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MAOXTIi^  {macula,  a  spot  or  stain). — 
Stnon.  :  Fr.  Mamies  ;  Ger.  Flecke. 

Description. — Willan's  definition  of  macula 
is  'a  permanent  discoloration  of  some  portion  of 
the  skin;'  and  that  author  adopted ^he  term  as 
the  title  of  his  eighth  order  of  cutaneous  affec- 
tions, including  sunburn,  ncevus,  and  spilus.  The 
term  macula  is  likewise  applied  to  a  hypersemic 
state  of  the  skin,  which  may  be  simply  chronic 
without  being  permanent,  such  as  those  which 
have  received  the  name  of  maoula  syphilitica. 
Maculse,  therefore,  may  be  merely  pigmentary, 
and  located  in  the  rete  mucosiim  alone  ;  or  they 
may  be  haemostatic  or  hsemorrhagic,  and  be 
seated  in  the  derma  and  subcutaneous  tissues. 
Sunburn,  freckles,  liver-spot,  bronzed  and  melas- 
mic  spots,  and  the  stains  left  on  the  skin  after 
the  dispersion  of  certain  cutaneous  eruptions, 
such  as  lepra  vulgaris,  acne,  lichen  planus, 
syphilis,  and  elephantiasis,  are  examples  of  pig- 
mentary maculse,  whilst  leucosmic  spots  and 
blotches  represent  an  absence  of  pigment.  The 
maculse  resulting  from  a  permanent  hyperaemia 
of  the  blood-vessels  of  the  skin,  such  as  flat  vas- 
cular nseviand  the  claret-stain  nserus,  are  haemo- 
static and  disappear  underpressure;  whilst  the 
haemorrhagic  maculse  are  represented  by  the 
escape  of  the  red  corpuscles  of  the  blood  from  the 
vessels,  and  their  diffusion  in  the  connective  tis- 
sues, such  as  occurs  in  purpiu'a  and  in  bruises. 

Treatment. — The  therapeutics  of  maculse  wiU 
be  found  treated  of  under  the  heads  of  pigmen- 
tary affections  of  the  skin,  and  of  the  respective 
diseases  with  which  they  are  associated. 

Erasmus  Wilson. 

MADEIBA;  North  Atlantic  Ocean.— 
Moist,  mild,  equable,  relaxing  climate.  Mean 
temperature  in  winter,  60'6°  Fahr.  Prevailing 
wind  N.E.  See  Climate,  Treatment  of  Disease  by. 

MADNESS.    See  Insanity. 

MADtTEA-FOOT. — A  synonym  for  fungus- 
foot  of  India.     See  Ftjngus-Diskase  of  India. 

MAGGOTS. — A  popular  term  for  the  para- 
sitic larvae  of  various  insects,  including  bots.  See 
OEstrus. 

MAGNETISM,  ANIMAL.— This  name 
was  formerly  applied  to  the  imaginary  now  force 
or  principle,  supposed  to  be  akin  to  magnetism, 
and  to  be  in  operation  when  individuals  were 
'mesmerised.'  This  hypothetical  new  force  was 
thought  to  be  called  into  play  by  the  mesme- 
riser ;  and  it  was  deemed  to  be  by  virtue  of  its 
influence  that  the  will,  thoughts,  and  actions  of 
the  '  medium,'  or  person  mesmerised,  are  capable 
of  being  influenced  in  the  so-called  mesmeric 
trance  or  sleep.  This  view  as  to  the  nature  of 
the  causal  conditions  is  now  regarded  as  alto- 
gether erroneous,  although  certain  remarkable 
effects  appep.r  to  have  been  produced  on  many 
persons  by  so-called  '  mesmeric  passes,'  or  other 


means,  owing  to  the  induction  in  such  persons, 
under  physiological  conditions,  of  some  at  pre- 
sent imperfectly  understood  state  or  modification 
of  cerebral  activity  {sec  Mesjdsrism).  This  state 
is  now  generally  spoken  of  as  the  'hypnotic 
condition,'  '  hypnotic  sleep,'  or  '  hypnotism ';  or 
more  rarely  as  '  induced  somnambulism.'  On  the 
other  hand,  when  such  a  state  is  induced,  as  a 
therapeutic  means  or  agency,  it  has  been  spoken 
of  as  '  Braidism.'    See  Braidism. 

H.  Charlton  Bastlan. 

MALACOSIS  {fiaXaKhs,  soft).— A  term  for 
the  morbid  softening  of  structures.  See  Softeninb. 

MAIiACOSTEON {iiaXaxhs,  soft,  and  omiov, 
a  bone). — A  peculiar  disease  of  bone,  charac- 
terised by  softening.    See  Mollities  Ossium. 

MALAGA,  in  South,  of  Spain. — Dry,  mild, 
bracing,  equable  climate.  Mean  temperature 
in  winter,  56°  Fahr.  Winds  :  N.W.  (Terral),  dry 
and  dusty ;  E.  (Levanie),  cold  and  damp.  Draw- 
backs :  bad  drainage  and  cookery.  See  Climate, 
Treatment  of  Disease  by. 

MALAISE  (Fr.) — Stnon.  :  Indisposition; 
Ger.  Missbefinden. — In  cases  of  simple  digestive 
derangement,  in  ague,  and  in  the  stage  of  inva- 
sion of  many  acute  diseases,  the  patient  very 
commonly  first  becomes  aware  that  his  health  is 
disturbed  by  a  feeling  of  general  illness,  which 
is  known  as  malaise.  • 

Description. — Under  the  circumstances  just 
mentioned,  the  ordinarily  unconscious  feeling 
of  being  well,  or  bien-etre,  which  accompanies 
perfect  health,  is  replaced  by  a  painful  and 
depressing  feeling,  which  the  patient  probably 
cannot  describe  otherwise  than  as  a  sense  of 
being  weak,  languid,  listless,  and  disinclined  to 
bodily  or  mental  exertion.  Malaise  is  commonly 
associated  with  bodily  debility,  chilliness  or  ^ 
actual  rigors,  moderate  pyrexia,  general  pains 
or  aches,  giddiness,  headache,  and  anorexia.  In 
the  course  of  the  more  serious  diseases  in  which 
it  occurs,  malaise  either  passes  off  or  soon  gives 
place  to  more  urgent  symptoms — such  as  depres 
sion,  apathy,  delirium,  or  stupor  ;  but  in  other 
instances  it  persists,  and  constitutes  the  chief 
subjective  phenomenon  of  the  disease,  as  in  some 
cases  of  typhoid  fever. 

Treatment. — The  treatment  of  malaise  will 
depend  upon  the  nature  of  the  cause  of  the  feel- 
ings just  described,  and  should  be  directed  to  its 
removal  or  remedy.         J.  Mitchell  Bruce. 

MALABIA  (Ital.).— Stnon.  :  Marsh  Miasm. ; 
Fr.  Mauvais  Air ;  Intoxication  des  Marais ;  In- 
toxication  Tellurique;  Ger.  Malaria. 

Definition. — An  earthborn  poison,  generated 
in  soils  the  energies  of  which  are  not  expended 
in  the  growth  and  sustenance  of  healthy  vegeta- 
tion. By  almost  universal  consent  this  poison  is 
thfl  cause  of  all  the  types  of  intermittent  and 
3  N 
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remittent  fevers,  commonly  called  malarial,  and 
of  the  degeneration  of  the  blood  and  tissues  ro- 
Bultiug  from  long  resilience  in  places  where  this 
poison  is  generated. 

The  Italian  word  malaria  is  now  employed  to 
convey  the  meaning  expressed  in  the  above  defi- 
nition, it  is  certoinly  preferable  to  the  term 
7narsh  miasm,  which  impUes  that  marshes  are  the 
sole  source  of  the  poison.  M.  Uon  Colin,  Pro- 
fessor of  MiliUry  Medicine  in  the  Val-de-Grace, 
who  has  written  an  instructive  work  on  malarial 
fevers,  does  not  use  the  term  malaria  to  distin- 
guish the  agent  that  causes  them  ;  he  prefers  the 
term  telluric  poison,  intoxication  tellurique,  pro- 
ceeding from  the  energy  of  the  soil,  when  that 
energy  is  not  absorbed  by  its  natural  consumers, 
crops  OP  plants— in  a  word,  healthy  vegetation. 
This  telluric  influence  or  poison  is,  however, 
after  all,  a  malaria,  a  bad  or  poisonous  air  under 
another  name. 

Essential  Nature. — Chemists  have  not  been 
able  to  demonstrate  the  presence  of  a  malaria — 
a  fever-generating  agent—in  the  air  of  marshes, 
any  more  than  they  have  been  able  so  to  do  in 
other  places  where  the  same  fevers  prevail.  Much 
light  has,  however,  been  thrown  upon  the  intimate 
nature  of  the  malarial  poison,  by  the  researches 
of  Professors  Tommasi  Crudeli,  of  Eome,  and 
Klebs,  of  Prague,  who  made  the  physical  cause  or 
poison  to  which  malarial  fevers  are  due  the  sub- 
ject of  careful  investigation  in  the  Agro  Romano, 
in  the  spring  season  of  1879.  They  examined 
minutely  the  lower  strata  of  the  atmosphere  of 
the  district  in  question.,  as  well  as  its  soil  and 
stagnant  waters;  and  in  the  two  former  they 
discovered  '  a  microscopic  fungus,  consisting  of 
numerous  movable  shining  spores,  of  a  longish 
oval  shape,  and  nine  micromillimetres  in  diameter. 
This  fungus  was  afterwards  artiflcially  generated 
in  various  kinds  of  soil;  the  fluid  matter  thus 
obtained  was  filtered,  and  repeatedly  washed ; 
and  the  residuum  left  after  filtration  was  intro- 
duced under  the  skin  of  healthy  dogs.  The  same 
thing  was  done  with  the  microscopical  particles 
obtained  by  washing  large  quantities  of  the  sur- 
face soil.  All  the  animals  experimented  upon  had 
the  fever,  with  the  regular  typical  course,  show- 
ing free  intervals,  lasting  various  lengths  of  time 
up  to  sixty  hours,  and  an  increase  of  the  tempera- 
ture of  the  blood  during  the  shivering  fits  up  to 
nearly  42°  C;  the  normal  temperatui'e  in  healthy 
dogs  beingfrom38°to39°  centigrade.  The  animals 
affected  by  intermittent  fever  showed  precisely 
the  same  acute  enlargementof  the  spleen  as  human 
patients  who  had  caught  the  disease  in  the  usual 
way;  and  in  the  spleens  of  these  animals  a  large 
quantity  of  the  characteristic  form  of  fungus  was 
present.'  Tommasi  Crudeli  and  Klebs  have  given 
to  this  organism  the  name  oiBacilhis  malaria. 

Doctors  Marchiafava  and  Valeuti,  of  Rome,  af- 
firm that  they  have  detected  the  Bacillus  mala^ 
ri(B  in  human  patients,  in  a  more  advanced  stage 
than  in  the  animals  opoKited  upon  by  Crudeli  and 
Klebs.  Dr.  Crudeli  still  more  recently  sUtes, 
as  the  result  of  further  pathological  investiga^ 
tions,  that  the  bacilli  may  always  bo  found  in  the 
blood  during  the  period  of  invasion  of  the  fever- 
but  that  during  the  acme  tliev  disappear,  and 
spores  only  cjin  be  discovered,"  The  bacilli  have 
heen  found  chiefly  in  the  spleen  of  the  human 
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subiect ;  and  in  the  marrow  of  bones  in  animals 
experimented  on.  The  bacillus  has  not  yet  beet 
found  in  Bengal.  According  to  the  researches  ol 
Laveran,  extended  and  corrected  by  Richard,  the 
blood  in  malarial  fever  contains,  during  the  acces- 
sion, spherical  organisms,  developed  in  connexion 
with  the  red  corpuscles,  and  furnished  with  fila- 
ments ;  also  certain  curved  and  pointed  bodies, 
which  are  only  infected  and  deformed  corpuscles. 
The  pigment  granules  of  malarial  blood  are  pro- 
duced in  the  red  corpuscles  during  the  growth  of 
the  organisms.  Lancet,  1882,  vol.  i.  p.  993.  Should 
future  investigations  by  independent  observers  in 
other  malarial  regions  confirm  these  conclusions, 
it  would  bedifficSt  to  overrate  tl'eir  importance. 

Genetic  Relations. — When  we  consider  that 
in  many  regions  of  the  globe  two-thirds  of  the 
mortality  is  caused  by  the  fevers,  and  their 
sequels,  to  which  this  poison  gives  rise,  we  can 
understand  why  all  that  relates  to  malaria  is 
important  to  the  statesman,  the  soldier,  the  sani- 
tarian, and  the  physician.  '  Fevers,'  says  Dr. 
Cornish,  the  Sanitary  Commissioner  of  Madras, 
'one  year  with  another  destroy  twice  as  many 
people  in  India  as  small-pox,  cholera,  and  all 
other  epidemic  causes  put  together.'  Dr.  Parkes 
has  well  said  'that  when  a  climate  is  called 
"  unhealthy,"  it  is  simply  meant  that  it  is  mala- 
rious.' This  remark  is  especially  true  of  tropical 
climates.  Malaria  has  generally  been  said  to 
be  the  product  of  heat,  moisture,  and  vegetable 
decomposition.  The  terms  marsh  miasm,  and 
paludal  fevers,  long  employed  to  distinguish  the 
poison  and  the  fevers  to  which  it  gives  rise,  mark 
the  almost  universal  belief  that  the  air  of  marshes 
alone  is  endowed  with  the  power  of  generating 
them.  That  low,  moist,  and  warm  localities  are 
generally  noted  as  malarions  is  indisputable. 
Marshes  are  not,  as  a  rule,  dangerous  when 
abundantly  covered  with  water ;  it  is  when  the 
water  level  is  lowered,  and  the  saturated  soil  is 
exposed  to  the  drying  influence  of  a  high  tem- 
perature and  the  direct  rays  of  the  sun,  that 
this  poison  is  evolved  in  abundance.  The  pro- 
duction of  malaria  on  a  great  scale  in  this  way 
was  seen  in  the  district  of  Burdwan,  in  Bengal. 
•The  soil  is  alluvial,  but  dry ;  and,  until  within 
the  last  few  years,  Burdwan  was  more  salubrious 
than  the  central  or  eastern  districts  of  the  Lower 
Gangetic  delta.  The  drainage  of  the  district  be- 
aime  obstructed  by  the  silting  up  of  its  natural  and 
artificial  outlets,  the  result  being  a  waterlogged 
condition  of  the  soil,  the  development  of  malaria, 
and  an  alarming  increase  in  the  death-rate. 

Malaria  is,  however,  generated  underconditions 
apparentlywidely  diflferentfrom  the  above.  When 
the  British  Army  under  WeUington  was  operat- 
ing  in  Estremadura,  the  country  was  so  arid  and 
dry  for  want  of  rain,  that  the  rivers  and  small 
streams  were  reduced  to  mere  linos  of  .»-idely  de- 
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fever  of  such  destructive  malignity  '  that,'  says 

all  Europe  believed  that  the  British  host  was  ex- 
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says  the  same  author, 
whole  country  resembLd  Tb^Skl^^^^ 


must,  however,  be  kept  in  mind  that  both  dis- 
tricts are  in  the  rainy  season  flooded  with  water, 
at  which  time  they  are  healthy,  until  the  drying 
process  begins  under  the  action  of  a  powerful  sun. 

Malaria  is  notoriously  rife  in  soils  the  upper 
strata  of  which  are  rich  in  organic  matter,  and 
are  from  any  cause  left  to  nature  and  the  influ- 
ence of  the  sun.  The  Roman  Campagna'  is  a 
well-known  example  of  this  kind.  M.  L6on  Co- 
lin has  explored  this  tract  of  country  in  search 
of  the  commonly  recognised  sources  of  malaria, 
and  reports  it  everywhere  dry  and  free  from 
stagnant  water.  But  the  cultivating  hand  of 
raan  has  long  been  withdrawn  from  this  once  fer- 
tile region,  and  the  energies  of  its  rich  soil,  in- 
stead of  being  directed  to  food-producing  ends, 
ftre  wholly  gfven  up  to  the  development  of  mala- 
ria, for  which  it  is  notorious. 

It  is  well  known  that  so-called  malarial  fevers 
prevail  in  some  of  the  most  sterile  regions  of  the 
earth.  Here,  it  is  often  said,  '  there  is  no  or- 
ganic matter,  no  vegetative  energy  running  waste, 
on  which  to  fall  back  for  an  explanation.'  Yet 
many  of  those  desert  places,  to  all  appearance 
under  the  curse  of  perpetual  barrenness,  do  con- 
tain organic  matter,  and  are  in  reality  so  full  of 
vegetative  energy,  that  water  only  is  wanted  to 
fit  them  for  the  productive  labour  of  the  husband- 
man. There  are  millions  of  acres  in  India,  now 
supplying  abundant  harvests,  which,  if  water  was 
withdrawn,  and  the  cultivating  hand  of  man 
withheld,  would  quickly  relapse  into  deserts 
fruitful  only  in  malaria. 

We  need  not  go  to  tropical  countries  in  search 
of  examples  of  this  kind :  our  own  country  can 
furnish  them  in  abundance.  So  late  as  the 
reign  of  the  sister  of  Elizabeth,  '  to  whose  name 
a  horrible  epithet  adheres,'  large  tracts  of  country 
from  political  causes  fell  out  of  cereal  cultivation, 
and  forthwith  malarial  fevers  became  epidemic, 
attended  with  a  heavy  mortality. 

The  disturbance  of  soil  that  has  long  been  fal- 
low is  often  followed,  both  in  hot  and  temperate 
climates,  by  the  evolution  of  malaria.  A  familiar 
example  was  the  prevalence  of  intermittent  fever 
in  Paris  during  the  construction  of  the  Canal 
St.  Martin  ;  also  during  the  excavations  for  the 
fortificatious  of  the  same  city,  in  the  reign  of 
Louis  Philippe  ;  and  on  a  larger  scale  in  dif- 
ferent parts  of  Prance  when  the  railways  were 
in  process  of  construction. 

Malaria  is  freely  generated  at  the  bases  of 
mountain  ranges  in  tropical  climates.  The  strip 
of  land  extending  along  the  ba.se  of  the  Himalaya, 
called  the  termi,  is  a  notable  example  of  this 
kind.  The  soil  of  this  region  is  immensely  rich, 
well  supplied  with  water,  and  covered  with  dense 
forests,  which  with  the  vast  mountain  range 
makes  free  perflation  of  air  impossible.  At 
particular  seasons  of  the  year  it  is  almost  certain 
death  to  enter  this  region. 

Some  rocks  in  a  state  of  disintegration,  when 
freely  exposed  to  the  drying  action  of  the  sun 
and  air,  are  in  tropical  countries  often  highly 
malarious,  and  give  rise  to  severe  forms  of  fever. 

'  Every  sanitarian  must  %vish  success  to  the  gigantic 
schemes  suggested  by  Garibaldi  to  make  Uonio  (it  in  a 
sanitary  point  of  view  for  tlie  capital  of  Italy,  and  to 
purify  the  pestilential  Agro  iloinano.  In  the  present 
state  of  matters  Rome  is  unsuitable  for  a  capital,  oxcoi/t 
for  reasons  purely  sentimental 
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The  example  most  familiar  to  the  writer  fnjm 
personal  knowledge  is  the  island  of  Hong-Kong. 
The  soil,  according  to  Dr.  Parkes,  contains  only 
about  2  per  cent,  of  organic  matter  ;  but  like  all 
granitic  rocks  it  is  highly  absorbent  of  water ;  and 
Friedell,  quoted  by  the  same  authority,  affirms 
that  it  is  permeated  by  fungi.  The  writer  was 
encamped  on  this  island  before  it  was  ceded  to 
the  British  Government.  At  this  time  the  soil 
was  but  little  disturbed,  and  the  troops  did  not 
suffer.  But  when  excavations  were  made  at  a 
subsequent  time,  for  the  construction  of  the  city 
of  Victoria,  on  the  side  of  the  island  facing  the 
harbour,  a  fatal  form  of  remittent  fever  appeared, 
which  caused  great  mortality  among  both  the 
civil  and  the  military  population. 

Parkes  {Practical  Hygiene)  thus  suras  up  his 
account  of  the  soils  with  the  largest  organic 
emanations:  '1.  Alluvial  soils,  old  estuaries, 
deltas.  Peaty  soils  are  much  less  malarious. 
Marshes  overflowed  regularly  by  the  sea  are 
often  healthy,  while  the  occasional  admixttire 
of  salt  water  increases  the  emanations.  2.  Sands, 
if  there  is  an  impermiable  clay  or  marly  subsoil. 
Old  watercotirses.  3.  The  lower  parts  of  the 
chalk,  where  there  is  a  subsoil  of  gault  or  clay. 
4.  "Weathered  granitic  or  trap  rocks,  if  vegetable 
matter  has  become  intermixed  ;  such  soils  absorb 
both  heat  and  water.  5.  Rich  vegetable  soils  at 
the  foot  of  hills.' 

When  malarial  fevers  appear  in  ships  return- 
ing from  unhealthy  climates,  the  explanation  is 
to  be  looked  for  under  one  or  other  of  the  follow- 
ing causes  : — («)  the  sufferers  may  have  had  their 
systems  charged  with  malaria  before  embarka- 
tion, as  is  constantly  seen  in  the  case  of  invalids 
returning  from  India ;  (i)  they  may  have  used 
water  on  board  drawn  from  a  malarious  locality ; 
(c)  the  source  of  the  malaria  may  be  in  the  ship, 
from  decayed  vegetable  matter  mingling  with 
the  bilge  water,  in  ships  under  a  bad  sanitary 
regime ; '  or  {d)  it  may  be  derived  from  mala- 
rious mud,  as  in  the  case  of  H.M.  ship  '  Power- 
ful,' returning  from  India,  when  a  severe  out- 
break of  fever  was  traced  to  this  cause.  There 
is,  however,  reason  to  believe  that  when  fever 
has  been  observed  to  follow  the  consumption  of 
unwholesome  water  at  sea,  it  has  sometimes  been 
not  malarial  but  enteric,  from  the  unsuspected 
presence  in  it  of  the  specific  germs  of  that  disease. 

Instances  are  also  recorded,  in  which  symp- 
toms having  a  periodic  character,  and  yielding  to 
the  treatment  which  is  effective  in  malarial  dis- 
euses,  have  resulted  from  exposure  to  deca,ying 
vegetable  matter,  a  connection  of  which  with  a 
special  marsh  poison  coidd  not  well  be  traced. 

Attkibutes.  —  Malaria,  however  generated, 
possesses  certain  properties  well  known  to  those 
who  live  in  malarial  localities.  Temperature 
exercises  great  influence  over  its  development 
and  acti\'ity ;  many  places  can  be  visited  with 
impunity  in  winter  which  are  dangerous  in 
summer  and  autumn.  Wenzel  made  observations 
on  the  effect  of  temperature  in  the  development 


'  The  writer  is  indebted  to  the  Into  Dr.  Mansfield,  R.N., 
for  an  instructive  example  of  a  fatal  form  of  yellow  ma- 
larial fever  on  board  II. M.  ship  'Egmont,'  long  used  as  a 
storeship  at  Ilio.  The  ship  was  found  to  bo  in  a  state 
of  decay ;  the  timbers  wore  permeated  by  fungi  of  a 
white  or  oremn  colour,  giving  olT  a  sickening  ond  oITcii- 
sive  odour. 

3  N  2 
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of  malaria  during  the  construction  of  the  fortified 
port  of  Jahde  ;  ho  observed  that  the  increase  of 
attacks  of  malarial  fever  was  coincident  with  a 
rise  in  the  temperature.  In  the  charts  con- 
Btrxicted  by  him  to  illustrate  the  point,  a  constant 
precedence  of  tbe  temperature  curve  by  twenty  or 
twenty-five  days  of  the  sickness  curve  of  attacks 
is  to  be  seen ;  so  that  in  a  temperate  climate  like 
that  of  Jahde,  three  weeks  of  increased  tempera- 
ture appeared  to  be  necessary  for  the  genesis  of 
;  the  malarial  poison,  and  the  outbreak  of  sick- 
j  ness.  When  in  any  year  the  medium  summer 
temperature  did  not  reach  12°  E.  (69°  F.)  the 
sickness  remained  at  its  minimum. 

Malaria  drifts  along  plains  to  a  considerable 
distance  from  its  source,  when  aided  by  winds 
sufficiently  strong  to  propel,  but  not  to  dispel  it. 
Under  the  influence  of  currents  of  heated  air  it 
can  ascend,  in  dangerous  concentration,  far  above 
its  source,  and  buildings  elevated  some  hundreds 
of  feet  above  a  malarious  plain  are  often  more 
under  its  influence  than  those  on  the  plain  itself. 
When  favoured  by  ravines  and  currents  of  heated 
air,  it  can  scale  mountains  to  a  height  which 
appears  to  differ  in  different  climates,  varying 
from  four  or  five  hundred  to  two  or  three 
thousand  feet.  It  is  unsafe  to  place  human 
habitations  on  the  edge  of  such  ravines  on  moun- 
tain tracts  generally  considered  above  '  fever- 
range.'  A  belt  of  forest  interposed  between  any 
malarial  place  and  human  habitations  affords 
considerable  protection,  and  a  sheet  of  water 
similarly  placed  exercises  an  absorbing  power — 
facts  long  familiar  to  sanitarians.  Soils  protected 
from  the  sun's  rays  by  forest  trees  are  generally 
healthy ;  but  when  exposed  to  the  sun  after  the 
forests  have  been  cleared  away,  malaria  is  evolved 
•until  the  land  is  brought  under  cultivation.' 

Pathologicai  Relations.  —The  physician  can 
demonstrate  the  existence  of  malaria  by  the  best 
of  all  tests,  namely,  its  pathological  action.  This 
action  has  been  recognised  for  ages  in  the  pro- 
perty it  possesses  of  producing  a  class  of  fevers 
distinct  from  all  others  in  their  symptoms  and 
sequels,  to  which  the  name  of  malarial  or  pa- 
roxysmal  has  been  given ;  the  latter  term  from 
the  almost  clock-like  regularity  of  the  periods  of 
apyrexia  and  recurrence.  Pathologists  have  also 
recognised  its  power  of  impressing  on  other  dis- 
orders, in  a  lesser  degree,  the  same  stamp  of 
periodicity,  and  its  more  insidious  but  not  less 
dangerous  endowment  of  inducing  that  'slow 
blight  of  the  constitutional  powers'  to  which  the 
term  malarial  cachexia  is  now  applied.  The 
most  striking  features  of  this  condition  are  easily 
recognised.  The  sufferers  appear  much  older 
than  they  are;  the  skin  assumes  a  brownish 

'  A  popular  belief  has  arisen  that  the  blue  pum  tree 
of  Australia,  Eucalyptus  Globulus,  is  particularly  effica- 
cious tn  this  way.  This  tree  is  now  popularly  known  as 
tho  •  fever  tree,'  and  U  being  extensively  planted  for  pro- 
tective purposes  in  tho  malarious  parta  of  Italy.  Its 
supposed  virtues  are  said  to  be  due  to  the  cnmphoracious 
constitution  of  the  leaves  of  this  noble,  gipuntic,  and 
rapidly-growing  tree.  It  is  a  notable  fact  that  the  ex- 
tensive pasture  lands  of  Australia  are  very  free  from 
malaria,  and  the  fact  is  there  attributed  to  the  existence 
o£  vast  forests  of  the  blue  gum  tree. 

All  the  species  of  eucalyptus  grow  with  amazing  ra- 
pidity ;  wherever  they  are  planted  they  are  great  con- 
snmers  of  moisture,  and  thus  exercise  a  drying  influence  on 
the  subsoil,  whicli  must  have  a  considerable  effect  oa  tho 
aUmate  where  they  exist  In  hirge  numbers. 
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yellow  tint,  of  various  shades,  according  to  the 
natural  complexion  of  the  person  and  length  of 
residence  in  an  unhealthy  climate.  They  become 
ansemic  with  an  immense  increase  in  the  white 
corpuscles  of  the  blood.  The  rapidity  with  whicli 
this  anaemia  is  developed  is  surprising.  Pro- 
fessor Kelsch  has  shown  by  carefully  conducted 
observations  made  by  Malassez's  method,  that 
in  twenty-four  hours  a  man  affected  with  in- 
termittent fever  lost  more  than  a  million  of 
globules  per  millimetre  cube.  This  condition 
of  the  blood  often  gives  rise  to  murmurs,  not 
confined  to  the  cardiac  region,  but  heard  also 
in  the  large  vessels,  misleading  unwary  observers 
into  a  false  diagnosis  of  organic  disease.  Persons 
whose  blood  is  thus  so  affected  are  prone  to 
attacks  of  a  fatal  form  of  pneumonia,  if  exposed 
to  cold  when  not  protected  by  sufficiently  warm 
clothing.  Their  digestive  and  heat-generating 
powers  are  impaired,  and  they  are  liable  to 
diarrhoea  from  slight  causes,  often  of  an  intrac- 
table kind.  The  liver  is  generally  enlarged,  but 
the  most  characteristic  lesion  is  enlargement  of 
the  spleen,  which  often  attains  such  a  size  as 
to  occupy  a  large  part  of  the  abdominal  cavity. 
There  is  in  the  pathological  museum  at  Netley 
a  preparation  of  the  section  of  a  spleen  taken 
from  the  body  of  a  small  drummer  boy,  who  had 
been  under  the  care  of  the  writer.  This  lad  had 
spent  some  years  of  his  brief  life  in  the  Peshawur 
Valley.  The  weight  of  the  spleen  was  10  lbs. 
15  oz.,  that  of  the  liver  9  lbs.  10  ozs.  The  con- 
dition was  alike  in  both  organs,  an  immense  de- 
velopment of  connective  tissue  having  taken  place. 
These  two  organs  made  up  one  quarter  of  the  total 
body-weight  of  the  boy.  Both  spleen  and  liver, 
and  sometimes  even  the  brain  and  spinal  cord,  are 
deeply  pigmented.  The  urine  is  sometimes  albu- 
minous, with  oedema  of  the  lower  extremities — 
symptoms  suggestive  of  Bright's  disease,  leading 
to  a  grave  prognosis,  often  ill-founded,  as  the 
above  symptoms  usually  disappear  under  good 
climatic  and  therapeutic  means. 

Neuralgic  affections,  varied  and  numerous,  are 
common  sequels  of  malarial  poisoning ;  '  brow 
ache  '  is  a  familiar  example.  To  the  above  may 
be  added  palpitation  of  the  heart,  rheumatic 
pains  in  limbs  and  joints,  and  amenorrhosa;  and 
if,  as  often  happens,  scurvy  be  engrafted  on  the 
malarial  cachexia,  such  of  the  above  affections  as 
may  be  present  are  at  once  seriously  aggravated. 

'Tropical  dysentery  prevails  in  its  worst  forms 
in  malarial  localities  ;  the  same  is  true  of  sup  - 
purative inflammation  of  the  liver.  It  seems 
probable  that  when  malaria  acts  as  a  predisprsing 
cause  of  dysentery,  it  is  taken  into  the  sy.stem 
through  the  medium  of  water.  It  is  a  significant 
fact,  elsewhere  insisted  on  by  the  writer,  that 
exactly  in  proportion  as  we  have  banished  ma- 
laria from  the  soil  of  the  British  Islands,  so  has 
dysentery  disappeared  as  an  endemic  diseaee. 

The  late  Dr.  Cutchliffe,  of  the  Bengal  army, 
noticed  that  in  some  very  malarious  districts  in 
tho  Bengal  Presidency,  large  numbers  of  males 
were  impotent,  the  women  proving  fruitful  with 
males  from  other  non-malarious  regions.  In 
such  localities,  also,  the  children  of  those  affbcted 
are  often  born,  not  only  with  the  external  signs  of 
the  malarial  cachexia,  but  also  with  the  visceral 
changes  and  pigmented  organs  described  above. 
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Since  we  cannot  yet  affirm  that  the  essential 
nature  of  the  malarial  poison  has  been  discovered, 
■we  may  notice  two  other  theories  that  have 
been  advanced.  It  need  only  be  said  of  the 
few  who  maintain  that  the  grave  pathological 
changes  attributed  to  malaria  are  all  explicable 
either  on  the  hypothesis  of  '  chill,'  according  to 
Dr.  Oldham,  or  '  certain  electrical  conditions,' 
according  to  Dr.  Munro,  that  they  have  a  difficult 
thesis  to  support.  If  '  chill '  will  account  for 
the  loss  of  10,000  men  at  Walcheren,  for  the 
frightful  disaster  of  a  like  kind  at  Carthagena, 
ior  the  terrible  visitation  of  paroxysmal  fevers  in 
the  Mauritius,  and  countless  examples  of  the  same 
kind,  and  for  the  yearly  loss  of  life  in  India  from 
fevers — the  country  in  which  Dr.  Oldham  serves, 
why,  seeing  that  mankind  are  exposed  to  'chill' 
everywhere,  are  not  such  fevers  with  their  sequels 
imiversal  in  their  prevalence,  instead  of  being 
confined  to  places  under  one  or  other  of  the  con- 
ditions described  in  this  article  ?  Wliy,  above 
all,  in  a  country  like  Great  Britain,  where  vast 
multitudes  of  the  population  are  hourly  exposed 
to  every  variety  of  atmospheric  change,  have 
paroxysmal  fevers,  once  endemic  there,  disap- 
peared, save  in  such  exceptional  places  as  are 
still  under  one  or  other  of  the  conditions  de- 
Bcribed  above  ?  No  satisfactory  answer  has  been 
given  to  this  question.  As  for  the  '  electrical 
conditions '  of  the  other  hypothesis,  when  its 
author  can  explain  what  these  conditions  are, 
and  why  they  no  longer  exist  in  the  British 
Islands,  or  do  not  produce  their  usual  efifects, 
we  shall  be  prepared  to  discuss  their  value  from 
a  pathological  point  of  view. 

W.  0.  Maclean. 
TVT  AIiARTA.Ij. — Pertaining  to  or  connected 
withmalaria;  for  exa.m^\e,malarialfever,  malarial 
region,  malarial  poison.    See  Malaria. 

MAIiFOBMATION'S  {male,  amiss,  and 
forma,  I  fashion). — Synon.  :  Fr.  Malformations  ; 
Gar.  Misshildungcn. 

Definition.  —  Deviations  from  the  normal 
standard,  in  the  size,  form,  number,  or  situation 
of  any  part  or  organ  of  the  body. 

Varieties  and  .iExiOLOGY. — The  malforma- 
tions of  the  human  body  may  be  conveniently 
considered  under  two  distinct  Jieads,  namely— 
(A)  Acquired  malformations,  more  commonly 
called  deformities ;  and  (B)  Congenital  mal- 
formations. 

A.  Acquired  Deformities. — Acquired  deformi- 
ties may  be  the  result  of  disease,  affecting,  for 
instance,  the  spine,  which  may  become  curved,  or 
the  joints,  or  the  tendons.  Similarly,  tlie  bones 
may  be  the  seat  of  deformity,  as  in  rickets,  mol- 
lities  ossium,  or  osteitis.  Certain  injuries  and 
accidents,  such  as  bums,  scalds,  fractures,  and 
dislocations,  lead  also  to  a  great  number  and 
variety  of  deformities.  Various  habits,  customs, 
and  occupations,  by  giving  rise  to  pressure  on 
certain  parts  of  the  body,  by  altering  the  amount 
of  blood  circulating  through  them,  or  by  inter- 
fering with  their  due  innervation,  bring  about 
changes  in  the  relative  size  and  shape  of  the  bony 
or  soft  textures,  and  so  lead  to  malformations. 
It  is  thus  that  the  brow  is  flattened  by  certain 
tribes  of  American  Indians;  the  waist  deformed, 
and  the  corresponding  viscera  compressed  and 
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dislocated,  by  means  of  the  tight-lacing  practised 
by  more  civilized  peoples ;  and  the  feet  dis- 
torted by  many  nations,  especially  the  Chinese. 
Not  only  is  sucli  a  striking  example  as  the  com- 
mon depression  of  the  lower  parr,  of  the  sternum 
in  shoemakers  a  deformity,  but  the  huge  develop- 
ment of  certain  groups  of  muscles  at  the  expense 
of  others  induced  by  some  occupations,  must  be 
looked  upon  in  the  same  light,  lor  these,  too,  are 
deviations  from  the  normal  outline  of  the  hu- 
man figure.  Besides  these  cases,  which  may  be 
termed  primary  malformations,  many  others  of 
a  secondary  character,  that  is,  dependent  on  soma 
antecedent  change  or  lesion,  are  frequently  seen. 
These  may  occur  in  organs  correlated  in  growth, 
as  the  absence  of  hair  on  the  face  and  pubes, 
and  the  increase  of  subcutaneous  fat,  if  from  any 
cause  the  testicles  waste,  or  if  they  are  removed 
before  puberty.  Absence  of,  or  disease  in,  any 
part  which  causes  the  disuse  of  other  parts,  also 
induces  a  secondary  deformity,  as  the  atrophy 
and  degeneration  of  a  group  of  muscles,  or  of  a 
limb,  when  the  nervous  supply  is  in  any  way 
interrupted  either  at  the  centre  or  the  periphery. 
The  brief  reference  which  has  been  made  to  these 
acquired  malformations  will  suiiice,  and  this  arti- 
cle will  be  devoted  to  a  consideration  of  the  large 
class  of  congenital  deformities,  and  of  these  to 
such  only  as  are  of  a  general  character.  Special 
malformations  of  organs  will  be  noticed  with  the 
diseases  of  those  organs,  such  as  the  brain,  heart, 
and  liver.  Deformities  of  the  chest,  which  are 
a  subject  of  the  greatest  interest  to  the  practi- 
tioner, are  also  separately  discussed.  &eDBFOB- 

MITIBS  OF  THE  ChBST, 

B.  Congenital  Malformations. — Since  the  ap- 
pearance of  the  classic  work  of  Isid.  GeofEroy 
St.  Hilaire,  congenital  malformations  have  been 
grouped  and  classified,  and  their  causes  deter- 
mined with  such  approximate  accuracy,  that,  in 
place  of  the  superstitious  beliefs  and  incredible 
absurdities  which  formerly  prevailed,  a  distinct 
branch  of  pathological  anatomy  has  been  estab 
lished,  namely,  that  of  Teratology.  Instead  of 
considering  a  monstrosity  as  a  presage  of  some 
misfortune,  a  proof  of  divine  vengeance,  an  efi^ect 
of  witchcraft,  the  result  of  intercourse  with  the 
lower  animals,  with  demons,  or  even  with  women 
during  menstruation  or  pregnancy,  we  now  trace 
it  either  to  a  malformation  of  the  original  germ, 
or  to  some  cause  interfering  with  its  development, 
and  inducing  either  an  excess  or  a  deficiency  of 
parts  or  organs.  Starting  from  the  -normal  stan- 
dard, we  find  varieties  in  development  of  all  kinds 
in  two  complete  series,  namely,an  ascending  series, 
from  a  mere  supernumerary  digit  to  double  or 
even  triple  monsters  ;  and  a  descending  series, 
from  the  mere  default  of  a  digit  or  organ,  or  the 
union  of  digits,  to  monsters  with  scarcely  a  trace 
of  human  structure,  forming  an  almost  shape- 
less mass,  Besides  these,  we  may  have  excess  or 
defect  in  tlie  size  and  development  of  various 
organs  and  parts,  or  of  the  body  en  masse,  lead- 
ing to  the  formation  of  giants  and  of  dwarfs.  In 
other  cases,  development  and  size  are  normal, 
but  tlie  viscera  are  transposof'.,  and  this,  too, 
may  bo  eilhor  general  or  partial.  From  the 
moment  of  fecundation  the  ovum  is  exposed  to 
various  infiuonccs,  wliich  may  alter  its  normal 
development;  and  it  depends  on  whether  it  is 
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subjected  to  these  at  an  early  or  a  late  stage,  as 
to  whether  complex  or  simple  anomalies  result. 

1.  Malformations  by  Excess.— Reference 
will  first  be  made  to  the  formation  of  mon- 
sters by  excess.    Two  ova  may  be  formed  in 
one  Graafian  vesicle,  for  double-yelked  eggs  are 
well  known  ;  but  there  is  no  evidence  to  show 
that  these  would  form  a  double  monster.  In- 
deed, Professor  Allen  Thomson  found  on  incu- 
bating a  dozen  of  such  eggs,  that  not  one  pro- 
duced a  double  embryo ;  whilst  Wolif  observed 
two  completely  separate  foetuses  developed  upon 
a  single  yelk.    The  arrival  of  two  impregnated 
ova  in  the  uterus  at  the  same  time  will  probably 
give  rise,  not  to  double  monsters,  but  to  twins, 
and  their  fusion  seems  almost  impossible.  We 
are  thus  led  to  the  opinion  that  monsters  by 
excess  depsnd  on  an  error  of  development  taking 
place  in  a  single  germ ;  and  this  idea  is  more 
readily  tenable  since  Allen  Thomson  has  shown 
tnat,  in  birds,  two  primitive  grooves  may  be 
formed  on  one  yelk  and  in  one  area  germina- 
tiva,  for  in  this  way  the  most  complete  cases  of 
double  monstrosity  can  be  explained.    In  con- 
firmation of  this  theory,  the  researches  of  Le- 
reboullet  may  be  quoted.    This  observer  has 
seen,  instead  of  the  single  budding  of  the  blas- 
toderma,  which  is  ordinarily  developed  into  the 
embryo  of  the  fish,  two  or  even  three  buds 
marked  off;  and  these,  during  the  process  of 
development  would  meet  at  some  point,  and  in 
this  manner  produce  parts  of  distinct  embryos 
where  they  are  separate,  whilst  a  corresponding 
region  of  a  single  organism  only  would  be 
formed  at  the  point  of  junction.    According  to 
the  mode  and  extent  of  the  junction  of  the  blas- 
todermic buds,  the  monsters  would  vary ;  and 
so  would  be  derived  all  the  diiferent  varieties, 
from  a  duplicity  of  the  face  or  head,  the  upper 
or  lower  extremities,  to  such  extreme  cases  as 
the  Hungarian  sisters,  and  the  Siamese  twins, 
who  were  joined  by  the  xiphoid  cartilage  only, 
and  the  twin  negresses  (Millie  and  Olu-istine) 
who  are  tmited  by  their  lower  lumbar  vertebrae, 
sacrum  and  coccyx.  In  these  cases  all  the  viscera 
are  not  completely  isolated  and  double,  for  in 
the  Siamese  twins  three  peritoneal  prolongations 
were  found  in  the  connecting  band,  and  there 
was  a  vascular  communication  between  their  two 
livers.    In  the  case  of  Millie  and  Christine, 
there  is  a  single  anus  and  a  single  vulva,  but 
two  hjTnens,  two  clitorides,  and  very  probably 
two  vaginse  and  uteri.    The  Hungarian  sisters, 
Helen  and  Judith,  had  but  one  vaginal  orifice, 
although  the  upper  part  of  that  organ  was 
divided  into  two,  and  the  two  intestines  met  in 
a  single  anus,  placed  between  the  four  thighs. 
The  Bohemian  sisters  Rosalie  and  Josepha,  more 
recently  exhibited,  in  whom  there  is  a  junction 
of  the  posterior  wall  of  the  pelvis,  present  ap- 
parently a  single  urethra  and  a  single  anus,  but 
a  double  vagina.  Still  more  curious  are  the  mon- 
strosities which  are  only  united  by  their  vertex, 
as  the  cephalopages,  whore  the  two  fcctuses  are 
placed  end  to  end ,  and  the  mctopages,  where  they 
are  placed  parallel,  face  to  face,  and  sternum  to 
sternum.  In  one  of  those  cases,  two  normal  brains, 
completely  separated  by  their  membranes,  were 
found  on  dissection.    These  compound  monsters 
always  have  a  single  chorion,  a  single  amnion. 
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and  a  single  placenta,  though  the  umbilical coi-d 
may  be  double.  They  are  always  of  the  same  sex, 
and  their  capability  of  living  depends  on  their 
having  an  almost  completely  double  organisation, 
or  on  one  individual  being  reduced  to  such  a 
state  of  atrophy  as  to  be  a  mere  appendage  to 
the  other,  who  is  almost  normal  in  other  re- 
spects. The  condition  of  the  brain  and  of  the 
heart  are  the  most  important  factors  with  re- 
gard to  their  viability.  They  have  never  trans- 
mitted their  peculiarities  to  their  ofispring. 

2.  Parasitic  Monsters.— The  parasitic  fa- 
mily of  monsters  are  characterised  by  a  more  or 
less  rudimentary  individual  being  implanted  on, 
and  growing  at  the  expense  of,  another  who  ie 
fully  formed.  This  parasite  may  either  exist  as  a 
supernumerary  head,  or  limbs,  or  may  be  almost 
complete ;  it  may  grow  from  the  head,  maxillae, 
or  lower  part  of  the  trunk ;  and  when  the  genitals 
exist,  it  is  found  to  be  of  the  same  sex  as  the 
chiet  individual.  Some  of  these  cases  attain  to 
adult  life,  and  if  they  have  any  children,  these 
are  well-formed.  From  such  instances  the  transi- 
tion is  easy  to  those  monsters  in  which  the  para- 
site is  either  included  under  the  skin,  or  even, 
during  the  approximation  of  the  visceral  laminae, 
becomes  implanted  inside  the  abdominal  cavity, 
as  is  well  seen  in  a  specimen  in  the  Hunteiian 
Museum  of  the  College  of  Surgeons.  In  these  an 
arm,  a  leg,  or  a  hand  may  be  found ;  fragments 
of  bone  are  common  ;  and  even  nervous,  muscu- 
lar, or  glandular  structures  may  occur.  A  fibrous 
capsule  is  formed  around  these  vestiges,  and  if 
they  are  sufficiently  nourished  from  without, 
they  may  live  a  kind  of  vegetative  life ;  but  more 
frequently  they  degenerate  or  decompose  by 
contact  with  the  air,  and  so  cause  the  death 
of  their  host. 

3.  Malformations  by  Deficiency. — In  the 
ease  of  monstrosities  by  deficiency,  we  again 
have  every  grade,  from  those  almost  without 
human  form,  to  the  simplest  malformation  due 
to  a  non-development  or  defective  union  of  some 
parts  of  the  embryo.  The  acardiac  monsters 
are  always  products  of  a  twin  conception ;  and 
the  amount  of  their  development  depends  on 
the  period  of  its  arrest,  and  on  the  degree  of 
anastomosis  between  their  umbilical  vessels  and 
those  of  the  normal  foetus.  Slighter  malforma- 
tions are  caused  by  physical  or  mechanical  influ- 
ences acting  on  a  single  individual,  or  by  some 
pathological  lesion.  Panum  and  Dareste,  by 
experiments  on  this  subject,  have  shown  that 
different  degrees  of  heat,  and  mechanical  shocks 
always  lead  to  some  malformation,  and  that  the 
same  agency  always  produces  the  same  malfor- 
mation. Lesions  of  the  amnion  and  placenta, 
and  twisting  of  the  funis  around  the  fcetus,  are 
fertile  causes  of  deformity.  On  dissection  a 
large  number  of  deviations  are  found  to  bo 
dependent  on  inflammatory  processes,  causing 
morbid  adhesions  and  serous  effusions.  These 
interfere  with  nutrition,  and  so  lead  to  an  arrest 
of  development.  Again,  as  in  after-life  so  in 
the  embryo,  a  primary  lesion  may  induce  a 
secondary  one,  as  when  club-feet  are  caused  by 
a  defect  in  the  nervous  centres.  In  the  produc- 
tion of  malformations,  causes  of  a  general  nature 
affecting  the  parents  must  not  be  left  out  of 
consideration ;  for  syphilis,  chronic  alcoholism. 
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and  hereditary  influences  are  undoubtedly  very 
potent  factors.  The  witer  attaches  but  very 
little  importance  to  Demeaux's  suggestion — un- 
supported as  it  is  by  any  valid  evidence — that 
copulation  in  a  state  of  drunkenness  may  en- 
gender malformations ;  but  he  is  inclined  to 
give  more  credit  to  maternal  impressions  during 
pregnancy  as  an  agent  in  some  of  these  cases. 
Many  examples  which  are  ascribed  to  such 
influences  are  undoubtedly  due  to  other  causes  ; 
but  the  numerous  well-attested  instances  in 
physiological  treatises,  which  prove  the  eiFects 
of  both  prolonged,  and  sudden,  but  intense, 
emotion  on  the  process  of  secretion,  must  make 
one  pause  before  dogmatically  asserting  that  the 
nutrition  and  development  of  the  embryo  cannot 
be  interfered  with  in  a  similar  manner. 

4.  Transpositions. — Transposition  may  af- 
fect the  entire  organism  in  some  of  the  lower 
classes  of  animals,  as  in  certain  fishes  and  mol- 
luscs, but  in  man  this  is  limited  to  the  tho- 
racic and  abdominal  viscera.  The  organs  nor- 
mally situated  on  the  right  side  are  placed 
on  the  left,  and  vice  versa ;  whilst  those  which 
occupy  the  median  plane  are  so  rotated  that 
the  parts  which  should  be  found  on  one  side 
of  the  mesial  line  are  displaced  to  the  other. 
Such  transposition  varies  in  degree  in  different 
cases,  sometimes  affecting  all  the  viscera,  at 
other  times  merely  one  or  two  organs.  The 
more  general  cases  are  stated  by  Dareste  to  be 
due  to  the  embryo-heart  taking  a  turn  in  its 
early  development  to  the  left  instead  of  to  the 
right,  which  is  its  normal  change.  He  has  arti- 
ficially produced  similar  deformities  by  incuba- 
ting eggs  placed  obliquely,  so  as  to  subject  their 
extremities  to  unequal  degrees  of  heat,  and 
cause  an  excess  of  development  on  one  side. 
BisehofF,  however,  attributes  them  to  an  altera- 
tion in  the  normal  position  of  the  umbilical 
vesicle  and  allantois,  so  that  the  former  taims 
to  the  left  and  the  latter  to  the  right,  and 
suggests  that  this  might  possibly  influence  the 
site  of  the  internal  organs. 

A  variety  of  malformations,  such  as  hare-lip, 
cleft  palate,  imperforate  anus  or  vagina,  club-foot, 
and  webbed  fingers,  are  subjects  which  belong 
to  surgery,  and  do  not  require  further  notice  here. 

Treatment. — Many  malformations,  especially 
such  as  belong  to  the  class  of  acquired  deformi- 
ties, admit  of  benefit  by  treatment,  but  as  such 
treatment  is  of  a  purely  surgical  kind,  it  does 
not  require  to  be  discussed  in  the  present  work. 

John  Cuenow. 

MALIGNANT  CHOLEHA.  A  synonym 
for  Asiatic  cholera.    See  Cholera. 

MALIGNANT  DISEASES.— This  term  is 
applied  to  certain  diseases  or  types  of  a  disease 
which  tend  towards  a  fatal  issue.  First,  it  is  ap- 
plied to  such  diseases  as  cancer,  which  essentially 
lead  to  the  destruction  of  life  ;  and  secondly,  to 
certain  varieties  of  fevers  and  other  acute  affec- 
tions, such  as  typhoid  fever,  scarlet  fever,  small- 
pox, and  cholera,  wliich  present  peculiarly  grave 
and  aggravated  symptoms,  and  generally  end  in 
death.  See  Cancer  ;  Smallpox  ;  &c. 

MALIGNANT  PUSTULE.  See  Pustdlb, 
Malignant. 
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MALINGEBING.  —  Malingering,  in  the 
sense  of  an  elaborate  and  carefully-planned 
attempt  to  deceive  the  medical  man,  is  not  very 
frequently  met  with  in  private  practice  ;  and 
although  the  simulation  of  various  morbid  con- 
ditions is  a  common  complication  of  hysteria,  the 
consideration  of  this  branch  of  the  subject  will 
find  its  more  natural  place  under  the  heading  of 
Feigned  Diseases.  The  army  or  prison  surgeon, 
however,  must  be  on  his  guard  against  imposture, 
and  must  exercise  all  his  diagnostic  skill.  For  his 
guidance  many  elaborate  works  have  been  written, 
and  much  information  collected  regarding  the 
nefarious  way  in  which  soldiers  have  often  out- 
witted their  medical  attendants.    In  our  own 
country,  imder  the  present  conditions  of  volun- 
tary service,  the  men  seldom  attempt  to  do  more 
than  plead  the  excuse  of  some  slight  and  tem- 
porary ailment  to  obtain  remission  from  guards 
or  drills.    Headaches,  rheumatism,  colic,  diar- 
rhoea, and  other  affections  of  a  more  or  less 
'subjective'  order,  are  naturally  difiBcult  of  de- 
tection ;  but  the  surgeon  learns  gradually  by 
experience,  and  seldom  fails  to  acquire  a  pretty 
shrewd  knowledge  of  the  habitual  schemer's  some- 
what narrow  range  of  imposture ;  and  hence  it  is 
that,  with  all  its  faults,  the  regimental  system 
of  military  practice  has  always  worked  well, 
and  enabled  a  sharp  look-out  to  be  kept  on  the 
troublesome  malingerer,  whose  ingenuity  is  so 
improfitably  expended  on  attempts  to  shirk  his 
own  duties  at  the  expense  of  his  more  indus- 
trious comrades.    Occasionally,  however,  when 
the  soldier  urgently  wishes  his  discharge,  he  is 
induced  to  lay  his'plans  with  greater  decision,  and 
to  resort  either  to  mutilation  or  to  the  imitation 
of  chronic  disease,  and  in  Continental  armies  in- 
stances of  this  sort  are  comparatively  common. 
To  avoid  the  grievous  burden  of  conscription,  an 
infinite  variety  of  artifices  have  been  employed 
with  greater  or  less  success,  and  the  ample  lite- 
rature of  the  subject  bears  amusing  record  to  the 
ingenuity  with  which  these  inventions  have  been 
carried  out.  In  dealing,  however,  with  the  minor 
degrees  of  malingering  metwithathome,  we  must 
be  very  careful  not  to  be  over-suspicious,  and  not 
to  do  injustice  to  a  real  sufferer  whose  symptoms 
seem  somewhat  vague  and  incomprehensible. 
Numerous  cases  are  on  record  in  which  the 
mystery  surrounding  a  fixed  and  obstinate  pain 
in  the  back  has  been  cleared  up  by  the  rupture 
of  an  abdominal  aneurism ;  and  Dr.  Spry  records, 
in  the  nineteenth  volume  of  the  Pathological  So- 
ciety's Transactions,  a  most  instructive  case  in 
point.  A  typically  healthy  trooper  of  the  Second 
Life  Guards  presented  himself  at  hospital,  com- 
plaining of  very  uncomfortable  sensations  in  the 
oesophagus  and  stomach,  following  the  swallowing 
of  a  bone.    Some  suspicion  of  malingering  was 
entertained  at  the  time  ;  but  Dr.  Spry,  impressed 
by  a  certain  anxiety  of  aspect,  retained  the  man 
under  treatment,  and  three  days  later  death  sud- 
denly ensued,  and  the  post-mortem  examination 
revealed  perforation  of  the  aorta,  caused  by  a 
small  spiculum  of  beef-bone.   Facts  like  this  are 
abundantly  suggestive  of  caution,  and  of  the 
happy  medium  between  excessive  sharpness  and 
undue  credulity,  which  a  wide  and  intelligently 
used  experience  can  alone  confer.    Far  better  is 
it  for  us  to  be  deceived  twenty  times,  than  for 
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cmjust  Buspioion  to  be  directed  to  the  victim  of 
Bome  painful  and  depressing  disease,  whose  only 
fault  may  consist  in  his  inability  to  supply  a 
suflSciently  clear  and  convincing  scheme  of  suffer- 
ings which  may  be  only  too  real. 

Robert  FAHcn7HA.R80N. 

MALPOSITION"    OF    ORGAITS.  Sec 

Obqans,  Displacement  of. 

MALTA. — "Warm,  rather  moist,  and  very 
variable  winter  climate.  See  Climate,  Treat- 
ment of  Disease  by. 

MAMMABT  GLAND,  Diseases  of.  See 

JBreast,  Diseases  of. 

MANIA  {/xavla,  fury,  madness). — Stnon.  : 
Fr.  Manie  suraigue  ;  Dilire  aiffue  ;  Fureur ;  Ger. 
Tobsucht ;  Wuth. 

Under  the  term  mania,  very  distinct  disorders 
or  degrees  of  disorder  have  been  described, 
which  we  shall  speak  of  as  Acute  Delirious 
Mania;  Acute  Mania;  ajui  Mania. 

1.  Acute  Delirious  Mania. — Acute  delirious 
mania,  or  maniacal  delirium — whichever  we  pre- 
fer to  call  it — is  something  quite  distinct  from 
that  ordinarily  known  as  acute  mania.  The 
symptoms  are  much  graver,  the  course  is  briefer 
and  more  defined,  and  the  treatment  of  the 
one  would  be  quite  inappropriate  to  the  other. 
An  outburst  of  delirious  mania  may  take  place 
after  very  few  and  very  short  premonitory 
symptoms.  Quite  suddenly,  after  a  few  days 
or  even  hours,  the  patient  will  display  the  most 
■violent  excitement,  which  may  as  suddenly 
subside,  or  run  a  well-marked  course  of  a  few 
weeks  ;  and  if  it  does  not  terminate  fatally  will 
gi-adually  decline,  recovery  usually  taking  place. 
Such  an  attack  may  have  its  origin  in  some 
sudden  mental  shock,  as  the  death  of  a  friend, 
a  violent  quarrel,  a  disappointment  or  suddenly 
announced  misfortune;  or  it  may  arise  in  the 
course  or  decline  of  an  acute  disease,  as  pneu- 
monia or  measles.  It  may  also  come  on  during 
rheumatism  ;  or  after  great  fatigue,  an  epileptic 
seizure,  or  child-birth. 

We  cannot  tell  at  first  whether  the  attack  will 
be  transient  or  prolonged.  AVe  may  try  to  cut 
it  short  by  a  brisk  purgative,  and  by  such 
medicines  as  chloral  and  bromide  of  potassium 
and  these  not  unfrequently  answer  the  pui-pose' 
Sleep  is  procured,  and  perfect  recovery  may  take 
place  m  a  few  days.  There  are  patients  whose 
organisation  is  so  unstable  that  it  is  thrown  off 
Its  balance  by  a  cause  perhaps  trifling,  but  which 
produces  a  tremendous  nerve-discharge  a  com- 
plete disturbance  of  the  whole  mental  functions 
Hat  so  transient  may  this  be,  that  one  sleep 
restores  the  normal  equilibrium, and  the  patient 
13  cured.  This  condition  in  females  is  often 
called  hysterical -hysterical  mania.  There  is  no 
special  connection  between  it  and  the  uterine 
fonctions  and  it  is  better  to  retain  the  name 
hysterical  mama  for  a  variety  to  which  it  may 
be  more  appropriately  given. 

The  delirium,  however,  does  not  always  ter- 
minate quickly.  If  sleep  becomes  less  and  less, 
the  mind  more  and  more  confused,  and  quiet 
and  lucid  intervals  rarer  and  rarer,  wo  may  bo 
sure  that  the  attack  will  bo  serious  and  pro- 
longed, and  that  careful  and  efficient  nursing 
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for  some  time  will  be  necessary.  Where  a  quiet 
and  airy  room  can  be  provided,  and  where  a 
patient's  means  are  sufficient  to  allow  him  an 
adequate  staff  of  attendants,  an  asylum  is  not 
indispensable.  He  will  not  require  to  take 
exercise  in  a  garden  ;  he  wiU.  not  be  dangerous, 
as  some  are,  to  himself  or  others,  though  he 
may  be  violent  and  excited.  He  may  be  noisy, 
and  therefore  may  not  be  able  to  remain  unless 
the  house  is  detached.  The  room  should  be 
lofty  and  cool,  the  windows  protected  and 
darkened;  all  fiirnituro  must  be  removed,  and 
the  bed  made  on  mattresses  placed  on  the  floor, 
for  he  will  not  lie  on  a  bedstead,  and  attempts 
to  keep  him  there  will  end  in  bruises  or  more 
serious  injury.  Clothes  will  be  torn  off ;  but  if 
the  weather  is  very  hot,  as  is  so  often  the  case 
during  these  attacks,  this  will  be  of  little  con- 
sequence. If  it  is  cold,  a  strong  suit  laced  up 
the  back  may  be  put  on,  and  underneath  it 
the  requisite  body-clothes ;  or  a  blanket  may  be 
placed  round  the  patient,  and  fastened  up  the 
back. 

These  patients  are  in  incessant  motion,  singing, 
shouting,  and  talking  in  a  string  of  incoherent 
utterances,  often  repeating  the  same  sentence 
again  and  again,  or  a  snatch  of  a  song  or  text, 
or  a  rhyme  of  their  own  composition.  As  a  rule 
they  are  not  violent,  and  do  not  attack  those 
about  them,  though  they  may  resist  that  which 
is  done  for  them.  They  may  be  hilarious  and 
full  of  glee  and  mischief,  which  is  a  good  sign ; 
or  terror  -  stricken,  with  visions  of  horrible 
objects,  which  is  unfavourable.  They  are  wet 
and  dirty ;  and  the  urine  will  be  high-coloured, 
and  often  retained  for  a  long  period.  We  shall 
derive  valuable  information  if  we  are  able  to 
take  the  temperature,  but  often  that  is  a  diffi- 
cult task.  A  high  temperature  is  a  bad  sign  ; 
and  so  is  a  rapid  pulse,  if  it  continues  persis- 
tently when  the  patient  has  not  been  using 
violent  exertion  for  some  time.  The  tongue  will 
often  become  thickly  coated,  dry,  and  brown.  If 
it  does  not,  but  remains  moist  and  comparatively 
clean,  this  is  of  good  omen. 

Prognosis. — The  prognosis  in  these  cases  is 
upon  the  whole  favourable.  The  terminations  are 
almost  always  either  recovery  or  death.  The 
patients  are  mostly  young  persons,  who  recover 
unless  weakened  by  previous  attacks,  other 
disease,  or  child-birth.  Many  of  the  fatal  cases, 
in  the  writer's  experience,  have  been  com- 
plicated by  tuberculosis. 

TuKATMENT. — Sleep  in  such  attacks  is  gener- 
ally absent,  sometimes  for  many  days.  Women 
can  last  longer  without  sleep  than  men,  and 
die  much  less  frequently  in  acute  delirium.  If 
sleep  does  not  come  the  patient  dies,  and  our 
great  effort  must  be  to  promote  sleep  by  various 
methods.  The  first  question  will  be  whether  we 
are  to  give  drugs  to  accomplish  this;  and  if 
so,  what  drugs  ?  Opium  must  not  be  given  ;  it 
will  not  procure  sleep,  whether  given  by  the 
moutli  or  subcutoneously.  It  may  produce  a 
slight  narcotism  for  half-an-hour  or  so  and  if 
wo  increase  the  dose,  -n-iU  cause  narcotic'poison- 
ing  and  death  ;  but  in  the  height  of  the  attack 
it  will  not  procure  sleep.  Chloral  we  may  try 
in  combination  with  bromide  of  potassium,  giving 
half-drachm  doses  of  each,  and  watchini  th« 


effect.  In  all  but  the  most  acute  cases,  sleep 
of  longer  or  shorter  duration  will  be  caused  by 
theee  diugs  ;  and  although  it  may  be  short,  it 
may  be  suificient  to  save  the  patient's  life,  and 
enable  him  to  battle  successfully  -with  the  dis- 
order. In  the  writer's  experience,  many  more 
of  these  acutely  delirious  patients  died  before 
the  introduction  of  chloral  than  have  done  since. 
Yet  it  must  not  be  given  in  enormous  or 
repeated  doses,  and  a  considerable  interval 
should  elapse  between  them.  It  may  be  ad- 
ministered easily  in  stout  or  ale,  and  often  in 
wine. 

Next  to  sleep,  the  most  important  matter  is 
food.  To  enable  the  sufferer  to  withstand  the 
exhaustion,  which  is  the  cause  of  death  when 
a  case  ends  fatally,  he  must  be  fed  frequently 
and  liberally.  These  patients  rarely  refuse  food, 
but  require  careful  coaxing  and  feeding  ;  and  a 
skilful  attendant  will  give  something  every  two 
or  three  hours — minced  meat  and  vegetables, 
or  bread  and  milk,  beef-tea,  eggs,  and  the  like. 
Brandy  often  produces  great  excitement  at  the 
onset  and  height  of  an  attack,  and  stout  or  ale 
is  more  suitable,  and  more  likely  to  bring  about 
sleep.  We  may  give  also  plenty  of  lemonade, 
barley-water,  and  such  drinks,  if  there  be  great 
heat  and  thirst. 

Although  this  unconscious  or  semi-conscious 
delirium  may  continue  for  many  days,  yet  in 
almost  every  case  the  violence  and  excitement 
are  paroxysmal,  with  intervals  of  comparative 
calm,  even  if  there  be  no  sleep.  Judicious 
attendants  will  avail  themselves  of  these  quiet 
intervals  to  administer  food,  and  to  keep  the 
patient  in  the  recumbent  posture,  thus  ensuring 
rest,  instead  of  letting  him  be  continually  on 
his  legs  wandering  about  the  room,  and  so  ex- 
havisting  his  strength.  And  when  held  down  in 
this  way,  with  cold  cloths  applied  to  the  head, 
or  his  face  fanned  by  the  nurse,  he  is  not 
unlikely  to  drop  off  to  sleep. 

Can  sleep  be  procured  by  other  means  ?  The 
French  have  advocated  prolonged  hot  baths, 
but  they  are  attended  with  considerable  danger. 
We  may  try  a  bath  of  half-an-hour  at  90^  or 
92°,  allowing  it  to  become  cooler,  but  it  is  of 
no  use  attempting  this  imless  the  patient  sub- 
mits to  it  without  a  desperate  struggle.  Cold 
to  the  head  may  be  applied,  because  it  is  sooth- 
ing and  grateful  to  the  sufferer,  though  it  is  a 
question  whether  the  circulation  in  the  brain  is 
much  affected  thereby. 

The  bowels  may  be  kept  open'  by  a  few  grains 
of  calomel  administered  in  the  food,  or  half- 
a-grain  of  podophyllin.  Active  purgation  is 
inadmissible  except  at  the  very  outset,  and 
enemata  cannot  easily  be  given  in  the  violent 
stages.  It  is  somewhat  the  fashion  to  apply 
blisters  to  the  nape  or  calves.  This  is  most 
inadvisable,  for  such  parts  may  become  very 
Bore,  owing  to  the  restlessness  of  the  patient, 
and  thus  deprive  him  of  sleep.  Neither  is  it 
necessary  to  cut  all  the  hair  off,  which  in  the 
case  of  a  lady  may  bo  a  very  grievous  matter. 
If  very  long,  it  may  be  shortened  without  being 
cut  close  to  the  head. 

n.  Acuta  Mania. — Quite  different  from  the 
unconscious  raving  of  maniacal  delirium  is  the 
conscious  but  violent  excitement  to  which  we 
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give  the  name  of  acute  mania.  The  former  is  a 
disorder  dangerous  to  life,  running  a  rapid  course 
to  death  or  amendment  in  a  week  or  two.  The 
latter  may  go  on  for  weeks  or  months  with  little 
danger  to  life,  but  with  excitement  so  trouble- 
some that  the  sufferers  require  the  restraint  and 
discipline  of  an  asylum.  Though  most  insane, 
full  of  delusions  and  insane  habits  of  every  kind, 
they  know  what  they  are  about,  and  are  all  the 
more  mischievous  in  consequence.  They  can 
take  every  advantage  of  an  opportunity,  and 
know  how  to  exasperate  those  about  them.  They 
generally  eat  well,  and  sleep  indifferently,  but 
sufficiently  to  support  life;  and  their  bodily 
health  often  remains  wonderfully  good  consider- 
ing what  they  go  through.  They  will  destroy 
clothes,  windows,  bedding,  and  deny  or  jiistify 
all  they  have  done.  The  termination  is  not  usu- 
ally fatal,  unless  the  health  gives  way  through 
some  other  disease.  The  patients  generally  re- 
cover gradually,  or  sink  into  chronic  mania  or 
dementia. 

Pbognosis. — The  prognosis  in  cases  of  acute 
mania  will  depend  upon  circumstances.  (1)  The 
number  and  duration  of  the  attacks  are  important. 
In  a  first  attack  the  prognosis  is  favourable.  If 
recent,  we  may  have  hopes,  even  if  there  have 
been  preceding  attacks  of  a  like  character. 
(2)  If  the  patient  is  not  of  advanced  age  or  of 
broken  health,  the  prognosis  is  favourable.  (3)  If 
the  mania  consists  of  violent,  turbulent  conduct 
rather  than  of  fixed  delusions,  as  is  frequently 
the  case,  there  is  more  hope.  If  the  patient, 
hears  voices,  the  prognosis  is  bad.  If  there 
are  delusions  which  impel  him  to  refuse  food, 
and  he  does  so  persistently  and  violently,  it  may 
be  difficult  to  give  sufficient  nourishment,  and  he 
may  sink  from  exhaustion,  or  become  a  chronic 
maniac. 

Treatment.  —  Patients  suffering  from  this 
form  of  mania  do  not  require,  like  the  last,  to 
be  kept  in  one  room ;  on  the  contrary,  they 
should  take  plenty  of  exercise  in  the  open  air. 
This  -nill  promote  sleep  more  than  drugs,  though 
we  may  give  an  occasional  dose  of  chloral,  or 
bromide  of  potassium,  or  the  latter  with  chloral 
or  with  Indian  hemp.  Such  medicines,  however, 
should  be  given  only  to  procure  sleep,  not  to 
allay  excitement.  Plenty  of  food  is  required,  for 
the  waste  is  great. 

Such  patients  are  not  to  be  cured  or  even 
kept  without  discipline  and  moral  treatment ; 
and  great  tact,  firmness,  and  patience  are  re- 
quired for  their  management.  They  may  be 
very  dangerous  and  spiteful,  will  know  how  to 
provoke  attendants,  and  how  to  take  them  un- 
awares if  off  their  guard.  Such  moral  treat- 
ment will  be  far  more  efficacious  than  drugs, 
but  it  can  only  be  carried  out  in  an  asylum. 
Patients  in  this  condition,  if  kept  in  private 
houses,  must  be  rendered  quiet  by  drugs  ;  but 
there  is  gi-eat  fear  lest  by  this  the  disease,  in- 
tead  of  being  cured,  may  be  converted  into  a 
chronic  and  incurable  mania. 

III.  Mania. —A  great  variety  of  cases  are 
grouped  under  this  name,  arising  from  various 
causes,  but  alike  in  the  fact  that  they  are  marked 
by  excitement  rather  than  depression,  by  exalta- 
tion or  wrath,  but  not  by  gloom.  Excitomont, 
and  noisy  and  irrational  conduct,  characterise 
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some,  but  most  patients  present  delusions  co- 
inciding with  tlieir  temper  and  bodily  condition. 
Almost  always  this  form  of  insanity  is  marked 
by  delusions,  if  it  lasts  long  enough  ;  but  some- 
times a  short  burst  of  excitement — a  transitory 
mania — may  pass  away  without  the  stage  of 
delusion  being  reached. 

The  diagnosis  of  an  ordinary  case  of  mania  is 
not  difficult.  The  prognosis  must  depend  on  the 
cause ;  the  age  of  the  patient ;  the  character  of 
the  delusions,  if  there  be  any ;  the  occurrence 
or  non-occurrence  of  pre\nous  attacks  ;  and  their 
history.  Attacks  of  mania  are  frequently  recur- 
rent, and  may  recur  again  and  again  through  a 
long  life ;  recovery  may  take  place  on  each  occa- 
sion, or  the  disorder  may  at  last  turn  into  chronic 
mania  or  dementia.  The  period  of  excitement 
in  many  cases  is  followed  by  one  of  depression, 
and  these  may  alternate  with  great  regularity 
for  twenty  or  thirty  years  ;  and  even  when  the 
patient  is  sunk  into  hopeless  dementia,  the  period 
of  excitement  may  occur  as  regularly  as  before 
the  mental  powers  had  given  way. 

Treatment. — Of  the  treatment  of  these  oases 
little  can  be  said.  The  majority  will  need  the 
care  of  an  asylum,  at  any  rate  during  the  excited 
stage.  The  intervening  or  rational  period  will 
often  be  prolonged  by  removal  from  the  asylum, 
and  when  this  is  the  case  there  is  frequently 
less  reluctance  to  return  to  it  when  the  neces"- 
sity  arises,  and  instances  are  not  uncommon  of 
patients  themselves  seeking  its  shelter. 

G.  F.  Blandfoed. 

MATJIPtTLATIOIf  {manus,  the  hand).— A 
mode  of  investigating  and  also  of  treating  diseases 
by  the  use  of  the  hands.  See  Physical  Examina- 
tion ;  Friction  ;  and  Shampooing. 

MARASMUS  (/iopaiVoi,  I  grow  Ipan).— A 
synonym  for  general  wasting.  See  Atrophy, 
General. 

MABIEN-BAD,  in  Bohemia.— Alkaline 
sulphated  waters.    See  Mineral  Waters. 

MARSH  FEVER.— A  synonym  for  inter- 
mittent fever.    <Se«  Intermittent  Fmver. 

MASKED.  A  synonym,  for  larvated.  See 
Larvated. 

MASSAGE  (French).-A  synonym  for  sham- 
poo! ng.    <Sfle  Shampooing. 

MASTALO-IA  1 

MASTODYWIA  j"  (M°'<^'^oi,  the  breast,  and 
&\yos  or  JSvu-n,  pain).— Pain  in  the  mammary 
gland.    See  Breast,  Diseases  of. 

MASTICATION,  Disorders  of.-In  the 
mouth  the  food  is  submitted  to  the  action  of 

th«  fin,  TV  ''"^'^  ''"P'^  file  teeth  by 

t2r^  ,t  '  '^"^f°"e"e.  The  muscles  which 
perform  the  complicated  and  nicely-adjusted 
xnovements  of  mastication,  are  supplied  i  y 
trifacial,  faoal  and  hypoglossal  nerves-that  is, 
the  v.,  v„.,  and  x„.  pairs  of  cranial  nerves  re- 
spectively.   These  movements  are  es.centially 

voluntary,  the  stimuli  which  determine  them  beina 
central  in  origin,  and  passing  to  the  muscles  by 
the  above-mentioned  nerves;  but  at  the  same 
time,  the  mere  contact  of  the  buccal  mucous 
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membrane  with  food,  aids  in  determining  th» 
movements,  its  impressions  travelling  to  the  brain 
by  the  fifth  pair  of  nerves. 

Mastication  is  liable  to  be  disordered  from 
various  causes. 

1.  Muscular  Paralysis. — Imperfect  perform- 
ance of  mastication  is  frequently  the  result  of 
cerebral  lesions,  such  as  haemorrhage  or  tumours. 
Dependent  on  the  seat  and  extent  of  these  will 
be  the  extent  of  the  paralysis,  which  may  vary 
from  an  impaired  movement  of  one  cheek,  thus 
permitting  the  food  to  collect  between  it  and  the 
gum,  to  an  absolute  loss  of  power  of  swallow- 
ing. Sometimes  the  purely  reflex  portion  of 
this  act  may  be  retained,  mastication  being  im- 
possible ;  or  it  may  be  that  the  tongue  alone  is 
affected,  from  injury  to  the  nucleus  of  origin  of 
the  hypoglossal  nerve.  In  those  cases  where 
the  trifacial  alone  is  affected,  mastication  is 
rendered  difiScult,  by  the  absence  of  the  con- 
tact-sensations which  aid  in  determining  normal 
movements. 

There  are  several  special  forms  of  paralysis 
in  which  these  movements  are  affected,  either 
alone  or  in  common  -vrith  other  muscles  of  the 
body. 

(a)  Labio-glosso-laryngeal  paralysis,  due  to 
certain  morbid  conditions  of  the  medulla,  affect- 
ing the  glosso-pharyngeal,  hypoglossal,  and  spi- 
nal accessory  nerves,  is  especially  characterised 
bythe  impairment  of  mastication  and  deglutition, 
which  progresses  from  a  mere  escape  of  saliva, 
due  to  paralysis  of  the  orbicularis  oris,  to  ab- 
solute inability  to  perform  either  act.  Of  the 
masticatory  muscles,  it  is  those  of  the  tongue 
and  cheek  which  are  mainly  affected,  the  eleva- 
tors and  depressors  of  the  jaw  usually  escaping. 
The  patient  thrusts  his  food  to  the  very  back  of 
the  mouth ;  and  even  then,  when  in  the  grasp  of 
the  constrictors  of  the  pharynx,  it  is  swallowed 
with  difficulty  ;  often  being  ejected  through  the 
nose,  or  getting  into  the  trachea  through  the 
imperfectly  closed  glottis.  As  the  disease  pro- 
grosses  to  its  invariably  fatal  end,  the  palsy 
increases  in  completeness. 

(6)  The  loss  of  power  in  the  muscles  of  mas- 
tication and  deglutition,  so  frequently  associated 
with  diphtheria,  is  doubtless  dependent  on  some 
central  changes,  since  it  is  only  one  of  the  many 
forms  of  paralj'sis  that  may  complicate  this  dis- 
ease. At  the  same  time  it  has  been  in  part 
ascribed  to  degeneration  of  the  muscular  tissue. 

2.  Muscular  Spa^7n. — Trismus,  or  tonic  sp;vsm 
of  the  muscles  of  mastication  supplied  by  the 
motor  branch  of  the  fifth  nerve,  is  rarely  uni- 
lateral. The  jaws  are  usually  completely  locked, 
and  incapable  of  separation,  thus  rendering 
mastioition  impossible.  The  trismus  may  be  a 
part  of  a  jreneral  condition  of  tetanus,  or  may 
be  the  Hole  indication  of  spasm  ;  and  in  the  latter 
case  IS  usually  reflex  in  origin,  being  determined 
by  such  causes  as  dental  irritation,  or  facial 
neuralgia,  or,  more  rarely,  by  distant  wounds  or 
intestinal  worms. 

_  Irregular  clonic  spasms  of  the  muscles  of  the 
jaws,  such  as  are  frequently  seen  in  epilep.syand 
h3^t^r,a.  and  are  evidenced  by  chattering  and 
grinding  of  the  teeth,  will  offer  some  difficulty 
to  the  proper  performance  of  mastication 

Spasm,  whether  tonic  or  clonic,  when'limited 
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to  the  facial  muscles  supplied  by  the  seventh 
pair,  -will  interfere  but  slightly  with  mastication. 
By  preventing  the  action  of  the  lips  and  cheeks, 
the  food  will  not  be  so  easily  kept  between  the 
teeth,  and  the  saliva  will  dribble  from  the  un- 
closed mouth.  Nor  are  the  impulsive  spasmodic 
movements  of  the  tongue,  as  seen  in  chorea,  im- 
portant as  impairing  the  proper  mastication  and 
swallowing  of  the  food. 

3.  Affections  of  the  Teviporo-maxillary  Articu- 
lation—Chiomc  arthritis  may  lead  to  such  se- 
rious disorganisation  of  the  joint  as  to  impair  its 
movements,  anchylosis  occasionally  occurring. 

4.  Tumours. — Enlargements  of  the  salivary  or 
lymphatic  glands,  tumours  of  the  thyroid  body, 
epulis,  and  new  growths  of  the  tongue,  may 
interfere  with  mastication. 

5.  Morbid  Conditions  of  the  ilfoMi^.— Inflam- 
mation of  the  mouth  or  tongue,  and  disorders  of 
the  teeth,  render  mastication  difficult. 

The  several  snbjects  here  referred  to  are 
treated  of  under  separate  headings. 

Effects. — Portions  of  food  imperfectly  mas- 
ticated may  produce  suffocation,  by  blocking  up 
the  entrance  of  the  glottis,  or  lodging  in  the 
guUet.  Imperfectly  masticated  food,  when  swal- 
lowed, is  a  well-recognised  cause  of  dyspepsia 
and  its  many  inconveniences. 

Tbeatment. — The  treatment  of  disorders  of 
mastication  naturally  consists  in  the  removal  of 
their  cause,  when  possible.  The  reader  is  referred 
to  the  articles  in  which  the  several  conditions 
are  fully  discussed.  W.  H.  Aixchin. 

MASTITBBATION"  {manus,  the  hand,  and 
stupro,  I  ravish).— Stnon.:  Fr.  Masturbation; 
Ger.  Selbstbefiecktmg. 

Dbfinition. — The  production  of  the  sexnal 
orgasm  by  unnatural  means. 

Etiology.— This  practice  is  found  to  occur 
under  a  variety  of  circumstances.  First,  in  very 
young  children,  local  irritation,  situated  beneath 
the  prepuce  in  males,  or  within  the  vulva  in 
females,  leads  to  manipulation  of  the  parts,  and 
to  consequent  pleasurable  excitement,  which  is 
constantly  renewed,  with  an  entire  unconscious- 
ness of  the  meaning  of  the  practice.  As  an 
instance,  not  long  since  the  writer  was  consulted 
by  a  mother  about  the  extreme  delicacy  of  her 
boy,  then  little  over  four  years  of  age.  No  tan- 
gible disease  being  evident,  the  little  fellow  was 
stripped,  with  the  view  to  a  more  complete  ex- 
amination. Whilst  this  was  being  made,  the  child 
was  seen  to  rub  his  penis  with  the  hand  in  the 
most  careless  manner,  causing  thereby  an  erec- 
tion— an  observation  which  explained  the  cause 
of  the  ill-health. 

The  second  class  includes  cases  which  are  of 
a  very  different  character.  The  individuals  in 
this  class  have  reached  or  are  near  the  age  of 
puberty,  and  have  either  accidentally  learned,  or 
been  taught,  this  pernicious  habit.  Pruritus 
vulvcB,  due  to  diabetes  or  other  causes,  may,  for 
instance,  lead  to  it  in  the  female.  A  third  class 
of  cases  may  be  mentioned,  in  which  the  practice 
has  a  central  origin,  in  certain  forms  of  brain- 
disease  or  cerebral  deficiency,  as  is  seen  in  some 
forms  of  insanity  and  in  idiocy. 

In  the  last  two  classes  of  cases  it  may  bo 
qaid  that  there  is  often  more  or  less  perversion 
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or  loss  of  the  higher  moral  feelings,  if  not  entire 
degradation  of  the  moral  sense. 

Effects  and  Stmptoms. — There  is  no  doubt 
that  the  excitement  incident  to  the  habitual 
and  frequent  indulgence  in  the  unnatural  prac- 
tice of  masturbation  leads  to  the  most  serious 
constitutional  effects.  These  effects  are  more 
especially  manifested  in  the  nervous  system,  the 
functions  of  which  are  perverted.  The  mental 
faculties  become  more  or  less  affected ;  and  often 
great  despondency,  loss  of  memory,  irritability, 
prostration  of  strength,  headache,  and  neuralgic 
pains  ensue.  Anaemia  occurs,  and  the  functions 
of  the  heart  and  other  organs  of  circulation  are 
disturbed.  Digestion  is  disordered.  There  is 
general  loss  of  health  and  strength  ;  and  chronic 
hypochondriacal  invalidism,  if  not  worse,  is  set 
up.  In  certain  cases  the  urinary  organs  are 
affected  ;  and  the  writer  has  observed  in  several 
instances  the  presence  of  albumin  in  the  urine, 
which  would  seem  to  be  the  result  of  some 
reflex  action  on  the  nerves  and  vessels  of  the 
kidney.  The  effects  on  the  male  genital  organs 
themselves  are  marked.  There  is  extreme  irri- 
tability of  the  neck  of  the  bladder  and  adjoining 
parts,  accompanied  by  discharge  of  mucus  and 
of  prostatic  secretion,  often  mistakeui  for  semen. 
At  the  same  time  seminal  emissions  are  prone 
to  occur  on  the  least  sexual  excitement,  either 
by  day  or  during  sleep ;  and  in  extreme  cases 
there  is  impotence.  In  the  female  the  natural 
feelings  are  often  lost. 

Diagnosis. — In  many  cases  of  masturbation 
in  young  men  the  diagnosis  is  sufficiently  easy  ; 
for  such  persons,  alarmed  by  reading  the  adver- 
tisements and  books  written  specially  to  excite 
feelings  of  shame  and  fear,  and  to  bring  the 
subjects  of  them  within  the  nets  spread  abroad 
by  quacks,  are  sufficiently  ready  to  declare  the 
cause  of  their  distress.  In  other  cases,  in  which 
the  practice  is  concealed  from  fear  of  the  con- 
sequences, or  from  innocent  unconsciousness  of 
its  nature — and  this  is  more  especially  the  case 
in  females,  the  diagnosis  is  often  very  difficult. 
When,  however,  the  symptoms  just  described 
are  present,  in  the  absence  of  any  cause  to 
account  for  them,  the  practitioner  may  entertain 
a  reasonable  suspicion  of  the  existence  of  this 
habit,  although  it  may  be  difficult  in  many 
cases  to  carry  his  impression  beyond  the  sus- 
picion. , 

Treatment.— In  the  first  class  of  cases  above 
mentioned— that  is,  in  very  young  persons,  in 
whom  some  local  irritation  exists— the  source  of 
this  irritation  must  be  found  and  removed.  Some- 
times it  may  be  an  elongated  prepuce,  with  irri- 
tating matter  beneath  it;  in  such  cases  circum- 
cision may  be  required.  In  females  cleanliness 
and  simple  lotions  may  suffice ;  or  irritation 
caused  by  the  wandering  of  thread-worms  or 
otherwise  may  require  to  be  treated.  In  these 
cases  attention  to  the  general  health,  to  the 
state  of  the  digestion,  to  the  urinary  secretion, 
and  to  the  bowels  should  not  be  neglected. 
Diabetes  must  be  searched  for,  and  treated  if 
present.  Extreme  watchfulness  by  the  nurse  is 
necessary,  and  at  night  it  may  be  even  necessary 
to  secure  the  hands  by  muffling  or  tying  them 
behind  the  back. 

In  young  adults  the  moral  sense  must  De 
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acted  upon.  It  hns  been  suggested,  by  way  of 
prevention,  that  judicious  and  kind  advice  may 
with  advantage  be  given  before  even  a  know- 
ledge of  the  habit  is  acquired,  whilst  too  much 
vigilance  cannot  be  exercised  by  those  who  di- 
rect and  assist  in  the  management  of  schools. 

In  the  actual  treatment  of  the  disease,  that 
IS,  tlio  effects  established  by  masturbation,  it  is 
of  the  liighest  importance  to  improve  the  health, 
both  mentally  and  bodily.  Early  rising  and 
healthful  exercise,  with  careful  diet,  and  travel, 
if  practicable,  should  be  recommended.  Reme- 
dies directed  to  the  treatment  of  symptoms 
connected  with  the  nervous,  circulatory,  and 
digestive  systems  will  be  required.  Of  course 
the  habit  must  be  entirely  surrendered,  and  all 
thought^  of  a  loose  or  libidinous  character  must 
be  avoided.  The  bromides,  especially  the  bro- 
mides of  potassium  and  ammonium,  are  very 
useful  for  lessening  sexual  excitability ;  and  in 
the  case  of  females,  these  may.  be  more  espe- 
cially needed  at  the  close  of  or  just  after  the 
catamenial  periods.  In  certain  cases  where  these 
remedies,  together  with  steel,  and  other  appro- 
priate drugs,  have  failed  to  diminish  the  fre- 
quency of  the  sfeminal  emissions  which  are  com- 
mon in  males,  caustics  may  be  applied  to  the 
neck  of  the  bladder.    See  Spbbitatorhhcea. 

MAW-WOKMS. — A  synonym  for  thread- 
worms.  See  Theead  -  Wo  rms  . 

MEASLE. —  In  helminthology  this  term  is 
frequently  employed  as  a  synonym  of  cysticercus. 
Thus,  we  have  pork,  beef,  and  mutton  measles, 
each  entozoon  being  a  distinct  form  of  bladder- 
worm,  and  therefore,  at  the  same  time,  the  larval 
representative  of  an  equally  distinct  species  of 
tape-worm.  The  human  measle  is  a  variety  only 
of  the  pork  measle,  both  forms  constituting 
what  is  sometimes  called  the  scolex-condition  of 
the  Tania  solium.  Most  kinds  of  flesh  ordina- 
rily consumed  as  food  are  liable  to  become 
'  measled,'  but  no  such  parasites  have  hitherto 
been  detected  in  the  muscles  of  the  horse.  This 
fact  supplies  an  argument  in  favour  of  hippo- 
pbagy.  For  detailed  information  respecting  all 
the  known  forms  of  human  and  animal  measles 
and  bladder-worms  the  reader  is  referred  to  Dr. 
R.  Moniez'  Essai  Monoqraphique  sur  les  Cystic 
cerqnes,  forming  tlie  first  part  of  the  tliird  vo- 
lume of  the  Travaux  de  VInstilut  Zooloqigue  dc 
LiUe,  1880.  See  Bladdeh-worms  ;  and  Ctsti- 
CERcns.  T.  S.  CoBBOLn. 

MEASLES.— Sy>ro}f. :  Morbilli;  liubcola  ; 
Fr.  Boucfeole ;  Ger.  Mascm. 

Definition. — An  infectious  specific  fever;  with 
an  eruption,  on  the  fourth  day  after  catarrhal 
symptoms,  of  a  deep-red  spotted  rasli ;  this  is  at 
first  slightly  raised,  and  is  distributed  in  crcs- 
centic  groups,  which  soon  extend  over  all  parts 
of  the  surfiice ;  it  persists  as  a  general  mottlino- 
after  the  subsidence  of  the  fever,  and  whero 
intense  may  cause  a  fine  desquamation.  The 
disease  prevails  as  an  epidemic ;  and  it  very 
rarely,  if  ever,  attacks  the  same  person  more 
than  ouee. 

JEtiologt.— Contagion  is  the  cause  of  measles 
wherever  it  is  now  met  with.  In  large  towns, 
where  sources  of  infection  always  exist,  epi- 
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demies  recur  about  every  four  years,  chiefly 
among  children,  as  fresh  series  of  the  suscep- 
tible become  exposed.  Few  adults  suffer  ;  most 
of  them  having  been  attacked  in  childhood. 
Among  scattered  popubitions  long  periods  may 
elapse  without  infection  reaching  them;  when 
it  does,  neither  age  nor  sex  influences  directly 
either  the  liability  to  attacks,  or  their  severity. 

The  essential  characters  of  the  disfAse  are 
everywhere  the  same.  The  fatality  is  increased 
by  extremes  of  heat  in  hot  countries  and  seasons 
and  by  extremes  of  cold  in  cold  climates;  by 
malarial  soil,  vitiated  air,  or  crowded  dwellings; 
by  defective  diet;  and  by  scurvy. 

The  annual  mortality  from  measles  in  Ijondon 
is  nearly  five  per  ten  thousand.  The  deaths 
from  measles  are  about  one  per  cent,  of  all 
deaths  in  England  and  Wales,  and  nearly  two  per 
cent,  in  large  towns ;  this  is  higher  during  epi- 
demics, but  has  not  reached  much  beyond  2  7  in 
London.  The  proportion  of  deaths  to  attacks 
varies  from  twenty  to  thirty  percent,  in  crowded 
wards,  to  one  or  two  per  cent,  in  healthy  houses : 
the  mortality  of  ten  or  twelve  per  cent,  is  a 
common  estimate. 

The  contagium  of  measles,  except  in  the  catar- 
rhal stage,  is  not  far  diffusible  in  the  air,  but 
clings  to  surfrtces,  and  may  so  be  carried  from 
place  to  place.  Children  with  full  eruption  have 
been  brought  into  a  house  among  others,  and 
nursed  in  a  room  apart,  without  any  extension 
of  the  disease  even  to  the  most  susceptible. 
When  young  infants  are  said  to  escape  infection, 
it  is  where  the  family  is  small,  and  they  are 
less  exposed.  Among  young  children  the  deaths 
are  in  equal  proportion  to  the  numbers  of  tlie 
two  sexes  living.  With  us  more  than  half  of 
the  whole  number  of  deaths  from  measles  art- 
of  children  under  two  years  of  age ;  the  pro- 
portion thence  progressively  diminishes.  Tliis 
differs  from  what  is  observed  in  scarlet  fever 
and  _  diphtheria  ;  moreover,  the  proportionate 
fatality  of  these  latter  diseases  in  the  two  sexes 
is  greater  for  girls. 

Measles  in  a  school  or  family  is  sure  to 
spread;  the  catarrhal  stage,  infectious  through- 
out, is  mistaken  for  a  common  cold,  and  no  timely 
separation  is  attempted.  The  cough  is  an  impor- 
tant means  of  conveying  infection  at  this  time. 
The  period  of  incubation  is  ten  to  twelve  days, 
rarely  a  day  or  two  more.  During  tlie  latent  stage 
of  this  long  incubation,  those  who  have  been  ex- 
posed to  infection  are  thought  to  have  escaped, 
and  are  sent  to  begin  the  same  round  elsewhere. 
Tlie  disease  maj'  be  convej'ed  hy  f omit es.  Infec- 
tion begins  before  the  rash  appears,  and  the  con- 
tagium may  be  given  off  by  the  third  day,  most 
probably  during  the  greater  part  of  the  incuba- 
tion-period. The  contagium  principle  developed 
only  in  the  bodies  of  the  sick,  is  found  during  the 
lieiglit  of  the  disease  in  the  tissues,  the  secre- 
tions, the  blood,  and  the  brciith.  Inoculation  at 
this  stage  either  with  the  blood  or  serum,  by 
Homo,  Cullen,  and  others,  reproduced  measles 
without  modification;  the  primary  fever  then 
appearing  on  the  seventh  day,  and  the  eruption 
on  the  ninth  and  tenth.  Mayr,  of  Leipzig,  twice 
convoyed  the  disease  by  means  of  nasal  mucus. 
Catarrh  began  on  the  eighth  and  ninth  days ; 
rash  on  t  he  tenth  and  eleventh.    After  an  attack 
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of  measles  personal  infection  is  probably  over 
by  the  end  of  a  month ;  it  may  persist  longer, 
or  be  conveyed  somehow  by  convalescents  for 
another  month.  How  long  infection  may  cling 
to  articles  of  clothing,  or  linger  in  closed  rooms, 
is  uncertain.  After  two  years  of  age  the  mor- 
tality is  not  greater  in  proportion  to  the  number 
of  attacks  than  at  other  periods  of  life ;  and  there 
is  some  advantage  in  contracting  this  disease  at 
a  time  when  carefiil  nursing  and  individual  at- 
tention can  be  secured.  Those  who  escape  measles 
during  childhood  are  very  likely  to  be  seized  on 
taking  their  part  in  mixed  communities. 

Pathology. — Measles  is  the  type  of  a  zymotic 
disease.    An  organised  ferment,  bacterium  or 
tonda,  in  a  suitable  medium,  at  first  increases 
slowly,  with  barely  noticeable  changes;  then 
comes  a  more  violent  disturbance ;  after  which 
the  zymotic  organism  ceases  to  develop,  and  the 
medium  can  no  more  sustain  a  similar  action. 
After  experimental  zymosis  the  fluid  medium 
clears,  and  the  organisms  accumulate  at  some 
part  of  the  containing  vessel.   Several  years  ago 
Dr.  Eansome,  of  Manchester,  obtained  particles 
from  the  breath  of  two  persons  suffering  from 
measles.  Drs.  Braidwood  and  Vacher  have  since 
confirmed  this  observation.  Glycerine,  on  which 
children  with  measles  respired  during  any  of  the 
eruptive  days,  exhibited  numerous  highly  refrac- 
tile  bodies,  larger  than  those  seen  in  vaccine- 
lymph ;  others  were  elongated,  with  sharp-cut 
ends,  sparkling  and  colourless  ;  they  were  most 
abundant  in  the  two  days  of  greatest  eruption  ; 
they  were  not  found  in    the   breath  during 
health,  nor  in  the  course  of  scarlet  fever  and 
typhus.    After  death  from  measles,  on  the 
eighth  day,  they  were  found  in  the  true  skin  in 
groups  below  the  rete  mucosum,  by  the  lymph- 
spaces  and  sweat-ducts,  but  not  deeper  than 
the  level  of  these  glands ;  sparkling,  spindle- 
shaped,  rod-like,  or  canoe-shaped  bodies  were 
also  seen,  which  did  not  take  the  carmine  tinge. 
These  bodies  were  not  seen  in  the  lymph-spaces, 
nor  in  the  sweat-ducts  and  glands,  nor  in  the 
hair-follicles.  In  the  lung  both  forms  were  found 
in  some  exudation  filling  the  alveoli.  The  sphe- 
rical forms  have  a  dark,  smooth  outline,  and 
do  not  readily  take  the  carmine  stain.  Near 
these  were  rod-like,  fusiform,  or  ovate  bodies, 
slightly  tinged  with  carmine.    These  are  quite 
distinguishable  from  the  particles  seen  in  other 
forms  of  pneumonia.  With  a  high  power,  similar 
sparkling,  staff-shaped  bodies  were  seen  scattered 
round  the  bUe-ducts.    None  were  found  in  the 
kidneys,  spleen,  or  mesenteric  glands. 

In  the  blood  some  increase  of  white  and  a 
great  decrease  of  red  corpuscles  occur  during  the 
fever.  Numerous  moving  microzymes  have  been 
seen  during  the  eruption,  decreasing  rapidly, 
and  disappearing  in  three  weeks  ;  but  tempo- 
rarily reappearing  with  any  febrile  disturbance. 

AiTATOMiCAL  Chabactbrs. — The  mucous  mem- 
brane of  the  larynx  and  trachea  is  always  red 
in  measles,  often  with  punctiform  congeries  of 
vessels ;  andnotunfrequently  thin  films  of  lymph 
are  found  loosely  adherent.  The  bronchi  are  con- 
gested, sometimes  with  exudation  on  the  lining 
membrane,  more  frequently  covered  with  muco- 
pus,  or  plugged  with  catarrhal  mucus ;  capillary 
bronchitis  with  bronoho-pnoumonia  is  frequent. 


Lobules  of  the  lung  are  often  collapsed  or  in- 
flamed ;  the  pneumonic  exudation,  whether  the 
result  of  occluded  bronchioles,  or  of  direct  conges- 
tion, fills  or  breaks  down  the  alveoli,  and  invades 
the  parenchyma.   Lobar  pneumonia,  if  extend- 
ing to  the  surface,  is  accompanied  by  pleurisy, 
often  limited  to  the  part  of  the  lung  affected. 
Fluid  may  be  found  efEused  into  the  pleura  or 
pericardiimi,  without  any  traces  of  inflamma- 
tion.   Petechise  are  often  found  on  the  pleural 
surfaces.  Any  inflammatory  signs,  either  cardiac 
or  articular,  in  the  serous  membranes  are  so  rare 
as  to  be  quite  exceptional.    Dark,  soft  coagula 
are  found  in  the  right  side  of  the  heart,  in  the 
venee  cavse,  and  in  the  cranial  venous  sinuses. 
The  meninges  are  congested  ;  there  is  injection 
and  hypersemia  of  the  brain-substance,  and  in- 
creased fluid  in  the  ventricles  and  subarachnoid 
space  ;  more  rarely  recent  lymph  is  seen  on  the 
surface  of  the  hemispheres  ;  deposits  at  the  base 
belong  to  later  consequences  of  the  disease. 
Congestion  of  the  digestive  tract  is  most  marked 
near  the  ileum  and  colon  ;  externally  the  distended 
veins  of  the  submucous  coat  are  seen  ;  internally 
there  is  deep  redness  of  the  surface,  the  solitary 
glands  are  distended  and  elevated,  the  agmi- 
nated  to  a  less  degree,  but  there  is  little  or 
no  enlargement  of  the  mesenteric  glands;  the 
follicles  of  Lieberkiihn  and  the  tubular  glands 
of  the  large  intestine  are  more  distinct  than 
usual;  a  chronic  ileo-colitis  may  result.  The 
liver  is  mottled;  both  the  portal  and  hepatic 
veins  are  fiUl;  and  the  lobules  are  ill-defined 
and  granidar  in  appearance,  with  fatty  particles 
interspersed.    The  bronchial  glands  are  often 
enlarged,  and  sometimes  softened  ;  suppuration 
from  them  extended  up  behind  the  oesophagus 
in  one  instance.    The  lymphatic  glands  of  the 
neck  are  always  congested  and  enlarged,  and 
often  those  elsewhere,  as  in  the  axilla  or  groin. 
The  spleen  is  swollen  and  friable,  or  very  little 
altered.  The  kidneys  show  no  distinctive  changes ; 
they  are  hypersemic  in  the  earlier  stages  of  the 
disease,  and  the  tubules  may  then  be  full  of 
epithelium  and  cell-d6bris ;  the  degree  of  after- 
congestion  depends  much  on  the  degree  of  pul- 
monary obstruction,  or  on  early  exposure  to  cold 
or  fatigue;  no  albumen  or  casts  of  renal  tubes 
are  found  in  the  urine,  unless  a  secondary  nephri- 
tis have  been  thus  occasioned. 

Symptoms.— The  symptoms  of  measles  seldom 
occur  until  eight  days  after  exposure  to  infection. 
They  may  begin  suddenly,  with  high  fever,  aching 
pains,  and  vomiting,  the  initial  fever  subsiding 
next  day,  but  not  completely,  when  there  may  be 
little  feeling  of  illness,  but  some  signs  of  coryza, 
cough  and  sneezing,  with  enlargement  of  the 
lymphatic  glands  in  the  neck  On  the  third  day 
the  coryza  is  more  marked,  the  cough  often  very 
troublesome,  and  the  fever  increased.  Some  few 
spots  of  eruption  are  now  visible  on  the  forehead 
and  sides  of  the  face.  The  conjunctivae  are  in- 
jected, the  tonsils  full  and  smooth,  the  soft  palate 
mottled,  the  tongue  furred,  the  pulse  quickened. 
On  the  fourth  day  the  eruption  appears  more 
fully  with  rapid  pulse  and  sudden  elevation  of 
temp'eratm-o,  often  to  104°  by  night,  with  de- 
lirium. On  the  fifth  day,  with  full  rash,  there 
is  marked  alleviation  of  all  the  symptoms :  the 
cough  is  quiet;  the  pulse  is  less  full  and  fre- 
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quent;  the  tongue  cleans;  and  the  temperature, 
already  fallen  by  3°  or  even  4°,  often  reaches  the 
normal  by  the  sixth  day,  leaving  the  Bkiii  still 
deeply  stained  by  the  fading  rash,  and  the  patient 
•weak.  Dui-iug  the  next  week  or  ten  days  there 
is  a  tendency,  not  only  to  depression,  but  to  sud- 
den rises  of  temperature,  with  various  complica- 
tions that  retard  or  endanger  convalescence.  We 
notice  thveu  stages  -—the  ingress ;  the  erupiion  , 
and  the  decline. 

The  ingress. — The.  ingress  of  measles  is  not 
always  with  marked  initial  fever.  Coryza  and 
spots  of  the  rash  may  be  observed  before  illness 
is  complained  of,  though  Some  elevation  of  tempe- 
ratui-e  can  be  traced  by  the  thermometer  for 
three  days  before  the  full  eruption.  This  febrile 
movement  has  been  preceded  in  some  cases,  where 
therniometric  observations  were  made  throughout 
the  period  of  incubation,  by  a  well-marked  de- 
pression of  short  duration.  Before  this,  fatigue, 
headache,  vertigo,  chorea,  and  other  irregular 
symptoms  may  occur.  Often  some  slight  dis- 
turbances of  health,  and  even  cough,  have  been 
observed  all  through  the  incubation-period  ; 
sometimes  an  itjtercurrent  disease  has  delayed 
the  regular  march  of  the  invasion  to  seven  or 
eight  days,  or  the  latent  stage  has  been  prolonged 
to  ten  or  twelve  days ;  more  frequently  this  is 
reduced  to  three  days,  and  even  these  days  may 
be  febrile  from  a  concurrent  influenza  or  herpetic 
catarrh.  The  eruptive  fever  always  occupies  four 
days.  As  this  approaches  the  crisis,  many  symp- 
toms are  aggravated.  Incessant  cough  occurs, 
often  in  children  with  croup  of  the  catarrhal 
kind;  bronchial  irritation  with  rales  and  rhon- 
chal  fremitus,  or  possibly  submucous  rhonchus, 
may  be  heard  at  the  pulmonary  bases  ;  the  re- 
spirations, hurried  and  shallow,  are  30  to  40  in 
the  minute;  the  pulse  is  quickened  to  130  or  140. 
Both  the  respiration  and  the  pulse,  especially  the 
former,  are  more  accelerated  in  young  children  ; 
and  with  them  convulsions  may  at  this  period 
retard  the  eruption  or  prove  fatal.  Death  before 
the  rash  is  thrown  out,  though  rare,  has  also  hap- 
pened in  adults.  The  urine  is  scanty,  yellow  or 
dark-coloured,  and  deposits  lithates  ;  in  extreme 
cases  it  has  been  suppressed.  Abdominal  pain  or 
diarrhoea  may  occur,  and  the  latter  may  become 
a  serious  symptom.  Thirst  is  great;  the  lips  are 
dry;  the  tongue  is  moist,  with  red  papillae  show- 
ing through  a  thick  white  fur ;  the  palate  and 
fauces  are  red,  from  many  punctiform  congeries 
of  vessels;  the  deep  injection  and  swelling  of  the 
pharynx  may  extend  to  the  Eustachian  orifices, 
and  cause  deafness ;  deglutition  is  painful,  and 
sometimes  difficult,  from  the  imperfect  closing  of 
the  turgid  epiglottis,  as  well  as  from  fulness  of 
the  tonsils.  With  these  throat-sjnnptoms  the 
gland  at  the  angle  of  the  jaw  is  somewhat  en- 
larged and  tender  ;  but  there  is  not  much  swell- 
ing or  oedema  of  the  overlying  integument. 
The  lymphatic  glands  of  the  nock  are  palpably 
enlarged  before  lliere  is  much  or  any  nish  on  the 
skin,  those  of  the  axilla  and  groin  afterwards. 
Epistaxis  is  not  rare.  The  eyelids  are  swollen, 
the  conjunctiva  beir^  inflamed  and  purulent; 
there  is  intolerance  of  light;  there  is  fear  of 
the  eye  being  permanently  injured.  The  noc- 
turnal delirium  and  most  of  the  other  symptoms 
abate  when  the  eruption  is  complete.  | 
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77te  rash. — The  rash  first  shows  itself  in  dis- 
tinct, red,  and  nearly  circular  spots,  much  scat- 
tered ;  fresh  spots  suon  show  in  the  clear  skin 
They  begin  as  red  points,  which  are  raised,  and 
feel  rough  or  '  shotty,'  especially  on  the  face,  and 
early  in  the  eruption  ;  they  then  form  cresceutic 
groups,  which  coalesce  into  patches  of  irregular 
outline  on  the  body.  The  face,  disfigured  by  the 
swelling,  is  first  covered;  then  the  neck  and  chest. 
The  rash  is  also  well-marked  in  the  scapular 
region,  extending  to  the  rest  of  the  trunk  and 
to  the  extremities  on  the  second  day,  becoming 
more  sparse  as  it  descends.  A  peculiar  and 
offensive  odour  from  the  sick  is  recognisable 
during  the  whole  eruptive  period.  The  rash  de- 
clines in  the  order  of  its  invasion.  Within  twenty- 
four  hours  the  swelling  of  the  face  subsides  ;  the 
red  spots,  no  longer  raised,  become  pale  under 
pressure,  and  leave  a  yellowish  discolouration,  or 
on  the  shoulders  marks  of  a  dusky  red.  Conside- 
rable irritation  attends  the  rash,  continuing  with 
it  to  the  third  day  or  longer.  At  this  time  fine 
desquamation  is  noticed  on  the  face;  small  scales 
of  cuticle  are  detached  from  the  top  of  the 
enlarged  papillae,  so  that  most  of  the  surface  is 
furfuraceous  ;  this  disappears  with  the  irritation 
by  the  second  week,  or  may  persist  a  week 
longer  ;  it  does  not  occur  when  the  eruption  has 
been  slight,  hardly  ever  on  the  fingers  and  feet, 
and  never  in  large  shreds.  A  copperj',  mottled 
discolouration  remains  on  the  more  vascular 
parts  of  the  skin,  or  where  the  rash  has  been 
most  marked,  for  eight  or  ten  days,  and  some- 
times continues  visible  three  weeks  from  the 
commencement  of  the  illness.  The  eruption  may 
begin  on  other  parts  of  the  body  than  the  face,  as 
at  the  seat  of  any  injury  to  the  skin.  The  disease 
may  run  its  course  safely  with  very  little,  possibly 
without  any  eruption.  An  imperfectly  developed 
dusky  or  livid  rash  is  met  with  in  severe  cases. 
With  serious  lung-complication  a  full  rash  may 
recede.  Petechial  specks  may  accompany  a  mode- 
rate eruption,  orhaemorrhagic  spots  complicate  the 
irregular  forms.  Some  of  the  earlier  spots  may 
not  onlj'  be  raised  and  acuminate,  but  minutely 
vesicular  at  their  apices.  In  the  dark  races  the 
eruption  is  yellowish,  raised  above,  but  somewhat 
lighter  in  colour  than  the  surrounding  integu- 
ment ;  in  the  mulatto  it  varies  from  a  yellowish 
to  a  dusky  brown ;  but  all  other  signs  of  the 
eruptive  period  are  well  marked. 

The  decline.  Complications  and  sequela. — 
The  pulmonary  lesions  of  the  febrile  stage, 
capillary  bronchitis  or  broncho-pneumonia,  may 
delay  defervescence,  or  rapidly  prove  fatnl.  With 
moderate  lung-mischief  the  fall  of  temperature 
following  the  rash  is  often  very  marked,  and, 
with  extreme  depression  further  congestion  of 
the  lung  will  occur.  The  liability  to  depression  of 
temperature  which  follows  mriny  acute  fevers,  is 
specially  marked  in  this  one,  and  requires  to  be 
guarded  against.  A  tendency  to  sudden  eleva- 
tions of  temperature  is  also  noticeable  for  ten  or 
twelve  days  after  the  eruptive  fever  subsides; 
rarely  this  has  been  accompanied  by  a  recrudes- 
cence and  reappearance  of  the  rash,  sometimes 
by  no  definite  changes,  possibly  by  some  that 
are  obscure,  of  the  nervous  centres.  The  common 
accidents  of  this  period  are — first,  a  return  of 
i  cough  in  children  ;  this  may  be  croupy,  beginning 


tne  very  day  of  the  first  decline  of  temperatvure. 
The  temperatiire  again  rises  suddenly,  perhaps  to 
103°,  with  greatly  excited  pulse  and  respiration. 
iiex.t  day  there  is  tracheal  rhonehus,  but  no  in- 
creased size  of  the  cervical  glands.  The  cough 
then  becomes  looser,  and  thin  shreds  of  false 
membrane  are  expelled.  This  form  of  membra- 
nous croup  is  as  common  from  three  to  six  days 
after  the  rash,  as  catarrhal  croup  is  the  day  before 
the  rash.  It  rarely  attacks  more  than  one  child 
in  a  fiimily ;  this  is  sometimes  the  same  child  who 
had  laryngeal  symptoms  in  the  catarrhal  period. 
In  some  epidemics  laryngitis  and  subsequent 
hoarseness  have  often  followed.  More  frequently 
a  return  of  cough  indicates  the  commencement  of 
bronchitis  or  of  broncho-pneumonia.  In  the  lat- 
ter a  sharp  elevation  of  the  temperature  of  no 
long  diiration  occurs.  Lobiir  pneumonia,  less  fre- 
quent, maintains  a  higher  range  of  temperature  ; 
it  may  be  mistaken  for  meningitis.  Pleurisy, 
except  in  connection  with  lobar  pneumonia,  is 
rare.  Otitis  may  cause  a  high  temperature  of 
short  duration.  Three  or  four  such  inter- 
ruptions may  happen  in  a  single  convalescence. 
Serious  complications,  not  attended  with  much 
temperature-disturbance,  are  found  in  diarrhoea, 
dysentery,  and  passive  hsemorrhages.  Enteritis, 
with  diarrhcea  and  dysentery,  is  as  fatal  and 
frequent  a  complication  of  t  his  disease  in  hot 
climates  as  are  pulmonary  aff  ections  with  us.  In 
convalescence,  after  a  critical  increase  ot  urine, 
the  kidneys  act  more  freely  ;  if  dtiring  pulmonary 
obstruction  the  chlorides  were  diminished,  they 
now  reappear,  the  excretion  of  urea  is  increased, 
and  uric  acid  may  be  eliminated  in  excess.  Al- 
buminuria, unless  determined  by  extreme  neglect 
and  exposure,  is  not  a  consequtsnce  of  measles. 

Impairment  of  health  results  as  often  from 
this  as  from  other  specific  fevers.  Nerve-waste 
may  lead  to  imbecility  and  dementia.  Acute 
tuberculosis  is  started,  or  tubercular  deposits 
begin  after  measles.    The  strumous  diathesis 
is  evoked,  and  may  set  up  a  troublesome  oph- 
thalmia, with  danger  to  the  cornea ;  or  a  fatal 
ulcerative  stomatitis.  Abrasions  of  the  nares  or 
lips  may  persist  or  extend,  eczema  or  ecthyma 
appear,  and  glandular  enlargements  increase  or 
become  chronic.    Even  in  the  robust  acute  pul- 
monary disease  is  readily  induced  by  exposure 
or  want  of  care  during  convalescence ;  a  liabi- 
lity to  this,  to  pustular  eruptions,  and  to  irre- 
gular febrile  disturbance,  may  persist  for  three 
weeks.    It  has  happened  that  some  nervous  dis- 
orders, such  as  chorea  or  mania,  have  been 
arrested  during  an  attack  of  measles,  even  with 
permanent  benefit.    Measles   not  infrequently 
co-exists  with  mumps  and  with  whooping-cough, 
more  rarely  with  varicella  and  vaccinia.  Either 
of  these,  taken  with  measles,  is  delayed  or  inter- 
rupted, resuming  its  course  when  the  eruption 
of  measles  is  over.  Whooping-cough,  established 
beforehand,  is  temporarily  interrupted  by  an 
attack  of  measles.    Scarlet  fever  may  complicate 
measles,  also  erysipelas ;  or  measles  may  be 
contracted  in  the  course  of  typhoid  fever.  Diph- 
theria is  not  so  frequent  a  complication  of  measles 
as  it  i8  of  scarlet  fever.    Alter  any  of  these 
diseases  the  liability  to  suffer  infection  from  the 
others  seems  to  be  increased.    The  exemption 
from  a  second  attack  of  measles  is  not  universal, 
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but  the  exceptions  to  the  rule  are  so  few  as  to  be 
rarely  observed.  In  two  instances  observed  by 
the  writer,  at  intervals  of  fifteen  and  twenty-five 
years  respectively  from  the  primary  attack,  the 
rash  was  preceded  by  the  usual  catarrhal  fever, 
and  was  but  slightly,  if  at  nil,  modified.  Out  of 
numberless  mistaken  cases,  no  other  has  come  un- 
der his  notice.  An  allied  form  of  rubeola  (sine  ca- 
tarrho),  essentially  distinct,  iscommonly  mistaken 
for  measles  ;  hence  the  belief  in  second  measles. 

Diagnosis. — The  first  spots  of  measles,  if 
scattered,  raised,  and  hard,  may  be  mistaken  for 
those  of  small-pox;  or  the  small-pox  eruption 
may  begin  with  some  measles-like  roseola.  The 
temperature  curve  for  the  two  diseases  is  similar. 
In  the  small-pox  curve  a  sudden  rise  begins  only 
two  days  before  the  eruption,  whilst  in  measles 
there  is  a  gradual  rise  for  three  or  four  days  ; 
this  in  small-pox  is  evideoced  by  a  history  of 
sudden  and  severe  iliness  only  on  the  day  but 
one  before  the  eruption,  whilst  in  measles  there  is 
no  such  symptom  on  that  day,  the  illness  dating 
from  a  day  or  two  earlier,  usually  with  distinc- 
tive catarrhal  symptoms. 

The  declining  rash  of  measles  leaves  a  mot- 
tling of  the  skin,  not  unlike  the  mulberry  eruption 
of  typhus ;  the  latter  seldom  appears  before  the 
fifth  day  of  the  disease,  the  fever  continuing  high 
for  several  days  after.  In  measles,  at  this  stage  of 
the  rash,  the  fever  has  already  begun  to  decline, 
the  temperature  falling  suddenly,  often  to  below 
the  normal.  The  rash  of  rubeola  sine  catarrho, 
Edtheln,  or  rubella,  closely  resembles  the  erup- 
tion of  measles  ;  the  spots,  brighter  in  colour  and 
even  more  discrete,  are  preceded  by  only  one  day 
of  headache  or  slight  sore-throat.  The  incuba- 
tion-period generally  is  longer  than  in  measles. 
In  scarlet  fever  the  ingress  is  sudden  ;  there  is 
the  characteristic  sore-throat ;  and  there  is  the 
early  appearance  on  many  parts  of  the  body  of 
the  finely  diffused,  comparatively  smooth,  bright 
scarlet  redness  of  the  rash.  The  incubation-period 
has  been  short.  In  erysipelas  the  redness  appears 
at  one  part  only,  and  extends  from  that,  whether 
it  be  the  face  or  other  parts  of  the  body.  Eoseola 
from  irritating  articles  of  food  has  very  little 
fever,  and  no  enlargement  of  the  cervical  glands, 
otherwise  it  might  look  like  measles.  Urticaria 
and  erythema,  with  differing  aspect,  cause  but 
slight  thermometric  disturbance. 

Pkognosis. — This  is  mostly  favourable  in 
measles  ;  the  tendency  of  the  febrile  action  is  to 
recovery.  Favourable  progress  may  be  endan- 
gered by— 1.  The  bad  health  of  the  sufferer.  2. 
Want  of  care.  3.  Insanitary  surroundings.  Under 
either  of  these  conditions  the  simplest  kind  of 
measles  in  a  healthy  subject  may  give  rise  to  the 
worst  forms  of  the  disease.  Morbilli  mitiores  and 
graviores  are  not  essentially  distinct.  High  fever 
with  the  eruption  is  not  in  itself  unfavourable  ; 
at  this  time  a  temperature  of  105°  in  children, 
and  104°  in  adult.s,  or  half  a  degree  beyond, 
is  safely  readied  ;  with  precautions  at  its  sud- 
den decline,  the  progress  afterwards  is  most 
satisfactory.  High  temperature  during  the  after- 
course  is  a  sigu  of  greater  import ;  it  guides  to 
various  complications,  and  subsides  ns  they  are 
relieved  ;  occurring  irregularly  it  is  a  cause  for 
anxiety;  if  steadily  maintained,  or  recurring 
regularly  at  short  intervals,  with  wasting  as  a 
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result,  there  is  little  hope  of  recovery,  and  none  if 
acute  tuberculosis  of  lung  or  of  brain  is  evidenced. 
The  latter  danger  makes  convulsions  of  worse 
augury  in  the  decline  than  during  the  ingress  of 
measles  in  young  children ;  convulsions,  taking 
the  place  of  delirium  in  older  persons,  cease  after 
the  eruption.  Eecession  of  the  rash  is  not  alarm- 
ing when  the  attack  is  slight,  or  the  temperature 
is  low  at  the  crisis;  when  there  is  pulmonary  or 
other  local  congestion,  and  at  the  same  time  sud- 
den depression,  it  becomes  an  additional  sign  of 
danger.  A  dark  rash,  interspersed  with  fine  red 
specks,  may  occur  early  in  cases  of  moderate 
severity ;  a  dusky  or  livid  colour  subsequently 
marks  cases  of  considerable  intensity ;  petechial 
or  hsemorrhagic  blotches  at  this  time  are  of 
grave  import,  as  indicative  of  scorbutus,  which 
state  ranks  next  to  impaired  nutrition  in  infants, 
as  the  most  unfavourable  concomitant  of  measles. 
Black  or  hsemorrhagic  measles,  without  scor- 
butus, is  more  rare  than  is  hsemorrhagic  or 
black  smaU-pox.  Some  dangerous  haemorrhages 
may  follow  measles  where  no  scorbutic  condition 
exists.  Among  insanitary  conditions,  though 
the  presence  of  sewer-gas  has  in  isolated  in- 
stances determined  a  fatal  result,  the  most  dis- 
astrous is  overcrowding.  The  great  mortality 
from  measles  is  due  to  lung-disease,  not  at  the 
height  of  the  fever,  but  in  the  second  week  ;  the 
frequency  and  severity  of  pulmonary  complica- 
tions being  less  a  direct  effect  of  low  temperature 
than  of  tainted  air  in  which  the  poor  are  pent 
up  for  the  sake  of  warmth.  During  the  ingress 
of  measles  exposure  to  cold  may  occasion  a 
highly  dangerous  suffocative  catarrh,  with  capil- 
lary bronchitis  ;  after  or  during  the  rash  a  chill 
is  as  likely  to  conduce  to  serious  diarrhoea  as  to 
pulmonary  congestion,  especially  in  hot  weather. 
Equally  depressing  in  their  effects,  these  are 
direct  results  of  the  disease  independently  of 
weather  or  season.  Measles  contracted  during 
acute  or  prolonged  illness  is  a  grave  addition  to 
the  danger.  In  the  puerperal  state  infinitely  less 
mischief  is  produced  by  this  disease  than  by  scar- 
let fever;  delivery  has  been  hastened  without 
mischance,  or  abortion  has  resulted,  not  without 
risk  of  fatal  results ;  there  are  times  when  young 
married  women  who  have  not  had  measles  should 
keep  from  risk  of  infection.  It  would  seem  that 
the  child  can  go  through  the  disease  in  utsro, 
with  after- immunity.  There  is  an  instance  on  re- 
cord of  a  mother  with  measles  giving  birth  to  a 
child  '  full  of  measles,'  both  doing  well ;  others 
of  infants  having  the  rash  three,  five,  and  eight 
days  after  birth,  when  the  mother  was  herself 
ill.  Infants  escape  measles  while  suckling,  in- 
somuch H3  th>^y  are  less  exposed  to  infection  • 
they  suffer  no  less  severely  than  others.  In 
adolescence  a  body-heat  of  107°  has  been  safely 
passed,  during  the  decline  of  measles,  with  no 
marked  complication.  In  cliildron  of  all  ages 
a  warning  is  given  of  some  danger  closely  fol- 
lowing  the  eruption,  when  the  normal  fall 
of  temperature  at  tho  crisis  is  delayed  or  pre- 
vented. In  advanced  convalescence  sudden  rise 
of  temperature,  with  delirium,  often  marks  an 
attack  of  pneumonia  ;  this,  if  of  limited  extent, 
may  be  hoped  to  end  favourably  in  a  week  by 
resolution,  without  much  cough,  but  with  steady 
high  temperature  till  near  the  end. 
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Tbeatment. — Rest,  pure  air,  equable  warmtli, 
diluents,  and  nourishment,  are  the  chief  requi- 
sites in  the  treatment  of  measles. 

All  risks  from  exposure  or  fatigue  should  be 
avoided  while  the  disease  may  be  only  latent. 
The  fijst  catarrhal  signs  demand  confinement  to 
the  room ;  the  initial  fever,  rest  in  bed.  The  usual 
meals,  moderate  in  quantity,  can  be  taken;  if 
not,  milk,  broth,  or  meat-jelly  will  be  required. 
Extra  liquids,  as  barley-water,  lemonade,  or  even 
cold  water,  and  small  pieces  of  ice,  are  pleasant 
and  necessary.  Simple  salines,  as  potash  in  the 
lemonade,  or  citrate  of  ammonia,  are  useful ; 
dilute  acetate  of  ammonia,  coloured  with  syrupus 
croci,  is  an  old  and  good  form ;  to  this  a  few 
drops  of  ipecacuanha  wine  may  be  added,  but 
neither  expectorants  nor  diaphoretics  have  any 
influence  on  the  cough  until  after  the  eruption. 
The  bowels  must  be  gently  regulated ;  a  furred 
tongue  is  not  a  reason  for  giving  purgative  me- 
dicine. No  diminution  of  the  expected  critical 
fever,  if  this  were  desirable,  will  be  brought 
about  by  the  action  of  emetics  and  aperients ; 
where  either  of  such  evacuations  have  troubled 
the  ingress,  the  eruption  is  delayed  with  no  after- 
benefit.  The  free  use  of  cold,  so  speedy  and 
potent  an  antipyretic  in  scarlet  and  other  fevers, 
is  not  required  in  the  early  stages  of  measles, 
and  would  be  injurious  until  after  the  eruption 
is  out.  In  the  fever  of  measles  a  certain  pro- 
gressive rise  of  temperature  is  necessary  to  its 
favourable  termination ;  where  this  is  inter- 
rupted, as  by  debility  or  chill,  sometimes  by 
convulsions  in  infants,  the  warm  bath  is  to  be 
used.  At  this  stage  of  the  disease  wine  is  rarely 
necessary  ;  it  may  be  required  after  epistaxis  or 
for  sudden  depression,  where  food  has  not  been 
taken.  The  room  should  be  kept  quiet,  and 
perhaps  dark,  so  that  sleep  may  be  favoured. 
Tepid  sponging  of  the  surface,  part  at  a  time, 
relieves  the  feeling  of  heat  and  tension  ;  irri- 
tation is  soothed  by  applying  cold  cream  to  the 
face,  and  carbolated  oil  to  the  body,  or  by  rub- 
bing with  suet  in  some  places.  The  bed-clothes 
should  not  be  too  heavy.  An  attendant  may  be 
required  during  the  night.  Grood  ventihition 
admits  fresh  air  without  draught  or  chiU  to  the 
patient.  A  spray  of  ozonised  water  or  aromatic 
vinegar  freshens  the  air  of  the  room.  In  this  way, 
with  previous  good  health,  the  danger  of  pulmo- 
nary complications  is  lessened.  When  several 
cases  have  to  be  treated  in  a  ward,  each  patient 
should  have  a  space  screened  off  from  draughts, 
and  kept  sweet.  Directly  the  rash  is  out,  the 
fever  falls,  the  tongue  cleans,  the  appetite  re- 
turns, and  tho  patient  seems  cheerful  and  well ; 
ordinary  food  can  again  be  taken,  sleep  returns, 
and  no  alcoholic  stimulant  is  required.  On  the 
other  hand,  with  dislike  of  food,  languor,  or  rest- 
lessness at  nights,  stimulants  should  be  given, 
before  the  dry  tongue,  small  and  rapid  pulse, 
receding  rash,  or  signs  of  pulmonary  congestion, 
render  free  and  frequent  stimulation  indispen- 
sable. There  is,  perhaps,  no  condition  where 
wine  produces  such  marked  and  immediate  bene- 
fit as  in  tho  depression  following  upon  the  crisis 
of  measles ;  it  seems  to  give  life,  certainly  it 
is  a  direct  means  of  saving  it,  enabling  such 
nourishment  to  be  taken  aa  will  soon  supply 
altogether  the  needed  support.    Sedatives  are 
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not  often  required ;  a  small  dose  of  Dover's 
powder  moderutes  any  tendency  to  diarrhoea ; 
this  is  always  to  be  guarded  against,  and  never 
provoked.  Where,  without  complication,  the  fe- 
brile crisis  is  delayed,  a  dose  of  quinine  with 
Dover's  powder  at  night  has  been  useful.  After 
the  crisis  cold  bathiug,  with  great  precaution, 
aids  sleep,  and  gives  tone  to  the  cutaneous,  bron- 
chial, and  pulmonary  circulations ;  cold  afiusions 
may  be  necessary  for  hyperpyrexia  at  a  later 
stage,when,  if  head-symptoms  threaten,  ice  should 
be  applied  to  the  head.  Croupy  symptoms  aud 
bronchial  catarrh  in  children  after  the  eruption, 
are  to  be  treated  on  general  principles,  as  de- 
scribed in  the  articles  having  reference  to  these 
diseases.  Diarrhoea  at  the  close  of  measles  may 
take  the  place  of  pneumonic  symptoms,  and  need 
not  be  suddenly  checked.  Rest  in  bed,  carefully 
regulated  diet,  and  stimulants,  with  opiate  epi- 
thems,  or  an  opiate  enema,  wiU  generally  relieve. 
The  mineral  acids,  with  or  without  a  bitter,  aid 
digestion,  and  can  either  be  given  very  dilute  as  a 
drink  at  any  time,  or  in  a  definite  dose  with  food. 
For  the  irregular  febrile  disturbance  noticed  in 
the  weakly,  they  are  useful  adjimcts  to  the  quinine 
or  cod-liver  oil  that  are  then  essential.  Some 
local  troubles  must  be  treated ;  earache  needs  a 
dose  of  croton-chloral,  or  a  warm  poultice  with 
a  little  opium  in  the  ear  gives  relief ;  otorrhoea 
requires  Jepid  syringing;  for  ophthalmia,  lead 
lotion,  and  the  topical  use  of  belladonna  or  atro- 
pia  if  there  be  photophobia,  are  necessary;  the 
swollen  eyelids  should  be  raised  to  see  that  no 
injury  to  the  eye  occurs  while  other  severe  symp- 
toms may  be  attracting  most  attention.  Ulcers  in 
the  mouth  or  elsewhere  may  have  to  be  touched 
with  nitrate  of  silver  or  boracic  acid,  where 
astringent  washes  are  ineffective.  After-treat- 
ment is  always  important  and  necessary.  For  the 
antemia  which  attends  convalescence  some  form 
of  iron  is  to  be  taken  with  meals  two  or  three 
times  a  day.  Cod-liver  oil  should  be  given  an 
hour  after  meals,  at  least  twice  a  day,  to  the 
strumous  or  delicate.  Often  the  mineral  acids 
with  a  bitter  are  of  service,  especially  when  the 
rash  has  been  livid  or  petechial.  The  clothing 
should  be  warm,  with  flannel  next  the  skin.  Cold 
Ijathing  rapidly  performed,  or  with  salt-water, 
is  to  be  recommended ;  and  when  the  weather 
ia  fine  the  patient  should  go  out  of  doors  once 
or  twice  a  day,  avoiding  chill  or  fatigue.  Chil- 
dren are  the  better  for  an  afternoon  sleep ;  adults 
should  avoid  full  work,  or  exposure  at  night,  for 
one  or  two  months  after  measles.  Convalescents 
should  have  a  change  of  room  in  the  second  week 
of  the  illness ;  means  should  then  be  taken  to 
purify  and  disinfect  the  sick  chamber,  as  by 
burning  sulphur  or  the  bisulphide  of  carbon  in  it 
before  the  cleaning  ;  this  does  not  interfere  with 
other  rooms  in  the  house  to  which  convalescents 
are  removed.  Change  of  air  or  place  is  not  so 
necessary  as  is  often  supposed.  Home  is  the  best 
place  for  cure,  not  only  until  all  danger  of  infec- 
tion is  passed,  but  that  the  dangers  of  conva- 
lescence and  the  possible  development  of  any 
constitutional  defect  may  be  watched,  and  receive 
the  earliest  and  best  attention. 

WiLLUM  Squire. 

MEASUEEMENT.— A  method  of  physical 
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examination,  in  which  tape-measures  and  other 
instruments  are  used  to  ascertain  accurately  the 
shape,  dimensions,  and  movements  of  different 
parts  of  the  body.    See  Physical  ExAsnNATiON. 

MEDIASTIITTJM,  Diseases  of.— Synon.: 

Fr.  Maladies  du  Mediastin ;  Ger.  Krankheiten 
des  Mediastinum.— The  principal  morbid  condi- 
tions which  occur  in  connection  with  that  region 
of  the  chest  which  is  known  as  the  mediastinum, 
are  (1)  aneurism  of  the  thoracic  aorta ;  (2)  in- 
flammation of  the  tissues  or  textures  within  the 
cavity  ;  and  (3)  new  growths  involving  the  same 
space.  Of  these  conditions,  aortic  aneurism  is 
by  far  the  most  common ;  but  it  possesses  so 
many  special  features  that  it  will  be  described 
separately  in  this  work  (see  Aorta,  Diseases  of; 
and  Thoracic  Anetjkism).  The  remaining  pa- 
thological conditions  involving  the  mediastinum 
wiU  be  discussed  in  the  following  pages. 

1.  Mediastinum,  Inflammation  of. — Sy- 
non. :  Mediastinitis ;  Fr.  Mediasiinite ;  Gei^ 
MediasHnitis. 

Definition. — This  term  has  been  employed  by 
writers  to  denote  inflammation  of  the  serous  sur- 
face of  the  duplicature  of  the  pleura  separating 
the  pleural  from  the  mediastinal  cavity,  and  also 
inflammation  originating  in  the  cellular  tissue 
or  other  textures  of  the  mediastinal  space.  In 
the  former  sense  mediastinitis  is  but  a  variety  of 
pleurisy,  which,  though  it  may  be  characterised  by 
special  symptoms,  must  be  very  difficult,  if  not 
impossible,  to  diagnose  during  life.  We  confine 
our  attention  here  to  inflammation  and  its  results 
in  the  mediastinal  cavity. 

jEtioloqy  and  Anatomical  Chabactbbs. — 
There  are  very  few  trustworthy  observations  on 
record  of  simple  acute  inflammation  of  the  me- 
diastinum, terminating  either  in  resolution  or  in 
efl[usion  of  plastic  lymph.    An  example  of  the 
latter  detailed  by  Wildemann  is  probably  unique. 
In  this  instance  the  anterior  mediastinum  was 
filled  with  layers  of  solid  exudation  ;  the  peri- 
cardium inflamed  ;  and  its  cavity  distended  by 
six  ounces  of  pus.    The  mediastinal  effusion 
appeared  to  have  been  occtisioned  by  long-con- 
tinued pressure  on  the  sternal  region.    On  the 
other  hand,  we  have  numerous  examples  re- 
corded, in  which  mediastinal  abscesses  have  re- 
sulted both  from  primary  or  idiopathic,  and  from 
secondary  or  symptomatic  inflammation.  Primary 
abscess,  though  rare,  is  occasionally  met  with, 
produced  either  by  local  injury  or  simply  cold. 
Gunther  (in  Oesterreioh.  Zeitschr.  f.  prak.  Heilk. 
1859,)  and  others  have  recorded  cases  of  medias- 
tinal abscess  originating  simply  in  cold.  It  may, 
however,  be  suspected  that  some  forgotten  phy- 
sical injury  had  in  some  of  these  cases  been 
received,  as  in  the  only  case  of  the  kind  that  has 
fallen  under  the  writer's  notice.    Dr.  Goodhart, 
in  the  Pathological  Trait sactions,  vol.  xxviii.,  re- 
cords a  case  of  acute  mediastinal  abscess,  result- 
ing apparently  from  injury  produced  by  the 
sticking  of  a  piece  of  meat  in  the  oesophagus 
But  by  far  the  most  frequent  cause  is  suppura- 
tion of  the  lymphatic  glands  in  scrofulous  sub- 
jects, as  in  a  remarkable  instance  recorded  by 
Dr.  Bristowe,  in  the  Pathological  Transactions, 
vol.  ix.  p.  46.   Secondary  or  symptomatic  ab- 
3  0 
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scesses,  in  the  form  of  purulent  depOts,  are  not 
infrequently  met  with  in  the  anterior  medias- 
eithor  in  connection  with  operations,  such 
as  the  result  of  general  py- 


or 


tinum, 

as  tracheotomy, 

semia.  .     .  ,, 

Stmptoms.— The  only  insUmce  of  primary  ab- 
scess of  the  anterior  mediastinum  that  has  fal  en 
under  the  writer's  observation  presented  the 
following  symptoms  :-A  middle-aged  lady,  pre- 
viously fn  good  health,  fell  on  going  up-sta,rs  and 
struck  the  sternum  against  the  stone  edge  of  the 
stairs    A  few  weeks  afterwards  she  complained 
of  uneasiness  about  the  chest,  and  of  pains  in 
the  left  shoulder  and  about  the  scapula  and  neck. 
They  were  not  severe,  and  had  more  the  charac- 
ter of  neuralgia  or  rheumatism  than  of  anything 
nnre  serious.  After  a  time  there  was  some  general 
derangement  of  the  health,  attended  by  dyspeptic 
symptoms,  a  certain  degree  of  febrile  disturb- 
ance, some  dyspnoea,  and  inability  to  lie  down 
except  in  certain  positions.  Two  months  after  the 
accident,  which  had  been  forgotten,  there  was  a 
distinct  prominence  over  the  upper  part  of  the 
sternum  of  an  oval  shape,  a.nd  rather  less  in  cir- 
cumference than  the  palm  of  the  hand,  not  red, 
but  tender  on  pressure,  and  to  which  was  referred 
a  sense  of  uneasiness  and  pressure.    The  aspect 
of  the  patient  was  indicative  of  some  anxiety,  but 
not  distress.     The  breathing  was  quiet;  the 
pulse  was  quickened  ;  but  there  was  little  or  no 
febrile  heat.    There  was  some  cough,  attended 
by  mucous  expectoration  sometimes  streaked 
with  blood.    She  complained  of  soreness  and 
irritation  of  the  larynx  and  fauces.    The  ac- 
tion and  situation  of  the  heart  were  normal. 
There  was  dulness  on  percussion  over  the  whole 
of  the  prominence  of  the  sternum,  and  no- 
where else  throughout  the  chest,  but  neither 
pulsation  nor  fluctuation  could  be  detected  in 
the  tumour.    There  was  no  physical  evidence  of 
pressure  either  on  the  trachea  or  bronchi,  al- 
though the  patient  admitted  a  feeling  of  weight 
or  pressure,  as  well  as  of  dull  uneasiness ;  but 
there  had  been  no  sense  of  throbbing.  There 
was  no  enlargement  of  the  jugulars  or  superficial 
veins,  nor  any  tumefaction  of  the  base  of  the 
neck.  Careful  physical  examination  of  the  whole 
chest  revealed  nothing  beyond  a  few  loose  mucous 
r&les.  Local  sedative  applications  and  the  use  of 
bromide  of  potassium  gave  some  relief  to  the  pain 
and  local  tenderness,  but  the  cough  and  laryngeal 
irritation  continued.     After  a  few  days  about  a 
teaspoonful  of  bright  fluid  blood  was  coughed  up, 
and  the  day  following  a  little  more,  without  ef- 
fort.   The  next  day  t-here  was  suddenly  brougliL 
up  from  two  to  three  ounces  of  purulent  matter, 
followed  by  a  sense  of  great  relief.    A  micro- 
scopical examination  of  this  matter  revealed 
nothing  more  than  pus  and  mucus  mixed  with  an 
unusuiilly  large  number  of  squamous  epithelial 
cells,  but  not  a  trace  of  ela.stic  tissue,  or  anyt  liing 
to  indicate  disorganising  changes  in  the  lung. 
The  punilent  expectoration  continued,  but  in 
steiidily  decreasing  amount,  for  about  five  weeks, 
the  sternal  swelling  subsiding /)«rt  ^rt.siM.  Ulti- 
mately the  sternal  region  was  of  normal  aspect, 
md  the  general  health  was  completely  restored, 
though  for  some  time  there  was  occasional  slight 
oppression  of  (he  breathing. 

The  above  example  has  been  recited  because 
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the  symptoms  coiTespond  very  closely  with 
those  which  have  generally  characterised  such 
cases.  In  some  instances,  however,  there  has 
been  more  distinct  evidence  of  phlegmon,  and  a 
greater  amount  of  febrile  disturbance  and  dis- 
tress. Unless  the  abscess  be  large,  or  associated 
with  glandular  or  other  organic  disease,  symp- 
toms of  compression,  either  of  the  bronchi  or 
large  vessels,  are  not  usually  observed.  But  in 
the  latter  Ciise  there  may  be  not  only  symp- 
toms of  venous  and  bronchial  obstruction,  but 
even  serious  laryngeal  symptoms  and  paroxj'sms 
of  severe  dyspnoea.  The  abscess  may  open  either 
into  the  trachea,  bronchi,  or  pleural  cavity,  if  no 
external  outlet  is  obtained.  Spontaneous  exter- 
nal opening  is  said  to  occur  most  frequently  on 
a  level  with  the  second  rib,  to  the  left  of  the 
sternum. 

Prognosis. — The  prognosis  of  mediastinal  in- 
flammation should,  in  view  of  its  possible  termi- 
nations, be  guarded. 

Treatment. — Unless  the  acute  symptoms  of 
phlegmonous  inflammation  should  be  well 
marked,  but  little  can  be  done  in  the  way  of 
treatment,  beyond  aUaying  pain,  and  the  use  of 
local  soothing  applications.  Strict  rest  should 
be  enjoined,  and  an  external  opening  should  be 
made  for  the  outlet  of  matter,  so  soon  as  dis- 
tinct indications  are  presented  of  its  presence. 
It  should  also  be  borne  in  mind  that  the  inflam- 
matory action  is  liable  to  spread,  and  to  involve 
either  the  lungs  or  the  pericardium. 


2.  Mediastinum,  Morbid  Growths  con- 
nected -with. — By  far  the  larger  proportion  of 
intrathoracic  growths  originate  in  the  medias- 
tinum, and  for  the  mo<;t  part  in  the  lymphatic 
glands.    Others,  which  may  commence  in  the 
lungs  or  pleura,  involve,  sooner  or  later,  the 
mediastinal  spaces.     In  treating,  therefore,  of 
mediastinal  tumours,   from  a  clinical  point  of 
view,  it  is  of  less  importance  to  determine  their 
precise  origin  than  to  ascertain   the  general 
character  of  the  growth,  its  modes  of  develop 
ment,  and  the  eflTects  likely  to  be  produced  oa 
the  surrounding  textures.    It  is  manifest,  how- 
ever, that  the  particular  site  of  the  growth 
must  exercise  an  important  influence,  both  on 
the  early  symptoms,  and  the  subsequent  features 
of  the  case.    It  is  necessary,  therefore,  to  re- 
member, when   forming  a  diagnosis   in  cases 
necessarily  very  obscure  in  their  early  stages, 
how  very  various  are  the  situations  and  rela- 
tions of  the  growths.    Thus  either  functional 
derangements  of  the  heart,  neuralgic  pains  cl 
the  muscles,  dj-sphagia,  spasmodic  aifections  oi 
the   larynx,    bronchial    irritation,   or  limited 
pleuritic  symptoms,  may  be  the  earliest  indi- 
cations. 

Varieties  and  Symptoms. —  Almost  every 
form  of  morbid  growth  lias  been  met  with  in  the 
mediastina  :  cancer  in  all  its  varieties  ;  sarcoma- 
tous, osteosarcomatous,  enchondi'omatous,  and 
fibrous  tumours;  lympliadenoma ;  and  lardaceous, 
steatomatous,  ami  tubercular  masses.  The  pro- 
gress and  duration  of  the  disease  will  differ  mate- 
rially, according  to  the  natural  history  of  these 
several  formations.  The  growth  of  some  is  much 
more  rapid  than  that  of  others.  By  some  t)ie 
adjacent  textures  are  much  more  readily  invaded 
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:han  by  others.   Constitutional  symptoms  and 
impairment  of  the  general  health  are  much  more 
pronoimced  in  some  than  in  others.  Apart,  there- 
fore, from  the  special  features  given  to  each  case 
by  the  particular  locality  of  the  disease,  there 
will  be  very  great  differences  in  its  general  aspect 
and  progress.    And  were  it  only  in  reference  to 
prognosis,  irrespective  of  treatment,  it  would  be 
very  desirable  to  determine  the  nature  as  well  as 
the  existence  of  the  growth.  This,  unfortunately, 
in  many  instances,  cannot  be  done  ;  but  in  others 
we  may  form  an  opinion  with  considerable  confi- 
dence. The  development  of  the  malignant  growths 
is  generally  much  more  rapid  than  that  of  the 
more  innocent,  and  the  duration  much  shorter. 
It  is  seldom  that  the  duration  of  an  intra- thoracic 
growth  of  a  malignant  character  extends  beyond 
a  year.    Those  having  the  character  of  lympha- 
danoma  or  lymphosarcoma  are  sometimes  of  much 
longer  duration.    These  in  a  large  proportion 
of  oases  commence  in  the  lymphatic  glands  of 
the  posterior  mediastinum,  or  in  the  anterior 
mediastinum,  from,  as  some  believe,  remains  of 
the  thymus  gland.    They  sometimes  attain  to 
an  enormous  size,  and  may  ultimately  involve 
all  the  structures  within  the  thorax,  including 
the  heart  and  pericardium.    In  other  instances, 
commencing  probably  in  the  connective  tissue, 
the  disease  spreads  along  the  roots  of  the  lungs 
and  sides  of  the  bronchi,  extensively  involving 
the  adjacent  tissues  and  the  lungs  themselves, 
without,  for  a  long  time,  giving  rise  to  any  con- 
siderable tumour.  In  other  cases  several  distinct 
tumours  are  developed  at  some  distance  apart. 
The  period  at  which  pletu'itic  effusion,  or  oedema 
of  the  external  parts  occurs,  also  varies  greatly. 
Thus,  too,  it  happens  that  alterations  in  the  ex- 
ternal form  of  the  chest  are  early  manifest  in 
some  cases,  and  not  till  later  in  others.    In  some 
instances  these  alterations  of  form  are  limited,  in 
others  they  implicate  the  wliole  of  one  side,  or 
even  the  whole  contour  of  the  thorax.    In  not 
a  few  instances,  whilst  the  growth  is  still  of 
limited  extent,  and  confined  to  the  posterior  me- 
diastinum, the  symptoms  so  closely  resemble  those 
of  aneurism  as  to  make  the  diagnosis  extremely 
difficult  and  uncertain.    The  more  prominent 
symptoms   are  indeed  in  some  instances,  and 
for  a  long  time,  mainly  cardiac.    In  the  most 
malignant  types  of  disease,  and  where,  as  in  far 
the  greater  number  of  insbmeea  is  the  case,  the 
lymphatic  glands  of  the  thorax  have  become 
implicated  by  extension  of  disease  from  other 
organs,  the  local  thoracic  symptoms  are  from  the 
first  associated  with  those  general  symptoms 
which  are  characteristic  of  malignant  disease, 
and  pass  under  the  term  of  cancerous  cachexia. 
Sarcomatous  tumours,  on  the  other  hand,  at- 
tain a  considerable  size  without  constitutional 
symptom.s  of  any  special  character.    As  a  rule 
it  may  be  said  that  all  intra-thoracic  growths 
tend  to  develop  inwards  rather  than  outwards; 
and  thus  often  overlap  the  lungs  and  heart, 
pass  along  the  groat  vossi'ls  and  nerves,  and 
press  on  those  parts  that  offer  least  resistance. 
It  is  only  in  very  rare  instances  that  the  chest- 
walls  become  eroded  by  the  outward  pressure  of 
the  tumour,  as  in  so  many  cases  of  aneurism. 
This  is  the  more  remarkable  bccausein  many  in- 
stances the  presence  of  the  growth  is  distinctly  iu- 
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dicated  by  external  tumour,  arising  from  outward 
pressure  of  portions  of  the  chest- walls.  This  ia 
of  course  especially  the  case  when  the  gi-owth 
is  in  immediate  proximity  to  the  walls  of  the 
chest.  In  the  case  of  large  tumours  the  external 
form  of  the  chest  may  be  rendered  unsymmetricaJ 
by  displacement  of  the  heart,  and  downward  pres- 
sure on  the  diaphragm  and  liver.  There  is,  how- 
ever, another  and  very  distinct  mode  by  which 
the  symmetry  of  the  chest  is  affected,  and  that  is 
by  collapse  of  the  lung  and  sinking  of  the  chest- 
wall,  in  consequence  of  the  pressure  exercised  on 
the  root  of  the  lung,  by  the  progressive  advance 
of  the  tumour.  The  effect  of  this  is  sometimes 
rendered  still  more  apparent  by  the  corresponding 
expansion  of  the  opposite  lung,  either  from  con- 
gestion or  induced  emphysema.  The  deformity 
of  the  chest  attains  its  maximum  in  many  cases 
by  the  outgi'owth  of  tumours  above  the  clavicle 
and  along  the  neck.  It  may  be  well,  however, 
at  the  risk  of  some  repetition,  to  classify,  under 
different  heads,  the  most  characteristic  of  the 
multifarious  phenomena  that  have  been  observed 
in  connection  with  the  different  varieties  of 
mediastinal  growths. 

Derangements  of  the  circulation. — Derange- 
ments of  the  circulation,  which  are  necessarily 
induced,  in  all  cases,  to  a  greater  or  less  degree, 
give  rise  to  phenomena  which  are  of  special  dia- 
gnostic importance  in  mediastinal  tumours.  The 
return  of  blood  through  the  vena  cava  superior 
and  its  affluents  is  early  impeded,  more  or  less,  in 
the  majority  of  cases,  and  sometimes  to  such  an 
extent  as  to  give  a  special  aspect  to  the  case.  It 
is  not,  however,  simply  by  pressure  on  the  venous 
trunks  that  the  indications  of  pulmonary  conges- 
tion, oedema,  and  cyanosis  are  induced.  In  many 
cases  the  veins  themselves,  although  seldom  the 
arteries,  are  involved  in  the  cancerous  disease ; 
and  when  this  is  not  the  case,  there  is  often  a 
special  tendency  to  thrombosis  and  obliteration 
both  of  the  large  veins  and  of  their  radicles. 
Cancerous  deposit  has,  in  some  cases,  been  traced 
into  the  jugular  and  subclavian  veins,  entirely 
occluding  them ;  in  other  cases  these  vessels 
have  been  enormously  distended.   Thus  we  have 
in  many  instances  great  tumefaction  of  the  face, 
neck,  and  upper  extremities,  from  oedema  and 
general  serous  infiltration.    In  like  manner  the 
circulation  through  certain  portions  of  the  lungs 
may  give  rise  either  to  haemorrhage  in  the  form 
of  haemoptysis,  or  to  sanguineous  eflfusion  into  the 
pleura,  or  to  large  apoplectic  clots,  that  is,  infarcts. 
In  this  latter  way  the  physical  signs  of  consolida- 
tion are  sometimes  suddenly  induced,  or  increased ; 
and  after  death  the  pleural  cavity  has  been  found 
occupied  by  large  protuberances  from  the  pleura, 
consisting  simply  of  blood-tumours,  due  to  extra- 
vasation into  the  pulmonary  tissues.  Although 
the  arteries  are  much  less  liable  to  become  im- 
plicated in  cancerous  disease  than  the  veins,  they 
are  subject,  like  all  the  other  contents  of  the 
thorax,  to  pressure.    The  force  of  the  current  of 
blood  through  them  may  thus  be  diminished,  and 
there  may  be  a  maikt-d  difl'orenco  in  the  radial 
and  Ciirotid  arteries  of  the  two  sides,  just  as  there 
is  in  aneurism  of  the  aorta.    It  is  nocclloss  to 
say  that  the  symptoms  arising  from  mechanical 
influences  acting  on  the  heart  must  be  very 
various.    This  organ  may  either  be  dragged  from 
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its  natural  situation,  or  surrounded,  more  or 
less  completely,  by  the  advancing  disease,  and  its 
situation  and  action  concealed  from  all  observa- 
tion ;  or  its  very  substance  may  become  involved 
in  the  spread  of  the  disease,  and  the  pericardium 
may  be  largely  distended  by  serous  and  bloody 
effusion.  Apart  from  those  disturbances  of  the 
heart's  action  arising  from  interrupted  circula- 
tion through  the  lungs,  its  innervation  may  be 
seriously  affected,  as  will  be  subsequently  noted. 
And  it  is  evident  that  the  sounds,  rhythm,  and 
impulse  will  be  affected  in  more  ways  than  one ; 
even  when  neither  the  valvular  apparatus  nor 
any  other  structure  is  the  actual  seat  of  disease. 
In  the  malignant  forms  of  disease  the  muscular 
power  of  the  heart  is  generally  impaired,  and 
there  is  a  consequent  tendency  to  palpitation  and 
faintness,  often  associated  with  nausea  and  vomit- 
ing. Such  symptoms  have  been  observed  in  rare 
cases,  where  the  heart  has  become  implicated  by 
disease  extending  from  the  mamma  through  the 
thoracic  walls. 

Febrile  symptoms. — Mediastinal  tumours  are 
not  as  a  rule  characterised  by  febrile  disturbance, 
at  any  period  of  their  course.  Several  examples 
of  tumours  having  the  character  of  lympha- 
denoma  have,  however,  exhibited  striking  excep- 
tions to  this  rule.  The  writer  has  recorded  a  re- 
markable instance,  and  others  have  been  recorded 
by  the  late  Dr.  Murchison  and  Dr.  Church,  in 
which  there  was  persistent  elevation  of  tempera- 
ture, and  rapidity  of  pulse  and  respiration,  but 
with  daily  alternations  of  rise  and  fall.  And  in 
these  instances  it  is  remarkable  that  the  pyrexia 
declined  with  the  advance  of  the  disease  to  its 
fatal  termination.  Intercurrent  inflammatory 
affections,  whether  of  the  pulmonary  tissue  or  of 
the  pleura,  may  in  any  case  occasion  correspond- 
ing symptoms  of  fever.  These,  however,  are 
seldom  very  pronounced. 

Dislurhances  of  innervation. — Disturbances  of 
innervation  occur  at  all  stages,  and  in  connection 
with  every  variety  of  growth.    They  vary,  how- 
ever, greatly  in  their  character  and  severity. 
Although  paiu  may  be  said  to  be  present  in  most 
instances,  it  is  often,  all  tlirough  the  case,  by  no 
means  a  prominent  symptom.  The  patient's  dis- 
tress, often  very  great,  is  more  frequently  due  to 
dyspnoea  and  interrupted  circulation,  than  to 
direct  implication  of  the  nerves.  Nevertheless 
neuralgic  pains  are  among  the  most  frequent 
of  the  early  subjective  symptoms,  and  are  some- 
times severe  in  the  later  stages.  When  from  the 
situation  of  the  growth  the  recurrent  laryngeal 
nerve  is  early  implicated,  we  sometimes  get 
paralysis  of  the  vocal  cords  and  aphonia,  at  other 
times  spasmodic  paroxysms  of  dyspnoea,  and  ur- 
gent laryngeal  symptoms.  In  rare  cjises  cancerous 
di  sease  of  the  posterior  mediastinum  has  invaded 
the  spine,  and  given  rise  to  paralysis  of  the  limbs 
and  trunk.    The  cough,  which  is  generally  due 
to  more  or  less  bronchial  irritation  and  secretion 
sometimes  arises  from  purely  nervous  reflex  ir- 
ritation, and  may  occur  in  paroxysms  like  those 
of  whooping  cough.    The  innervation  of  the 
heart  may  be  so  disturbed  as  to  occasion  symp- 
toms of  angina,  as  well  as  various  irregularities  of 
action  and  tendency  to  fainting.    The  immediate 
cause  of  death  is  not  infrequently  to  be  attributed 
to  sudden  int'irruption  of  the  heart's  action. 
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Respiratory  phenomena. — The  respiratory  phe 
nomena,  although  presenting  the  utmost  diver- 
sities, have  nevertheless  certain  special  charar 
teristics.  When  the  patient  is  at  rest,  there  it-; 
often  nothing  to  denote  any  impediment  to  ihi- 
respiratory  function — no  quickened  movement,  no 
alteration  of  aspect,  no  expression  of  anxiety , 
but  on  the  least  exertion,  dyspnoea  is  at  once 
manifested.  Mere  change  of  position  may  induce 
a  paroxysm  of  dyspnoea.  With  advancing  dis- 
ease implicating  at  length  the  contents  of  the 
thorax  to  a  great  extent,  there  may  be  no  corre- 
sponding increase  of  dyspnoea,  especially  if  the 
progress  be  slow.  In  other  cases,  with  physical 
signs  of  a  very  questionable  and  limited  charac- 
ter, there  may  be  great  distress  in  breathing. 
Absence  of  apparent  dyspnoea  is  sometimes  the 
more  remarkable  from  the  manifestly  diminished 
movement  of  the  chest-walls,  or  even  com- 
plete immobility  perhaps  of  one  side.  Nor  in 
many  cases  does  the  dyspnoea  correspond  with  the 
evidence  of  pressure,  and  the  absence  of  respira- 
tory sounds  on  auscultation.  The  want  of  cor- 
respondence between  the  physical  signs  and  the 
functional  symptoms  is  indeed  often  most  striking. 
In  one  case  there  will  be  persistent  difficulty  of 
breathing,  amounting  to  orthopnoea  of  the  most 
urgent  character,  in  another  merely  a  little  quick- 
ened respiration — lividity  and  turgescence  of 
features  in  one  case,  in  another  an  anaemic  aspect. 

Physical  signs. — So  long  as  a  mediastinal  tu- 
mour remains  of  but  small  size,  it  will,  of  course, 
not  be  recognisable  by  external  physical  signs, 
except  such  as  are  due  to  mechanical  derange- 
ments of  the  circulation,  generally  denoted  by 
enlargement  of  the  external  superficial  veins. 
Comparatively  small  tumours  will,  however, 
sometimes  manifest  themselves  by  circumscribed 
alterations  in  the  external  aspect  of  the  chest 
This  of  course  will  depend  much  on  the  site  of 
the  tumour.  Tumours  of  the  anterior  medias- 
tinum may  very  early  manifest  themselves,  by 
throwing  forward  the  sternum  and  the  sternal 
attachments  of  one  or  more  of  the  ribs,  and  ulti- 
mately rendering  the  two  sides  of  the  chest 
asymmetrical.  It  is  in  these  cases,  when,  with 
the  growth  of  the  tumour,  the  heart  and  aorta 
become  overlapped  and  pressed  on,  that  we  have 
evidence  of  pulsation  and  vibration,  simulating 
closely  the  signs  of  aneurism,  and  sometimes 
attended  by  a  cardiac  bruit.  In  other  cases  the 
growth,  extending  upwards,  shows  itself  by  tu- 
mefaction and  swelling  above  the  sternum  and 
clavicles,  being  then  often  attended  by  signs  of 
pressure  on  the  trachea  or  bronchi,  ^^^^en  the 
posterior  mediastinum  is  the  chief  seat  of  dis- 
ease, this  may  atbiin  to  very  considerable  deve- 
lopment before  any  very  decided  altenttion  is 
seen  in  the  form  of  the  chest,  unless  one  or  other 
pleura  have  become  distended  by  fluid  effusion. 
The  diagnosis  of  these  latter  cases  often  presents 
the  utmost  diificulty,  the  physical  signs  being 
simply  those  of  pleuritic  effusion,  and  the  symp- 
toms such  only  as  may  be  fairly  referred  to  the 
mechanical  effects  of  fluid  pressure.  When  the 
tutnour  is  of  any  considerable  size,  the  motions 
of  those  parts  of  the  chest-walls  which  are  in 
immediate  proximity  to  the  growth  are  almost 
always  impeded,  and  there  is  evidence  of  dimin- 
ished expansion.    This  is  also  the  case  when  the 
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.pleura  is  occupied  by  Becondaxy  growths,  when 
•there  may  be  obliteration  of  the  intercostal 
spaces,  as  in  pleurisy.    But  as  collapse  of  the 
lung  sometimes  takes  place  with  little  or  no 
pleuritic  effusion,  there  may  be  falling  in  of  one 
side  of  the  chest,  appreciable  by  the  eye,  as  well 
ns  by  measurement.    As,  however,  the  tumour 
usually  extends  more  to  one  side  than  the  other, 
the  measurements  of  the  two  sides  will  generally 
differ,  from  this  cause  alone.  By  percussion  and 
palpation  the  ordinary  signs  of  solidification  will 
of  course  be  detected,  whenever  the  tumour  ap- 
proaches the  chest-walls  and  attains  to  any  size, 
or  whenever  any  considerable  portion  of  the  lung 
has  been  rendered  solid,  either  by  invasion  of  the 
growth,  by  pneumonic  consolidation,  or  by  hse- 
raoptic  engorgement.    Signs  of  displacement  are 
often  manifest  comparatively  early,  and  later  on 
may  be  of  the  most  unmistakable  character.  The 
heart  may  be  dragged  away  from  its  natural 
■situation  in  various  directions ;  the  diaphragm 
thrust  down ;  the  lower  ribs  thrown  out ;  and  the 
<leformity  of  the  anterior  part  of  the  chest,  and 
the  physical  signs  on  auscultation  and  percussion, 
may  be  greatly  modified,  by  distension  of  the 
pericardium  from  effusion.     It  will  at  once, 
therefore,  be  seen  that  the  cardiac  signs  will  be 
of  very  variable  and  diverse  character — so  much 
so  that  any  detailed  description  woidd  be  of 
little  practical  use.    It  should  also  always  be 
remembered,   that  the  lung  undergoes  _  very 
various  and  opposite  changes  as  the  result  simply 
of  pressure  on  the  bronchi,  and  interruption  to 
the  entrance  and  egress  of  air  from  the  air-cells. 
Thus  in  the  early  stages  there  may  be  more  or 
less  of  emphysema,  and  corresponding  physical 
signs  on  the  affected  side;  and  in  more  advanced 
cases  a  certain  amount  of  emphysema  of  the 
opposite  side.    As  the  bronchi  become  occluded, 
we  have  at  first  the  stethoscopic signs  of  accumu- 
lation of  secretion,  soon  to  be  followed  by  signs 
of  consolidation  and  absence  of  respiration,  when 
the  lung  is  undergoing  those  destructive  changes 
by  which  it  becomes  converted  into  a  solid  mass 
broken  up  by  irregular  abscesses  or  pockets  of  pus. 
produced  in  part  by  actual  pulmonary  disinte- 
gration, and  partly  by  dilatation  of  the  bronchi. 
In  the  latter  condition  there  may  be  enlargement 
of  the  lung  and  distension  of  the  side,  rather  than 
collapse.    Hyper-resonance   from  emphysema, 
followed  by  signs  of  consolidation  and  absence 
of  all  respiratory  phenomena,  associated  with  or 
preceded  by  other  indications  of  pressure,  would 
be  tolerably  decisive  of  the  existence  of  a  me- 
diastinal  tumour,  but  whether  aneurismal  or 
some  form  of  malignant  disease  might  still  be  a 
question. 

Diagnosis. — From  the  preceding  remarks  it 
will  be  evident  that  there  are  no  symptoms  or 
physical  signs,  nor  any  precise  order  of  pheno- 
mena, that  can  be  said  to  be  peculiar  to,  or 
diagnostic  of,  an  intra-thoracic  growth.  No  two 
cases  will  be  found  to  be  precisely  alike.  Never- 
theless, the  want  of  correspondence  with  the 
ordinary  forms  of  thoracic  disease ;  the  ver}' 
general  presence  of  signs  of  pressure  and  me- 
chanical derangement;  and  the  varying  aspects 
of  these  signs  are,  in  the  majority  of  cases,  when 
sonsidered  in  conjunction  with  the  history  of  the 
case,  sufi&oient  to  lead,  if  not  to  a  positive,  at 


least  to  a  probable  diagnosis.  In  the  early 
stages  of  a  mediastinal  tumour,  when  the  growth 
is  still  small,  it  will  be  easily  seen,  if  we  reflect 
on  the  anatomical  relations  of  the  mediastinum, 
that  an  accurate  diagnosis  must  often  be  impos- 
sible. And  even  when  formidable  symptoms  arise 
from  the  peculiar  relations  of  a  small  growth,  it 
must  often  be  extremely  difficult  to  avoid  error. 
Both  retro-  and  antero-sternal  nodes  will  some- 
times closely  resemble  both  aneurism  on  the  one 
side,  and  mediastinal  tumours  on  the  other.  For 
further  remarks  on  the  physical  diagnosis,  the 
reader  is  referred  to  the  articles  Lungs,  Malig- 
nant Disease  of ;  Mediastinum,  Inflammation 
of;  and  Thoracic  Anetjrism. 

Thbatmbnt. — There  is  but  little  that  can  be 
said  as  to  the  treatment  of  mediastinal  tumours, 
except  as  regards  the  palliation  of  urgent  symp- 
toms, or  the  relief  of  some  of  the  chief  secondary 
effects  of  the  original  diseases.  All  forms  of 
intra-thoracic  growths  of  a  malignant  character 
are  steadily  progressive  to  their  fatal  termina- 
tion. Some  of  the  less  malignant  in  character — 
for  example,  lymphadenomatous  tumours — may 
last  a  long  time,  and  appear  for  a  while  to  be 
stationary,  and  unattended  by  any  serious  im- 
pairment of  the  general  health.  Even  these,  how- 
ever, are  exceptional  cases.  Bodily  rest,  freedom 
from  causes  of  moral  disturbance,  maintenance  of 
the  general  nutrition,  change  of  air,  and  every 
available  hygienic  means,  are  essential  in  all 
cases.  Chalybeates  and  other  tonics  may  be  of 
more  or  less  service.  Special  symptoms  often 
admit  of  considerable  relief ;  for  instance,  local 
pains  by  external  soothing  applications,  or 
counter-irritants,  such  as  sinapisms  and  small 
blisters.  The  latter  are  often  of  signal  benefit. 
Pain,  sleeplessness,  and  harassing  unrelieving 
cough  may  all  be  alleviated  by  opium  and  other 
narcotics,  such  as  chloral  or  bromide  of  potas- 
sium, and  sometimes  by  minute  doses  of  anti- 
mony. For  the  distressing  paroxysmal  attacks 
of  dyspnoea  and  laryngeal  spasm,  opium  and  its 
preparations  require  to  be  given  with  caution; 
but  chlorodyne,  Hoffman's  ether,  and  the  in- 
halation of  chloroform  are  often  useful.  The 
distress  arising  from  dyspnoea  and  inability  to 
lie  down  will  often  tax  the  resources  of  the 
physician  to  the  utmost,  depending  as  they  do 
on  a  variety  of  complex  causes.  When  they  ap- 
pear to  be  mainly  referrible  to  accumulation  of 
fluid  in  the  pleura,  paracentesis  must  be  resorted 
to  and  will  often  be  followed  by  great  temporary 
relief  At  one  time  the  writer  was  averse  to 
this  procedure,  but  further  experience  has  led 
him  to  believe  that  it  is  productive  of  little  if  any 
mischief,  and  that  life  may  sometimes  be  much 
prolonged  by  even  repeated  evacuation  of  the 
pleural  effiision.  In  proportion  as  symptoms  of 
pleurisy,  bronchitis,  or  pneumonia  predominate, 
they  must  be  met  by  the  ordinary  therapeutic 
resources.  It  remains  to  be  seen  whether  our 
further  knowledge  of  the  natural  history  of  lym^ 
phadenoma  may  advance  our  therapeutic  re- 
sources. Certainly  the  slower  progress  of  such 
cases  affords  more  time  for  the  trial  of  iodine, 
chalybeates,  or  other  constitutional  remedies.  Ifc 
should  over  be  borne  in  mind  that  severe  attacks 
of  dyspnoea,  witli  stridulous  breathing  and  othoi 
indications  of  intra- thoracic  pressure,  mny  all 
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be  due  to  nerre-irritation  alone,  iind  often  be 
greatly  alleviated  by  small  doses  of  morphia 
combined  with  antispasmodics. 

J.  ElSDON  Bknnett. 

MEDIATE  {mediiis,  a  means). — A  term  ap- 
plied to  auscultation  and  percussion,  when  some 
medium  is  interposed  between  the  surface  of 
the  body  of  the  patient  and  the  ear  or  finger 
of  the  physician,  such  as  the  stethoscope  in  the 
one  case,  or  a  pleximeter  in  the  other.  See 
Physical  Examination. 

MCEDITEKBANEAN,  The.— Moderately 
dry  and  warm,  and  very  sunny  winter  climate. 
See  Ai-GiERs;  Canioss;  Hyeres;  Nice;  Men- 
tone  ;  Maiaqa  ;  San  Remo,  &c.  ;  and  Climate, 
Treatment  of  Disease  by. 

MEDULLA  OBLONGATA,  Lesions  of. 
Stnon.  :  Fr.  Maladies  de  la  Moelle  allungee; 
Grer.  KrankhcUen  des  verl'dngerten  Marks. 

Inthoduction. — The  pathology  of  the  medulla 
oblongata  is  more  than  usually  complex.  Not 
merely  is  it  liable  to  injuries,  and  diseases  such 
as  haemorrhages,  softenings — necrobiotie  and  in- 
flammatory, tumours,  &c.,  having  their  primary 
seat  here,  as  in  other  nerve-centres;  but  also, 
and  more  frequently,  the  medulla  is  implicated 
in  diseases  of  the  pons  and  cerebellum,  and 
affected  indirectly  by  intracranial  diseases  in 
general.  Being  the  connecting  link  between  the 
brain  and  spinal  cord,  it  is  subject  to  ascending 
or  descending  degenerative  processes,  secondary 
to  lesions  in  the  cerebral  or  spinal  sensory  and 
motor  tracts.  Further,  it  is  the  seat  of  a  special 
form  of  degeneration,  characterised  by  a  very 
definite  group  of  symptoms,  differentiated  under 
the  term  bulbar  or  labio-glosso-laryngeal  para- 
lysis. 

With  the  indirect  affections  of  the  medulla 
oblongata,  in  connection  with  the  various  forms 
of  intracranial  disease,  degenerations  of  the 
sensory  or  motor  tracts  secondary  to  cerebral 
or  spinal  disease,  or  the  pathology  and  symptom- 
atology of  bulbar  paralysis,  this  article  does 
not  profess  to  deal,  as  these  subjects  will  be 
found  fully  discussed  under  other  headings. 
Attention  will  be  directed  mainly  to  the  data 
which  serve  to  establi.sh,  so  far  as  this  is 
possible,  the  regional  diagnosis  of  medullary 
lesions. 

Summary  of  Pathological  Conditions. — 
Traumatic  lesions. — Injuries  of  the  medulla  ob- 
longata are  not  uncommon  in  consequence  of 
fracture  or  dislocation  of  the  atlas  and  axis,  as  in 
falls,  hanging,  twisting  of  the  neck,  or  as  the  re- 
sult of  diseased  vertebrae.  In  such  cases  death 
is  instantaneous,  owing  to  the  sudden  cessation 
of  the  circulation  and  respiration,  from  lesion  of 
the  centres  of  these  vital  functions,  which  are 
situated  in  the  medulla  (Flourens'  na:iid  vital). 

To  commotion  or  contusion,  with  punctiform 
extravasations  in  the  medullary  centres  (Duret, 
8ur  les  Traumalismes  Ctrchraux,  1878),  is  also 
to  be  attributed  sudden  death  from  blows  on 
the  head.  Not  unfrequently  lesions  of  the 
fourth  ventricle,  the  result  of  cranial  injuries, 
not  proving  fatal,  give  rise  to  diabetes  m'ellitus 
or  insipidus,  along  with  other  symptoms  indica- 
tive of  chronic  lesion  of  the  pons  or  medulla. 
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Effusions  of  blood  into  the  fourth  ventricle, 
whether  arising  from  the  medulla  itself,  the  pons, 
or  the  cerebellum,  or  g-aining  access  from  the  la 
teral  ventricles  by  the  aqueduct  of  Sylvius,  are, 
as  a  rule,  suddenly  fatal  from  paralysis  of  the 
circulation  and  respiration.  Death  may  occur 
with  or  without  convulsions. 

Turrurwrs. — Tumours  implicating  the  medulla 
oblongata  may  have  their  seat  primarily  in  thi- 
medulla ;  but  more  commonly  the  tumours  arc 
situated  at  the  base  of  the  skull,  in  the  cerebellum 
or  pons,  and  invade  the  medulla  in  their  growth. 
Apart  from  the  general  symptoms  of  cerebral 
tumour — headache,  sickness,  optic  neuritis,  &c.. 
the  special  indications  of  implication  of  the  me- 
dulla oblongata  are  one  or  more  of  the  symptoms 
mentioned  below.  Here  also,  however,  some 
remarkable  cases  have  been  put  on  record,  in 
which,  notwithstanding  the  existence  of  tumour.'i 
actually  in  the  substance  of  the  medulla  itself, 
the  symptoms  during  life  have  presented  nothing 
striking  or  characteristic.  (See  a  case  by  Dr. 
Wiiks,  Diseases  of  the  Nervous  System,  1878.) 

Hemorrhage. — Haemorrhage  into  the  subst^ince 
of  the  medulla  oblongata,  and  limited  to  this,  is 
comparatively  rare.  More  commonly  the  pons 
and  meduUa  are  affected  together.  Hsemorrhagesr 
h  ere  of  any  extent  are  very  rapidly  fatal.  In  some 
cases  death  is  instantaneous.  In  others  a  few  hours 
may  elapse,  death  occurring  in  profound  coma 
with  stertorous  respiration,  and  occasionally  con- 
vulsions. Whether  the  haemorrhage  is  primarily 
in  the  medulla  or  in  the  pons  cannot  be  diagnosed 
with  certainty.  The  other  causes  of  sudden 
death,  such  as  affections  of  the  heart,  must  be 
excluded  before  haemorrhage  into  the  medull;i 
can  be  diagnosed,  and  this  is  in  many  circum- 
stances obviously  impossible. 

Hasmorrhage  into  the  medulla  oblongata  is 
usually  fatal,  and  rarely  gives  rise  to  chronic 
stationary  lesions.  These  are  usually  the  result 
of  thrombosis  or  embolism,  or,  more  rarely,  acute 
myelitis. 

Thrombosis. —  Thrombosis  of  the  vertebral 
arteries  is  the  most  common  origin  of  softening 
limited  to  the  medulla  oblongata.  The  onset  is 
frequently  sudden,  as  in  haemorrhage,  but  the 
course  is  more  slow.  The  more  chronic  nature  of 
the  affection  is  an  important  diagnostic  feature 
of  softening.  The  symptoms  of  softening  of  the 
medulla  thus  arising  are  in  many  respects  like 
those  of  progressive  bulbar  paralysis,  but  there 
arc  also  important  differences.  They  are  some- 
times generalised  under  the  head  of  '  acute  '  or 
'  apoplectiform '  bulbar  paralysis,  in  contra- 
distinction to  the  classic  form  of  this  affection 
described  by  Duchenne.  See  Labio-Glosso- 
Laryngeal  Paralysis. 

Localising  Phenomena. — The  symptoms  met 
with  in  the  affection  just  named  are  the  most 
reliable  clinical  data  on  which  to  foiuid  a 
regional  diagnosis  of  lesions  of  the  medulla 
oblongata.  The  characteristic  symptoms  are  a 
conjoint  affection  of  the  extremities  and  one  or 
more  of  the  bulbar  cranial  nerves,  with  im- 
pairment of  speech  and  deglutition,  and  cai-dio- 
respiratory  disturbances.  Sometimes  all  four 
extremities  are  paretic  or  paralysed ;  some- 
times the  lower  extremities  alone;  and  occa- 
sionally the  paralysis  is  of  the  hemiplegic  order. 
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If  the  paralysis  affects  only  tbe  extremities, 
without  implication  of  the  bulbar  nerves,  as 
sometimes  occurs,  a  diagnosis  of  tbe  medullary 
seat  of  the  lesion  cannot  be  made  with  certainty. 
Anaesthesia  has  not  been  recorded,  but  occar- 
sionally  parsesthesise  have  been  observed.  Ataxic 
affections  of  the  extremities  have  also  been  met 
with  by  Leyden  and  PrAvost. 

Of  the  cranial  nerves  the  hypoglossal  is  most 
commonly  involved.  The  symptoms  are  im- 
paired mobility  of  the  tongue,  with  more  or  less 
pronounced  dysarthria.  This  is  not  absolutely 
characteristic  of  bulbar  disease,  however,  as  a 
similar  affection  of  the  hypoglossal  may  occur 
in  disease  of  the  pons.  The  tongue  and  speech 
are  rarely,  if  ever,  so  affected  as  ia  the  classic 
or  progressive  bulbar  paralysis,  nor  has  the 
atrophy  of  the  muscles  of  the  tongue,  with 
altered  electrical  reactions,  been  noted. 

Of  more  importance  as  a  diagnostic  mark  is 
dysphagia,  or  paralysis  of  deglutition.  This,  in 
the  absence  of  general  cerebral  symptoms,  points 
to  affection  of  the  medulla.  Paralysis  of  the 
soft  palate,  on  one  or  both  sides,  is  also  a  fre- 
quent, if  not  constant,  symptom.  Occasionally 
also  aphonia  occurs,  and,  taken  with  the  other 
symptoms,  points  conclusively  to  affection  of  the 
medulla  oblongata. 

Irregularity  of  the  heart ;  acceleration  or  re- 
tardation of  the  pulse ;  and  sighing  and  laboured 
respiration,  often  amounting  to  orthopnoea,  in 
the  absence  of  general  cerebral  symptoms,  are 
also  important  indications  of  disease  of  the  me- 
dulla oblongata.  Among  other  symptoms  have 
been  noted  coughing,  and  vomiting,  explicable 
hy  affection  of  the  respiratory  centres.  Trismus 
has  been  mentioned  by  Joffroy  as  a  charac- 
teristic symptom  of  acute  bulbar  paralysis,  but 
Nothnagel,  on  good  grounds,  disputes  the  accu- 
racy of  this  statement. 

Albuminuria  and  glycosuria  have  also  been 
observed  in  connection  with  bulbar  lesiuns,  the 
latter  more  particularly  after  injuries  affecting 
the  floor  of  the  fourth  ventricle ;  but  the 
occurrence  of  these  symptoms  in  connection 
with  acute  bulbar  paralysis  requires  further 
investigation,  as  they  cannot  as  yet  be  regarded 
as  constant. 

An  affection  simulating  disease  of  the  medulla 
oblongata  restilts  from  bilateral  lesion  of  the  an- 
t«rior  third  of  the  internal  capsule  (Lepine),  or  of 
the  cortex  in  the  region  of  the  lower  extremity 
of  the  ascending  frontal  and  posterior  extremity 
of  the  third  frontal  convolution  (Barlow).  Such 
a  bilateral  lesion  causes  paralysis  of  articulation, 
and  also  true  aphasia  if  the  lesion  is  cortical, 
along  with  a  greater  or  less  degree  of  double 
hemiplegia.  The  diagnosis  must  depend  on  the 
truly  volitional  character  of  the  paralysis  in  such 
cases,  the  reflex  mechanism  of  deglutition  being 
unimpaired.  There  will  also  be  absence  of  af- 
fection of  sensibility  and  of  trophic  degeneration 
of  the  muscles,  and  absence  also  of  disturbances 
of  the  cardiac  and  respiratory  rhythm.  Defective 
comprehension  of  speech,  and  obvious  aphasia — 
the  movements  of  articulation  not  being  abso- 
lutely paralysed,  and  also  agraphia — the  hand 
not  being  completely  powerless — will  differen- 
tiate cerebral  from  bulbar  paralysis. 

D.  Febkibb. 
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MEDULLA  OP  BONES,  Diseases  of.~ 

Synon.  :  Fr.  Maladies  dc  la  Moelle  dcs  Os ; 
Ger.  Krankhoiten  des  Knochenmarks. — The  mor- 
bid conditions  of  the  medulla  of  bones  are  most 
conveniently  described  under  the  head  of  the 
several  diseases  of  which  they  almost  invariably 
form  but  a  part.  Thus,  injuries,  acute  and 
chrooic  inflammation  or  osteomyelitis,  and  the 
majority  of  new  growths  involving  the  marrow, 
affect  the  bone  as  a  whole,  and  are  accordingly 
discussed  in  the  article  upon  these  subjects  {see 
Bonk,  Diseases  of).  Myeloid  tumour,  which  is 
peculiarly  connected  with  the  medulla,  is  also 
described  and  figured  in  the  article  on  Tumoubs. 

The  medulla  of  bones  is  also  the  seat 
of  important  pathological  changes  in  several 
chronic  constitutional  diseases.  For  instance,  it 
is  affected  in  some  cases  of  leucocythsemia,  and 
of  lymphadenoma  ;  in  raoUities  ossium  ;  and  in 
rickets.  The  reader  is  referred  to  the  descrip- 
tion of  the  anatomical  characters  of  these  con- 
ditions in  the  articles  bearing  their  several 
names. 

MEDULLA  SPINALIS,  Diseases  of.  See 

Spinal  Oohd,  Diseases  of. 

MEDULLABY  GANCEB.— A  synonym 
for  encephaloid  cancer.    See  Cancer. 

MEGBIM. — Synon.:  Migraine;  Sick  Head- 
ache ;  Nervous  Headache  ;  Hemicrania ;  Fr. 
Migraine;  Gev.  Migrdne. 

Definition. — Headache  of  a  periodical  cha- 
racter ;  generally  ushered  in  by  some  premoni- 
tory symptoms  ;  more  or  less  unilateral ;  and 
frequently  associated  with  nausea  and  bilious 
vomiting. 

iETioLOQY.-^The  chief  predisposing  causes  of 
attacks  of  migraine  are  hereditary  tendency, 
anaemia ;  a  general  want  of  tone  in  the  system  ; 
and  the  nervous  temperament  Among  the  ex- 
citing causes  may  be  included  all  those  of  a 
depressing  or  exhausting  nature,  whether  physical 
or  mental,  such  as  prolonged  mental  work,  men- 
tal excitement,  grief,  anxiety,  bodily  fatigue,  late 
hours,  sexual  excesses,  breathing  the  impure  air 
of  a  crowded  room,  and  improper  food. 

Symptoms. — This  complaint  seems  to  have 
two  more  or  less  well-defined  stages,  the  head- 
ache being  preceded  for  a  variable  period  by 
certain  disorders  of  sensation.  In  some  personj 
the  malady  stops  short  here,  and  is  not  followed 
by  headache  ;  in  others  the  headache  appears  to 
be  developed  without  any  premonitory  symptoms, 
until  careful  inquiry  reveals  the  contrary.  The 
two  stages  therefore  are,  first,  the  stage  of  dis- 
ordered sensation  ;  second,  the  stage  of  head- 
ache, with  other  symptoms.  _ 

The  most  striking  of  the  disordered  sensa- 
tions is  a  transient  disturbance  of  vision  which 
sometimes  takes  place.  It  commences  with  a 
wavy  glimmering  near  the  outside  corner  of  the 
field  of  vision,  and  spreads  all  over  the  visual 
area  with  a  zigzag  outline,  in  a  straight- lined 
angular  pattern,  and  with  or  without  lines  of 
colour  between  the  darker  lines.  Or  it  may 
commence  by  the  appearance  of  a  blind  spot 
close  to  the  centre  of  vision,  which  soon  bcjjins  to 
spread,  showing  a  serrated  margin,  and  present- 
ing a  tremor  or  wavy  glimmering  in  its  interior. 
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This  condition  is  often  associated  with  a  feeling 
of  chilliness,  coldness  of  the  hands  and  feet,  or 
other  symptoms  ;  it  may  last  from  five  to  thirty 
minutes  or  longer,  and  then  be  succeeded  by  the 
stage  of  headache. 

On  the  other  hand,  the  headache  may  be,  and 
in  many  individuals  elways  is,  developed  without 
the  ocular  disturbance,  but  other  sensations  are 
Bubstitxited  for  it.  The  patient  has  a  fooling  of 
chilliness,  and  the  feet  are  cold.  There  is  mental 
depression,  with  a  dread  of  impending  evil ;  the 
patient  is  restless  and  uneasy ;  '  cannot  quite 
tell,'  as  he  says,  '  what  he  would  be  at ; '  and 
has  what  is  expressively  called  'the  fidgets.' 
This  condition  may  continue  half  an  hour  or 
more,  and  then  the  slight  boring  piercing  pain 
is  felt  in  the  head,  with  which  the  aching  begins; 
and  the  disorder  runs  its  course,  as  will  be 
presently  described.  In  other  cases,  this  feeling 
of  depression  or  uneasiness  lasts  for  several 
hours,  the  patient  goes  to  bed,  and  in  the  early 
morning  wakes  with  the  headache  fully  deve- 
loped. 

The  headache,  when  preceded  by  ocular  distur- 
bance, shows  itself  as  follows  : — AVhen  the  vibra- 
tory movement  is  at  its  height,  a  little  aching  is 
felt  in  the  head,  on  the  side  opposite  to  that  on 
which  the  glimmering  first  appeared :  it  is  slight 
at  first,  but  gradually  increases  in  intensity. 
Some  persons  have  said  that  the  sensation  was 
as  though  a  point  in  the  temple -were  being  bored 
with  a  gimlet,  and  the  gimlet  slowly  increasing 
in  size.  The  pain  gradually  spreads  from  this 
point,  which  may  be  covered  with  the  finger,  and 
pressure  upon  which  affords  relief,  first  over  one 
side  of  the  head  ;  and  then,  but  not  always,  it  ex- 
tends to  the  other.  As  the  headache  increases, 
the  ocular  disturbance  declines ;  nausea  is  felt, 
which  increases  with  the  headache  ;  retch- 
ing and  vomiting  occur,  the  latter  sometimes, 
Dhough  rarely,  giving  relief;  the  head  throbs; 
the  slightest  movement  increases  the  pain,  and 
any  attempt  to  move  from  the  recumbent  posture 
increases  the  gastric  uneasiness  ;  the  mouth  feels 
clammy ;  the  eyeballs  ache,  and  are  tender  on 
pressure,  one  more  so  than  the  other ;  the  pupils 
are  rather  contracted,  and  generally  unequally  so ; 
and  the  patient  lies  apparently  more  dead  than 
alive,  his  face  pale,  and  the  head  hot.  After  a 
varying  number  of  hours  he  is  somewhat  relieved 
by  troubled  sleep  ;  he  wakes  up  next  morning 
free  perhaps  from  headache  ;  but  he  is  listless  • 
his  brain  is  weary;  and  he  feels  as  if  he  had 
undergone  a  hard  mental  struggle.  There  may 
be  now  an  interval  of  a  few  days,  weeks,  or 
years,  before  the  disorder  again  shows  itself. 

The  headache  varies  much  in  character,  degree, 
ind  duration.  In  some  persons  the  pain  is  not 
localised  in  any  particular  spot,  but  seems 
generally  diffused  over  the  head ;  others  have 
not  noticed  that  there  is  more  pain  on  one  side 
of  the  head  than  the  other,  or  that  the  aching 
radiates  from  one  painful  spot,  until  their 
attention  has  been  directed  to  the  fact,  and  then 
they  distinctly  recognise  it;  others,  again,  have 
neither  vomiting  nor  nausea ;  and  lastly,  the 
duration  of  the  headache  may  be  very  short,  or 
not  extend  over  more  than  two  or  three  hours 
or  this  symptom  may  be  entirely  absent  The 
disorder  may  even  stop  short  at  the  vibratory 


stage,  the  vision  be  restored,  and  no  further 
inconvenience  felt. 

In  a  certain  proportion  of  cases  during  the 
vibratory  stage  a  tingling  is  felt  in  some  por- 
tion of  tlie  body — the  partis  'asleep.'  Sometimes 
it  is  felt  in  one  arm  or  in  the  side  of  the  tongue, 
or  on  the  side  of  the  face,  and  it  is  on  the  same 
side  as  that  on  which  the  glimmering  in  the 
eye  begins.  Sometimes  the  hearing,  speech,  or 
memory  is  affected. 

The  age  at  which  the  attacks  generally  com- 
mence is  from  twelve  to  twenty-five.  Females 
are  more  liable  to  them  than  males.  After  a  cer- 
tain period,  with  advancing  age  the  attacks,  as  a 
rule,  are  less  easily  developed,  and  become  much 
less  frequent.  They  cease  generally  after  fifty 
or  sixty,  and  in  "women  not  uncommonly  at  the 
change  of  life. 

PATHOLOtiT. — Considerable  diversity  of  opinion 
exists  as  to  the  nature  of  megrim.  Formerly 
it  was  regarded  as  being  dependent  upon  gas- 
tric or  hepatic  derangement,  a  view,  however, 
which  now  finds  few  supporters.  Some  patho- 
logists hold  it  to  be  a  form  of  neuralgia ;  but 
though  it  has  a  great  resemblance  to  neuralgia, 
it  '  causes  much  greater  disturbance  of  the  sen- 
sorium,  it  spreads  much  more  generally  over  the 
head,  and  is  not  unfrequently  accompanied  ■with 
nausea  and  vomiting.  After  the  attack  there 
may  be  an  intermission  of  weeks  or  months,  and 
the  attack  itself  runs  a  more  uniform  or  con- 
tinuous course '  (Lebert).  The  view  which  the 
writer  has  advanced  is  that  the  affection  is  to 
be  referred  to  the  sympathetic  nervous  system. 
If  by  fatigue,  anxiety,  or  other  depressing  cause, 
the  general  tone  of  the  body  be  lowered,  and 
with  it  the  regulating  or  inhibitory  power  of 
the  cerebro-spinal  over  the  sympathetic  ner- 
vous system  impaired,  then  uncontrolled  action 
or  excitement  of  one  or  more  portions  of  the 
latter  takes  place,  causing  contraction  of  the 
blood-vessels  under  the  influence  of  the  affected 
portions,  and  so  producing  the  disorders  of  sen- 
sation which  precede  the  headache ;  this  excite- 
ment is  followed  by  exhaustion  or  parah-sis  of 
the  sympathetic,  and  is  associated  (just  as  would 
be  the  case  after  section  of  the  nerve)  with 
dilatation  of  the  vessels,  and  with  headache.  Dr. 
Edward  Liveing,  in  his  classical  and  exhaustive 
work  on  megrim,  combats  this  view,  and  main- 
tains that  the  phenomena  are  those  of  'a  nerve- 
storm  traversing  more  or  less  of  the  sensory 
tract  from  the  optic  thalami  to  the  ganglia  of  the 
vagus,  or  else  radiating  in  the  same  tract  from 
a  focus  in  the  neighbourhood  of  the  quadrige- 
minal  bodies.' 

Treatment. — By  careful  manngemont  very 
great  relief  can  be  afforded  to  the  sufferers  from 
this  malady,  not  only  by  diminishing  the  inten- 
sity of  the  attacks,  but  also  by  considerably 
lengthening  the  intervals  between  them.  We 
may  consider  separately  the  remedial  measures 
to  be  employed  (1)  during  the  intervals  between 
the  attacks;  (2)  during  the  premonitory  stage  or 
stage  of  disordered  sensation  ;  and  (3)  during  the 
stage  of  headache. 

1.  During  the  intervah  between  the  attacks. — 
It  is  to  the  treatment  during  this  period  that 
the  greatest  consideration  must  be  given.  The 
cause,  if  possible,  must  be  discovered,  and  in  a 


yery  large  majority  of  cases,  careful  inquiry  will 
reveal  the  fact  that  a  distinct  cause  does  exist. 
Overwork,  prolonged  anxiety,  over-fatigue,  dis- 
appointed hopes  or  affections,  sexual  irregulari- 
ties, and  impoverished  nutrition  of  the  body, 
are  among  the  chief  causes;  and  while  these 
are  in  operation  medicine  will  prove  of  little 
avail.  Remove  the  cause,  and  then  endeavour  to 
brace  up  the  bodily  and  nervous  systems.  The 
chief  remedies  for  this  purpose  are  the  vegetable 
bitters,  iron,  strychnine,  and  cod-liver  oil.  But 
the  success  following  their  use  very  much  de- 
pends upon  the  way  in  which  they  are  adminis- 
tered.   For  a  day  or  two  after  a  headache  the 
stomach  and  bowels  may  possibly  be  disordered, 
and  not  in  a  fit  state  to  tolerate  iron  or  cod-liver 
■oil.    This  condition  must  be  corrected,  and  for 
this  purpose  the  simple  vegetable  bitters,  such 
as  gentian  with  small  doses  of  henbane  and  some 
aromatic,  may  be  of  service;  and  if  necessary 
one  or  two  grains  of  blue  pill,  with  four  or  five 
of  compound  rhubarb  pill,  may  be  given  at  night, 
but  strong  purgation  must  be  avoided.  Iron  may 
then  be  given,  either  in  the  form  of  the  ammonio- 
citrate  alone,  or  combined  with  two  orthreegrains 
of  iodide  of  potassium  ;  and  according  to  circum- 
stances fifteen  or  twenty  minims  of  tincture  of 
henbane,  or  twenty  or  thirty  minims  of  aromatic 
spirit  of  ammonia,  may  be  added  to  each  dose. 
Or  the  iron  may  be  given  in  the  form  of  the 
mistura  ferri  composita  of  the  Pharmacopoeia  ; 
the  mixtui-e  answering  better,  however,^  in  some 
cases  without  the  myrrh.    Strychnine  is,  in  the 
writer's  opinion,  a  very  important  remedial  agent 
in  many  forms  of  this  disorder,  and  may  be  given 
with  the  remedies  previously  mentioned  in  the 
form  of  liquor  strychnia   or   tinctura  _  nucis 
vomicEe,  or  may  be  combined  with  infusion  of 
quassia  or  calumba.    Where  iron  is  contra-in- 
dicated from  any  cause,  or  when  it  is  not  readily 
borne,  the  administration  of  nux  vomica  with 
quassia  has  spemed    to  act  beneficially.  In 
females  with  a  distinct  hysterical  temperament 
nux  vomica  does  not  answer  so  well,  and  better 
results  will  be  obtained  by  giving  the  vegetable 
bitters  with  ten-grain  doses  of  bromide  of  potas- 
sium, and  fifteen  or  twenty  of  tincture  of  henbane, 
twice  or  three  times  a  day.    As  a  rule,  however, 
the  bromide  is  of  more  use  administered  during 
the  headache  than  in  the  intervals.  Cod-liver 
oil  often  acts  beneficially,  especially  when  there 
is  much  nervous  exhaustion.    It  may  be  given 
once  a  day  immediately  after  breakfast,  beginning 
with  a  small  teaspoonful,  and  gradually  increasing 
the  quantity  to  a  tablespoonful,  but  not  beyond 
unless  in  exceptional  cases.  If  the  bowels  are  con^ 
Btipated,  five  grains  or  so  of  the  socotrine  aloes 
pill  may  be  given  at  night ;  or  if  the  constipation 
be  habitual,  five  grains  of  the  aloes-and-iron  pill, 
given  twice  a  day  before  meals,  will  generally 
induce  greater  regularity  in  the  action  of  the 
bowels. 

Other  remedies  have  been  recommended,  and 
are  sometimes  of  service,  especially  arsenic  and 
quinine. 

In  persons  of  feeble  bodily  power,  rest  is  of 
the  greatest  importance,  and  it  is  often  advisable 
that  such  patients  should  remain  in  bed  at  least 
twelve  hours  out  of  the  twenty- four,  and  take 
their  breakfast  an  hour  and  a  half  or  two  hours 
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before  rising  in  the  morning.  Whenever  the 
headaches  recur  frequently,  this  rule  should  be 
enforced.  In  many  cases  a  tumblerful  of  new 
milk,  to  which  two  teaspoonfuls  of  brandy,  rum, 
or  whisky  have  been  added,  may  be  taken  with 
advantage  before  breakfast,  directly  on  waking 
'n  the  morning. 

The  diet  should  be  liberal ;  the  food  plain  and 
easily  digestible  ;  and  two  or  three  glasses  of 
wine,  beer,  or  porter  per  diem,  may  generally  be 
taken  with  benefit.  Themore  exercise  the  patient 
can  take  in  the  open  air,  without  fatigue,  the 
better. 

2.  During  the  fremonitory  stage,  or  stage  of 
disturbed  sensation. — In  the  forms  attended  by 
disturbance  of  vision,  the  longer  this  lasts  the 
greater  will  be  the  headache,  and  we  must  en- 
deavour therefore  to  shorten  this  stage  as  much 
as  possible.    Directly  the  glimmering  appears 
the  patient  should  lie  down,  with  the  head  low ; 
and   if  the  glimmering  be  on  the  right  or 
left  of  the  field  of  vision,  he  should  lie  on  the 
opposite  side.    Let  him  take  at  once  some  alco- 
holic stimulant,  a  full-sized  glass  of  sherry,  a 
large  tablespoonful  of  brandy  diluted,  or  a  glass 
of  champagne.    If  alcoholic  stimulants  be  ob- 
jected to,  or  if  it  be  not  advisable  to  recommend 
them,  then  a  teaspoonful  of  sal  volatile  in  water 
may  be  prescribed  instead.    If  the  patient  be 
chilly,  or  his  feet  cold,  the  couch  should  be  drawn 
near  the  fire,  and  a  hot  bottle  applied  to  the  feet. 
By  these  means  the  heart  is  enabled  to  drive 
the  blood  with  greater  force  to  the  brain,  and  the 
diiration  of  the  vibratory  movement  is  thereby 
materially  lessoned.    After  the  glimmering  has 
passed  off,  the  patient  should  lie  still  for  a  time, 
so  that  it  may  not  return.    This  injunction  will 
only  be  necessary  when  the  headache  is  slight ; 
if  it  be  severe,  attended  with  much  nausea  or 
vomiting,  the  patient  will  be  little  disposed,  or 
little  able,  to  leave  the  recumbent  position. 

If,  instead  of  the  disturbance  of  vision  pre- 
ceding the  headache,  there  be  a  feeling  of 
depression  or  irritability,  fidgets,  and  similar 
phenomena,  the  administration  of  such  cerebro- 
spinal stimulants  as  henbane,  valerian,  assa- 
fcetida,  spirit  of  chloroform,  or  ether,  will  often 
cut  short  the  attack.  Fifteen  or  twenty  drops 
of  the  tincture  of  henbane,  with  the  same  quan 
tity  of  spirit  of  chloroform,  will  sootlie 
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nervoiis  irritability  in  the  slighter  forms,  and 
may  be  repeated  in  three  or  four  hours  if  neces- 
sary. If  there  be  great  mental  depression,  then 
valerian  or  assafoetida  should  be  tried.  Half  a 
drachm  to  a  drachm  of  the  ammoniated  tincture 
of  valerian,  or  the  same  quantity  of  the  fetid 
spirit  of  ammonia  may  be  given.  As  a  rule,  in 
such  cases  as  these,  alcoholic  stimulants  are  not 
advisable  at  this  stage.  A  small  quantity  will 
cause  flushing,  heaviness,  and  slight  confusion 
of  thought,  without  relieving  the  depression  ; 
and  though  the  severe  headache  may  be  averted, 
alcoholic  stimulants  do  not  answer  so  well  as  the 
remedies  previously  mentioned. 

3.  During  thb  stage  of  headache. — If  the  head- 
ache be  slight,  and  the  patient  soon  able  to  sit 
up,  there  is  little  to  be  done.  A  cup  of  coffee  or 
tea,  cheerful  conversation,  a  walk,  drive,  or  ride, 
may  often  help  to  remove  the  pain.  If,  how- 
ever, the  symptoms  be  severe,  then  the  axlminia- 
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tration  of  further  remedies  is  called  for.  The 
patient  should  keep  perfectly  still  and  quiet, 
with  the  room  darkened ;  for  every  sound  or 
sight  causes  pain,  and  the  slightest  movement  is 
sufficient  to  produce  gastric  uneasiness.  Some- 
times free  evacuation  of  the  contents  of  the 
stomach,  especially  if  it  coutnin  undigested  food, 
is  followed  by  relief;  but,  hs  a  rule,  it  is  better 
to  try  to  relieve  and  check  the  vomiting.  Iced 
soda-water,  with  or  without  two  or  three  drops  of 
dilute  hydrocyanic  acid  or  spirit  of  chloroform  ; 
cold  tea ;  or  the  efifervescing  citrate  of  potash 
with  hydrocyanic  acid,  may  often  afford  marked 
relief.  The  headache  may  be  lessened  by  applying 
cloths  dipped  in  cold  water  or  evaporating  lotions 
to  the  head.  If  the  extremities  be  cold,  and  the 
headache  severe,  a  warm  stimtilating  foot-bath 
can  be  tried,  so  soon  as  the  nausea  will  allow  the 
patient  to  sit  up.  If  the  attacks  occur  in  the  early 
part  of  the  day,  as  soon  as  the  pain  has  subsided 
it  is  generally  better  for  the  patient  to  sit  up  or 
move  about,  or  even  to  take  exercise  in  the  open 
air.  During  the  attack  the  appetite  is  diminished, 
the  idea  even  of  taking  food  provoking  disgust. 
Still,  after  the  nausea  has  passed  away,  a  plate 
of  soup,  or  some  easily  digested  food,  will  often 
have  a  good  effect  in  equalising  the  cerebral  cir- 
culation, and  in  relieving  the  headache.  If  the 
headache  be  severe,  bromide  of  potassium  is  a 
remedy  which  will  often  prove  of  great  service. 
It  may  be  given  in  doses  of  fifteen  or  twenty 
grains,  with  fifteen  or  twenty  minims  of  tincture 
of  henbane,  and  to  these  may  be  added  thii-ty  or 
forty  minims  of  the  aromatic  spirit  of  ammonia, 
in  some  cases  with  advantage.  If  necessary,  the 
dose  may  be  repeated  after  an  interval  of  two 
hours  or  so.  In  other  cases  chloride  of  ammonium 
in  doses  of  fifteen  grains  produces  marked  relief, 
and  may  be  sometimes  advantageously  combined 
with  spirit  of  chloroform  and  compound  tincture 
of  lavender.  Guarana  powder  is  a  remedy  which 
is  used,  often  with  happy  results.  The  sick- 
headaches  which  it  seems  to  relieve  are  those 
in  which  distinct  premonitory  symptoms  usher 
in  the  attack,  and  particularly  those  preceded 
by  disturbance  of  vision.  It  may  be  given  in 
such  cases  in  doses  of  fiftepu  grains,  with  the 
same  quantity  of  sugar,  and  repeated  in  from 
half  an  hour  to  two  hours.  In  those  individuals 
however,  in  whom  the  headache  is  developed 
suddenly,  where  the  attacks  come  on  without 
any  or  with  very  indefinite  premonitory  symp- 
toms, guarana  appears  to  have  little  effect. 
_  As  a  rule,  the  use  of  purgatives  in  this*  stage 
18  decidedly  objectionable,  but  occasionally  a 
saline  purgative  at  the  commencement  of  an 
attack  18  indicated,  and  is  of  service. 

P.  W.  Latham. 

MEL^NA  (Mf'Aa..  black).- Synon.  :  Duscn- 
Una  splenica  ■  Fr.  MUena ;  Ger.  Schwarze  Ruhr 

This  term  18  used  to  denote  black  tar-like 
ev^uat.ons  that  are  passed  from  the  bowel 
The  colour  and  appearance  are  due  to  al^rcd 
blood  and  the  expression  is  not  properly  apnU- 
cable  to  simple  haemorrhage  from  the  alimenterv 
canal,  when  blood  of  a  normRl  aril 
voided.  normal  appearance  is 

In  order  that  the  blood  should  have  undergone 
the  change  which  produces  the  characSic 
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evaeoations,  it  must  have  been  effused  high 
in  the  canal,  and  in  some  quantity.  When 
haemorrhage  takes  place  in  the  lower  part  of  the 
small  intestine,  or  in  the  colon  or  rectum,  the 
blood  is  passed  in  a  scarcely  altered  state,  or  at 
most  renders  the  fieces  dark,  without  producing 
the  black,  viscid  motions  now  referred  to. 

Blood  that  is  passed  into  the  stomach,  from 
any  cause,  is  subjected  to  the  action  of  the  gastric 
juice,  and  undergoes  a  partial  digestion.  The 
acid  of  the  secretion  converts  the  haemoglobin 
into  haematin,  a  blackish-brown  substance,  and 
the  exposure  of  this  to  the  sulphuretted  hydrogen 
produced  in  the  lower  part  of  the  intestine  con- 
verts the  iron  it  contains  into  a  black  sulphide. 
The  tar-like  consistency  is  due  to  the  serum, 
digested  clot,  and  mucus ;  and  the  discharged 
material  is  usually  free  from  remains  of  food, 
being  simply  altered  blood.  When  the  haemor- 
rhage takes  place  into  the  upper  part  of  the 
intestine,  the  change  is  not  so  completely 
effected.  In  place  of  being  submitted  to  pro- 
longed action  of  an  acid  secretion,  with  consider- 
able power  of  digesting,  the  blood  is  acted  upon 
by  alkaline  secretions,  the  efficacy  of  which  is  less, 
unless  the  ingesta  have  been  previously  affected 
by  the  gastric  juice.  The  result  is  that,  although 
the  blood  is  to  a  great  extent  altered,  and  the 
same  black  sulphide  of  iron  is  formed,  it  be- 
comes more  or  less  mixed  with  the  contents  of 
the  tube,  and  is  not  voided  in  lumpy  clots,  but 
almost  uniformly  incorporated  with  the  faeces, 
which  may  be  solid,  semi-solid,  or  fluid.  The 
faeces  may  be  blackened  by  iron,  bismuth,  and 
other  agents,  taken  as  drugs,  but  they  do  not  pro- 
duce the  viscid  matter  Hke  semi-digested  blood. 

Melfena  is  the  mere  expression  of  a  condition 
brought  about  by  many  causes,  and  these  have 
to  be  sought  for  and  treated.    See  Fjbces,  Exa- 
mination of ;  HLsiiATBMBSis ;  IxTESTi>rES,  Hae 
morrhage  from  ;  and  Stools. 

"W.  H.  AllCHlN. 

MELAIT2E3MXA  (/ueXas,  black,  and  oTua,  the 
blood). — A  morbid  condition  of  the  blood,  in  which 
it  contains  black  and  brown  pigment^particles. 
See  Blood,  Morbid  Conditions  of. 

MELANCHOLIA  (/ie'Aai,  black ;  and  xoA??. 
bile). —  Stnon.  :  Fr.  Lypemanie  ;  Milancolie  ; 
Ger.  Schwermuth ;  Melancholic. — This  name  is 
now  usually  applied  to  a  form  of  insanity 
characterised  by  great  mental  depression,  but 
formerly  it  was  used  by  writers  to  denote  par- 
tial insanity,  or  monomania.  The  sufferer  in  this 
disorder  feels  liis  whole  existence,  mental  and 
bodily,  overwhelmed  and  oppressed  bj'  gloom, 
anxiety,  and  foreboding.  At  first  it  may  b« 
only  a  feeling  which  takes  no  definite  shape,  and 
there  may  be  no  delusions.  Sometimes,  though 
rarely,  there  are  none  throughout;  the  morbid 
feeling  constitutes  the  disorder,  which  in  thit 
form  has  been  called  simple  melancholia.  Itt 
access  is  almost  always  gradual,  and  though 
we  may  attribute  it  to  grief,  overwork,  or  worr}'. 
It  often  happens  that  no  mental  or  moral  cause 
can  be  found,  and  wo  are  obliged  to  set  it  down 
to  inherited  predisposition,  to  some  debilitating 
illness,  to  declining  strength,  or  to  advancing 
age.  Some  are  aware  that  there  is  no  real  ground 
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tov  their  sorrow  and  sadness,  and  are  able  to  look 
on  it  as  an  illness ;  others  feel  that  there  must 
be  some  real  cause  for  their  despondency,  that 
something  terrible  is  impending,  though  they 
know  not  what.  The  majority  can  argue  and 
converse  rationally  on  subjects  unconnected  with 
their  feeling  of  misery. 

The  bodily  health,  even  if  at  first  it  appears 
.rood,  soon  participates  in  the  disturbance.  The 
digestion  is  disordered,  the  urine  loaded  with 
lithates,  the  skin  dry,  the  bowels  are  constipated, 
the  pulse  is  slow  rather  than  quick,  the  conjunc- 
tiva dull  and  yellow.  The  patient  will  complain 
of  various  uneasy  feelings  in  the  precordial  or 
epigastric  region,  and  this,  with  the  state  of  the 
excretions,  will  confirm  the  notion,  so  prevalent 
amongst  many,  that  the  whole  mischief  is  m  the 
liver.  Such  simple  depression  may  continue  for 
a  longer  or  shorter  space  of  time.  It  may  pass 
away  suddenly  or  graduaUy,  or  the  individual 
will  grow  worse  in  one  of  two  ways.  The  depres- 
sion becomes  gi-eater,  and  delusions  of  various 
kinds  present  themselves  ;  or  it  is  replaced  by 
the  excitement  of  mania. 

MdancholicL  with  delusions  is  far  more  common 
than  simple  Tnelancholia,  and  is  that  which  most 
frequently  we  are  called  upon  to  treat.  The 
patient  feels  utterly  changed,  and  attributes  it  to 
various  causes,  and  deduces  various  results  from 
it.  He  has  all  manner  of  diseases -syphilis, 
leprosy,  lice  ;  his  stomach  is  gone,  and  therefore 
he  cannot  eat.  He  cannot  attend  to  business, 
and  therefore  is  ruined.  He  is  so  wretched  that 
he  must  have  committed  sins  unpardonable  m 
this  world  or  the  next.  The  bodily  symptoms, 
like  the  mental,  are  aggravated.  Sleep  is  absent 
or  scanty,  and  there  is  rapid  wasting.  The  bowels 
are  loaded,  and  resist  strong  purgatives;  the 
tongue  is  white  and  furred ;  the  breath  offensive. 
The  patients  are  for  the  most  part  elderly; 
climacteric  insanity  is  almost  always  melancholia. 
Of  338  melancholic  patients  admitted  into  St. 
Luke's  Hospital  only  9  were  below  the  age  of 
twenty. 

It  cannot  be  too  strongly  impressed  upon 
medical  men  that  all  melancholic  patients, 
even  those  whose  disorder  seems  simple  and 
slight,  are,  especially  in  the  early  stage,  very  apt 
to  commit  suicide.  We  read  accounts  almost 
daily  in  the  newspapers  of  suicides  committed  by 
this  class  of  persons,  and  most  lamentable  they 
are,  for  it  is  a  class  which  above  aU  others  is 
amenable  to  treatment. 

An  asylum  is  not  absolutely  requisite  for 
sucli,  if  their  means  allow  of  proper  companions, 
house,  and  exercise.  They  must  not  be  left  alone 
by  night  or  day ;  must  not  be  left  to  attendants 
only;  and  must  have  some  amusement  or  diver- 
sion. If  all  this  cannot  be  provided,  to  an  asy- 
lum they  must  go  ;  for  if  they  are  resolutely  and 
constantly  bent  on  suicide,  it  is  most  difficult  to 
guard  against  it  in  an  ordinary  house. 

Whether  they  are  sent  to  an  asylum  or  not,  it 
is  found  to  be  almost  invariably  necessary  to  re- 
move them  from  home.  We  may  think  the  case 
a  slight  one,  and  may  hope  that  amusement 
and  cessation  from  work,  with  medical  treatment 
and  good  living,  will  remove  the  depression. 
Again  and  again  we  are  disappointed.  The  sight 
of  home  and  home  scenes,  of  family  and  frieuds, 
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and  the  contrast  between  past  happiness  and 
present  gloom,  perpetuate  the  melancholy  and 
prevent  its  dispersion.  After  valuable  time  is 
lost,  we  are  compelled  to  send  away  the  patient 
to  an  asylum  or  quasi-asylum. 

Prognosis. — The  prognosis  in  cases  of  melan- 
cholia is  favourable,  and  patients  get  well  in 
great  numbers,  even  at  an  advanced  age.  It  is 
also  important  to  remember  that  recovery  maj 
take  place  from  this  form  of  insanity  after  con- 
siderable periods  of  time.  The  writer  has  in  the 
second  volume  of  the  St.  George's  Hospital Eeporta 
recorded  three  cases  of  melancholia  in  which 
recovery  took  place  after  five,  six,  and  seven 
years'  residence  in  an  asylum  ;  and  he  has  since 
treated  a  lady  who  recovered  from  a  most  suicidal 
attack  of  the  disorder  after  nine  years.  In  deal- 
ing with  property  it  is  often  necessary  to  con- 
sider the  question  of  probable  recovery,  and  it 
is  well  to  keep  in  view  the  chance  of  it  here, 
although  in  perhaps  every  other  form  of  insanity- 
recovery  after  such  periods  would  be  out  of  the 
question. 

Treatment. — On  examination  of  a  melan- 
cholic patient,  it  is  generally  found  that  there  has 
been  a  considerable  loss  of  flesh.  This  may  be 
due  to  the  mental  care  and  sorrow,  but  it  is  often 
caused  by  an  insufficient  quantity  of  food,  which 
has  been  scanty,  either  because  aU  appetite  has 
been  lost  owing  to  the  prevailing  wretchedness,  or 
because,  from  various  delusions,  there  has  been 
an  unwillingness  to  take  food.  Moreover,  there 
is  almost  always  considerable  disorder  of  the 
digestive  apparatus,  the  result  and  not  the  cause 
of  the  depressed  nervous  condition.  The  first 
thing  to  be  done  is  to  correct  this  disorder ;  and 
then  to  restore  the  defective  nutrition  of  the 
brain. 

One  symptom  is  obstinate  constipation.  _  It 
may  be  necessary  in  the  first  instance  to  relieve 
the  loaded  and  obstructed  bowel  by  means  o) 
turpentine  ensmata;  after  which  it  will  be  oi 
advantage  to  give  a  daily  dinner  pill  of  the  ex- 
tracts of  aloes  and  nux  vomica,  or  a  daily  tea- 
spoonful  of  castor-oil,  following  it  up  if  necessary 
by  an  enema,  but  ensuring  an  action  every,  or 
every  other  day,  and  so  habituating  the  bowel.- 
to  act.     Many  of  these   patients,  especially 
women,  will  be  found  to  be  persons  who  have- 
been  accustomed  to  go  for  long  periods  without 
the  bowels  acting,  or  who  never  had  relief  with- 
out medicine.    Food  must  be  given  to  melan- 
cholic patients  in  large  quantities.  It  constantly 
happens  that  it  is  withheld  from  them  under  the 
impression  that  their  malady  is  essentially  dys- 
pepsia, and  that  the  stomach  must  not  be  caUed 
upon  for  much  exertion.    Many,  as  has  been 
said,  refuse  it  for  one  reason  or  other.   In  either 
ease  the  melancholia  increases,  and  the  patient 
gels  thinner  and  weaker.    Food  must  be  given 
with  no  sparing  hand,  not  merely  beef-tea  and 
invalid  diet,  but  solid  food,  bread,  meat,  and  eggs, 
with  a  liberal  allowance  of  -wine  or  malt  liquor. 
Some  may  require  forcible  feeding,  and  this  can 
hardly  be  carried  out  except  in  an  asylum,  but 
many  by  coaxing  or  throats  will  take  what  is 
given  to  them  with  a  spoon,  and  they  must  be 
fed  frequently  till  they  will  take  the  meals  of 
their  own  accord.    Under  this  augmented  diet 
the  tongue  -will  become  clean,  the  bowels  will  act 
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without  plij'sic,  and  the  patient's  appearance  -wiQ 
soon  testify  to  the  efficacy  of  the  treatment. 

Sleep,  tliough  not  entirely  absent  here,  will  be 
in  defect.  To  procure  it  opium  has  been  long 
looked  upon  as  of  the  greatest  value.  In  meliin- 
cholia,  of  all  the  various  forms  of  insanity,  this 
drug  is  most  useful,  and  its  benefit  consists  not 
merely  in  the  procm-iug  of  sleep,  but  in  alleviating 
the  feeling  of  wretchedness.  It  may  be  given 
either  by  the  mouth  or  by  subcutaneous  injection. 
It  is  of  importance  that  we  do  not  give  a  prepa- 
ration which  shall  cause  sickness  or  constipation : 
the  ordinary  preparations  of  morphia,  the  acetate 
and  hydrochlorate,  are  apt  to  do  this  if  given  in 
full  doses,  and  it  is  better  to  substitute  the 
liquor  morphise  bimeconatis,  Dover's  powder, 
Battley's  solution,  or  solid  opium,  if  we  can  be 
sure  that  pills  will  be  swallowed.  Chloral  will 
procure  sleep  here  as  in  other  cases,  and  may  be 
combined  with  opium  to  bring  about  more  speedy 
action  of  the  latter,  but  chloral  has  not  such  a 
lasting  influence  on  the  malady ;  when  its  sleep- 
producing  eflfect  has  passed  away,  the  patient 
does  not  feel  any  benefit  from  the  medicine. 
When  the  secretions  have  been  corrected,  and 
digestion  is  re-established,  tonics  may  be  useful, 
especially  the  preparations  of  iron. 

G.  F.  Blandfobd. 

MELANCHOLIA,  Varieties  of.— 1.  Me- 
lanchoUa,  Acute.— Although  the  prognosis  in 
simple  melancholia,  and  that  which  may  be  called 
sub-acute,  is  so  favourable,  there  is  an  advanced 
stage  which  truly  merits  the  name  of  acute 
and  generally  terminates  fatally.  The  patients 
are  not  silent,  gloomy,  and  depressed,  but  panic- 
stricken;  and  m  violent  frenzy  and  terror  they 
try  to  escape  from  those  about  them,  to  tear  off 
their  clothes,  gouge  out  their  eyes,  and  iniure 
themselves  in  every  way.  They  will  not  lie  on 
a  bed  unless  forced  to  do  so,  but  will  prefer  the 
floor,  or  incessantly  pace  the  room.  Food  thev 
resist  with  all  their  power,  thinking  that  it  is 
poisoned,  or  that  they  will  be  punished  for  taking 
It.  Such  patients  must  be  fed  by  force  and  fed 
early,  but  it  often  happens  that  our  feeding  here 
IS  of  no  avail  and  they  sink  from  the  exhaustion 
of  this  acute  disorder.  For  it  is  constantly  found 

n  £Z  °f  -^r"^^.  broken  and  debilitated 
in  healtli,  and  it  is  but  the  last  stage  of  a  series  of 
disorders.  The  incessant  agitation®  violence  Z 
sleeplessness  produce  rapid  wasting  and  sinking 
the  food  administered  is  not  assimilated,  Tnd 
fails  to  restore  the  wasted  force.    This  form 

iTf^wl  ^T^  'contradistinction  to  th^ 

last,  which  is  tedious,  but  nevertheless  tends  to 
recovery  m  the  majority  of  cases.    We  mav  ad 

treme  form  of  mekShS  ll^^r'*'"^  T'' 
the  patient  sits  or  stand  sDeeS' 
Ies«  nnrl  r„n.,;.„,. ,       ?Peechless  and  motion- 


less, and  requires  to  bel;d  w^h  f  ""f 
Though  such  a  one  will  not  spoat'^'  ?  "^""f 
forhimself,hemaybewaSL7ever;trun'^ 
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of  committing  suicide,  and  refuse  food  with  the 
same  motive.  The  vital  powers  in  these  persons 
are  greatly  depressed,  and  they  require  much  food 
and  stimulant.  This  form  has  been  confounded 
by  some  \nth  that  variety  of  insanity  termed 
acute  dementia  (see  Dementia)  ;  but  the  latter 
occurs  only  in  young  people,  whereas  melancholia 
as  a  rule  does  not;  and  the  early  symptoms  are 
quite  different,  acute  dementia  coming  on  rapidly 
and  without  the  depression  and  gloomy  delusions 
which  mark  the  other  complaint. 

G.  F.  Blandpoed. 
MELAN-OMA  (f.4Kas,  black).-Aiiy  morbid 
growth  in  which  the  presence  of  black  pigment 
IS  a  leading  character.    See  Tumoues. 

MELAWOPATHIA  {^iXa,,  black,  and 
Traeos,  a  disease).— An  excess  of  black  pigment 
in  the  skin,  due  to  abnormal  function  of  the  rete 
mucosum.  Melanopathia  is  rarely  general  more 
frequently  partial.  In  certain  instances,  as  in  the 
bronzed  skin  •  of  Addison's  disease,  it  is  asso- 
ciated with  anaemia.     See  Pigmentaet  Skih- 

DlSEASBS. 

MELANOSIS  (^L4\as,  black).— According  to 
the  present  doctrines  of  pathology,  melanosis 
signifies  the  condition  of  system  associated  with 
the  presence  of  pigmented  tumours.  See  Cancee  ■ 
and  Tumoues.  ' 

MELASMA  (fiiXas,  black).— A  term  usuaUy 
applied  to  excess  of  pigment  in  the  skin,  from 
abnormal  function  of  the  rete  mucosum.  See 

PiGMENTAEY  SkiN-DiSEASES. 

MELLITimiA  (/16A.I,  honey,  and  oZpov, 
urine).— A  synonym  for  saccharine  urine.  See 
Diabetes. 

MEMBEANA  TYMPAJSTI,  Diseases  of. 

See  Ear,  Diseases  of. 

MEMBRANES  OP  BEAIN  AND 
COED,  Diseases  of.  SccMentnges,  Diseases  of. 

MEMOET,  Defects  of.— There  are  so  many 
different  kinds  of  memory,  and  so  many  different 
degrees  of  excellence  of  each  variety  in  different 
individuals  in  health,  that  it  is  not  always  easy 
to  say  in  regard  to  any  particular  person  how 
far  his  memory  is  defective.  In  other  cases  the 
degree  of  impairment  is  so  great  as  to  make  its 
existence  perfectly  obvious.  Between  such  ex- 
tremes, all  intermediate  grades  of  defect  may  at 
times  be  met  with.  The  nature  and  eauses  of 
the  various  defects  of  memory  cannot  possibly 
be  set  forth  without  giving  some  account  of  the 
different  physiological  processes  involved  in  its 
exercise;  and  also  of  the  several  fundamental 
modes  in  which  this  is  brought  about. 

The  Component  Processes  in  Memory.  

What  is  commonly  known  as  'memory'  is  de- 
pendent upon  two  kinds  of  processes.  The  first 
of  these  is  a  vital,  molecular,  or  organic  process 
of  some  kind,  taking  place  in  various  parts  of  the 
brain  simultaneously,  on  the  occurrence  of  some 
'  perceptive  act '  or  thought-process.  In  a  healthy 
and  properly-nourished  brain  certain  neural  pro- 
cesses, in  different  regions  of  the  organ,  are  sup- 
posed to  coincide  with  each  act  of  perception  and 
apprehension.  Similarly,  in  ■  ideation  '  or  reflec- 
tion, molecular  processes  of  a  closely-related  kind 
are  presumed  to  take  place,  partly  in  the  areaa 
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of  the  brain  concerned  ^ntli  perceptions  and 
partly  in  other  regions,  and  these  several  changes 
have  the  same  kind  of  relation  to  our  thoughts 
that  the  others  have  to  our  perceptions  ;  in  each 
case  they,  in  fact,  constitute  the  organic  basis  of 
the  respective  processes.  These  initial  organic 
changes  of  all  kinds  were  referred  to  by  Lay- 
cock,  and  comprised  under  the  name  'synesis.' 
The  first  essential,  therefore,  for  the  exercise  of 
memory  is  that  these  synetic  processes  should 
have  been  properly  accomplished.  If  they  have 
been  imperfectly  performed,  memory  will  be 
either  defective  or  non-existent. 

Yet  these  processes  constitute  the  foundations 
for  memory,  rather  than  memory  itself. 

Memory  essentially  consists  in  a  repetition  or 
weak  revival  of  such  molecular  movements  and 
processes  in  nerve-tissues,  and  of  the  conscious 
states  associated  with  them.  They  are  similar 
in  kind,  and  talie  place  in  aU  such  parts  of  the 
brain  as  were  concerned  with  the  original  con- 
scious realisation  of  the  objects,  relations,  or 
processes  which  now  recur  as  '  remembered '  im- 
pressions or  thoughts.  This,  therefore,  is  the 
second  of  the  processes  above  referred  to,  as 
essential  to  the  exercise  of  memory. 

Modes  of  Exercise  of  Memokt. — The  repe- 
tition or  weak  revival  of  foregone  processes,  and 
of  their  associated  conscious  states,  is  brought 
about  in  three  modes  fairly  distinct  from  one 
another.  The  first  mode  of  exercise  of  memory 
[a)  is  found  in  acts  of  perception,  when,  on  the 
presentation  of  some  object  to  the  sense  ot 
sight,  hearing,  touch,  smell,  or  taste,  or  to  any 
two  of  them,  the  remaining  qualities  of  this 
object  become  nascent  or  revived  in  memory,  so 
that  the  object  itself  is  perceived  or  recognised 
as  being  of  such  and  such  a  nature. 

This  kind  of  process  is  only  impaired  where 
the  nutrition  of  the  brain  as  a  whole  is  gravely 
interfered  with.  Special  parts  of  such  a  process 
are,  however,  not  unfrequently  interfered  with 
by  local  brain-disease,  as  when,  for  instance, 
the  sight  of  a  written  or  printed  word  does  not 
rouse  its  appropriate  related  memories ;  or  when 
a  spoken  word  remains  unrealised  or  unappre- 
hended, because  its  mere  sound  does  not  excite 
all  the  memories  which  should  cluster  round 
it ;  in  the  one  case  we  have  what  has  been 
rather  inappropriately  termed  '  word-blindness,' 
and  in  the  other  '  word-deafness.'  The  one  set 
of  persons  exhibiting  such  defects  may  bo  per- 
fectly well  able  to  recognise  natural  objects  or 
persons  by  sight ;  just  as  the  others  may  be  able 
to  appreciate  different  kinds  of  natural  sounds, 
or  differences  in  emotional  intonations  of  the 
voice,  although  particular  words  may  not  call  to 
their  mind  any  distinct  apprehension  of  the 
thing,  idea,  or  relation  which  they  are  usually 
employed  to  designate. 

The  second,  or  most  common  mode  in  which 
memory  is  exercised  is  (b)  during  the  ordinary 
course  of  thought,  when  by  natural  processes  of 
'  association'  the  ideas  of  objects,  of  persons,  of 
events,  and  of  their  relations  one  with  another 
and  with  ideas,  recur  to  consciousness,  with  or 
without  a  simultaneous  full  realisation  of  the 
words  suitable  for  the  expression  of  all  these 
phases  of  our  thoughts — according  as  we  are 
merely  thinking  to  ourselves,  or  as  we  at  the 


same  time  give  expression  to  our  thoughts 
whilst  conversing  with  another  person.  These, 
together  with  the  kinds  of  exercise  first  referred 
to,  constitute  by  far  the  most  frequent  modes 
in  which  memory  is  called  into  play.  It  here 
manifests  itself  in  a  purely  automatic  manner, 
without  sense  of  effort  on  our  part  (other  than 
that  which  is  concerned  with  the  direction  of 
our  thoughts),  owing  to  the  fact  that  present 
cerebral  activities  tend  to  recur  in  the  manner 
and  order  which  have  been  most  frequently  re- 
peated in  the  race  and  in  the  individual — such 
manner  and  order  necessarily  varying  according 
to  the  particular  direction  and  nature  of  their 
or  his  education,  natural  or  acquired.  The  study 
of  this  order  corresponds  with  the  study  of  the 
order  of  mental  phenomena,  and  has  resulted  in 
the  establishment  of  certain  so-called  'laws  of 
association.' 

The  process  by  which  language  incorporates 
itself  with  all  our  perceptions  and  thoughts  is 
not  different  from  that  which  associates  percep- 
tions and  thoughts  among  themselves.  It  is, 
however,  a  more  special  association;  and  con- 
sequently a  weak  or  failing  memory — whether 
resulting  from  old  age,  brain-shock,  or  malnu- 
trition— is  peculiarly  apt  to  show  itself  in  this 
direction,  and  that  more  especially  by  an  ina- 
bility to  revive  the  cerebral  processes  connected 
with  the  names  of  persons,  places,  or  things  {see 
Aphasia).  But  this  kind  of  defect  has  to  be  dis- 
tinguished from  the  inability  to  utter  or  to  write 
words  which  are  nevertheless  remembered,  that 
is,  where  the  cerebral  processes  associated  with 
the  word  as  a  mental  symbol  may  be  revived,  in 
the  main,  in  some  portions  of  the  brain  con- 
cerned with  the  reception  of  auditory  impres- 
sions, though  incitations  may  not  be  able  to 
pass  over  from  these  centres  so  as  to  revive 
nerve-processes  in  other  centres  of  the  motor 
type,  by  which  the  word  is  either  spoken  or 
written,  according  as  the  one  or  other  effect  is 
desired  {see  Aphasia).  The  loss  of  verbal  me- 
mory is  in  these  latter  cases  not  so  real  as  it 
seems  to  be,  and  such  defects  may,  moreover,  be 
induced  by  quite  limited  cerebral  lesions. 

In  the  third  mode  of  exercise  of  memory  (c) 
there  is  no  longer  the  easy  flowing  mechanical 
revival  of  foregone  processes,  together  with  tiie 
simultaneous  recurrence  of  copies  of  foregone 
phases  of  consciousness,  wliich  should  charac- 
terise the  modes  of  exercise  above  alluded  to. 
Now  there  is  a  delay  in  the  process  of  auf^imatic 
revival ;  a  vague  sense  of  effort  intori^eues  at 
some  stage  of  the  thoughl^processes,  similar  to 
that  of  which  we  are  conscious  when  we  attempt 
to  'guide  our  thoughts'  into  particular  chan- 
nels ;  we  strive  '  by  way  of  association '  to  find 
some  new  molecular  channel  by  means  of  which 
the  cerebral  processes  concerned  with  the  for- 
gotten name,  event,  idea,  or  relation,  may  be 
roused  anew,  in  order  that  we  may  '  recollect,' or 
recall  by  voluntary  effort,  what  may  be  needful 
for  the  continued  expression  of  om-  thoughts. 

This  latter  process  of  '  recollection  '  is,  there- 
fore, that  which  is  rendered  necessary  by  the 
first  stage  of  faultiuess  of  memory,  a  condition 
which  may  obviously  bo  brought  about  in  alto- 
gether diflbrent  modes,  to  some  of  which  we  are 
now  about  to  refer. 
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^TiOLOQY  OF  Defbctivk  Mu.MoiiY. — It  soema 
dear,  on  the  one  hand,  that  for  memory  to  be 
^ood  (a)  the  preliminary  process  of  synesis  must 
have  been  well  accomplished.  Yet  this  first  and 
essential  condition  may  be  defective  trom  Vii- 
rious  causes.    (1)  The  original  plasticity  or  re- 
ceptive potency  of  the  nerve-tissue  may  have 
been  inferior  from  birth;  or  it  may  have  been 
temporarily  lowared  by  conditions  of  mal-nutri- 
tion,  such  as  are  not  unfrequently  met  with  in 
persons  who  have  suffered  from  severe  fevers  or 
from  other  exhausting  diseases.    On  the  other 
hand,  the  potency  of  the  nerve-tissue  may  be 
good,  and  yet  the  processes  of  synesis  may  have 
been  badly  effbcted,  owing  (2)  to  the  individual's 
lack  of  attention  at  the  time  when  what  is  now 
to  be  remembered  originally  engaged  his  con- 
sciousness ;  for  no  truth  is  more  obvious  in 
regard  to  memory  than  that  of  its  dependence 
upon  the  degree  of  attention  bestowed  upon  the 
original  impressions  or  ideas.  Those  which  have 
been  vividly  attended  to  at  the  time,  from  what- 
ever cause,  tend  to  become  indelibly  'stamped 
upon  the  memory,'  and  all  the  more  so  because 
such  impressions  or  ideas  are  prone  to  be  often 
thought  of,  and  thereby  strengthened  by  each 
revival  of  the  cerebral  process ;  whilst  those  that 
have  slightly  engaged  our  attention  are  apt  not 
to  be  revived,  and  to  be  after  a  time  effaced, 
though  it  is  in  this  respect  especially  that  so 
much  pf  individual  difference  is  met  with.  Greatly 
diminished  power  of  attention  is,  moreover,  com- 
monly met  with  in  exhausting  diseases,  and  in 
multitudinous  brain-affections. 

But,  on  the  other  hand,  however  well  the  pro- 
cess of  synesis  may  have  been  accomplished 
originally,  this  will  be  altogether  unavailing  if 
(/^)_the  avenues  are  damaged  or  impaired  by 
which  associated  processes  transmit  their  sti- 
muli.   The  automatic  excitation  of  memory  is 
then  hindered.    Thus,  to  take  only  one  ex- 
ample, if  certain  commissural  connections  be 
severed  between  what  we  may  term  the  visual 
and  the  auditory  word-centres,  a  person  may  be 
able  to  read  so  as  to  understand  the  words  which 
he  sees,  and  yet  not  be  able  to  pronounce  one  of 
them,  because  the  associational  stimulus  cannot 
pass  to  the  corresponding  part  of  the  auditory 
word-centre,  so   as   to   rouse   this  particular 
memory  or  idea  of  the  word,  from  the  molecular 
processes  concerned  with  which  the  motor  stimuli 
issue  for  its  pronunciation.    (See  Brain  as  an 
Organ  of  Mmd,  p.  64,0.) 

Again,  however  well  the  process  of  synesis  may 
have  been  originally  performed,  if  ^c)  the  whole 
nutrition  of  the  brain  becomes  lowered  by  ex 
haustmg  disease  or  old  age,  failure  of  memory 
may  present  itself  because  attention  cannot  be 
adequately  roused,  and  the  cerebral  processes 

seTv^  i's  r  t}'''  P^°P'^e'^'«  " 
selves,  as  they  would  have  done  formerly,  into 

the  various  collateral  channels  or  mofecilar 
paths,  so  as  to  rouse  the  activity  of  al  such 
sa^^rSieTr^^^ '^''^i"-"Si-s\s  are  Lrs': 
'h7momcnt.  ''''  '''^^Shts  of 

8ee^'°tn.t'"rl5r'  «'^''<i'  it  will  be 

seen  tnat  defecU  of  memory  may  result  from 

one  or  other  of  the  successive  processes  upon 
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which  memory  depends — namely,  either  (a)  from 
synetie  defects ;  (/;)  from  associational  defects;  or 
(c)  from  expressional  defects. 

Patholouy. — In  all  those  cases  in  which  we 
may  presume  that  synesis  is  impaired,  we  may 
expect  also  to  find  evidence  of  a  greatly  weak- 
ened power  of  attention,  and  there  may  in  addi- 
tion be  an  impaired  perceptive  power.  Such 
defects  are  mostly  dependent  upon  general  causes, 
affecting  the  nutrition  of  the  brain  as  a  whole,' 
A  condition  of  this  kind  may  be  only  temporary^ 
and  then,  whilst  recent  events  are  speedily  for-' 
gotten,  it  may  happen  that  the  memory  of  old 
impressions  remains  fairly  good,  or  may  even  be 
marvellously  intensified,  so  that  long-forgotten 
occurrences  or  knowledge  become  revived.  At 
other  times  the  patient's  mind  may  for  a  time  be 
reduced  to  a  perfect  blank,  old  and  recent  know- 
ledge, familiar  and  unfamiliar,  is  alike  blotted 
out ;  though  after  a  time  recovery  of  memory 
may  take  place,  either  slowly  or  with  compara- 
tive suddenness.    In  cases  of  epileptic  mania, 
and  in  many  instances  of  brain-shock  from  blows 
upon  the  head,  the  patient  may  lose  all  memory 
of  immediately  preceding  events. 

Where  the  secondary  process  of  revival  is  that 
which  is  interfered  with,  the  loss  of  memory  is 
generally  most  manifest  in  regard  to  words.  The 
processes  of  association  by  which  these  are  re- 
called to  memory,  are  either  impaired  or  dis- 
turbed, so  that  we  get  one  or  other  variety  of 
amnesia  induced,  either  of  the  paralytic,  or  of 
the  incoordinate  type  (see  Aphasia).  Such  de- 
fects are,  in  the  opinion  of  the  writer,  specially 
prone  to  be  induced  by  lesions  of  the  convolu- 
tions contiguous  to  the  posterior  extremity  of 
the  Sylvian  fissure.  (See  Brain  as  an  Organ  of 
Mind,  pp.  682-7.) 

Where  there  is  mere  loss  of  power  to  express 
thoughts,  the  loss  of  memory  is  often  more  appa- 
rent than  real,  and  is  due  to  a  mere  paralysis 
affecting  speech  and  writing  as  motor  acts  (see 
AptiAsiA).  And  these  conditions,  either  singly 
or  in  combination,  are  also  apt  to  be  induced  by 
lesions  in  the  third  left  frontal  convolution,  or 
of  regions  between  this  gyrus  and  those  bordering 
upon  the  posterior  extremity  of  the  Sylvian 
fissure. 

Trkatsibnt. — The  treatment  of  these  various 
defects  of  memory,  so  far  as  they  are  amenable 
to  therapeutic  influence,  naturaUy  resolves  itself 
into  the  treatment  of  the  various  general  or 
local  morbid  conditions  upon  which  they  depend. 
In  some  cases  we  can  do  little  or  nothing;  but 
in  other  instances  much  good  may  be  effected 
under  the  influence  of  a  tonic  and  restorative 
regimen,  aided  by  stimulant,  sedative,  or  hypno- 
tic remedies.  H.  Chaelton  Bastian. 


MENIDBOSIS  (mV,  a  month,  and  ISpus, 
sweat). — A  term  applied  to  vicarious  menstrua- 
tion by  the  skin.  Sec  Perspiration,  Disorders  of. 

MENIERE'S  DISEASE.    See  Vertigo. 

MENINGES,  Diseases  of.— The  treatment 
of  this  subject  is  naturally  divisible  into  two  main 
heads.  We  have  to  consider  (1 )  the  morbid  con- 
ditions resulting  from  disease  of  the  Cerebral 
Meninges;  (2)  those  of  the  Spinal  Meninges. 
Thougli  most    frequently    affecle<i  separately, 
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4till  it  happens  on  some  occasions  that  these 
two  mam  divisions  of  the  membranes  surround- 
ing th3  great  nerve-centres  are  simultaneously 
diseased.  This  is  the  case,  for  instance,  in 
Epidemic  Cerebro- Spinal  Meningitis,  an  impor- 
tant general  disease,  which  is  considered  in  a 
eepatate  article  {see  Epidemic  Oeebbeo-Spinax 
Mr'.«ngitis).  a  similar  diffusion  of  inflammation 
also  occurs,  but  more  rarely,  in  cases  of  Sporadic 
Ccrebro-Spinal  Meningitis,  which  may  be  some- 
times '  simple,'  and  sometimes  of  the  '  tuber- 
cular' order.  In  the  articles  that  follow,  the 
several  diseases  of  the  Cerebral  Meninges  and  of 
the  Spinal  Meninges  will  be  separately  discussed. 

MENINGES,  CEBEBBAL.  Diseases 
of. — Synon.  :  Fr.  Maladies  des  Meninges  Cere- 
brales ;  Ger.  Krankheiten  der  Himhdute. — The 
following  morbid  conditions,  and  varieties  of 
such  conditions,  have  to  be  considered  under  this 
heading : — 

1.  Inflammation — of  several  varieties. 

2.  H(smorrhage  into. 

3.  Hcematoma  of. 

4.  Isew  growths  and  Adventitious  products. — 
Under  this  head  are  included,  besides  the 
different  kind  of  tumours  originating  in  the 
meninges,  other  bodies  of  quasi-accidental  origin, 
which  may  be  met  with  in  the  cavity  of  the 
arachnoid,  in  the  meshes  of  the  pia  mater,  or  in 
connection  with  the  vessels  of  these  parts. 

5.  Malformations.  See  Brain,  Malforma- 
tions of. 

Inflammation  of  the  cerebral  meninges  occurs 
from  various  causes,  and  also  affects  various 
parts  of  the  membranes,  so  that  the  subjoined 
varieties  of  the  disease  •will  have  to  be  separately 
30nsidered : — 

o-     ,    ,y-    .    V  Idiopathic. 

a.  Simple  Meningitis  Traumatic 

h.  Tubercular  Meningitis. 

The  simple  meningitis  of  traumatic  origin 
occurs  under  three  pretty  distinct  forms,  accord- 
ing as  it  affects  the  dura  mater — Pachymenin- 
gitis; the  surfaces  of  the  arachnoid — Arachnitis  ; 
or  the  meshes  of  the  pia  mater  beneath  this 
membrane — Leptomeningitis.  Both  the  idiopathic 
simple  meningitis  and  tubercular  meningitis  are 
forms  of  leptomeningitis.    All  are  acute  diseases. 

Concerning  chronic  meningitis  we  have  more 
of  pathological  than  of  clinical  knowledge,  though 
even  as  regards  the  former  side  we  are  bound 
to  say  that  much  of  the  thickening  and  opacity 
of  the  arachnoid,  formerly  regarded  as  due  to 
'chronic  inflammation,'  is  rather  a  mere  result  of 
degenerative  overgrowth — partly  brought  about 
as  an  appanage  of  advancing  age,  and  partly  as  a 
consequence  of  frequent  or  long-continued  con- 
gestions. Still,  such  conditions  may  at  times  be 
coupled  with  more  distinctive  evidences  of  actual 
chronic  inflammution,  for  example,  in  some  cases 
of  chronic  mania,  and  also  in  general  paralysis 
of  the  insane. 

Good  reasons,  moreover,  exist  for  believing  in 
the  frequent  clinical  existence  of  local  chronic 
inftamraation  of  the  meninges,  as  evidenced  by 
the  presence  more  especially  of  localised  pain 
and  of  tenderness  on  slight  percussion,  coupled 
with  other  head-.symproms.  Fortunately  for 
the  patient,  however,  we  have  often  no  oppor- 
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tunity  of  verifying  this  diagnosis,  because  such 
a  condition  is  of  itself  not  likely  to  lead  to  fatal 
results.  It  may  follow  a  blow ;  it  may  occur 
as  one  of  the  consequences  of  constitutional 
sj'philis,  or  it  may  manifest  itself  independently 
of  either  of  these  causes.  Chronic  syphilitic 
meningitis  is  the  best  known  of  these  varieties. 
Its  associated  morbid  conditions  are,  however, 
most  closely  related  to  another  set  of  changes, 
which  will  be  described,  and  in  which  we  have 
to  do  with  new  growths  or  '  gummata.' 

Two  other  varieties  of  meningitis  are  occa- 
sionally met  with  as  rare  events ;  first,  an  in- 
flammation limited  to  the  envelopes  of  the 
cerebellum,  or  extending  from  it  only  to  the 
pons  varolii ;  and,  secondly,  an  inflammatory 
condition  of  the  lining  membrane  of  the  lateral, 
and  perhaps  the  third  ventricles.  The  natural 
history  of  these  states  is  at  present  so  little 
known  as  not  to  admit  of  systematic  treatment. 
Their  astiology  and  symptomatology  have  still 
to  be  established.       H.  Chahlton  Bastian. 

MENINGES,  CEREBRAL,  Inflamnaa- 
tion  of,  Simple  Idiopathic. — Stnon.  :  Simple 
Idiopathic  Cerebral  Leptomeningitis ;  Lepto- 
meningitis infantum  (in  part).  Fr.  MSningite 
Simple;  Ger.  Acute  Hirnhautentziindung. 

Definition. — A  simple  non-tubercular  inflam- 
mation of  the  cerebral  pia  mater,  which  may  be 
either  limited  to  the  convexity,  general,  or  con- 
fined to  the  base  of  the  brain.  It  is  associated 
with  very  variable  symptoms  in  diflferent  cases  ; 
and  is  probably  caused  in  many  different  ways. 

MiWLOQt  AND  Pathology. — Our  knowledge 
of  the  aetiology  and  pathology  of  acute  idio- 
pathic cerebral  meningitis  is  only  vague  and  in- 
definite, so  that  little  but  unconnected  statements 
or  mere  suggestions  can  be  here  set  down. 

It  appears  that  sex  exercises  an  influence  in 
the  production  of  idiopathic  meningitis,  and 
that  the  disease  occurs  much  more  frequently 
in  males  than  in  females.  In  regard  to  age,  it 
is  met  with  almost  as  frequently  in  individuals 
from  ten  to  twenty  as  in  those  below  the  tenth 
year.  In  individuals  over  twenty  the  disease  is 
much  more  rare. 

Meningitis  is  apt  to  occur  during,  or  as  a 
sequence  of,  some  acute  febrile  disease,  such  as 
measles,  scarlet  fever,  small-pox,  and  rheumatic 
fever.  It  may  complicate  erysipelas  of  the  head 
and  face ;  or  may  occur  in  the  coiu'se  of  pneumonia 
or  plouro-pneumonia.  Sometimes  it  is  met  with 
in  miserably  cachectic  subjects,  wbo  have  not 
previously  been  suffering  from  any  acute  disease. 
It  has  been  known  to  follow  prolonged  exposure 
to  the  sun ;  to  ensue  after  the  occurrence  oi 
severe  moral  perturbations  ;  and  likewise  to  fol- 
low a  shook  or  blow,  oven  when  this  has  not 
been  complicated  with  nn  external  wound,  oi 
with  a  fracture  of  one  of  the  bones  of  the  skull. 

But  how  do  these  various  predisposing  or 
exciting  causes  operate,  so  as  actually  to  brinR 
about  the  inflammation  of  the  meninges,  with 
which  we  are  now  concerned  ?  Here  some  hints 
only  cau  be  offered  by  way  of  exphmution.  In 
part  the  problem  does  not  differ  fi-om  that  as 
to  the  actual  cause  of  inflammation  in  other 
internal  parts  of  the  body.  Setting  aside 
traumatic  influences,  or  the  sudden  operation  of 
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excessive  heat  or  oxcossivo  cold,  how  does  in- 
flammation start  from  mere  altered  nutritive 
processes?  It  is  diificult  to  believe  in  a  primary 
alteration  in  the  mode  of  aetirity  of  cell-elements 
originating  of  and  by  itself,  independently  of 
altered  nervous  or  of  altered  vascular  conditions 
within  the  texture.  Again,  altered  nervous  in- 
tiaence  (whether  vaso-motor  or  other)  may  be  a 
real  factor  in  the  initiation  of  a  meningitis,  even 
though  we  know  nothing  of  it  as  a  fact,  and 
consequently  can  say  nothing  as  to  the  kind  or 
cause  of  altered  nervous  influence  which  might 
be  operative.  We  are  thrown  back,  therefore, 
necessarily  upon  a  consideration  of  those  altered 
influences  that  may  arise  in  or  upon  the  side  of 
the  vascular  system,  for  the  elucidation  of  the 
other  probable  cause  or  starting-point  of  the  in- 
flammation with  which  we  may  have  to  deal. 

We  shall  do  well  to  bear  in  mind,  also,  that 
in  certain  states  of  the  system,  or  in  certain 
constitutions,  conditions  exist  (partly  febrile, 
partly  cachectic,  and  partly  of  the  nature  of 
blood-poisoning)  which  are  inimical  to  the 
localisation  of  an  inflammatory  process  (how- 
soever initiated),  and  just  as  favourable  to  its 
extension,  especially  in  a  tissue  like  that  of  the 
pia  mater.  And  in  just  such  conditions  of  the 
system  we  should  also  find  that  some  simple 
accident  on  the  side  of  the  vascular  system,  such 
as  the  rupture  of  some  vessel  or  vessels  and  the 
occurrence  of  a  slight  haemorrhage  into  the  tissue, 
or  the  occlusion  of  one  or  more  vessels  either  by 
embolism  or  thrombosis  (events  which  might  not 
on  other  occasions  lead  to  the  setting  up  of  any- 
thing like  inflammation),  may,  under  the  par- 
ticular constitutional  conditions  existing  in  the 
patient,  be  capable  of  exciting  an  inflammatory 
process. 

1.  In  the  acute  diseases,  or  during  convales- 
cence from  them,  as  well  as  in  extremely  cachectic 
subjects,  altered  blood-states  sometimes  exist 
favourable  to  the  occurrence  of  thrombosis ;  and 
this  may  occur  either  in  one  of  the  veins  return- 
ing blood  to  the  longitudinal  sinus,  or  in  the 
sinus  Itself.  The  condition  of  the  sinuses  should 
therefore  be  always  investigated  in  cases  of 
meningitis.  In  many  instances  haemorrhages  have 
been  found  beneath  the  arachnoid  in  meningitis 
and  these  may,  like  the  meningitis  itself,  have 
been  immediately  consequent  upon  thrombosis  in 
the  longitudinal  sinus,  although  this,  the  primary 
process,  has  escaped  observation. 

2.  In  erysipelas  of  the  head  and  face,  as  a 
cause,  we  have  the  type  of  a  mode  of  origin  of 
meningitis  such  as  may  occur  also  in  other  cases 
—for  example,  in  some  of  those  instances  where 
m  the  course  of  rheumatic  fever  symptoms  of 
meningitis  (other  than  those  which  are  occasioned 
Oy  hyperpyrexia)  set  in  with  great  severity  and 
cau«e  the  death  of  the  patient  just  as  rapidly  "s 

th«  k'^  supervene  in  the  course  of  erysipelas 
of  the  head  and  face.    In  both  these  ovses  no 

in 

minute  injection  of  the  pia  maIo7  i^afl  "egions 
basal,  as  well  as  lateral,  or  vertical.    The^  en 

gitis  just  as  in  the  previous  category  of  causes 
the  tendency  would  bo  to  the  establishment  of  a 
meningitis  affecting  the  convexTtyl    0"  °^°^ 
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products  of  inflammation  maybe  met  wi'h 
the  membranes  j>oH  mortem,  but  only  a  \ 
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scopical  examination,  in  one  such  case,  the  writer 
found  the  minute  vessels  blocked  with  concretions 
of  an  albuminoid  or  fibrinous  nature,  which  seem 
to  have  separated  from  the  blood.  (See  Path. 
Trans,  vol.  xx.  p.  8.) 

It  is  difficult  to  say  in  what  acute  conditions 
some  such  cause  as  this  may  not  have  been  opera- 
tive in  setting  up  the  inflammation,  where  meninr 
gitis  occurs  in  the  absence  of  other  easily  recog- 
nisable causes. 

3.  Multiple  embolisms  of  the  vessels  of  the 
pia  mater  in  certain  cases  of  endocarditis  are 
another  possible  initiating  cause  of  idiopathic 
meningitis — which,  moreover,  seemed  almost  cer- 
tainly to  have  been  the  actual  cause,  in  a  case 
that  came  under  the  writer's  observation  a  few 
years  ago. 

4.  Meningitis  may  take  its  origin  in  a  slight 
lacerating  lesion  of  the  surface  of  the  bi-ain  or  of 
its  membranes,  with  or  without  notable  extra- 
vasation of  blood,  as  a  result  of  a  fall  or  blow, 
even  in  cases  where  there  is  no  fracture  of  the 
skull  or  external  wound. 

5.  In  other  cases,  also,  a  meningitis  reaUy 
secondary  may  appear  to  be  primary  and  idio- 
pathic, as  when  (a)  it  extends  from  some  focus  ot 
syphilitic  disease  of  the  meninges,  or  (4)  when  it 
occurs  as  a  sequence  of  some  unrecognised  chronic 
inflammation  involving  the  middle  ear  and  por- 
tions of  the  temporal  bone. 

Anatomical  Characters. — Simple  idiopathic 
inflammation  of  the  cerebral  meninges  is  a  con- 
dition which  varies  much  in  severity  in  different 
cases.  In  its  earliest  or  initial  stage,  nothing 
more  than  a  minute  and  more  or  less  uniform 
injection  of  small  vessels  and  capillaries  in  cer- 
tain regions  of  the  cortex  may  be  met  with.  But 
later  on,  definite  products  of  inflammation  are  to 
be  seen  ;  these  are  for  the  most  part  situated 
beneath  the  arachnoid,  in  the  meshes  of  the  pia 
mater.  They  consist,  according  to  the  stage  of  the 
morbid  process,  either  of  a  gelatinous  white  or 
yellow  lymph-like  matter,  of  actual  pus,  or  ot 
more  coherent  yellow  lymph,  in  the  form  of  mem- 
branous layers.  In  regard  to  the  area  involved 
considerable  differences  also  exist.  The  inflam- 
mation— (1)  may  be  limited  to  the  convexity 
and  to  the  lateral  regions  of  both  hemispheres  ; 
(2)  it  may  be  general,  that  is,  involve  the  parts 
above-mentioned,  and  also  the  base ;  or  (3)  it 
may  be  limited  to  the  basal  regions  of  the 
brain.  In  both  the  latter  cases  the  ventricles 
are  apt  to  contain  fluid,  and  the  central  parts  of 
the  brain  to  be  softened,  as  they  are  in  tuber- 
cular meningitis,  which  also  affects  the  base  in 
a  special  manner. 

Of  these  varieties  as  to  seat,  the  first,  in 
which  the  convexity  is  involved,  is  decidedly 
the  most  typical,  and  in  this  respect  simple 
idiopathic  meningitis  contrasts  in  a  salient 
manner  with  tubercular  meningitis,  in  which 
the  tendency  is  no  less  marked  to  implicate  the 
base  of  the  brain.  In  the  second  variety,  the 
inflammation  beginning  above  probably  extends 
to  the  base  by  mere  continuity,  in  cases  where 
the  condition  of  the  patient,  or  the  intensity 
of  the  inflammatory  process  itself,  favours  its 
spread  from  the  original  site;  or,  in  certain 
cases,  the  inflammation  may  be  from  the  first 
general  in  seat.   In  regard  to  the  third  variety. 
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much  doubt  may  be  said  to  exist.    It  is  by  no 
means  clearly  established  that  a  simple  idio- 
pathic iuflammation  ever  begins  to  manifest 
itself  at  the  base,  and  there  only — though  no 
good  reason  can  be  assigned  why  such  a  distri- 
bution should  not  occasionally  exist,  except 
that  experience   shows  it  to  be  at  least  very 
rare.     If,  moreover,  such  an  inflammation  be 
not  of  unsuspected  traumatic  origin,  there  are 
^till  two  other  modes  of  accounting  for  its  exist- 
ence, which  should  be  excluded  before  regard 
ing  it  as  an  idiopathic  cerebral  meningitis  of 
unusual  site.    Thus,  it  may  be  an  extension  up 
wards  from  the  spinal  meninges  of  an  inflamma- 
tion beginning  there — a  case,  in  fact,  of  cerebro- 
spinal meningitis,  either  sporadic  or  epidemic 
Or,  on  the  other  hand,  it  may  be  one  of  those 
cases  of  tubercular  meningitis  where  the  general 
disease  manifests  itself  on  the  side  of  the  brain 
first,  and  in  which  the  patient  dies  before  the 
local  process  is  at  all  fully  developed.    In  such 
a  case  the  inflammation  may  be  really  of  the 
tubercular  variety,  and  yet  to  superficial  obser- 
vation not  recognisable  as  such.    Although  not 
likely  to  occur  often  when  the  autopsy  is  made 
by  a  competent  observer,  the  case  may  be  other- 
wise, and  either  of  such  misapprehensions  as  to 
the  real  nature  of  the  affection  is  more  especially 
apt  to  occur  where  the  head  only  is  examined. 

In  all  these  cases,  too,  the  inflammation  may 
be  limited  to  the  meninges  themselves,  or  the 
surface  of  the  brain  may  also  be  manifestly 
involved  in  the  inflammatory  process,  so  that 
we  then  have  to  do  with  a  meningo-cercbritis  of 
varying  seat  and  extent. 

Symptoms. — In  no  disease  is  the  symptoma- 
tology more  various  than  it  is  in  acute  menin- 
gitis—a fact  partly  due  to  the  varying  intensity 
of  the  inflammatory  process,  partly  dependent 
upon  the  process  being  localised  or  more  general, 
and  partly  according  as  there  is  or  is  not  the 
co-existence  of  dropsy  of  the  ventricles  with 
inflammation  of  their  walls.  Sometimes  the 
disease  is  almost  latent,  accompanied  only  with 
slight  symptoms,  merging  into  stupor  and  coma 
a  day  or  two  before  death.  Or  the  symptoms 
may  be  marked  and  quite  tragic  in  their  severity  ; 
ushered  in  either  by  frightful  pains  in  the  head, 
by  well-marked  delirium,  or  by  convulsions;  sub- 
Biding  eventually  into  a  condition  of  stupor  or 
coma;  and  followed  by  death  within  eight  or 
ten  days,  though  this  may  be  delayed  till  the 
expiration  of  three  weeks  or  a  month.  Eecovery, 
which  sometimes  occurs,  must  be  regarded  as  a 
rare  event. 

Inasmuch  as  it  is  not  practicable,  within  the 
limits  of  this  article,  to  give  a  detailed  account 
of  the  various  groupings  of  symptoms  that  may 
be  met  with  in  different  cases,  we  must  confine 
ourselves  to  an  enumeration  of  the  symptoms 
themselves,  most  apt  to  occur— (1)  in  the  early 
stages  of  the  di.sea.se,  and  (2)  in  its  later  phases. 

1.  Cephalalgia  of  an  intense  character,  either 
general,  or  localised  in  some  particular  region  or 
regions  of  the  head,  may  be  complained  of  again 
and  again  where  the  patient  is  old  enough,  or, 
if  be  be  too  young,  is  indicated  by  cries,  by  ap- 
plication of  the  hands  to  the  head,  or  by  other 
signs.  Sometimes, however,  this  symptom  may  be 
almost  absent,  or  it  may  come  on  at  a  later  date. 
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Delirium,  occasionally  furious,  at  other  times 
more  quiet  and  of  a  simply  loquacious  type,  is 
another  symptom;  or  extreme  restlessness.  Mere 
insomnia,  too,  sometimes  exists  from  the  com- 
mencement ;  whilst  at  other  times  a  semi-coma- 
tose condition,  gradually  deepening  into  actual 
coma,  may  exist  from  the  first,  especially  in 
children,  or  it  may  succeed  a  transitory  de- 
lirious condition.  Nausea  and  vomiting,  and 
also  convulsions,  either  local  or  general,  may 
be  met  with  in  the  early  stages  of  the  disease, 
and  sometimes  as  initial  symptoms.  With 
them  will  go  general  pyrexia  and  sometimes 
rigors  ;  also  heat  of  head,  rapid  pulse,  a  furred 
and  often  thickly-coated  tongue,  constipation, 
perhaps  some  intolerance  of  light  and  of  loud 
sounds,  together  with  an  easily  obtainable  tdche 
cerebrale. 

2.  As  later  symptoms  we  may  have  localised 
convulsions,  or  spasms,  often  of  the  tonic  order, 
affecting  perhaps  the  head  and  neck,  which  are 
frequently  drawn  backwards,  or  one  or  both 
arms ;  or  a  condition  of  trismus  may  exist.  The 
eyes,  too,  are  sometimes  drawn  upwards.  The 
pupils  may  be  at  fiLrst  contracted,  or  if  not, 
they  may  be  of  medium  size,  unequal  and  insen- 
sitive ;  whilst  later  on  they  are  most  frequently 
widely  dilated  and  insensitive.  The  conjunctiva' 
are  often  injected.  Paralysis  of  one  arm,  or 
sometimes  of  an  arm  and  a  leg,  may  occur.  The 
sensibility  of  the  skin  may  be  either  exalted 
or  deadened.  The  abdomen  is  often  hollow  and 
boat-shaped.  The  tongue  becomes  thickly  coated, 
or  dry  and  brown.  Difficulty  of  deglutition  is 
frequently  well  marked  towards  the  end;  and 
there  is  incontinence  of  faeces  and  urine  as  soon 
as  the  stupor  becomes  marked.  Sometimes  the 
pulse  is  unnaturally  slow  and  infrequent  from 
the  first ;  at  other  times,  and  especially  towards 
the  end,  it  is  very  frequent  and  irregular.  The 
respiration,  too,  becomes  much  disturbed,  being 
often  sighing  and  of  very  irregular  rhythm, 
tending  to  become  stertorous  at  last.  The  tem- 
perature is  frequently  high,  but  pursues  a  mark- 
edly irregular  course.  Eemissions  of  the  py- 
rexial  condition  may  take  place  from  time  to 
time.  The  skin  is  generally  hot  and  dry,  though 
occasionally  there  may  be  copious  sweats.  Stu- 
por and  coma  almost  invariably  occur  at  the  last, 
if  not  present  at  an  earlier  stage. 

PaOGNOsis. — A  large  number  of  deaths  take 
place  within  the  first  week  of  acute  meningitis ; 
a  much  smaller  number  survive  till  the  end  of 
the  second  week ;  fewer  still  reach  the  end  of 
the  third ;  and  only  a  very  few  survive  to  the 
fourth  week.  It  is  difficult  to  say  what  the 
percentage  of  recoveries  may  be ;  but  probably 
less  than  ten  would  survive  out  of  a  hundred 
cases  of  acute  idiopathic  cerebral  meningitis. 

DiAONOSis. — The  diagnosis  of  idiopathic  me- 
ningitis involves  considerations  very  similar  to 
those  arising  in  the  diagnosis  of  tubercular 
meningitis,  and  need  not  therefore  now  be  dis- 
cussed. See  Meninqes,  CEiUiBKAi,,  Inflammation 
of.  Tubercular. 

The  diagnosis  of  simple  from  tubercular  menin- 
gitis must  oftentimes  be  a  matter  of  extreme 
diificulty.  Whether  the  condition  of  the  blood, 
as  recognised  by  the  aid  of  the  microscope,  is  the 
same  in  simple  meningitis  as  it  is  in  tubercular 
3P 
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aieningitis  the  writer  is  unable  to  say.  Should 
it  not  Le  BO,  eome  help  might  bo  obtained  in  this 
direction.  The  conditions  under  which  Iho  disease 
seems  to  develop  may  throw  some  light  upon 
the  problem.  In  regard  to  special  symptoms, 
the  possible  range  is  so  great  in  each  variety, 
that  it  becomes  difficult  to  fix  upon  any  that 
are  positively  distinctive  of  one  or  of  the  other. 
Delirium  is,  however,  rarely  so  violent  in  tuber- 
cular as  it  may  be  in  simple  meningitis._  Re- 
traction of  the  head  is  also  not  so  frequent  in  the 
tubercular  variety.  On  the  other  hand  the  tem- 
perature much  more  frequently  rises  over  101  °_Fh. 
in  simple  than  it  does  in  tubercular  meningitis. 
Finally,  it  must  be  borne  in  mind  that  the 
former  is  an  extremely  rare  disease,  the  latter 
unfortunately  only  too  common;  and  that  whilst 
in  tubercular  meningitis  the  two  sexes  fall  vic- 
tims with  about  equal  frequency,  in  the  simple 
variety,  two  out  of  three  are  likely  to  be  males. 

Tkbatment. — In  the  early  stages  of  acute 
simple  meningitis  aperients  may  be  freely  ad- 
ministered. A  leech  or  two  might  be  applied  to 
tlie  temples,  in  cases  where  pain  is  greatly  com- 
plained of;  or  under  the  same  conditions  the 
head  may  be  shaved  and  an  ice-bag  applied, 
should  it  not  be  deemed  useless  on  account  of 
the  extreme  restlessness  of  the  patient.  The 
writer  believes  that  little  or  nothing  is  to  be 
expected  from  drug  treatment  towards  the  cure 
of  this  disease,  although  some  alleviation  of  the 
more  distressing  sjTnptoms  may  at  times  be 
brought  about  by  special  attention  to  them.  The 
patient  requires  to  be  carefully  fed,  and  assidu- 
ously nursed  and  kept  quiet  throughout,  in  the 
hope  that  the  end  may  be  favourable. 

H.  Chaelton  Bastian. 
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mation of,  Simple  Traumatic. — Several  dis- 
tinct forms  of  meningitis,  of  traumatic  origin, 
have  to  be  carefully  distinguished  from  each 
other.  We  have  a  meningitis  in  which  the 
outer  surface  of  the  dura  mater  is  the  part  chiefly 
affected — Pachymcninqiiis ;  one  in  which  the 
cavity  of  the  arachnoid  is  the  seat  of  the 
mon— Arachnitis ;  and  one  in  which  both  these 
escape,  and  the  subarachnoid  spaces,  or,  it  may 
be,  the  structure  of  the  pia  mater,  is  primarily 
mrolxed—Lcpiomeniiiffitis  or  Subarachnoid  Me- 
ningitis. For  the  most  part,  it  is  possible  to  dis 
tinguish  these  forms  at  the  bedside,  as  well  as  in 
the  post-mortem  room.  Sometimes  the  case  is  of 
a  mixed  form  ;  especially  is  it  not  uncommon  for 
an  inflammation  which  had  begun  between  dura 
mater  and  bone  to  extend  through  the  fibrous 
raombriinc,  and  involve  the  arachnoid  beneath  it  • 
but  it  is  still  a  remarkable  fact  in  pathologj' 
that  very  frequently  the  delicate  aracliuoid  suf- 
Scos  to  restrict  an  extensive  inflammatory  pro- 
cess to  one  or  the  other  side  of  it. 

Of  the  inflammation  between  the  dura  mater 
and  bone  it  is  possibly  true  that  it  occurs  only 
in  association  with  disease  of  the  bono.  If  there 
be  any  exceptions  to  this  latter  statement  they 
occur  probably  in  connection  with  syphili«  Oc- 
casionally cases  are  met  with  in  which  the  ar- 
achnoid  cavity  itself  contuins  puro-lyraph,  the 
Burfice  of  one  hemisphere,  for  instance,  being 
covered,  and  yet  there  is  no  history  of  injury  or 


of  prior  inflammation  of  the  scalp  or  bone.  Such 
cases  are,  however,  rare,  and  their  possible  causes 
need  further  investigation. 

In  a  general  way,  children  may  be  deemed 
more  liable  to  meningitis  after  injuries  than 
adults,  and  in  them  not  very  unfrequ^ently  severe 
and  fatal  complications  ensue  after  injuries  not 
attended  by  fracture. 

1 .  Pachymeningitis.  —  Inflammation  of  the 
meninges  secondary  to  inflammation  of  the  bone 
is  one  of  the  commonest  of  the  dangers  wnich 
attach  to  injuries  to  the  head.  The  bone  is  con- 
tused, and  in  most  cases  there  is  some  stripping 
off  of  the  pericranium. 

Symptoms.  —  For  a  week  or  ten  days  the 
patient  does  well ;  and  then  he  begins  perhaps 
to  complain  of  headache,  feels  chilly  and  uncom- 
fortable, and  cannot  eat.  These  symptoms  in- 
crease, and  drowsiness  and  semi-stupor  may 
come  on.  If  the  ophthalmoscope  be  used,  very 
possibly  at  this  stage  the  discs  may  be  found 
hazy  and  swollen ;  and  this  may  occur  without  any 
evident  defect  of  sight,  or  with  but  little.  If  the 
trephine  bo  now  used,  the  bone  will  be  found 
discoloured,  its  diploe  greenish,  and  beneath  it 
a  collection  of  pus.  The  pus  is  rarely  in  large 
quantity,  and  is  usually  discoloured,  whilst  all 
around  the  collection  of  fluid  there  is  much  cohe- 
rent and  sticky  lymph,  which  loosens  the  mem- 
brane from  the  bone.  It  is  very  rare  to  find  a 
large  abscess,  such  as  those  described  in  the  cele- 
brated cases  given  by  Pott.  Usually  the  termi- 
nation of  such  cases  is  that  the  substance  of  the 
dura  mater  inflames;  that  the  arachnoid  is  im- 
plicated; and  that  a  layer  of  puro-lymph  lines 
that  membrane,  and  coats  the  hemisphere.  With 
this  state  special  symptoms  are  associated,  the 
most  noteworthy  being  hemiplegia  of  the  oppo- 
site side.  Very  commonly,  however,  another 
event  cuts  short  the  case.  In  mentioning  the 
early  symptoms  nothing  has  been  said  as  to 
rigors,  nor  do  they,  as  a  rule,  occur,  unless  the 
complication  just  lainted  at  is  developed.  That 
complication  is  pysemia.  This  pyajmia  has  no 
essential  connection  with  the  meningitis.  It 
depends  upon  the  inflammation  of  bone,  which 
is  the  common  cause  of  both,  and  which  may  be 
the  parent  of  either  singly,  or  of  the  two  as  twins. 
With  the  gangrenous  osteitis  occurs  gangrenous 
phlebitis  of  the  veins  of  the  diploe ;  from  these 
the  process  extends  to  the  proximal  sinus  of  the 
brain  (more  comnionlj^the  superior  longitudinal) ; 
infective  emboli  of  decomposing  material  gain 
access  to  the  circulation  ;  and  all  thewell-known 
phenomena  of  pyaomia  follow.  It  is  most  im- 
portant to  distinguish  the  symptoms  which 
belong  to  the  pya;mia,  if  we  would  rightly  esti- 
mate those  due  to  the  meningitis,  for  very  fre- 
quently they  are  met  with  together.  Especially 
must  we  remember  that  a  severe  rigor  probably 
denotes  pymmia;  and  that,  if  it  be  repeated,  the 
diagnosis  of  this  afllbctiou  is  almost  certain.  It 
is  the  almost  constant  complication  with  phle- 
bitic  pya;mia,  which  so  almost  invariably  disap- 
points the  surgeon  of  any  benefit  from  the  use  of 
the  trephine  in  this  group  of  cases.  If  pyaemia 
does  not  occur,  then  probably  arachnitis  is  there, 
and  thus  it  comes  to  pass  that  a  recovery  after 
secondary  trephining  is  almost  unknown. 

Tkeatment. —  But  little  is  to  be  done  as 
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regards  treatment  for  this  form  of  osteitic  menin- 
gitis;  the  main  thing  is  to  adopt  measures  for 
its  prevention.  The  careful  management  of  the 
\^-ound,  either  by  Lister's  plan  or  by  tlie  constant 
use  of  the  lead  and  spirit  lotion,  and  the  exemp- 
tion of  the  patient  from  all  risk  of  contagion, 
are  the  matters  which  will  chiefly  claim  atten- 
tion. In  cases  of  depressed  compound  fracture 
■without  symptoms,  one  of  the  objects  of  primary 
trephining  is  to  prevent  meningitis,  by  removing 
displaced  fragments,  and  by  aSbrdiug  free  exit 
for  secretions. 

2.  Araclmitis.  —  The  form  of  meningitis  to 
which  the  term  arachnitis  is  applicable  is  a 
frequent  consequence  both  of  inflammation  of 
contused  bone  and  of  wounds  of  the  membranes. 
Enough  has  already  been  said  as  to  the  circum- 
stances under  which  it  occurs  after  contusions  of 
bone,  and  we  have  chiefly  now  to  examine  its 
pathology  and  special  symptoms. 

Ajjatomical  Characters.  —  In  the  post- 
mortem room  arachnitis  may  be  easily  distin- 
guished from  inflammation  in  the  subarachnoid 
spaces,  and  the  distinction  ought  always  to  be 
■carefully  made.  In  arachnitis  the  puro-lymph 
covers  the  cerebral  convolutions  in  an  even  layer, 
and  does  not  dip  into  the  sulci,  to  which,  indeed, 
it  has  no  access ;  whereas  when  the  spaces  are 
affected,  the  sulci  are  filled,  and  the  convexities 
of  the  convolutions  remain  fi'ee.  In  the  latter 
none  of  the  effusion  can  be  peeled  or  sponged 
away,  nor  does  any  adhere  to  the  parietal  arach- 
noid. In  true  arachnitis  both  the  parietal  and 
visceral  layers  are  smeared  over. 

Symptoms. — Many  cases  of  compound  fracture 
of  the  skull,  with  laceration  of  the  dura  mater, 
afford  us  good  opportunities  for  the  study  of  acute 
traumatic  arachnitis;  but,  unfortunately,  in  many 
of  these  cases  the  brain-substance  is  also  punc- 
tured, and  it  becomes  at  least  possible  that  the 
condition  described  as  diffuse  encephalitis  may 
be  present,  and  may  complicate  the  symptoms. 
We  are  helped,  however,  as  regards  the  avoid- 
ance of  fallacious  inferences  by  the  other  set 
of  arachnitis  cases,  in  which  the  arachnitis  is 
secondary  \o  osteitis,  in  which,  there  having 
been  no  injury  to  the  brain,  there  is  no  proba- 
bility of  encephalitis.  Speaking,  then,  from 
the  result  of  observation  of  both  classes,  it  may 
be  stated  that  whenever  evidences  of  arachnitis 
are  found  widely  spread  over  a  whole  hemisphere, 
there  has  been  during  life  hemiplegia  of  the  op- 
posite limbs.  Exceptions,  apparent  or  real,  occur 
to  this,  but  they  are  rare,  and  probably  most  of 
them  are  apparent  and  not  real.  The  risk  of 
error  lies  in  the  case  in  which,  in  a  patient  who 
is  very  ill,  hemiplegia,  which  supervened  gra- 
dually during  the  last  day  or  two  of  life,  may 
have  been  overlooked.  The  hemiplegia  is  rarely 
complete,  and  unless  the  limbs  be  carefully 
tested  at  each  visit,  both  patient  and  surgeon 
may  be  unaware  of  its  presence.  Its  degi'oe  is 
proportionate  to  the  extent  of  the  araclmitis; 
and  if  tlie  latter  pass  under  the  falx  and  involve 
the  opposite  hemisphere  also,  there  may  be 
general  weakness  of  all  the  limbs,  which  may 
again  to  some  extent  mask  the  hemiplegia.  It 
IS  almost  certain  that,  the  hemiplegia  has  little 
or  nothing  to  do  with  pressure  from  oflusod 
fluid,  for  the  latter  is  rarely  in  largo  quantify. 
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Its  immediate  cause  is,  indeed,  not  very  obvious 
but  as  the  gi-ey  matter  of  the  cortex  is  almost 
always  discoloured,  and  changed  from  a  pink 
t;int  to  a  greenish-slate  hue,  it  may  be  conjectured 
that  this  in  some  way  has  to  do  with  the 
symptoms.  The  other  symptoms  which  attend 
acute  diflj'use  arachnitis  are — wandering  delirium 
rarely  violent ;  increased  temperature;  inconti- 
nence of  urine  and  faeces  (part  of  the  hemiplegia) ; 
and  occasionally  unilateral  sweating.  It  should 
be  remarked  that  the  hemiplegia  involves  both 
sensation  and  motion.  As,  however,  it  is  in- 
complete, the  defect  in  sensation  is  almost  cer- 
tain to  escape  notice.  Patients  who  are  obliged 
to  admit  that  they  cannot  move  their  limbs 
forcibly,  will  deny  that  there  is  any  defect  in 
feeling,  and  it  is  often  impossible  to  confute 
them.  In  well-pronounced  cases,  however,  sen- 
sation always  fails  as  well  as  motion. 

Treatment. — It  is  doubtful  whether  recovery 
ever  takes  place  after  this  form  of  arachnitis  has 
become  well  established ;  and  here,  again,  we 
have  to  think  rather  of  prevention  than  of  cure. 
Cold  to  the  head — spirit  lotions  being  the  most 
convenient  form — and  very  early  and  eflicient 
resort  to  mercury,  are  the  chief  measures  where 
the  dura  mater  is  known  to  have  been  lacerated. 
Strong  si)irit  lotions  should  be  used  from  the 
first,  and  mercury  also  given.  It  is  too  late  to 
commence  the  exhibition  of  mercury  after  the 
symptoms  of  arachnitis  have  set  in.  Amongst 
the  measures  of  treatment  of  more  doubtful 
value  are  aconite,  in  small  doses  frequently  re- 
peated, leeches,  blisters,  and  fomentations.  If 
blisters  are  used,  they  should  be  applied  to  the 
neck,  or  back,  or  shoulder. 

3.  Leptomeningitis. —  This  form  of  trau- 
matic meningitis,  which  occurs  in  the  sub- 
arachnoid spaces,  is  an  exceedingly  interesting 
malady. 

Mtiowqy. — Jjeptomeningitis  may  be  encoun- 
tered after  any  form  of  injury  to  the  skull  in- 
volving laceration  or  puncture  of  the  visceral 
arachnoid,  but  its  most  typical  illustrations  are 
witnessed  after  fracture  through  the  petrous 
portion  of  the  temporal  bone.  This  fracture, 
although  usually  counting  as  a  simple  one,  is  in 
reality  compound,  in  that  it  opens  up  access  to 
an  air-containing  cavity.  It  is  possible  that  air 
may  reach  the  injured  bone  either  through  the 
external  ear  or  the  Eustachian  tube. 

It  is  a  matter  of  some  interest  to  determine 
whether  arachnitis  of  these  spaces  often,  if  ever, 
results  from  severe  concussion  without  any  frac- 
ture, or  after  simple  fracture  without  any  pos- 
sibility of  admission  of  air.  It  is_  impossible, 
however,  to  speak  clearly  on  this  point. 

Anatomical  Characters.— Results  which  are 
scarcely  ever  witnessed  after  simple  fractures  in 
other  regions  of  the  skull  may  occur  here,  a  fact 
which  can  only  be  explained  on  the  supposition 
that  we  have  to  encounter  the  risks  incident 
to  compound  lesions.  Amongst  the  results  re- 
ferred to  is  the  frequent  development,  some 
days  after  the  accident,  of  inflammation  in  the 
large  subarjichnoid  spaces  at  the  base  of  the 
brain.  It  is  .proliablo  that  tlio  inflammatory 
process  travels  along  the  course  of  the  nerve- 
trunks  (seventh  norve),  and  thus  gains  access  to 
the  spaces.  AJFocting  first  the  pna-ts  adjacent 
3  P  2 
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to  tJie  roots  of  the  nerves,  the  inflammation 
may  spread  downwards  on  the  medulla  and 
cord,  or  upwards  through  the  posterior  fissures 
into  the  ventricles,  or  over  the  surface  of  the 
hemispheres.  Usually  it  is  almost  confined  to 
the  base  of  the  brain  and  medulla  oblongata. 
These  parts  are  coated -nnth  serous  lymph,  which 
invests  them  closely  and  adheres  to  all  the 
nerve-roots  passing  from  them.  The  layers  of 
arachnoid  which  cover  in  and  confine  the  exu- 
dation remain  quite  transparent,  and  show  no 
traces  of  lym-ph  on  their  inner  surface.  It  is 
.only  when  these  layers  are  cut  or  torn  that 
'access  to  the  inflammatory  effusion  is  gained. 
In  performing  the  autopsy  it  is  needful  to  use 
care  lest  this  laceration  be  made  by  accident, 
and  the  characteristic  appearance  somewhat 
spoiled. 

Symptoms. — Patients  suffering  from  this  form 
of  basal  subarachnoid  inflammation  may  become 
delirious  and  die  very  quickly  in  the  first  access 
of  the  morbid  action;  but,  on  the  other  hand, 
and  more  usually,  they  may  live  for  several 
days,  or  a  week  or  two,  and  show  only  compara- 
tively mild  symptoms.  Absolute  sleeplessness, 
with  occasional  wandering,  but  without  any 
degree  of  paralysis,  was  the  most  prominent 
symptom  in  one  very  well-marked  case.  It  is 
probable,  though  not  as  yet  established,  that 
optic  neuritis  often  attends  this  form  of  menin- 
gitis. Its  peculiarities  as  regards  increase  of 
temperature  have  not  as  yet  been  ascertained. 
That  the  subarachnoid  spaces  are  affected  may 
be  plausibly  suspected  whenever,  after  supposed 
injury  to  the  base  of  the  skull,  vague  cerebral 
symptoms,  unattended  by  definite  paralysis, 
supervene ;  and  if  there  have  been  bleeding 
from  the  ear  and  deafness,  with  facial  paralysis 
in  the  first  instance — a  triad  pathognomonic  of 
fractured  petrous  bone — then  this  is  the  form 
of  meningitis  certain  to  follow,  if  any. 

Prognosis. — As  regards  recovery  from  trau- 
matic meningitis  of  the  base,  what  has  been  said 
on  the  diflBculties  informing  a  confident  opinion 
as  to  its  presence  will  suflieiently  explain  the  im- 
possibility, in  any  given  case  in  which  recovery 
has  resulted,  of  feeling  sure  that  the  inflammation 
in  question  had  really  existed.  Many  patients, 
however,  recover  more  or  less,  often  perfectly, 
after  prolonged  and  severe  symptoms  following 
fractured  base.  Some  of  these  are  doulitless 
recoveries  from  severe  contusion,  but  others  espe- 
cially those  in  which  serous  fluid  has  drained 
away  from  the  ear,  may  be  plausibly  conjectured 
to  be  recoveries  from  meningitis  of  the  base 

TnRATMENT.  — The  measures  of  treatment 
likely  to  conduce  to  recovery  in  such  cases  are 
the  same  as  those  for  other  forms  of  meninritis 
Mercury  to  ptyalism  is  the  chief  agent,  and  so 
impressed  has  the  writer  for  long  been  as  to  tlie 
danger  of  the  malady,  and  the  value  and  harm- 
lessn.ss  of  the  drug,  that  he  has  been  in  the 
habit  of  giving  ,t  from  the  first  in  all  cases  in 
which  fracture  of  the  petrous  bone  has  been 
diagnosed.  Jonathan  Hutchinson! 

MENINGES,  CEREBRAL.  Inflam- 
mation of,  Tubercular.- SvKoN.  :  qZXt 
Meninguis;  Acute  Hydrocephalus;  hITJ. 
cephaliis  mternus;  Brajn  Fever  fin  partV  Tuber- 


cular Leptomeningitis ;  Fr.  Fiivre  ciribrala; 
Meningite  gramdeuse;  Meningite  tuber ouleute; 
Ger.  Tubercidose  Hirnhautentzundung. 

Definition. — An  acute  and  extremely  fatal 
febrile  disease,  with  a  predominance  of  head- 
symptoms  ;  terminating  in  stupor  and  coma,  with 
or  without  convulsions ;  and  characterised  after 
death  by  a  '  granular '  meningitis  affecting  the 
pia  mater  at  the  base  of  the  brain,  with  the 
frequent  accompaniment  of  dropsy  of  the  lateral 
ventricles,  and  softening  of  the  parts  around 
them.  The  inflammation  of  the  membranes  at 
the  base  of  the  brain  is  often  found  to  be  asso- 
ciated with  a  spinal  meningitis. 

Tubercular  meningitis  is  not  an  independent 
affection;  it  constitutes  one  important  phase  of 
a  many-sided  general  disease  commonly  known 
as  Acute  Tuberculosis,  and  marked  anatomically 
by  the  presence  of  '  grey  granulations '  vrithin 
the  thorax  and  abdomen,  as  well  as  in  the  mem- 
branes of  the  brain.  In  certain  rare  cases  death 
takes  place  from  granular  meningitis,  before  the 
anatomical  marks  of  the  general  disease  have 
had  time  to  develop  within  the  chest  or  abdo- 
men. More  frequently,  however,  the  manifes- 
tations of  the  general  disease  are  already  well 
developed  in  one  or  other,  or  in  both,  of  these 
situations,  at  the  time  that  they  reveal  them- 
selves also  on  the  side  of  the  brain.  In  the 
latter,  and  by  far  the  most  common  class  of 
cases,  the  symptoms  met  with  will  be  in  part 
those  of  the  general  affection,  and  in  part  (but 
in  a  predominant  degree)  those  due  to  that  im- 
plication of  the  brain  and  its  membranes  with 
which  we  are  now  specially  concerned.  See 
Tuberculosis,  Acute. 

./Etiology. — The  setiology  of  tubercular  men- 
ingitis of  course  resolves  itself  into  the  fetiology 
of  the  general  disease,  acute  tuberculosis,  of 
which  it  forms  part. 

This  affection  is  one  which  occurs  with  special 
frequency  in  young  children,  between  two  and 
six  years  old,  though  it  is  also  met  with  in 
infants,  in  older  children,  in  young  adults,  and 
even  in  persons  beyond  middle  age.  In  adults 
it  is  most  apt  to  manifest  itself  as  an  occasional 
complication  in  the  course  of  chronic  phthisis. 
In  children  a  proclivity  to  the  disease  seems 
often  to  be  inherited,  so  that  two  or  more 
in  the  same  family  may  be  carried  off  by  it.  But 
in  what  proportion  of  cases  any  such  proclivity 
exists  can  scarcely  be  said  to  be  known. 

The  central  brain-changes — namely,  the  dropsy 
and  the  central  softening — are  not,  in  the  opinion 
of  the  writer,  necessary  accompaniments  of  tuber- 
cular meningitis,  although  they  most  frequently 
coexist — ^just  as  they  are  also  most  frequently 
concomitants  of  simple  or  non-tubercular  men- 
ingitis when  it  affects  the  base  of  the  brain. 
These  central  brain-changes  were,  however,  the 
part  of  the  disease  that  first  attracted  the 
attention  of  physicians,  so  that  the  affection 
with  which  we  are  now  concerned  was  known 
as  AcH/e  Hydrocephalus  long  before  the  more 
modern  designations  of  Granular  or  Tubercular 
Meningitis  came  into  use. 

Anatomical  Ciiaractbrs. — When  the  calraria 
is  removed  the  dura  mater  is  found  to  be  tightly 
stretched  over  the  brain.  On  stripping  back  this 
membrane,  the  arachnoid  presents  a  dull  appear- 
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-ance,  and  it  is  slightly  sticky  -when  touched. 
The  convolutions  of  the  vertex  and  lateral 
regions  of  the  brain  are  seen  to  be  more  or  less 
flattened  from  pressure,  and  the  sulci  are  cor- 
respondingly indistinct.  No  lymph  may  be  seen ; 
or  at  most  a  small  quantity,  in  the  lower  parietal 
regions  along  some  of  the  branches  of  the  middle 
cerebral  arteries.  When  the  brain  is  removed, 
however,  and  its  under  surface  is  examined,  a 
more  or  less  opaque  white  or  a  yellowish  lymph- 
like matter  may  be  seen  (beneath  the  arachnoid, 
in  the  meshes  of  the  pia  mater)  extending  from 
the  optic  commissure  backwards  over  the  central 
portions  of  the  base  and  onwards  over  the  pons. 
In  certain  cases  lymph  and  evidences  of  recent 
inflammation  are  found  round  the  medulla,  and 
even  along  the  whole  length  of  the  spinal  cord. 
More  or  less  lymph  also  extends  on  each  side 
into  the  sylvian  fissures.  A  minute  inspection 
will  likewise  show  that  the  tip  of  the  temporo- 
sphenoidal  lobe,  and  the  orbital  surface  of 
the  frontal  lobe,  are  flecked  with  a  number  of 
translucent  granulations,  as  though  the  parts 
had  been  sprinkled  with  fine  sand ;  and  on  open- 
ing up  the  Sylvian  fissure  on  each  side,  similar 
granulations,  with  others  more  opaque  and  of 
larger  size,  may  be  seen  amongst  the  lymph  in 
this  situation.  Translucent  granulations  also 
sometimes  exist,  scattered  more  sparingly  over 
the  lateral  aspects  of  the  hemispheres,  especially 
along  the  sides  of  the  vessels. 

Examination  with  the  microscope  shows  that 
the  granulations  are  composed  of  overgrowths 
of  tissue-elements  immediately  surrounding  the 
smaller  vessels,  and  within  their  perivascular 
sheaths.  In  these  situations  the  tissue  over- 
^owths  may  cause  a  local  bulging  of  the  sheath, 
either  all  round,  or  merely  on  one  side  of  the 
vessel ;  and  when  such  growths  become  opaque 
from  incipient  fatty  degeneration,  they  are  then 
more  easily  visible  as  minute  white  specks.  A 
close  examination  of  the  prolongations  of  the 
pia  mater  dipping  between  the  convolutions, 
with  the  aid  of  lens  or  microscope,  will  often 
show  minute  granulations  not  otherwise  recog- 
nisable— and  that,  too,  in  many  regions  of  the 
brain.  And  in  cases  of  incipient  tubercular 
meningitis,  where  the  amount  of  lymph  about 
the  base  is  extremely  slight,  the  lens  or  micro- 
scope may  show  the  presence  of  granulations, 
not  otherwise  recognisable,  in  and  around  the 
lower  part  of  the  Sylvian  fissures — that  is  in  the 
regions  where  they  are  most  prone  fijst  to  mani- 
fest themselves. 

The  pia  mater  is  generally  unduly  adherent 
to  the  surface  of  the  convolutions,  so  that  it 
can  only  be  removed  in  small  shreds,  and  then 
not  without  tearing  the  superficial  grey  matter. 
This  condition  of  things  is  the  very  opposite 
of  what  may  be  met  with  in  some  cases  of 
simple  meningitis  affecting  the  vertex,  in  which 
the  thickened  pia  mater,  with  all  its  prolon- 
gations, may  sometimes  be  easily  stripped  off 
from  the  greater  portion  of  a  hemisphere  in  one 
piece. 

The  substance  of  the  brain  is  commonly  much 
more  vascular  than  natural.  The  lateral  ven- 
tricles are  usually  moderately  dilated,  containing 
from  2  to  4  or  6  ounces  of  not  very  clear  serum. 
The  veins  on  their  surface  are  then  engorged. 
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and  the  fornix  and  other  adjacent  parts  may  be 
more  or  less  softened,  or  actually  diifluent.  Mi- 
croscopical examination  of  such  softened  tissue 
will  reveal  the  presence  of  an  abundance  of 
granulation-corpuscles;  and  its  specific  gravity, 
if  estimated,  will  be  found  to  be  diminished — 
both  these  characteristics  being  marks  of  a  patho- 
logical softening  which  has  occurred  during  life, 
and  not  of  a  softening  due  to  mere  post-mortem 
maceration.  Some  have  erroneously  supposed 
that  such  mere  maceration  would  be  adequate 
to  produce  the  softening. 

Sometimes  the  above-described  changes  are 
more  fully  developed  in  one  than  in  the  other 
hemisphere ;  and  occasionally  also  in  some  parts 
of  the  brain  smaU  nodular  growths  of  a  '  tuber- 
cular '  nature  may  be  met  with,  varying  in  size 
from  a  small  pea  to  an  almond.  These  growths 
are  most  apt  to  occur  in  the  substance  of  some 
of  the  cerebral  convolutions,  or  near  the  surface 
of  the  cerebellum,  or  even,  as  the  writer  has  seen, 
within  the  substance  of  the  corpus  striatum.  In 
many  such  cases  the  small  nodular  tumours  will 
be  found  to  be  in  intimate  relations  with  the 
vessels  of  the  part,  and,  in  fact,  to  be  composed 
of  a  mere  aggregate  of  the  smaller  'granulations' 
more  or  less  fused  into  a  single  mass. 

Pathology. — The  granulations  begin  to  ap- 
pear first  in  the  meninges  of  the  base  under 
those  influences,  whatever  they  may  be,  that 
lead  to  the  development  of  similar  grey  granu- 
lations in  other  organs  of  the  body.  These 
primary  changes  excite  a  common  inflammation 
of  the  membranes  around,  and  thus  entail  the 
production  of  the  lymph,  which  covers  the  base 
of  the  brain,  and  extends  on  either  side  into  the 
Sylvian  fissures.  Why  the  grey  granulations 
should  tend  to  develop  first,  and  specially  about 
the  vessels  at  the  base  of  the  brain,  cannot  at 
present  be  explained. 

This  inflammation  of  the  basal  meninges  also 
extends,  by  direct  continuity  of  tissue,  over  and 
around  the  cerebral  peduncles  to  the  velum  in- 
terpositum,  and  to  the  connective  tissue  at  the 
upper  an-d  anterior  extremity  of  the  middle  lobe 
of  the  cerebellum.  In  one  or  other,  and  often 
in  both,  situations  the  tissues  are  thickened  by 
lymph.  The  writer  has  seen  the  velum  inter- 
positum  thick  and  leather-like  in  consistence, 
and  the  vense  magnse  Galeni  which  run  through 
it  blocked  by  tlirombosis;  and  this  he  believes 
to  be  an  occasional  cause  of  the  central  soften- 
ing and  dropsy,  previously  referred  to  as  com- 
ponent parts  of  the  disease  (see  Edinburgh 
Medical  Journal,  April  1867).  In  other  cases, 
where  no  such  thickening  or  thrombosis  is  to  be 
detected,  there  is  great  swelling  of  the  connec- 
tive tissue,  from  development  of  lymph,  opposite 
the  termination  of  these  great  veins  which  re- 
turn the  blood  from  the  surface  of  the  ventricles 
and  from  the  central  parts  of  the  brain — at  the 
point,  that  is,  where  the  veins  of  Galen  empty 
themselves  into  the  straight  sinus. 

In  this  way  the  very  common  association  of 
the  central  ventricular  changes  witli  the  basal 
meningitis  may  be  accounted  for,  and  also  the 
occasional  absence  of  such  changes,  in  instances 
where  the  inflammation,  apt  to  bo  setup  through 
mere  continuityof  tissuo,doosnot  attain  sufficient 
proportions  to  interfere  with  the  return  of  blood. 
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either  through  the  veins  of  Galen,  or  from  them 
into  the  straight  sinus.  It  is  of  course  possible 
that  the  central  softening  may  also  be  favoured 
by  an  independent  nflfection  of  the  small  vessels 
situated  in  the  walls  of  the  ventricles,  and  a  de- 
velopment of  gi-anulations  around  them— though 
this  has  not  hitherto  been  recognised.  It  is, 
however,  well  known  that  thrombosis  is  ex- 
tremely apt  to  occur  in  those  minute  vessels  in 
various  parts  of  the  brain  which  are  enveloped 
by  granulations — a  fact  that  goes  far  to  account 
for  the  extreme  gravity  of  the  symptoms  in 
many  cases  of  tubercular  meningitis,  in  which 
naked-eye  changes  appear  to  be  slight  and  alto- 
gether disproportionate  in  amount. 

Symptoms. — The  symptoms  presented  in  dif- 
ferent cases  of  tubercular  meningitis  often  vary 
very  widely  from  one  another,  although  amongst 
them  all  there  is  an  underlying  bond  of  similarity. 
The  variation  may  be  easily  understood  from  a 
consideration  of  the  fact  that  such  symptoms 
form  part  of  those  pertaining  to  a  febrile  affec- 
tion characterised  by  other  local  manifestations, 
of  varying  importance  in  different  cases  ;  and 
also  from  the  fact  of  the  differences  constantly 
met  with  in  the  relative  and  absolute  develop- 
ment of  the  different  kinds  of  changes  encountered 
within  the  cranium  itself  in  this  disease — espe- 
cially in  regard  to  the  amount  of  ventricular 
effusion  and  central  softening  existing  in  con- 
junction with  the  meningeal  inflammation,  which 
itself  varies  much  in  intensity  and  in  regard  to 
the  area  involved  in  different  cases. 

It  is,  therefore,  usual  and  most  convenient  to 
eniimerate  the  possible  signs  and  symptoms  of 
this  disease  as  they  occur  in  tliree  stages — 
artificial  and  often  ill-marked  from  one  another 
as  they  are — namely,  (1)  those  of  the  invasion 
stage ;  (2)  those  of  the  developed  disease ;  and 
(3)  those  of  its  closing  phases. 

(1)  Stage  of  Invasion. — Amongst  the  initial 
symptoms  of  tubercular  meningitis  may  be  men- 
tioned obstinate  and  recurrent  vomiting,  often 
associated  with  constipation  ;  coming  on  fre- 
quently after  a  period  of  previous  malaise  ;  and 
associated  with  fretfulness,  slight  wasting,  in- 
disposition to  play,  and  disturbed  sleep.  Soon 
after,  or  simultaneously,  there  may  be  more  or 
less  marked  indications  of  cephalalgia.  Youno- 
children  who  cannot  speak  are  fretful  and  con- 
stantly cry;  they  often  also  put  their  hands 
to  their  head.  Such  children  sbirt  and  cry 
out  in  their  sleep.  The  temperature  may  be  as 
yet  scarcely,  if  at  all  elevated ;  or  there  may 
be  rigors  from  time  to  time,  with  temporary 
feverishness,  recurring  daily  about  the  same 
hour.  The  child  often  cries  out  when  touched 
and  a  more  or  less  general  exalted  sensibility  t() 
painful  impressions  seems  to  exist. 

(2)  Developed  Disease.— In  the  second  stage 
any  feverishness  that  may  have  existed  often 

u  ^"■y  ^0  less  restlessness,  so  that 

the  child  even  sleeps  more  than  natural.  The 
pupils  are  often  insensitive  to  light,  and  unequal 
There  is  frequently  also  some  slight  or  perhaps 
marked  strabismus.  The  pulse  is  apt  to  be  much 
less  frequent  than  natural  (56-70  per  minute 
perhaps),  and  decidedly  irregular.  The  hvpor- 
sensitiveness  of  skin  may  h.ave  disappeared  but 
a  peculiar  vaso-raotor  irritability  exists,  so  that 


when  the  nail  of  the  fore-finger  is  drawn  once 
across  the  skin  of  the  abdomen  or  other  part,  a 
deep  red  linear  mark  comes  out  slowly,  and  per- 
sists a  long  time.  This  so-called  '  tache  cdre- 
brale,'  whilst  also  met  with  in  other  affections, 
is,  as  Trousseau  rightly  enough  insists,  rarely 
absent  in  tubercular  meningitis.  Frequent  plain- 
tive cries  may  be  uttered,  though  the  child  is 
generally  more  quiet  and  drowsy  ;  it  is  apathetic 
also  in  regard  to  food,  not  asking  or  crying  for 
it,  but  still  taking  it,  perhaps  well,  whenever  it 
is  administered.  Convulsions  may  occur  during 
this  stage,  or  weakness  of  one  or  more  limbs  may 
be  noticed,  especially  where  larger  tubercular 
nodules  occur  in  one  or  other  portion  of  the 
brain-substance.  Sometimes,  too,  the  paralyses 
is  of  a  shifting  and  transitory  nature,  varying 
in  degree  or  even  in  situation  in  the  course  of  a 
few  days. 

(3)  Closing  Phases. — In  the  closing  stages  of  the 
disease  the  drow.siness  may  gradually  deepen  into 
stupor  or  actual  coma;  though  in  conditions  short 
of  the  latter,  the  child  may  still  more  or  less  fre- 
quently utter  plaintive  cries.  The  pulse,  instead 
of  being  less  frequent  than  natm-al,  now  becomes 
preternaturally  frequent ;  whilst  the  respiration 
often  assumes  a  slow,  sighing,  and  markedly 
irregular  type.  The  face,  frequently  pale  and 
clammy,  flushes  at  times.  The  head  is  hot,  and 
the  temperature  generally  rai sed,  though  often  n o  t 
more  than  to  100°,  and  rarely  beyond  102°,  until 
quite  to  the  close  of  the  disease.  The  fontanelle 
is  raised,  and  there  may  be  unnatural  pulsation. 
The  eyes,  when  examined  with  the  ophthalmo- 
scope, may  show  evidences  of  grey  granulations 
in  the  choroid.  The  pupils  may  be  unequal,  but 
are  generally  dilated  and  insensitive.  In  one 
remarkable  case  the  writer  has  seen  a  rhyth- 
mical contraction  and  dilatation  go  on,  especially 
on  exposing  them  to  light.  In  this  stage,  when 
the  patient  is  sufiiciently  conscious,  it  may  be 
found  that  sight  is  notably  impaired  or  almost  lost. 

The  patient  may  take  the  food  which  is  given, 
up  to  the  last ;  though  at  other  times  there  seems 
to  be  an  actual  inability  to  swallow  it,  even  when 
it  is  placed  in  the  mouth,  owing  to  paralysis  of 
the  muscles  of  the  tongue  and  pharynx.  The 
abdomen  is  often  boat-shaped  and  retracted ;  and 
an  obstinate  constipation  still  continues.  Even 
in  this  last  stage  of  the  disease  a  temporary 
and  delusive  lull  may  take  place ;  the  child  may 
seom  to  revive  a  little,  but  only  too  soon  to  lapse 
again  into  a  state  as  bad  as  or  even  worse  than 
before.  Frequent  and  long-continued  convulsive 
soiuures  are  especially  apt  to  occur  during  this 
stage  of  the  disease ;  and  death  may  take  place 
during  or  immediately  after  one  of  these  attacks. 
At  other  times  the  end  is  brought  about  more 
gradually,  through  progressing  failure  in  the 
heart's  action,  combined  wnth  disturbance  of 
respiration.  In  the  latter  class  of  cases  the 
temperature  may  gradually  fall,  during  the  last 
few  hoiu's  before  death  takes  place,  to  several 
degrees  below  the  normal ;  though  in  other  cases 
of  tubercular  meningitis  there  is  a  slow  and 
steady  rise  of  temperature  up  to  105°,  or  even. 
106°,  before  the  patient  expires. 

Diagnosis. — In  the  early  stages  the  diagnosis 
of  tubercular  meningitis  may  present  extreme 
difficulties.    AVo  must  wait,  before  expressing  a 
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aefinite  opinion  in  one  of  these  doubtful  cases, 
till  the  patient  has  been  seen  and  examined  two 
or  three  times.  The  premomtory  symptoms  and 
those  of  the  first  stage  are  often  far  from  distinc- 
tive. They  may,  it  is  true,  represent  the  begin- 
ning of  tubercular  meningitis,  but,  on  the  other 
hand,  they  may  also  represent  something  less 
serious — for  instance,  a  mere  failure  of  health 
from  various  causes,  complicated  by  some  gastro- 
intestinal irritation,  or  perhaps  the  commencing 
outbreak  of  some  one  or  other  of  the  specific 
fevers.  Details  as  to  the  child's  condition  during 
the  last  two  or  three  weeks,  comprising  the  order 
of  evolution  of  the  several  symptoms,  may,  how- 
ever, throw  some  light  upon  the  real  nature  of 
the  case  at  an  early  stage  of  the  disease. 

A  contributory  cause  of  the  difficulties  beset- 
ting the  early  diagnosis  of  tubercular  meningitis 
is  to  be  found  in  the  fact  that  acute  tuberculosis 
is  itself  extremely  difficult  to  recognise.  We 
cannot,  therefore,  readily  fall  back  upon  a 
diagnosis  of  the  general  condition  in  order  to 
strengthen  our  diagnosis  of  tubercular  meningitis. 
As  a  matter  of  fact  it  is  just  the  reverse.  Of  all 
the  local  manifestations  of  this  disease,  those 
within  the  head  produce  by  far  the  most  definite 
set  of  symptoms  ;  so  that  we  can  always  most 
safely  infer  the  probable  existence  of  acute 
tuberculosis  with  grey  granulations  throughout 
the  body,  from  the  presence  of  the  developed 
symptoms  of  tubercular  meningitis.  The  symp- 
toms produced  by  grey  granulations  within  the 
thorax  or  within  the  abdomen,  are  far  less 
distinctive  or,  in  fact,  not  distinctive  at  all.  The 
existence  of  a  particular  habit  or  build  of  body 
■  in  all  cases  of  acute  tubercidosis  to  any  ap- 
preciable extent,  or  certainly  to  such  an  extent 
as  to  make  it  possible  to  use  the  recognition  of 
it  as  an  aid  to  diagnosis  in  a  case  otherwise 
obscure,  is  very  improbable.  Our  notions  as  to 
the  existence  and  nature  of  a  tubercular  habit 
of  body  need  revision  ;  it  must  not  thoughtlessly 
be  confounded  with  the  mere  phthisical  habit  of 
body ;  and  it  seems  probable,  from  more  than  one 
point  of  \new,  that  acute  tuberculosis  is  a  quasi- 
accidental  disease,  occurring  at  times  in  in- 
dividuals of  any  build  of  body  whatsoever — with 
no  more  limitations,  that  is,  than  may  exist  in 
regard  to  the  incidence  upon  persons  of  different 
bodily  types  of  one  of  the  common  acute  specific 
diseases. 

The  symptoms  of  the  established  disease  are 
therefore  alone  distinctive,  to  any  really  trust- 
worthy extent,  of  the  existence  of  tubercular 
meningitis,  and  through  it  of  the  presence  of  its 
general  underlying  condition.  We  may  have 
our  suspicions  before,  but  these  can  only  trans- 
form themselves  into  certainties  as  the  disease 
actually  develops,  and  as  it  passes,  moreover, 
into  the  incurable  stage. 

At  this  phasis  of  the  disease  the  alternative 
conditions  to  be  thought  of  are  in  the  main 
these — typhoid  fever  on  the  one  hand,  or  else 
some  form  of  intracranial  disease  other  than 
tubercular  meningitis.  Hero,  as  in  almost  all 
cases  of  brain-disease,  we  have  to  look  not  to  any 
one  or  two  signs  or  symptoms  which  can  be  re- 
garded as  pathognomonic,  but  rather  to  the  sum 
total  of  symptoms,  and  to  the  way  in  which  tiioy 
are  eprouped.  Wiih  the  possible  oxisttnco  of  some 


or  all  of  the  premonitory  and  initial  symptoms 
already  enumerated,  if  the  patient  becomes  more 
somnolent ;  if  the  pulse  falls  much  below  par  in 
fi-equency,  and  is  at  the  same  time  irregular;  if 
with  a  condition  of  fever  still  existing,  the  child 
does  not  constantly  crave  for  drink ;  and  especially 
if  there  is  also  the  combination  of  obstinate  con- 
stipation and  a  retracted  abdomen,  together  with 
an  irregular  and  suspirious  form  of  respiration, 
we  may  feel  more  and  more  certain  that  we  have 
not  to  do  with  even  one  of  the  most  anomalous 
forms  of  typhoid  fever  associated  with  head- 
symptoms — or,  indeed,  with  any  form  of  intra- 
cranial disease  other  than  tubercular  meningitis. 
An  examination  of  the  temperature  chart  may 
considerably  aid  us  in  the  same  direction,  and 
so  also  may  a  microscopical  examination  of  the 
blood. 

Some  years  ago,  the  writer  made  observations 
upon  this  latter  point,  tending  to  show  that  in 
tubercular  meningitis  there  are,  in  a  large  pro- 
portion of  the  cases,  distinctive  alterations  in  the 
blood — as  drawn  by  a  needle-prick  from  the  tip 
of  the  fore-finger  and  examined  at  once  upon  an 
ordinary  microscope-slide — capable  of  affording 
very  material  aid  in  the  diagnosis  of  tubercular 
meningitis  from  typhoid  fever,  as  well  as  from 
other  brain-affections  (such  as  a  new-growth  im- 
plicating the  pons  and  contiguous  parts,  throm- 
bosis in  some  of  the  cranial  sinuses,  or  perhaps 
one  of  the  simple  forms  of  meningitis).  The 
characters  of  the  blood  met  with  in  tubercular 
meningitis  are  these : — The  white  corpuscles 
are  decidedly  more  numerous  than  natural,  and 
speedily  (that  is,  within  ten  to  fifteen  minutes 
after  the  blood  has  been  drawn)  show  signs  of 
great  amceboid  activity,  by  the  development  of 
vacuoles  within  them,  and  of  numerous  projec- 
tions from  their  outer  surface ;  groups  of  proto- 
plasmic particles  of  various  sizes  are  also  to  be 
seen  interspersed  amongst  the  blood-corpuscles, 
as  well  as  here  and  there  a  small  pigment-granule 
or  an  irregular  block  of  pigment  of  reddish  or 
reddish-black  colour.  The  red  corpuscles  usually 
run  together  into  irregtilar  masses,  rather  than 
into  definite  rouleaux,  though  they  present  no 
very  distinctive  changes.  This  increase  in  num- 
ber with  exalted  amoeboid  activity  of  white 
corpuscles,  in  conjunction  with  the  other  blood- 
characters  above-mentioned,  are  not  met  with 
in  typhoid  fever,  or  in  the  great  majority,  at 
least,  of  other  cerebral  affections. 

For  the  diagnosis  of  tubercular  from  the  simple 
form  of  meningitis,  see  Mkningbs,  Cerebual, 
Inflammation  of.  Simple  Idiopathic.     _      _  _ 

Proonosis. — Death  is  woll-uigh  certain  within 
three  weeks, or  at  most  a  month, from  the  date  of 
the  invasion-symptoms  of  tubercular  meningitis. 
When  the  disease  has  arrived  at  a  stage  permit- 
ting of  pretty  certain  diagnosis,  hope  rather  than 
rational  expectation  may  still  hold  out  a  chance 
of  recovery.  Although  instances  of  this  have 
occurred,  they  are  of  extreme  raritj'.  If  the 
course  of  the  disease  is  to  be  modified  by  treat- 
ment, it  roust  be  during  those  early  stages  when 
we  are  capable  of  forming  only  a  provisional  or 
tentative  diagnosis.  In  tiiesi'  stages,  however, 
the  writer — and  many  good  observers  shan^  this 
opinion — is  inclined  to  think  that  under  judicious 
treatment  the  development  of  the  disease  maj 
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be  arrested.  Still  this  view  may,  quite  possibly, 
be  an  erroneous  one.  Proof  of  such  a  position, 
OP  of  its  opposite,  is,  from  the  nature  of  the 
case,  impossible. 

Treatment. — From  what  has  just  been  said, 
it  will  be  seen  that  anything  like  curative  treat- 
ment must  be  directed  to  the  early  or  premoni- 
tory symptoms  of  the  disease.  Here  the  writer 
thinks  he  has  seen  decidedly  good  results  from 
one  to  six  grains  of  iodide  of  potassium,  accord- 
ing to  the  age  of  the  child,  administered  three 
times  a  day,  with  small  doses  of  cod-liver  oil ; 
at  the  same  time  attending  to  the  state  of  the 
bowels,  and  giving  suitable  doses  of  bromide  of 
potassium  at  night,  till  the  restless  condition 
with  disturbed  sleep  has  passed  away. 

When  the  disease  is  further  advanced,  we  may 
perhaps  be  able  to  diminish  pain  by  the  appli- 
cation of  cold  to  the  head  ;  but  we  only  aggra- 
vate the  sufiferings  of  the  patient  by  the  use  of 
blisters,  tartar  emetic  ointment,  or  other  irrita- 
ting applications.  Bromide  of  potassium  may 
do  something  to  keep  convulsions  in  check, 
though  at  other  times  it  seems  to  be  quite 
powerless.  Chloral  is  probably  a  dangerous  drug 
for  a  patient,  the  action  of  whose  heart  is  already 
so  seriously  interfered  with  ;  though  chloroform 
inhalations  may  be  had  recourse  to  in  an  extreme 
case,  where  persistent  convulsions  cannot  other- 
wise be  checked.  Beyond  this,  the  child  needs 
the  most  careful  nursing,  and  to  be  well  sup- 
ported with  strong  beef-tea  and  milk,  and  occa- 
sionally with  stimulants,  so  long  as  it  is  capable 
of  taking  food,  whilst  attention  i.s  paid  to  the 
bowels.  In  this  way,  if  the  patient's  case 
is  to  prove  one  of  those  rare  and  exceptional 
instances  in  which  recovery  is  possible,  we,  at 
all  events  do  nothing  to  thwart  the  course  of 
natural  processes  which  have  a  chance,  however 
small,  of  terminating  in  recovery. 

H.  Chaklton  Bastian. 

MEK-nSTGES,  CEREBRAL,  Heemor- 
rhage  into.— Stnon.  :  Fr.  Apoplexie  mcningee ; 
Hemorrhagie  miningee ;  Ger.  Himhauihlutungen. 

Definition.— Effusion  of  blood  in  one  or  other 
of  the  following  situations  :—(l)  Between  the 
bone  and  the  dura  mater ;  (2)  Between  the  dura 
mater  and  the  arachnoid  (into  the  so-called 
'arachnoid  sac');  or  (3)  beneath  the  arachnoid 
and  into  the  moshes  of  the  pia  mater. 

Etiology.— The  first  of  these  varieties  of 
meningeal  haemorrhage  has  an  almost  exclusively 
traumatic  origin;  being  a  result  of  falls  or 
blows  which  occasion  the  rupture  of  one  of  the 
meningeal  arteries,  lying  between  the  bone  and 
the  dura  mater.  Still,  caries  of  the  bone  may 
m  very  rare  cases  lead  to  such  a  h^morrlineo  bv 
causing  erosion  of  one  of  the  meningeal  arteries. 

f  ^""^ ''''"'''^'^^  so  distinctly 

separated  from  one  another,  since  a  hfcmorrhage 
occurring  in  the  pia  mater,  if  large,  is  very  aft 
to  break  througlj  the  arachnoid,  and  thus  l7ad  £ 
-arachnoid  sac';  and 

rtulTo  STral^r^'y  "^^^^  the 

result  ot  a  traumatic  iniurv  or  is  n  RPr,„/.io 

some  general  or  local  diiea7;.°  EffuLnIn  i  the 

arachnoid  may  also  occur  as  a  result  of  rupture 

of  some  vessel  on  the  inner  surface  of  the  d^Ja 

mater;  this  being  probably  a  rare  consequence 
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of  injury,  though  it  is  a  frequent  result  of  disease 
in  this  situation  {pachymeningitis  ijiiema). 

Ettiisions  of  blood  are  occasionally  found  be- 
neath the  arachnoid  which  have  not  originated 
there,  but  which  have  come  to  the  surface,  by 
laceration  of  brain-substance,  from  some  intra- 
cerebral haemorrhage ;  or  they  may  have  been 
caused  by  intraventricular  haemorrhages,  finding 
their  way  into  the  fourth  ventricle,  and  thence 
into  the  sub-arachnoid  tissue. 

In  very  young  children,  whose  vessels  are 
presumably  healthy,  bleeding  into  the  arach- 
noid may  occur  from  any  unusual  amount  of 
strain.  This  occasionally  takes  place  at  the  time 
of  birth,  es-pecially  during  prolonged  labours. 
Indeed,  according  to  Cruveilhier,  arachnoid 
haemorrhage  is  the  cause  of  the  death  of  about 
one-third  of  those  infants  who  die  almost  imme- 
diately after  birth.  A  little  later  on  in  life,  a 
similar  accident  may  occur  during  paroxysms 
of  whooping-cough,  or  during  other  spasmodic 
respiratory  conditions,  in  which  the  return  of 
venous  blood  from  the  head  is  impeded.  Later 
still,  an  arachnoid  haemorrhage  not  unfrequently 
follows  a  fall  or  blow  upon  the  head,  or  it  may 
result  from  the  rupture  of  an  aneurism  on  one  of 
the  larger  vessels  about  the  base  of  the  brain — 
especially  the  basilar  or  one  of  the  middle  cere- 
brals. SmaU  subarachoid  haemorrhages,  often 
multiple,  are  not  unfrequently  produced  by  the 
occurrence  of  thrombosis  in  the  longitudinal 
sinus.  They  may  also  occur  in  persons  suffering 
from  scurvy  or  leucocythemia.  Lastly,  they 
may  be  met  with  as  one  out  of  the  many  forms 
of  lesion  occurring  in  men  suffering  from  general 
paralysis  of  the  insane. 

Meningeal  haemorrhages  are  decidedly  more 
common  in  males  than  in  females — in  the  pro- 
portion of  about  three  to  one.  They  do  not,  like 
cerebral  haemorrhages,  occur  with  progressive 
frequency  as  age  advances,  but  are  much  more 
uniformly  distributed  through  the  different  de- 
cades of  life. 

Anatomical  Chaeacteks. — When  death  takes 
place  soon  after  blood  has  been  efiftised  into 
the  arachnoid,  as  well  as  in  the  other  situations, 
it  is  found  in  an  easily  recognisable  condition. 
This  is  by  no  means  the  case,  however,  after  the 
lapse  of  montns  or  years ;  then,  in  the  case  of 
small  haemorrhages,  we  may  meet  with  mere 
yellowish  or  rust-coloiired  stains ;  whilst  where 
they  have  been  of  larger  size,  we  may  meet  with 
decolorised  cyst-like  bodies,  either  free  or  ad- 
herent— or  else  there  may  be  decolorised  mem- 
branous masses,  adhering  mostly  to  the  parietal 
arachnoid.  Where  the  size  of  the  clot  has  been 
largo,  the  surface  of  the  brain  is  more  or  less 
pressed  upon,  so  that  some  atrophy  of  its  sub- 
stance follows.  Many  of  these  latter  points  are 
well  exemplified  in  acaso  recorded  by  Dr.  Quain 
in  the  Path.  I^-ajis.,  vol.  vi.  page  8. 

Sometimes  the  layers  of  altered  blood  are  neither 
adherent  to  the  arachnoid,  nor  do  they  lie  free  on 
its  surface ;  they  may  be  attached  to  the  surface 
of  the  dura  m.'iter,  or  lie  between  new  growths 
arising  from  its  inner  layers,  and  thus  produce 
a  condition  which  often  goes  by  the  name  oi 
ha-ma(oma.  Prolonged  discussions  have  taken 
place  on  the  question  whether  these  changes 
are  results  of  a  primary  haemorrhage,  or  whether 
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we  have  not  rather  to  do  with  a  pachymeningitis 
interna  kcBmorrliagica,  where  an  inflammation  is 
the  first  event,  during  which  effusion  of  blood 
takes  place  into  the  innermost  layers  of  the 
altered  and  inflamed  membrane.  See  Meninges, 
Cerebrai,,  Hsematoma  of. 

Symptoms. — The  symptoms  attendant  upon 
meningeal  haemorrhage  will  necessarily  vary  a 
great  deal  in  severity,  according  to  the  amount 
and  suddenness  of  the  effusion.  These  symptoms 
are,  moreover,  in  the  great  majority  of  the 
traumatic  cases  obscured  by  those  depending 
upon  the  mere  shock  and  concussion  of  the 
brain,  which  the  original  accident  or  blow  occa- 
sions. 

Where  subarachnoid  haemorrhages  occur  in  the 
course  of  thrombosis  of  the  longitudinal  sinus, 
no  distinctive  symptoms  are  as  a  rule  produced ; 
and  those  of  the  primary  affection  are  them- 
selves only  too  variable,  and  difficult  of  recog- 
nition. Again,  where  subarachnoid  haemorrhages 
occur  in  the  course  of  purpura,  leukaemia,  or 
allied  affections,  the  amount  of  blood  effused  is 
usually  too  small  to  produce  definite  or  recog- 
nisable symptoms.  At  most,  the  abrupt  onset 
of  pain  in  the  head,  vertigo,  or  mental  confusion, 
may  give  rise  to  a  suspicion  that  such  an  event 
has  occurred. 

Where  a  large  haemorrhage  takes  place  be- 
neath and  into  the  arachnoid  sac,  over  one  hemi- 
sphere, or  over  both,  either  as  the  result  of  a 
fall  or  blow,  or  from  the  bursting  of  an  aneurism 
on  one  of  the  large  arteries  at  the  base  of  the 
brain,  a  profound  coma  is  produced  which  may 
prove  rapidly  fatal — that  is,  in  the  course  of  a 
few  minutes  or  a  few  hours.  Where  the  amount 
of  blood  effused  is  less,  and  where  it  is  poured 
out  more  gradually  at  first,  there  may  be  pre- 
monitory symptoms,  in  the  form  of  sudden  head- 
ache, vertigo,  mental  confusion,  vomiting,  or 
convulsions,  rapidly  followed  by  unconsciousness. 
At  first  there  is  generally  complete  relaxation 
of  all  the  limbs  ;  but  later — after  some  hours  or 
days — the  weakness  may  be  distinctly  unilateral, 
that  is,  of  hemiplegic  type — though  sometimes 
with  very  slight  implication  of  the  face.  There 
may  also  be  twitchings  or  rigidity  of  the  limbs 
on  one  or  both  sides.  On  recovery  of  conscious- 
ness there  may  be  no  distinct  loss  of  sensibility, 
only  numbness,  in  the  limbs;  and  the  paralysis 
may  after  a  time  grow  less  up  to  a  certain  point, 
or  gradually  disappear. 

l3iAGNosis. — In  many  of  the  slighter  forms  of 
haemorrhage  into  the  cerebral  meninges  diagnosis 
is,  for  the  reasons  specified,  almost  impossible. 

In  the  more  severe  cases  a  sudden  apoplectic 
attack  is  produced,  agreeing  very  closely  with 
that  occasioned  by  some  of  the  most  serious 
forms  of  intra-cerebral  haemorrhage.  Causal 
conditions,  especially  when  they  have  been  trau- 
matic, together  with  the  possible  youth  of  the 
patient,  may  in  some  cases  help  us  to  diag- 
aose  a  large  arachnoid  haemorrhage,  from  a 
copious  bleeding  into  the  lateral  ventricles,  or 
from  a  sudden  haemorrhage  into  the  middle  of 
the  pons  Varolii ;  though  it  should  be  borne  in 
mind  that  in  the  former  of  these  two  conditions 
the  pupils  are  almost  always  widely  dilated, 
whilst  in  the  latter  they  are  as  constantly  con- 
tracted and  insensitive,  whereas  they  are  likely. 
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so  far_  as  the  writer's  observations  have  gone, 
to  be  in  a  more  intermediate  condition  in  arach- 
noid haemorrhage. 

Pboqnosis. — In  the  case  of  arachnoid  haemor- 
rhages, whether  large  or  of  only  moderate  volume, 
should  the  patient  siirvive  the  first  effects  of 
the  effusion,  and,  it  may  be,  of  the  injury  which 
caused  it,  danger  to  life  is  no  longer  to  be  feared. 
The  only  qufstion,  then,  is  as  to  the  amotmt  of 
paralysis,  mental  impairment,  or  of  irritability 
with  cephalalgia,  which  may  remain ;  or  whether 
or  not  a  tendency  to  convulsions  may  be  set 
up,  as  a  consequence  of  the  original  injury  and 
lesion. 

Theatment. — The  treatment  of  a  case  of 
meningeal  haemorrhage  does  not  differ  from  that 
appropriate  for  cerebral  haemorrhage.  Perfect 
rest  in  the  recumbent  position,  with  the  head 
slightly  raised,  is  essential.  Cold  to  the  head 
may  be  conjoined  with  hot  applications  and 
mustard  plasters  to  the  lower  extremities.  Eor 
other  indications  and  details  of  treatment  we 
must  be  guided  by  the  varying  conditions  of  the 
patient.  During  convalescence  in  the  more  fa- 
vourable cases  we  must  pay  great  attention  to 
the  general  health  of  the  patient,  and  above  all 
protect  him  from  overwork  or  excitement  of  any 
kind.  H.  Chaelton  Bastian. 

MENINGES,  CEEEBBAL,  Heematoma 

of. — Stnon.  :  Paehymeningitis  interna  hcsmor- 
rhagica ;  Er.  Pachymeningite ;  Ger.  Pachymenin- 
gitis. 

Definition. — Inflammation  of  the  inner  sur 
face  of  the  dura  mater,  attended  with  the  forma- 
tion of  a  membranous  vascular  tissue,  into  which 
haemorrhage  takes  place. 

.iETioLOGY. — This  affection  is  met  with  at  all 
ages,  but  is  most  common  in  advanced  life  and 
early  childhood.  Males  are  said  to  suffer  more 
frequently  than  females.  It  is  rarely  primary ; 
most  of  the  recorded  cases  have  followed,  at  some 
interval,  an  injury,  or  occurred  in  the  subjects  of 
insanity,  or  chronic  alcoholism.  Other  cases  have 
appeared  consequent  on  acute  rheumatism  and 
other  pyrexial  affections,  especially  pneumonia 
and  small-pox. 

Anatomical  Chaeactbrs. — According  to  Vir- 
chow,  in  the  early  stage,  before  haemorrhage  has 
taken  place,  a  delicate  reticulated  membrane 
exists  on  the  inner  siu-iace  of  the  dura  mater  in 
one  or  many  layers — even  twenty.  It  varies  in 
consistence  according  to  its  age.  The  colour  is 
usually  reddish,  from  the  number  of  new-formed 
vessels ;  but  it  is  often  rust-coloured  from  de- 
generated blood  extra vasated in  minute  quantity. 
The  position  of  the  membrane  is  always  over  the 
convexity,  commonly  near  the  middle  line ;  and 
it  is  often  symmetrical  on  the  two  sides.  In  the 
second  stage,  that  of  haemorrhage,  blood  in  con- 
siderable quantity  is  eflfusod  between  the  layers 
in  one  or  several  places,  and  may  extend  as  far 
as  the  limits  of  the  false  membrane,  thus  con- 
stituting one  or  more  simple  or  loculatcd  cysts. 
These  cysts  are,  of  course,  adherent  externally 
to  the  dura  mater,  and  internally  rest  on  the 
arachnoid  membrane  and  convolutions,  which 
they  compress  and  even  depress.  Their  con- 
tents are  blood — liquid,  coagulated,  or  in  every 
stage  of  degenor.ition.    Ultimately  only  coloured 
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serosity  may  remain.  The  thin  dolicnto  wiill  of 
the  cyst  was  formerly  regivrded  as  organised 
fibrin  from  a  blood-clot,  or  as  the  separated 
parietal  layer  of  the  arachnoid ;  and  some  pa- 
thologists are  still  of  opinion  that  the  hemor- 
rhage precedes  the  formation  of  the  membrane. 
See  Mkninges,  Cerkhhai,,  Uaemorrhnge  into. 

Symptoms. — Two  periods  may  often  be  recog 
nised,  corresponding  to  the  anatomical  stages  of 
hsematoma  of  the  dura  mater  just  described.  In 
the  first,  circumscribed  headache  is  the  chief 
symptom,  often  felt  at  the  vertex.  It  may  be  asso 
iiated  with  giddiness,  uncertjiinty  of  movement, 
lowered  mental  power,  and  contraction  of  pupils 
In  children,  in  whom  the  whole  disease  commonly 
lasts  only  a  few  days,  there  is  often  fever.  In 
adults  this  stage  may  last  for  weeks  or  months, 
The  second  stage,  that  of  blood-effusion,  is  at- 
tended by  an  increase  of  the  mental  dulness  to 
distinct  somnolence,  at  first  intermitting,  but 
deepening  to  actual  coma  with  a  rapidity  that 
depends  on  the  rapidity  of  eiFusion.  The  pupils 
continue  contracted,  but  that  on  the  side  of  the 
mischief  may  become  the  smaller.  Hemiplegic 
paralysis  or  contraction  may  occur  when  the 
haematoma  is  unilateral.  In  children  convul 
sions  are  common.  The  duration  of  this  stage 
in  the  adult  may  be  weeks  or  months  ;  and  death 
occurs  in  coma.  In  children  it  usually  lasts  only 
a  few  days. 

Diagnosis. — The  diagnosis  of  haematoma  of 
the  dura  mater  is  often  difficult,  and  depends  on 
the  slow  onset  of  coma,  after  a  period  of  head- 
ache, without  symptoms  to  indicate  a  localised 
lesion  of  the  brain.  In  the  child  the  disease 
may  be  mistaken  for  tubercular  meningitis,  but 
the  course  of  infontile  hsematoma  is  usually  more 
rapid,  vomiting  is  rare,  and  muscular  contractions 
and  convulsions  are  common. 

Prognosis. — The  prognosis  is  very  unfavour- 
able, but  not  _  absolutely  fatal  in  the  adult ;  in 
several  cases  in  which  the  symptoms  of  hema- 
toma have  been  present,  recovery  has  taken 
place.    In  children  there  is  little  hope. 

Tbeatmbnt.— In  the  child  one  or  two  leeches 
may  be  applied  behind  the  ears:  and  cold  to  the 
head,  and  counter-iiTitation  to  the  skin  of  the 
neck  and  limbs,  are  likely  to  be  useful 

In  the  adult,  if  by  rest,  cold  to  the  head,  and 
counter-:rritation  the  effusion  cnn  be  arrested 
absorption  of  the  blood  will  slowly  tiike  place  • 
and  this  may  be  furthered  by  moderate  purga- 
tion, by  diuresis,  as  well  as,  perhaps,  by  the 
administration  of  iodide  of  potassium. 

W.  E.  GowERs. 

MENINGES,  OEBEBEAL,  Now 
Qrowtha  and  Adventitious  Products  in  — 
Ihe  clinical  a.spects  of  the  several  pathological 
conditions  composing  the  set  of  changes  included 
under  these  heads,  are  compara  tively  meagre  and 
11-defined,  as  compared  with  what  we  know  of 
them  pathologically.  For  this  various  rei^ons 
diciiE^d""'  °    "'"'^  prosently^in! 

Anatomical  Ciiaiuctbhs   Tn  fi,„ 

article  it  will  suffice  TlnJl^^^rZ 
growths  and  adventitious  products  met  with  '  n 
the  cerebral  meninges,  referring  to  special  arti- 
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cles  on  the  several  bodies  for  a  fuller  description 
of  them. 

Symptoms  and  Diagnosis.— Intracranial  new- 
growths  or  adventitious  products  are,  as  a  class, 
accompanied  by  the  most  diverse  sets  of  symp 
toms.  The  new  growths  or  products  vary  in  dif- 
ferent cases  within  very  wide  limits,  from  the 
point  of  view  of  the  suddenness  of  their  onset  or 
increase,  as  well  as  of  their  actual  bulk  or  num- 
ber, and  also  as  regards  the  particular  intra- 
cranial region  or  regions  which  they  implicate. 
We  may  therefore  in  some  measure  understand 
what  happens,  that  some  growths  or  products 
may  be  unaccompanied  by  appreciable  symptoms 
during  life ;  that  others  may  be  associated  only 
with  vague  symptoms  of  a  general  order,  denot- 
ing the  existence  of  some  kind  of  intracranial 
mischief;  whilst,  on  the  other  hand,  some  may 
be  associated  vrith  such  comparatively  definite 
groups  of  symptoms  as  to  make  it  reasonably 
easy  to  arrive  at  a  pretty  certain  diagnosis,  both 
as  to  the  situation  and  as  to  the  nature  of  the 
intracranial  growth  or  morbid  product. 

But,  it  may  be  said,  why  use  the  broader 
term  '  intracranial '  when  we  are  here  only  con- 
cerned with  morbid  conditions  of  the  meninges? 
This  brings  us  to  the  second  of  the  reasons 
above  referred  to,  namely,  that  it  is  often,  and, 
for  the  most  part,  impossible  to  distinguish  cli- 
nically between  mere  meningeal  new  growths  or 
products,  and  those  which  arise  from  or  within 
some  portions  of  the  encephalon.  The  reasons 
for  our  impotency  in  this  direction  are  also  not 
difficult  to  find.  First,  we  may  cite  the  general 
one,  of  the  frequent  vagueness  or  even  absence 
of  any  appreciable  symptoms  attendant  upon 
intracranial  growths  or  products ;  and,  secondly', 
the  more  special  reason,  that  growths  starting 
from_  the  meninges  will  often  press  upon  and 
implicate  the  surface  of  the  brain  in  different 
regions,  in  much  the  same  manner  as  if  they 
sprang  from  the  surface  of  the  brain  itself  in 
such  regions.  And,  thirdly,  there  is  the  further 
consideration  that  intracranial  growths  or  pro- 
ducts are  frequently  multiple  in  the  same  indi- 
vidual, and  then  may  partly  spring  from  the 
meninges,  and  partly  in  the  substance  of  the 
brain  itself. 

For  these  various  reasons  it  happens  that  if 
the  diagnosis  of  a  purely  meningeal  new  growth 
or  adventitious  product  could  ever  be  arrived 
at,  it  would  be  effected  through  the  medium  of 
a  previous  pathological  diagnosis.     But  how 
limited  are  the  possibilities  in  this  direction  m;iy 
be  gathered  from  the  following  considerations. 
Certain  personal  or  family  characteristics  pre- 
sented by  a  patient  may  make  it  highly  pro- 
bable that  syphilitic   intracranial  disease,  or 
that  scrofulous  intracranial  growths  exist.  Still 
more  rarely  the  signs  and  symptoms  may  in- 
dicate that  cancerous  intracranial  growths,  or 
that  growths  similar  to  some  multiple  tumours 
alreatiy  existing  in  other  parts  of  the  body,  may 
be  the  causes  also  of  co-existing  head-symptoms. 
Yet  these  are  almost  the  only  cases  in  which  it 
may  be  possible  for  us  to  arrive  at  anything 
like  a  positive  diagnosis  as  to  the  nature  of  a 
supposed  intracranial  growth  or  product.  And 
of  thf.so  the  first  only,  namely,  syphilitic  disease, 
could  with  any  degree  of  cerUinty  be  diagnosm] 
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as  a  change  limited  to  the  meuinges ;  the  others 
would  be  just  as  likely  to  take  origin  within  the 
cerebral  substance  as  from  the  meninges. 

For  these  reasons  no  good  purpose  would  be 
attained  by  entering  at  length  into  the  groups  of 
symptoms  that  may  be  produced  by  meningeal 
growths  or  adventitious  products.  They  are  apt 
closely  to  resemble  some  of  those  co- existing 
with  growths  within  the  brain,  which  have  been 
already  considered.  See  Brain,  Tumours  and 
New  Growths  of. 

A.  New  G-rowtlis.— (a)  Syphilitio  growths  or 
thickenings  of  the  meninges. — These  products 
are  met  -with  principally  in  the  form  of  yellowish 
lymph-like  masses,  connecting  the  dura  mater  to 
the  arachnoid,  and  this  with  the  pia  mater  to  the 
surface  of  tlie  cerebral  hemispheres  in  some 
region  (often  the  parietal),  of  irregular  area  and 
variable  extent. "  This  yellow  '  gummatous  ' 
material  probably  takes  its  origin,  for  the  most 
part,  in  or  on  the  surface  of  the  dura  mater, 
while  it  may  extend  inwardly  so  as  to  infiltrate 
or  press  upon  the  surface  of  the  brain,  and  also 
outwardly,  so  as  to  cause  erosion  of  the  cranial 
bones.  The  membranes  around  may  be  thickened, 
or  more  or  less  obviously  inflamed.  This  form 
of  disease  does  not  occur  in  congenital  syphilis  ; 
when  it  exists,  therefore,  it  is  invariably  met 
with  in  persons  beyond  the  age  of  puberty. 
Similar  growths  taking  origin  completely  within 
the  brain-substance  are  extremely  rare. 

(b)  Scrofulous  tumours. — These  are  often 
spoken  of  as  'tubercular'  growths.  They,  un- 
like the  last,  are  much  more  frequently  met 
with  in  children  than  in  adults,  and  especially 
in  young  children  between  the  ages  of  two  and 
seven  years.  They  are  yello-ivish  nodular  masses, 
varying  in  size  from  a  small  pea  to  a  walnut. 
"Whilst  some  of  them  may  obviously  spring  from 
the  pia  mater,  others  (and  this  much  more  fre- 
quently) are  met  with  within  the  substance  of 
some  portion  of  the  cerebrum  or  cerebellum. 
As  in  the  last  case,  these  growths  are  presumed 
to  be  in  the  main  dependent  upon  the  existence 
of  a  special  constitutionalstate — one  which  carries 
with  it  proclivities  to  certain  kinds  of  tissue 
over-growth. 

(c)  Cancer. — Cancer  not  unfrequently  affects 
the  dura  mater,  whence  it  may  extend  outwards 
or  inwards,  and  thus  implicate  other  parts  second- 
arily— either  eroding  and  perforating  the  bone, 
or  greatly  depressing  the  surface  of  the  brain 
as  it  grows  inwards.  Although  more  frequent 
in  the  second  half  of  life,  meningeal  cancer  may 
occur  also  in  youth,  or  even  in  childhood. 

{d)  Other  growths. — Other  growths  of  less  fre- 
quent occurrence,  and  therefore  of  less  importance, 
also  start  from  the  meninges.  We  may  have  the 
following: — Sarcoviata ;  Fibromata;  Fibro-en- 
chondromata ;  Stcatomatous  or  cholesteatomaious 
growths ;  and  Structureless  or  wax-like  tumours, 
having  the  so-called  ' amyloid' reaction.  8uch 
tumours  as  these  may  give  rise  to  more  or  loss 
definite  head-symptoms  during  life.  They  spring, 
for  the  most  part,  from  the  dura  mater  rather 
than  from  the  arachnoid. 

Other  smaller,  and  mostly  rare,  growths  may 
be  met  with  quite  unexpectedly  after  death,  bo- 
cause  of  their  occurrence  in  the  form  of  flat  plates, 
which  do  not  interfere  by  pressure  or  otherwise 
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with  the  subjacent  cerebral  substance,  and  there- 
fore give  rise  to  no  obvious  symptoms.  They 
are  : — Osteomata,  which  occur  either  in  the  falx, 
in  the  walls  of  the  lateral  sinuses,  or  much  more 
rarely  in  the  substance  of  the  arachnoid,  in  the 
form  of  osseous  plaques;  and  Calcareous  deposi- 
tions (belonging,  perhaps,  more  strictly  to  the  next 
than  to  this  section)  which  vary  in  size  from  a 
mustard  seed  to  a  small  nut,  and  which  may  be 
found  in  or  beneath  the  arachnoid,  or  also  on 
the  inner  surface  of  the  dui'a  mater.  Sometimes 
a  number  of  such  minute  concretions  may  be 
met  with  in  connection  with  the  pia  mater  or 
arachnoid  (especially  when  these  membranes  are 
thickened  or  otherwise  diseased),  in  the  form  of 
minute  granules  closely  resembling  the  so-called 
'  brain  sand,'  each  of  which  may  present  traces 
of  several  concentric  layers. 

B.  Adventitious  Products. — (a)  Parasites. 
These  may  be  of  two  kinds,  both  of  them  being 
larval  states  of  tape-worms.  . 

Cysticerci  are  larval  conditions  of  Tcenia  solium, 
having  the  form  of  small  bladders,  which  vary 
in  size  from  that  of  a  pea  to  a  horse-bean.  They 
often  exist  in  large  numbers  in  the  meninges, 
and  within  the  brain  of  the  same  individual,  and 
are  very  rarely  solitary.  As  many  as  100  may 
be  found  within  the  cranium ;  and  when  they  are 
thus  numerous  many  of  them  will  almost  certainly 
be  met  with  in  the  pia  mater,  merely  pressing 
upon  and  slightly  indenting  the  surface  of  the 
convolutions,  though  others  wiU  be  situated  within 
the  substance  of  both  cerebral  and  cerebellar 
convolutions.  They  are  not  confined  to  persons 
of  any  age  or  either  sex,  though  they  occur  rather 
more  frequently  in  those  representing  the  second 
than  the  first  half  of  life.  Infection  is  brought 
about  by  the  eating  of  raw,  or  insufficiently 
cooked  '  measly '  pork.    See  Ctsticercus. 

Hydatids  are  larval  forms  of  Tcenia  echinouoe- 
ctis,  a  very  small  four-jointed  tape- worm  com- 
monly infesting  the  alimentary  canai  of  the  dog. 
The  hydatids  met  with  in  the  brain  are  always 
barren  cysts  (acephalocysts),  and  the  outer  en- 
closing membrane  is  generally  very  thin.  They 
are  usually  solitary;  may  vary  in  size  from  that 
of  a  marble  up  to  a  large  orange;  are  rare  even  in 
the  brain-substance,  and  still  more  rare  in  the 
pia  mater.  Sometimes  two,  three,  or  more  hy- 
datid cysts  exist  within  the  cranium  of  the  same 
individual,  but  they  are  then  usually  of  small 
size.  Davaine  refers  to  an  instance  in  which 
many  hydatids  were  found  in  the  meninges  and 
at  the  surface  of  the  brain,  as  well  as  within  its 
substance.  Out  of  twenty-four  recorded  cases, 
in  which  the  age  was  stated,  the  writer  has 
found  that  no  less  than  eighteen  of  them  were 
persons  between  the  ages  of  ten  and  thirty 
years,  three  of  the  remainder  l^eing  above  and 
three  below  these  extremes.  Infection  may  well 
be  brought  about  by  means  of  the  dog's  tongue, 
which  is  at  times  only  too  quickly  transferred  from 
parts  liable  to  be  contaminated  by  ova  of  its 
own  tape-worms,  to  the  hands  or  even  the  lips 
of  his  master  or  mistress.  Besides  this  more 
direct  method,  the  ova  of  the  TaJnia  echinocoL-cus 
voided  by  the  dog  may  be  blown  about,  or  other- 
wise get  by  accidental  moans  into  water  or  food 
takon  by  man.    See  Hydatids. 

(6)  Aneurisms. — These,  situated  either  on  one 
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of  the  vessels  composing  the  circle  of  Willis,  or 
on  some  one  or  more  of  its  primary  branches, 
may  vary  in  size  from  a  small  pea  to  that  of  a 
walnut.  Those  of  larger  size,  which  are  usually 
single,  may  give  rise  to  distinct  head-symptoms ; 
but  at  other  times,  and  especially  when  the 
aneurism  is  very  small,  there  may  have  been  no 
reason  to  suspect  its  existence,  or  that  of  any 
other  intracranial  disease,  till,  perhaps,  the  rup- 
ture of  such  an  aneurism  may  lead  to  the  super- 
vention of  serious  symptoms,  speedily  terminating 
in  death.  These  aneurisms  may  occur,  possibly 
as  a  sequence  of  a  previous  embolism  (Church), 
even  in  early  youth  as  in  adult  age. 

(c)  Thrombi  in  the  cerebral  sinuses. — The  process 
of  thrombosis  is  known  principally  as  it  occurs 
in  three  of  the  sinuses  contained  within  the  cere- 
bral meninges,  namely,  in  the  longitudinal  sinus, 
or  in  one  or  other  of  the  two  lateral  sinuses. 

(1)  The  formation  of  a  thrombus  in  the  lon- 
gitudinal sinus  is  usually  a  primary  phenomenon, 
dependent  in  the  main  upon  the  operation  of 
general  causes,  such  as  some  alteration  in  the 
quality  of  the  blood,  combined  with  slow,  feeble, 
and  irregular  action  of  the  heart.  The  opera- 
tion of  these  causes  has,  however,  been  known 
to  have  been  favoured  in  certain  cases  by  local 
conditions,  such  as  the  great  development  of 
Pacchionian  bodies,  and  their  projection  into  the 
sinus — an  event  most  likely  to  occur  in  elderly 
persons.  Thrombosis  of  the  longitudinal  sinus 
may,  however,  be  met  with  also  in  the  early  as 
well  as  in  the  middle  periods  of  life.  The  ori- 
ginal thrombus  frequently  prolongs  itself  through 
the  straight  sinus  to  the  *  torcular  Herophili,' 
and  thence  on  either  side  into  the  lateral  sinuses. 
And  in  this  latter  class  of  cases  ventricular  effu- 
sions and  superficial  cerebral  softenings  are  apt 
to  be  associated  with  the  thrombosis.  The  soft- 
enings are  of  a  peculiar  and  characteristic  kind, 
consisting  generally  of  a  number  of  small  red 
patches,  occupying  principally  the  grey  matter 
on  each  side  of  the  upper  surface  of  the  brain. 
Occasionally  softening  of  a  portion  of  brain  of 
considerable  extent  has  been  produced.  Besides 
the  ventricular  effusion,  there  may  also  be  an 
excess  of  serum  beneath  the  arachnoid,  or  more 
rarely  small  effusions  of  blood  in  these  situa- 
tions, together  with  minute  patches  of  haemor- 
rhage in  the  convolutional  grey  matter,  such  as 
have  been  described  by  Cruveilhier  under  the 
name  of  apoplexie  capillaire.  The  actual  combi- 
nation of  these  conditions  will  depend  upon  the 
seat  of  the  obstruction,  the  rapidity  with  which 
it  is  brought  about,  and  the  existence  or  not  of 
marked  pathological  conditions  of  the  vessels 
generally.  The  variation  in  the  symptomatology 
of  this  affection  in  different  cases  is,  therefore, 
also  extreme ;  the  symptoms  are  sometimes  of  an 
excessively  grave  order,  and  sometimes  almost 
nil.  Strange  as  it  may  seem,  Dr.  Gee  says : — 
'  I  have  known  a  decolorised  softening  thrombus 
to  occupy  the  whole  bore  of  the  upper  longitudinal 
sinus,  to  be  attended  by  large  sub-arachnoid 
haemorrhages,  and  to  have  caused  no  symptoms 
during  life.' 

(2)  Just  as  frequent,  however,  as  the  event 
above  referred  to,  is  the  formation  of  a  thrombus 
in  one  or  other  of  the  lateral  sinuses  ;  only  then 
the  process  is  almost  invariably  secondary  to  in- 


flammation of  the  scalp  or  cranial  bones,  whether 
induced  by  traumatic  conditions  or  by  disease. 
Caries  of  the  cranial  bones  is  the  principal  pre- 
disposing condition;  indeed,  in  three-fourths  of 
the  recorded  cases  the  temporal  bone  was  the 
part  affected,  and  that  as  a  result  of  internal 
otitis.  In  these  cases  there  is  often  evidence  of 
a  more  or  less  circumscribed  inflammation  of 
the  meninges,  but  cerebral  softenings  and  sub- 
arachnoid extravasations  of  blood  rarely  occur. 
This,  according  to  Von  Dusch,  is  explicable  by 
the  fact  that  in  these  cases  the  thrombosis  starts 
from  the  veins  in  communication  with  the  in- 
flamed spot,  and  reaches  the  lateral  sinus  only 
after  the  collateral  circulation  has  had  time  to 
establish  itself ;  instead  of  forming  primarily  in 
the  sinus,  and  before  a  collateral  circulation  has 
been  set  up. 

{d)  Serum. — This  fluid  may  be  met  with  in 
excess  in  two  situations.  It  occurs  (1)  beneath 
the  arachnoid,  in  cases  in  which  one  or  both 
cerebral  hemispheres  have  become  wasted  or 
atrophied.  After  flfty  or  sixty  years  of  age, 
therefore,  it  is  common  to  find  an  excess  of  sub- 
arachnoid serum.  This  fluid  transudes  from  the 
vessels  as  pressure  outside  them  diminishes, 
owing  to  brain-atrophy.  It  is  absurd  to  suppose 
that  it  has  any  other,  or  at  least  any  important, 
pathological  significance.  To  speak,  as  some  do, 
of  '  serous  apoplexy '  as  a  cause  of  death,  when 
no  very  obvious  reason  can  by  such  persons  be 
assigned  for  it,  is  a  mischievous  assumption  of 
knowledge  where  a  confession  of  ignorance  would 
be  better.  But  serum  is  sometimes  found  in 
excess  (2)  within  the  cavity  of  the  arachnoid, 
when  it  constitutes  the  condition  occasionally 
spoken  of  as  '  external  hydrocephalus.'  It  seems 
probable  that  the  majority  of  such  cases  are  in- 
stances in  which  the  fluid  of  an  ordinary  internal 
hydrocephalus  has,  at  some  period  before  or  after 
death,  in  part  escaped  from  the  ventricles  into 
the  cavity  of  the  arachnoid  {see  Hydrocepha- 
lus, Chronic).  Still,  there  may  be  a  narrow 
margin  of  cases  not  capable  of  being  thus  ac- 
counted for,  in  which  the  cause  of  the  presence 
of  fluid  in  this  situation  is  very  uncertain,  when 
it  is  not,  as  it  may  be  sometimes,  an  appanage 
of  meningeal  inflammation. 

Prognosis. — Some  of  the  smaller  and  more 
slowly  growing  tumours  may  give  rise  to  no 
symptoms  during  life,  and  may  not  appreciably 
tend  to  shorten  its  duration.  The  accumu- 
lation of  serum  beneath  the  arachnoid  is,  more- 
over, only  a  non-disturbing  effect  of  other 
causes. 

The  case  is,  however,  of  much  graver  import 
where  we  have  to  do  with  syphilitic,  scrofulous, 
cancerous,  or  other  growths  having  a  tendency 
to  more  or  less  rapid  increase;  also  where  the 
patient  is  suffering  from  the  existence  of  intra- 
cranial cysticerci  or  hydatids,  or  from  the  occur- 
rence of  thrombosis  in  the  longitudinal  or  lateral 
sinuses.  In  all  such  instances  we  may,  for  the 
most  part,  look  for  a  steady  increase  in  the 
gravity  of  the  patient's  symptoms,  and,  except 
in  the  case  of  the  first  kind  of  growth  under 
the  influence  of  proper  treatment,  for  death  at 
no  very  distant  date. 

Treatment. — Drug  treatment  can  be  looked 
forward  to  as  curative,  or  nearly  so,  in  only  one 
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of  these  various  maladies,  namely,  in  that  of 
syphilitic  origin — hence  the  great  importance  of 
a  correct  diagnosis  where  this  condition  is  pre- 
sent. In  a  large  number  of  cases,  symptoms 
of  the  gravest  character,  associated,  it  may  be, 
with  paralysis,  stupor,  severe  convulsions,  ex- 
cruciating cephalalgia,  and  even  incipient  in- 
sanity, one  or  more,  or  all,  will,  when  really 
of  syphilitic  origin,  yield  in  a  truly  marvel- 
lous manner  to  the  continued  and  steady  use 
of  iodide  of  potassium  in  doses  of  eight  grains, 
gradually  raised  to  twenty  or  thirty  grains, 
three  times  a  day,  especially  when  given  in 
combination  with  to  ^  of  a  grain  of  bichloride 
of  mercury. 

Cod-liver  oil,  with  vinum  ferri  or  the  syrupus 
ferri  phosphatis,  together  with  good  food, 
quietude,  and  fresh  air,  may  also  do  something 
to  retard  or  even  stop  the  growth  of  scrofulous 
tumours  in  sicklv  children. 

Beyond  this,  in  the  class  of  cases  which  we  have 
just  been  considering,  medicinal  treatment  can 
be  merely  palliative.  We  must  strive  to  relieve 
headache  and  secure  better  sleep ;  to  mitigate 
the  severity  of  convulsive  attacks ;  or,  if  pos- 
sible, to  lessen  the  marked  tendency  to  vomiting 
which  may  exist.  Mental  dulness  and  stupor, 
in  such  cases,  are  mostly  beyond  the  reach  of 
relief  from  therapeutics  ;  though  restlessness  and 
irritability  may  perhaps  be  mitigated,  by  the 
administration  of  remedies  suitable  for  the  relief 
of  pain,  and  for  the  encouragement  of  sleep. 

H.  Charlton  Bastian. 

MENINGES,  SPINAL,  Diseases  of.— 
In  this  place  we  shall  have  to  consider  the 
following  conditions : — 

1.  Inflammation  of  several  varieties. 

2.  Hcemorrhage  into. 

3.  New  growths  and  Adve?iiitious  Products. 

4.  Malformutions.     See  Spina  Bifida. 
Inflammation  affects  the  spinal  meninges  in 

several  different  forms,  though  they  are  divisible 
into  two  main  categories.  Thus  we  may  have  : — 
{a)  Inflammation  of  the  spinal  meninges  of  traic- 
matic  or  secondary  origin  ;  and  affecting  either 
the  dura  mater  (spinal  pachymeningitis)  ;  or 
the  arachnoid  membrane  (spinal  arachnitis). 
[b)  Inflammation  of  the  spinal  meninges  of  a 
simple  idiopathic,  or  of  a  t^ibercular  nature,  and 
both  of  them  affecting  the  pia  mater  (spinal 
leptomeningitis). 

These  different  forms  of  spinal  meningitis, 
whether  existing  alone  or  in  association  with  a 
similar  inflammation  of  the  cerebral  meninges, 
occur  as  acute  diseases.  Occasionally,  where 
such  diseases  do  not  terminate  fatally,  they 
may  lapse  into  a  sub-acute  or  chronic  condition, 
and  thus  persist  for  a  considerable  time.  In 
association  with  new  growths  or  with  adven- 
titious products  in  the  meninges  there  may  also 
arise  a  sub-acute  or  chronic  localised  inflamma- 
tion of  these  membranes  ;  but  of  chronic  spinal 
meningitis  beginning  idiopathically  as  such, 
and  pursuing  a  course  chronic  from  the  first, 
our  knowledge  is  at  present  extremely  slight. 
Chronic  thickenings  of  the  spinal  membranes 
are,  it  is  true,  met  with  from  time  to  time  post 
mortem,  which  are  by  some  deemed  to  have  had 
an  inflammatory  origin  independently  of  any 


acute  attack.  But  as  in  other  situations,  so 
here  considerable  thickenings  of  these  serous 
membranes  may  be  met  with  as  a  result  of  de- 
generative rather  than  of  inflammatory  changes; 
and  such  conditions  may  give  rise  to  no  very 
appreciable  symptoms  during  life  till,  as  a 
sequence  of  their  thickening  and  undue  adhesion 
to  the  surface  of  the  spinal  cord,  a  superficial 
or  annular  form  of  scelerosis  becomes  established 
in  this  organ,  either  limited  in  site  or  irregularly 
developed  in  different  regions. 

1.  Meninges,  Spinal,  Inflammation  of. 
Traumatic  and  Secondary. — Etiology. — In 
the  case  of  the  cerebral  meninges,  inflammation 
as  a  result  of  traumatic  injuries  is  more  common 
than  as  a  phenomenon  secondary  to  disease  of  the 
bone  or  of  the  scalp.  The  proportional  frequency 
of  these  modes  of  causation  is,  however,  some- 
what reversed  in  the  case  of  the  spinal  meninges ; 
partly  because  the  head  is  more  liable  than  the 
spine  to  suffer  from  direct  injuries,  and  partly 
because  disease  of  the  spine  and  of  adjacent 
parts  occurs  with  considerable  frequency  in  such 
a  manner  as  to  be  capable  of  exciting  a  secondary 
inflammation  of  the  spinal  meninges.  Among 
the  various  efficient  traumatic  influences  may  be 
mentioned  fractures  and  dislocations  of  the  ver- 
tebrae, and  stabs  or  other  penetrating  wounds 
implicating  the  contents  of  the  spinal  canal ; 
whilst  among  the  most  frequent  morbid  con- 
ditions, in  the  course  of  which  there  may  be 
a  secondary  development  of  spinal  meningitis, 
we  must  cite  the  following : — caries  of  the  ver- 
tebrae, deep  sloughing  bed-sores  in  the  sacral 
region  ;  cancer  of  the  vertebrae  ;  and  inflamma- 
tion of  some  part  of  the  thoracic  or  abdominal 
parietes  contiguous  to  the  spinal  column,  and 
capable  of  spreading  to  the  spinal  canal  from 
within. 

Anatomical  Characteks. — In  all  these  cases 
the  signs  and  products  of  inflammation  may  be 
found  in  one  or  other,  or  in  both,  of  two  situa- 
tions ;  that  is,  either  implicating  the  dura  mater, 
principally  on  its  external  surface,  when  we  have 
the  condition  commonly  known  as  spinal  pachy- 
meningitis ;  or  affecting  the  surface  of  the  arach- 
noid so  as  to  produce  a  spinal  arachnitis.  Thus 
the  same  kind  of  limitation  in  the  distribution  of 
the  inflammation  is  apt  to  occur  when  it  starts 
under  the  influence  of  such  causes,  as  is  found 
to  obtain  in  regard  to  the  traumatic  or  secondary 
inflammations  of  the  cerebral  meninges.  Perhaps 
there  is  in  the  case  of  inflammation  of  the  spinal 
membranes,  however,  a  rather  more  distinct  ten- 
dency for  such  inflammations  to  spread,  so  as  to 
involve  the  subjacent  pia  mater,  than  is  the  case 
in  the  parallel  inflammations  of  the  cerebral 
meninges. 

In  spinal  'pachymeningitis  the  dura  mater  itself 
is  thickened  and  more  vascular  than  natural, 
this  being  seen  more  especially  on  its  outer  sur- 
face ;  and  both  it  and  the  surrounding  connective 
tissue  are  covered  or  infiltrated  either  with  yel- 
lowish lymph-like  matter,  or  with  actual  pus. 
The  internal  surface  of  th'e  dura  mater  may  also 
be  more  or  less  covered  with  inflammatory  pro- 
ducts. The  nerve-roots  passing  through  the 
membrane  are  likewise  generally  affected  by  the 
inflammatory  process,  and  they  may  show  signs 
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of  compression  or  even  of  atrophy.  Sucli  in- 
flammation may  be  either  limited  to  the  region 
of  two  or  three  vertebrse,  or  it  may  affect  more 
or  less  the  whole  length  of  the  spinal  membranes. 

Anotlier  more  idiopathic  and  also  more  chronic 
form  of  spinal  pachymeningitis  has  of  late  been 
observed  by  Charcot  and  others,  affecting  prin- 
cipally the  inner  layers  of  the  dura  mater  in 
the  cervical  region.    In  this  condition,  which  is 
described  by  the  author  above  named  a.s  pachy- 
mlnhtgite  cervicale  hypertrophique,  there  seems  to 
be  a  considerable  hyperplasia  of  tissue-elements 
in  the  inner  layers  of  the  dura  mater,  -which  is 
apt  to  develop  into  an  overgi-owth  of  almost 
cicatricial  hardness,  often  made  up  of  concentric 
lamina:.    These  are  frequently  adherent  to  the 
arachnoid  and  to  the  pi  a  mater,  which  also  be- 
come more  or  less  thickened.    In  these  latter 
cases  especially,  not  only  are  the  spinal  nerve- 
roots  greatly  damaged,  but  the  spinal  cord  is 
itself  more  or  less  compressed  and  softened,  so 
that  distinct  paralytic  symptoms,  with  muscular 
atrophy,  are  apt  to  be  produced. 

Wh  ere  spinal  arachnitis  is  superadded,  or 
when  it  exists  alone,  we  find  that  pus  or  lymph 
is  situated  on  the  outer  surface  of  the  visceral 
arachnoid,  and  also  to  a  less  extent  on  that 
lining  the  dura  mater.  The  combination  of  the 
two  conditions  is  rather  more  frequent  than  the 
existence  of  arachnitis  alone,  and  it  is  important 
to  remember  that  these  forms  of  inflammation 
iire  very  rarely,  if  ever,  primary  and  idiopathic, 
with  the  exception  of  the  more  chronic  variety 
described  by  Charcot,  but  that  they  occur  as  con- 
sequences of  injury  or  of  certain  forms  of  disease 
adjacent  to  the  spinal  canal. 

Symptoms,  Prognosis,  and  Treatment  —As 
the  nerve-roots  are  affected  in  these  forms  of 
inflammation,  as  well  as  in  the  idiopathic  menin- 
gitis which  implicates  the  pia  mater  (Spinal 
leptomeningitis),  and  as  tlie  symptoms  of  both 
sets  of  affections  are  i  n  great  part  dependent  upon 
his  and  are  therefore  in  many  respects  similar 
(and  by  no  means  always  capable   of  being 
accurately  discriminated  from  one  another-)  if 
would  serve  no  useful  purpose  to  dwell  upon  the 
symptomatology  and  treatment  of  spinal  pTchv- 
memngitis  and  arachnitis  alone.    The  reader  L 
therefore,  referred  to  the  corresponding  sections 
Jn  the  next  article.  ^  sections 
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In  regard  to  the  extent  or  area  of  this  kind 
of  inflammation,  it  must  j,e  said  that  the  tubei 
cular  A-ariety  always  involves  the  presence  of  a 
similar  inflammation  at  the  base  of  the  brain, 
though  the  contrary  position  is  not  true— that 
is  to  say,  the  tubercular  inflammation  may  exist 
at  the  base  of  the  brain  alone,  without  involving 
the  spinal  meninges.     Of  the  non-tubercular 
forms  of  spinal  leptomeningitis,  there  are  two 
varieties,  and  of  these  one  form  always  involves 
the  membranes  at  the  base  of  the  brain  and  the 
spinal  meninges  simultaneously.    This  is  the 
'epidemic  cerebro-spinal  meningitis,'  which  is 
described  in  a  separate  article  (see  Epidemic 
Cebrheo-Spinal  Meningitis).    The  other  form 
may  or  may  not  simultaneously  involve  the  mem- 
branes at  the  base  of  the  brain,  so  that  we  have 
in  these  cases  either  a  'simple  sporadic  cerebro- 
spinal meningitis,'  or  a  '  simple  spinal  menin- 
gitis.' 

Whenever  the  inflammation  has  a  'cerebro- 
spinal' distribution,  no  confusion  is  involved  by 
retaining  the  use  of  the  simpler  term  meningitis, 
as  it  IS  generally  understood  that  forms  of  in- 
flammation having  such  a  distribution  involve 
the  pia  mater  especially.  But  in  place  of  the 
name  spinal  meningitis,  if  we  mean  to  imply 
that  the  inflammation  affects  the  same  tissue  it 
IS  best  to  use  the  more  special  and  distinctive 
term  •  spinal  leptomeningitis.' 

From  what  has  been  said  above,  it  will  be 
understood  that  the  symptoms  resulting  from 
meningitis  mvolring  the  base  of  the  brain  alone 
or  together  with  serous  effnsion  and  softening 
of  the  walls  of  the  ventricles  (which,  as  we  have 
seen  so  frequently  co-exists  with  inflammation 
ot  the  membranes  in  this  situation),  have  been 
principally  studied  in  the  purely  cerebral  forms 
ot  tubercular  meningitis.  On  the  other  hand, 
tlie  symptoms  resulting  from  spinal  lepto- 
nieniugitis  are  best  studied  in  the  simple  forms 
ot  this  disease.  It  will  also  be  evident  that 
the  simple  and  the  tubercular  forms  of  cerebro- 
spinal meningitis  are  likely  to  agree  to  some 
extent  in  their  symptomatology  with  that  of 
tne  disease  known  as  '  epidemic  cerebro-spinal 
meningitis.'  ^ 

^TioMGY.— This  disease  is  most  prone  to 
occur  in  children  and  in  young  persons;  and  is 
more  frequent  in  males  than  in  females.  Persons 
wiio  are  badly  fed,  and  live  under  very  unfavour- 
able sanitary  conditions,  are  more  liable  to  be 
attacked  than  those  who  are  healthy  and  sur- 
rounded by  opposite  conditions. 

tor  the  tubercular  form  the  exciting  causes 
are  all  such  influences  or  conditions,  whatever 
tliey  may  be,  which  determine  the  outbreak  of 
acute  tuberculosis.  The  affection  of  the  spinal 
meninges  may  be  either  an  extension  of  the  in- 
ammation  originally  existing  at  the  base  of  the 
Drain  alone,  or  it  may  be  another  independent 
manifestation  of  the  general  disease  developing 
-<ntiiin  the  spinal  canal  simultaneously  with  the 

iuberoular  Inflammation  of. 
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convalescence  therefrom  ;  concussion  of  thespine, 
as  from  falling  down  stairs,  or  in  other  ways  ; 
•wounds  affecting  the  spinal  cord  or  its  mem- 
branes, as  in  stabs  of  various  kinds ;  or  fractui-e 
and  dislocation  of  the  vertebrae. 

The  last  modes  of  causation  mentioned  are 
similar  to  those  ■n-hich  obtain  for  spinal  pachy- 
meningitis and  arachnitis.  For,  although  these 
latter  conditions  may  be  excited  alone  under 
such  traumatic  influences,  they  may  also  in  cer- 
tain cases,  and  especially  arachnitis,  be  excited 
in  association  with  a  spinal  leptomeningitis. 
Precisely  the  same  kind  of  thing  has  also  to  be 
said  in  regard  to  the  occasional  action  of  other 
causes,  such  as  caries  of  the  vertebrae,  deep- 
sloughing  bed-sores  in  cases  of  paraplegia,  or 
other  instances  of  inflammatory  processes  con- 
tiguous to  the  spinal  canal.  Any  of  these  latter 
conditions  may  also  set  up  a  leptomeningitis,  in 
association  with  one  of  the  other  forms  of  me- 
ningeal inflammation. 

A  spinal  leptomeningitis  may  spread  so  as  to 
implicate  the  base  of  the  brain ;  or  a  cerebral 
basal  leptomeningitis  may  subsequently  impli- 
cate the  spinal  membranes  ;  or,  lastly,  the  in- 
flammation may  appear  in  both  regions  simul- 
taneously, and  thus  be  from  the  fii'st  cerebro- 
spinal in  seat.  The  writer  has  of  late  seen 
several  cases  of  the  tubercular  variety  belonging 
apparently  to  this  latter  category  ;  but  until  the 
spinal  canal  has  been  regularly  opened  for  some 
time  in  autopsies  of  persons  dying  from  this 
disease,  we  shall  be  unable  to  say  what  is  the 
exact  numerical  proportion  of  such  cases  as 
compared  with  those  which  are  simply  cerebral 
in  type.  The  medulla  may  be  comparatively  free 
from  lymph,  and  yet  an  inflammation  of  the 
spinal  meninges  may  be  well-marked.  There 
must,  therefore,  be  a  routine  opening  of  the 
spinal  canal  for  the  decision  of  this  question, 
and  not  a  mere  casual  inspection  of  its  upper 
extremity  through  the  foramen  magnum. 

Anatomicax  CHiHACTERS. — According  to  the 
stage  of  the  disease  at  which  death  takes  place, 
we  may  meet  with  the  inflammatory  process  in 
one  or  other  of  three  different  stages  : — (1)  that 
of  greatly  increased  vascularity  of  the  spinal 
pia  mater ;  (2)  one  in  which,  in  addition  to  the 
increased  vascularity,  gelatinous  serum,  lymph, 
or  pus  exists  in  the  meshes  of  the  pia  mater, 
and  often  more  marked  in  amount  along  the 
posterior  columns.  This  latter  is  the  condition 
commonly  met  with  ;  but  in  rare  cases,  where 
patients  have  survived  an  acute  attack,  we  may 
find  (3)  certain  residuary  chronic  changes  in  the 
form  of  thickenings,  opacities,  and  undue  ad- 
hesions of  tlie  pia  and  arachnoid  to  the  spinal 
cord,  which  perhaps  may  itself  show  a  more  or 
less  marked  condition  of  peripheral  sclerosis. 

In  the  tubercular  variety  we  frequently  have 
to  do  with  a  mere  gelatinous  serum,  or  thin 
greenish-yellow  lymph  (similar  to  that  met  with 
at  the  base  of  the  brain)  rather  than  with  actual 
pus  in  the  meshes  of  the  pia  mater.  Careful 
scrutiny  of  the  vessels  in  the  anterior  fissure 
and  in  other  parts  may  also  show  the  character- 
istic 'granulations,'  in  the  form  of  opalescent, 
whitish,  or  yellowish-white  specks. 

In  both  forms  of  the  disease  the  nerve-roots 
HTO  implicated  in  various  ways.  They  are  usually 
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involved  in  the  inflammatory  process,  and  may 
be  much  pressed  upon  by  lymph  and  other 
hyperplasic  products.  The  nutrition  of  the  cord 
itsrlf  is  probably  profoundly  altered,  owing  to  the 
existence  of  an  inflammatory  process  affecting 
the  network  of  vessels  from  which  its  Uood- 
Bupply  is  derived ;  and,  moreover,  the  organic  con- 
tinuity existing  between  the  pia  mater  and  the 
off-shoots  of  connective  tissue  which  extend  into 
it  on  aU  sides,  around  the  blood-vessels  that 
penetrate  its  substance,  makes  it  only  natural 
to  suppose  that  the  inflammatory  process  would 
more  or  less  invade  the  substance  of  the  cord 
itself.  And  this,  as  the  observations  of  F. 
Schultze  have  shown  {Berlin.  Klin.  Wochen- 
schrift,  1876,  No,  1),  actually  does  occur.  But 
further  researches  are  needed  in  this  direction, 
in  order  that  we  may  know  the  frequency  with 
which  grave  changes  of  this  kind  are  produced. 

Symptoms. — General  listlessness  and  a  sense 
of  chilliness  have  been  noticed  as  premonitory 
symptoms  in  some  cases  of  spinal  meningitis. 
At  other  times  the  disease  has  been  observed  to 
commence  with  a  more  marked  feeling  of  chil- 
liness, accompanied  or  quickly  followed  by  some 
febrile  elevation  of  temperature,  together  with 
a  full,  rapid  pulse.  Soon  there  supervenes  a 
deep-seated,  boring  pain  in  the  back,  varying  in 
situation  according  to  the  degree  of  intensity 
of  the  inflammatory  process  at  different  levels. 
Pains  also  extend  round  the  body  in  girdle 
fashion,  and  likewise  into  the  limbs.  Whilst  the 
pains  in  the  back  are  more  or  less  continuous, 
though  greatly  aggravated  by  all  attempts  at 
movement,  those  felt  in  the  limbs  and  trunk  may 
be  only  experienced  when  attempts  to  move  are 
made.  Movement  excites  the  dorsal  pain  far 
more  than  pressure  upon  the  vertebral  spines, 
or  light  tapping  over  the  same  region. 

Eigidity  of  the  spine,  from  muscular  spasms, 
either  localised  or  general,  and  also  rigidity  of 
the  limbs,  or  even  of  special  muscles,  may  coexist 
with  the  pains  in  the  back  and  limbs.  There  is 
often  an  exaltation  of  reflex  movements  in^  t^he 
early  stages  of  the  disease,  though  this  condition 
is  nothing  like  so  well  marked  as  it  is  in 
tetanus. 

At  the  same  time  marked  hyperesthesia  of 
the  skin  exists  over  considerable  regions  of  tlie 
trunk  and  extremities.  The  patient  cannot  bear 
to  be  touched,  however  lightly  ;  and  still  less 
can  he  endure  to  be  moved.  He  is  irritable  or 
plaintive  if  these  proceedings  be  attempted. 
Owing  to  the  varying  nature  and  extent  of  the 
spasms,  and  the  different  amount  of  pain  endured, 
the  position  assumed  by  the  patient  is  very 
various  in  different  cases.  _      _  _ 

DiiBculty  in  defeecation  and  in  micturition 
often  exists,  especially  in  the  early  stages  of  the 
disease,  and  this  is  supposed  to  bo  due  to  a  spas- 
modic contlition  of  the  sphincters.  The  respira- 
tion and  the  heart's  action  are  principally  inter- 
fered with  in  cases  where  the  cervical  meninges 
are  gravely  involved. 

The  teniporaturo  seems  to  pursue  a  Eomowhat 
irregular  course,  but  concerning  this  further  in- 
formation is  needed.  It  may  bo  only  slightly 
above  the  normal;  and  may  not  rise  much  beyond 
102°,  oven  in  fatal  cases,  till  near  the  end.  Thou 
it  may  rise  considerably  in  the  course  of  a  few 
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hours  ;  whilst  in  other  cases  it  may  at  this  same 
period  become  depressed  below  the  normal. 

In  the  later  stages  of  the  disease  some  amount 
of  paresis,  or  actual  paralysis,  may  be  noted  in 
one  or  more  limbs  ;  the  pains  on  movement  and 
the  skin-hyperaethesia  become  less,  or  may  in- 
deed be  intermixed  with  tracts  in  which  actual 
anaesthesia  exists.  The  bladder  may  at  last  be 
paralysed ;  and  respiration  may  be  most  gravely 
interfered  with,  so  that  disturbance  of  this  func- 
tion, as  well  as  of  the  heart's  action,  may  be  the 
actual  cause  of  death. 

These  symptoms  are,  in  all  probability,  as 
Erb  maintains,  due  in  very  great  part  to  the 
inflammatory  and  other  changes  by  which  the 
anterior  and  posterior  nerve-roots  are  impli- 
cated. Others  may  be  due  to  extensions  of  the 
inflammatory  process  to  the  substance  of  the 
spinal  cord,  thus  leaving  a  somewhat  uncertain 
minority  of  symptoms  to  be  accounted  for  by 
the  mere  implication  of  the  pia  mater  itself. 

The  grouping  of  symptoms  is  apt  to  vary 
much  in  different  cases,  according  as  there  is  or 
is  not  the  coexistence  of  a  cerebral  meningitis  ; 
or,  in  the  absence  of  this  complication,  according 
as  the  inflammation  is  more  or  less  localised  iu 
dilTerent  regions  of  the  cord,  or  general  in  its 
distribution.  Much  will  depend  also  upon  the 
severity  of  the  process,  and  upon  the  extent  to 
which  the  substance  of  the  spinal  cord  becomes 
involved  in  the  course  of  the  disease. 
_  Diagnosis.— Fever;  pains  in  the  back  and 
limbs,  greatly  aggravated  by  movement ;  together 
with  stiffness  of  the  neck,  trunk,  or  limbs ;  local 
muscular  spasms;  hyperaesthesia  of  the  skin; 
retention  of  faeces  and  urine  ;  dyspnoea ;  with  a 
tendency  in  the  later  stages  to  the  superven- 
tion of  paresis,  or  actual  paralysis  of  limbs— 
these  are  the  symptoms,  the  combination  of 
which  to  a  marked  extent  becomes  almost  typical 
of  spinal  meningitis. 

_  Its  complication  with  a  basal  cerebral  menin- 
ptis  is,  amongst  other  signs,  chiefly  indicated 
by  the  occurrence  of  vomiting,  headache,  alight 
dehnum  or  stupor,  paralysis  of  ocular  muscles, 
difficulty  in  deglutition,  loss  of  speech,  or  ccnvul- 

r^'f.  °^  "^^^y  °f  symptoms 

may  from  their  great  importance,  tend  to  dwarf 
or  obscure_  those  due  to  tlie  inflammation  of  the 
spinal  memnges  alone;  on  the  other  hand  if  thev 
are  absent  we  may  feel  assured  that  the  inflam- 
mabon  has  not  also  attacked  the  base  of  the  brain 

Ihefact  that  a  meningitis  is  spinal  in  seat 
and  unaccompanied  with  cerebral  symptoms  is 
of  Itself  exceedingly  good  evidence  to  prove  that 
>t  18  not  the  tubercular  form  of  the  affection 

io  settle  the  question,  which  membranes  of 

SVui^ed";:      '^"y      -  -"st 

in^^i,      "'"^^      ^^^^  ^0  can  learn  concern 
he  nflm-'=°°^''°°''  '^"'^       distribution  of 

Thus  inflammationVi?  e.roup.ng  of  symptoms, 
those  -hicPa  e  e  rebro'tr  °'- 
almost  invariably  be  founcP  °      '°  ^" 
leptomeningitis;  whilst  thL 
of  caries  of%he  vertebri  or 
a  8loughing  sacral  bod-sore  ^^T'' 
more  prone  to  take  theSof  IT"*'"^^ 
or  of  this  in  -mbination""  h  art-r"'""' 
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In  reference  to  tlie  diagnosis  of  spinal  menin- 
gitis from  other  affections,  it  may  be  said  that 
a  very  slight  amount  of  attention  to  the  nature 
of  the  pains  and  attendant  conditions,  v/ill 
suffice  to  avoid  the  mistake  of  supposing  them 
to  be  rheumatic  in  nature.  And,  similarly,  the 
absence  of  trismus  in  the  early  stages,  and  of 
any  extremely  well-marked  exaltation  of  reflex 
excitability,  together  with  the  presence  of  severe 
pains  in  the  back  and  limbs,  will  be  negative 
and  positive  characters  sufficient  for  distinguish- 
ing spinal  meningitis  from  tetanus. 

Another  disease  with  which  spinal  meningitis 
is  liable  to  be  confounded,  is  acute  softening 
of  the  spinal  cord.  But  the  distinction  should 
be  easy  in  the  early  stages ;  and  the  history  of 
the  course  of  the  affecticn  -will  guide  us  later 
on,  when  symptoms  of  actual  paralysis  may  have 
become  developed.  Still,  in  certain  cases,  a 
spinal  meningitis  may  entail  a  softening  of  the 
cord  to  a  marked  extent,  and  then  the  symp- 
toms of  the  primary  affection  will  gradually  be 
merged  in  those  of  the  other  which  it  induces. 

A  very  rare  condition,  once  met  with  by  the 
present  writer,  is,  he  thinks,  almost  impossible 
to  be  diagnosed  from  spinal  meningitis— that 
is,  where  a  sarcomatous  or  carcinomatous  new 
growth  _  springs  up  rapidly  throughout  the 
spinal  pia  mater  in  the  situation  usually  occu- 
pied by  lymph  or  pus,  especially  when,  as  in  the 
instance  referred  to,  the  disease  seems  to  be  the 
direct  sequence  of  a  fall  from  a  height  or  over 
a  flight  of  steps,  and  death  takes  place  within  a 
period  of  six  or  eight  weeks  (see  Lancet,  vol.  i. 
1880,  p.  988). 

PfiOGNOsis. — The  prognosis  of  spinal  menin- 
gitis depends  a  good  deal  upon  the  nature  of  the 
primary  or  causal  conditions  ;  upon  the  question 
whether  the  disease  shows  a  tendency  to  extend 
to  the  cerebral  meninges ;  upon  tlie  severity  with 
which  it  implicates  the  cervical  region  of  the 
cord  ;  and  also  to  some  extent  upon  the  age  and 
general  state  of  health  of  the  person  attacked. 

It  is  a  disease  which  proves  fatal  in  the  course 
of  a  few  weeks  in  a  very  large  percentage  of 
cases;  complete  recovery  is  certainly  a  rare 
exception;  but  late  and  partial  recovery — that 
is,  after  the  disease  has  lasted  long,  and  with 
the  remainder  of  some  amount  of  muscular 
atrophy  or  incurable  paralysis— is  a  little  more 
frequent.  In  such  cases  the  disease  after  a  time 
lapses  into  a  clironic  condition,  and  the  patient 
very  gradually  recovers,  except,  perhaps,  for 
such  incurable  sequels  as  are  above  mentioned. 
But  even  in  these  cases  tending  towards  re- 
covery, a  relapse  is  most  easily  brought  about, 
owing  to  the  recommencement  of  the  disease  in 
an  acute  form. 

AVliere  spinal  meningitis  supervenes  upon  a 
sloughing  bed-sore  existing  in  a  case  of  para- 
plegia, the  end  is  usually  not  far  distant.  The 
gravity  of  any  case  of  spinal  meningitis  is  also 
always  greatly  enhanced  when  the  disease 
spreads  to  the  cerebral  menbges.  And,  so  far 
as  the  spinal  meninges  themselves  are  con- 
cerned, any  great  intensity  of  the  inflammatory 
process  ,n  the  cervic.il  region,  is  always  of  the 
grayest  import,  because  of  the  liability  to  secon- 

^ron«    f.  °^       <=o'-'l  itself  in  these  re. 

gions.  either  8tructur«illy  or  functionally,  and  the 
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be  made  to  restore  the  patient's  general  healthj 
and  to  combat  the  emaciation  which  the  disease 
itself  usually  inTolves. 


bringing  about  from  this  cause  of  serious  inter- 
ference with  the  functions  of  respiration  and 
circulation.  A  continuously  rising  temperature 
in  such  a  case— to  106°  and  onwards— is  also  of 
fatal  import. 

'J'keatment.— The  severity  of  the  disease  is 
apt  to  prompt  to  the  use  of  active  measures  of 
questiouable  utility;  amongst  these  may  be 
cited  free  local  blood-letting,  the  free  application 
of  ice  to  the  spine,  and  active  purgation.  It 
is  difficult,  too,  to  say  on  what  principle  it  is 
thought  absolutely  necessary  to  apply  cold  when 
we  have  to  do  with  an  inflammation  within  the 
8pinal  canal  or  within  the  cranium,  _  whilst  we 
almost  always  apply  heat  externally  in  the  case 
of  an  inflamed  pleura,  an  inflamed  peritoneum, 
or  even  to  an  inflamed  skin-tract.  Probably  the 
application  of  ice  in  such  cases  tends  to  alleviate 
pain,  so  that  where  this  is  great  its  use  may 
bring  much  relief  to  present  suffering,  when 
hot  applications  would  only  aggravate  it.  But 
were  it  not  for  the  fact  that  in  meningeal 
inflammation  (whether  spinal  or  cerebral)  in- 
creased fulness  of  vessels  around  sensitive  organs 
Bhut  in  by  unyielding  walls,  almost  necessarily 
leads  to  aggravation  of  pain,  the  application 
of  heat  would  probably  be  more  beneficial  than 
that  of  cold,  so  far  as  the  possible  resolution 
of  the  inflammatory  condition  itself  is  con- 
cerned. 

The  patient  should  certainly  be  kept  in  a 
cool,  quiet  room,  and  lying  either  on  his  side,  or, 
if  possible,  on  his  face  on  a  comfortable  bed. 
He  should  be  well  supplied  with  spoon  diet  of 
the  most  nourishing  description,  together  with 
eggs  and  a  moderate  amount  of  stimulants, 
according  to  the  indications  presented  by  his 
symptoms  and  general  condition. 

Blisters  may  be  applied  along  each  side  of 
the  spine  alternately,  or  the  same  regions  may 
be  painted  with  liquor  iodi.  Pain  should  also  be 
eased  by  opium  or  morphia  ;  in  fact,  an  opiate 
treatment  may  be  resorted  to  in  a  large  proportion 
of  the  cases.  When  opium  and  morphia  do  not 
agree,  or  are  not  admissible,  Indian  hemp  woidd 
be  worthy  of  trial  as  a  mere  anodyne ;  or  we 
must  fall  back  upon  bromide  of  potassium  and 
chloral,  though  the  latter  must  be  used  with 
great  caution  where  the  heart's  action  is  slow, 
irregular,  and  seriously  interfered  with.  Bella- 
donna and  ergot  have  also  been  recommended, 
on  somewhat  doubtful  grounds,  as  anti-inflam- 
matory remedies. 

We  ought,  in  fact,  to  endeavour  to  combat  the 
most  urgent  symptoms  as  much  as  possible, 
even  if  we  cannot,  by  counter-irritants  and  by 
the  judicious  use  of  drugs,  modify  the  course  of 
the  inflammation.  Also  by  suitable  feeding  and 
judicious  nursing  we  should  endeavour  to  tide 
the  patient  through  the  disease.  And  if,  hap- 
pily, the  activity  of  the  inflammatory  process 
subsides,  the  most  unremitting  attention  will 
still  be  required  to  protect  the  patient  against  a 
relapse.  Should  his  condition  otherwise  admit 
of  it,  the  absorption  of  inflammatory  products 
would,  in  this  stage,  be  likely  to  be  promoted  by 
the  use  of  a  small  dose  of  bichloride  of  mercury 
(such  as  one-sixteenth  of  a  grain  for  an  adult), 
in  combination  with  increasing  doses  of  iodide  of 
potassium.  At  the  same  time,  every  effort  must 


2.  Meninges,  Spinal,  Hseinorrliage  into 
or  upon. — Synon.  :  Hcematorrachis ;  Meningeal 
Apoplexy  (Spinal). 

Effusions  of  blood  upon,  between  or  beneath 
the  spinal  meninges  are  altogether  rare  events, 
contrasting  notably  in  this  respect  with  the  com- 
parative frequency  of  parallel  conditions  on  the 
side  of  the  cerebral  meninges. 

.Etiology. — Among  the  causes  of  meningeal 
haemorrhages,  stabs,  blows,  or  falls  will  hold  a 
first  rank.  After  these  causes  we  should  have 
to  cite  impediments  to  the  circulation  of  blood, 
occasioned  by  various  respiratory  or  muscular 
spasms,  occurring  either  in  the  course  of  whoop- 
ing-cough, or  during  some  more  than  usually 
violent  convulsive  attack,  epileptic,  tetanic,  or 
other.  The  lifting  of  heavy  weights,  or  other 
great  voluntary  muscular  exertions,  may  like- 
wise at  times  prove  causes  of  spinal  meningeal 
haemorrhage.  Occasionally,  however,  it  occurs 
independently  of  any  such,  or  of  other  readily 
assignable  causes. 

Anatomical  Characters. — Fluid  blood  or 
blood-clots  may  exist  in  relation  with  the  spinal 
meninges  in  three  different  situations. 

The  most  frequent  site  of  such  haemorrhage 
is  (1)  outside  the  dura  mater,  between  it  and 
the  vertebral  arches.  Here  large  clots  are 
sometimes  found,  wholly,  or  more  frequently  in 
part,  surrounding  the  dura  mater  in  the  region 
in  which  the  haemorrhage  has  occurred.  Where 
the  effusion  is  large,  the  cord  itself  may  be  dis- 
tinctly compressed,  but  even  smaller  effusions 
may  produce  some  amount  of  compression  of 
nerve-roots.  A  clot  in  this  situation,  as  in  other 
sites,  will,  of  course,  become  much  modified  in 
appearance  with  age. 

Clots  and  more  or  less  fluid  blood  may  also, 
but  more  rarely,  be  met  with  (2)  inside  the 
dura  mater,  within  the  so-caUed  arachnoid  sac. 
This  occurs  perhaps  most  frequently  as  a  mere 
sequence  of  a  similar  haemorrhage  taking  place 
in  the  cerebral  meninges,  the  blood  simply  gravi- 
tating into  t  he  spinal  canal.  Sometimes,  however, 
especially  in  cases  of  spinal  pachymeningitis, 
blood  is  actually  effused  in  this  situation — and 
that  wher«  the  internal  surface  of  the  dura  matei 
is  much  more  vascular  than  natural.  The  open 
ing  of  a  thoracic  or  abdominal  aneurism  may  also 
occasionally  take  place  into  the  spinal  canal,  and 
thus  produce  sudden  and  grave  compression  of 
the  spinal  cord. 

Much  smaller  extravasations  of  blood  are  also 
met  with  (3)  beneath  the  arachnoid  and  within 
the  meshes  of  the  pia  mater,  over  areas  perhaps 
small  in  extent  longitudinally,  but  more  or  less 
embracing  the  cord  in  one  or  more  regions.  The 
cord  or  nerve-roots  may,  however,  be  decidedly 
compressed  by  such  haemorrhages,  even  when 
they  are  small  in  amount,  owing  to  the  space 
into  which  the  effusion  takes  place  being  com- 
paratively shallow. 

Symptoms. — The  symptoms  of  these  affections 
are  in  a  large  proportion  of  the  cases  vague  and 
ill-defined.  They  may  be  much  obscured  by  the 
causal  conditions.  In  other  cases  they  will  vary 
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according  tc^  the  ait^'-ant  and 
abruptness  of  the  haemorrhage. 

As  a  rule,  the  onset  of  symptoms  is  sudaen. 
Pain  in  the  region  of  the  spine,  in  which  the 
heemorrhage  exists,  or  radiating  thence  along 
the  nerves  emanating  from  this  region,  may  be 
the  first  symptom.  More  rarely,  muscular 
twitchings  or  spasms  may  exist,  either  alone  or 
■with  pains.  These  symptoms,  dependent  upon 
irritation  and  compression  of  sensory  and  motor 
nerye-roots,  are  at  other  times  almost  wholly 
absent.  There  may  then  be  as  abiding  symptoms 
mere  numbness  or  tingling  in  the  parts  affected, 
together  with  a  sense  of  weight  and  paresis  m 
the  limbs.  Actual  paralysis  is  rare ;  and  even 
when  it  is  present,  the  rectum  and  bladder 
mostly  escape. 

Where  pain  exists,  there  is  often  stiffness  of 
the  spine ;  and  these  both  together  greatly  inter- 
fere with  movement.  Febrile  reaction  is  usually 
absent  or  very  slight.  The  severity  of  the 
symptoms  may  abate  after  a  day  or  two.  leaving 
unly  more  or  less  paresis.  In  the  case  of  large 
hsemcrrhages,  however,  with  extensive  compres- 
sion of  the  spinal  cord,  death  may  be  rapid, 
occurring  in  the  course  of  some  hours  or  of  a 
day  or  two. 

The  symptoms  will  vary  as  the  eifiised  blood 
presses  upon  the  cord  in  the  cervical,  the  dorsal, 
or  the  lumbar  region.  Where  the  eflEiision  is  in 
the  cervical  region  in  a  traumatic  case,  in  which 
there  is  obvious  head-injury  with  a  condition  of 
stupor,  it  is  almost  certain  not  to  be  diagnosed. 
The  patient  is  not  sensible  enough  to  complain 
of  pain ;  and  the  irregular  respiration  and  small 
disordered  pulse,  with  slight  tremor  or  rigidity 
of  one  or  both  upper  extremities,  may  with 
more  probability  be  ascribed  to  multiple  head- 
lesions — as  actually  happened  in  a  ease  which 
recently  came  under  the  writer's  notice. 

Diagnosis. — It  may  be  impossible  to  diagnose 
haemorrhage  into  the  spinal  meninges  in  cases 
where  it  occurs  as  a  concomitant  of  other  grave 
diseases — such  as  tetanus,  eclampsia,  or  cerebral 
haemorrhage ;  and  also  in  cases  where  it  merely 
complicates  a  traumatic  injury  of  the  spinal 
cord  itself.  In  other  cases,  the  presence  of 
certain  causal  conditions,  together  with  the  ab- 
rupt commencement  of  spinal  symptoms  in  such 
combinations  as  have  been  above  referred  to 
is  sufficient  to  enable  us  to  diagnose  it  from 
haemorrhage  into  the  substance  of  the  cord,  as 
well  as  from  meningitis,  or  acute  softening  '{see 
Spinai,  Cord,  Diseases  of).  The  gradual  onset 
of  the  symptoms  arising  from  tumours  of  the 
Ipinal  cord,  or  of  the  spinal  meninges,  make  it 
more  easy  to  separate  these  affections  from 
meningeal  haemorrhages. 

PaooNosis.— Meningeal  haemorrhages  are  as 
a  class  decidedly  less  grave  than  meningeal  tu- 
mours. They  are  unlike  the  latter,  moreover 
inasmuch  as  the  worst  symptoms  attendant  upon 
them  are  produced  at  once,  instead  of  being  only 
very  slowly  evolved  ;  so  that  after  a  short  time 
unless  the  blood  effused  happen  to  have  p^^ 
duced  a  certam  amount  of  compression  of  th^ 
spinal  cord  the  symptoms  gradually  diminish  in 
severity.  Large  extra-meningeal  haemorrhages 
by  far  the  most  serious  forms  of  this  affection. 


Tkeatment. — In  the  treatment  of  spinal  me- 
ningeal  haemorrhage  the  patient  must,  of  course, 
be  kept  perfectly  quiet  and  in  the  recumbent 
position.  Spoon  diet  should  be  administered  for 
a  few  days ;  and  vascular  sedatives,  such  as  aco- 
nite, may  be  given  with  advantage.  Some  re- 
commend active  purgation,  and  the  abstraction 
of  blood  from  the  neighbourhood  of  the  spinal 
column  by  cupping  or  leeches.  These  measures, 
however,  are  of  questionable  utility,  and  the  for- 
mer especially  might  easily  do  positive  harm. 

3.  Meninges,  Spinal,  New  Growtlis  and 
Adventitious  Products  of. — This  subject  re- 
quires no  very  lengthy  discussion.  As  was  said 
in  regard  to  such  growths  and  products  spring- 
ing from  or  connected  with  the  cerebral  menin- 
ges, the  symptoms  to  which  they  give  rise  axe  in 
the  main  referable  to  irritation  and  pressure  upon 
adjacent  portions  of  the  nerve-centres  or  upon 
certain  nerve-roots.  The  symptoms,  therefore, 
of  meningeal  growths  or  adventitious  products 
are  almost,  if  not  quite,  indistinguishable  irom 
those  produced  by  similar  bodies  in  the  spinal 
cord. 

The  sections  on  special  symptoms  and  diagnosis 
which  might  otherwise  have  appeared  here  may 
be  suppressed ;  and  the  reader  be  referred  for 
their  equivalents  to  what  he  will  find  under  the 
head  of  Spinal  Cord,  Tumours  of. 

We  shall  now  merely  give  a  few  details  con- 
cerning the  aetiology,  nature,  and  precise  sites  of 
the  various  new  growths  and  adventitious  pro- 
ducts that  may  be  met  with  in  connection  with  the 
spinal  meninges,  and  shall  supplement  these  de- 
tails with  some  few  general  remarks  bearing  upon 
the  prognosis  and  treatment  of  such  affections. 

jEtiologt. — In  accounting  for  certain  tu- 
mours, such  as  those  of  a  syphilitic,  of  a  scro- 
fulous, or  of  a  cancerous  type,  we  may  fall  back 
upon  the  existence  of  a  general  '  predisposition '  ; 
though  what  determines  the  appearance  of  such 
tumours  in  this  or  that  particular  situation 
generally  remains  as  much  a  matter  of  uncer- 
tainty as  when  the  growths  are  solitary  or  of 
non-diathetic  origin.  Amongst  such  determining 
or  exciting  causes  only  one  of  those  usually  cited 
seems  to  be  of  real  potency,  namely,  the  occur 
rence  of  blows  or  injuries  of  various  kinds. 
These  certainly  appear  at  times  to  be — in  the 
spinal  meninges  as  in  other  situations  —  the 
immediately  exciting  causes  of  certain  new 
growths. 

Parasites,  such  as  eysticerci  and  hydatids, 
gain  entry  to  the  system  in  the  way  mentioned  | 
in  the  articles  on  these  subjects  ;  but  something 
so  indefinite  or  accidental  as  to  be  spoken  of  by 
us  as  'chance.'  will  determine  their  appearance  in 
this  or  that  particular  tissue  or  organ. 

A.  New  Growths. — (a)  Cawer.— Cancer  oc- 
curs most  frequently  in  the  spinal  meninges,  not 
as  a  primary  affection,  but  by  extending  to  them 
from  a  previous  cancerotis  growth  in  one  of  the 
adjacent  vertebrae.  The  space  within  the  spinal 
canal  being  very  limited,  such  a  tumour  soon 
begins  to  press  injuriously  upon  nerve-roots  and 
upon  the  cord  itself.  In  rare  cases,  however,  a 
cancerous  new  growth  may  start  from  the  spinal 
dura  mat«r. 

lb)  Scrofulous  growtht. — These  masses  are  met 
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with  principally  incases  of  scrofulous  disease  of 
the  spinal  column,  and  especially  where  angular 
curvature  is  produced,  though  they  are  not  con- 
fined to  these  more  severe  forms  of  vertebral 
caries.  Caseating  growths  are  in  such  cases  apt 
to  extend  from  the  vertebrse,  so  as  to  infiltrate 
the  dura  mater,  and  then  produce  fungating  ex- 
crescences on  its  inner  surface.  Small  isolated 
scrofulous  tumours,  the  so-called  '  tubercular ' 
gro-wths,  may  also  be  met  with,  though  more 
rarely  than  in  the  cerebrum,  springing  from  the 
spinal  pia  mater,  and  more  or  less  imbedding 
themselves  in  the  substance  of  the  spinal  cord. 

(c)  St/philomata.—Syphi]itio  growths  are  also 
decidedly  less  frequent  in  connection  with  the 
spinal  than  with  the  cerebral  meninges.  Small 
tumours  may,  however,  spring  either  from  the 
dura  mat  or  or  from  the  arachnoid  and  pia  mater. 
Or,  instead  of  well-defined  tumours,  there  may 
be  thickenings  of  the  membranes  in  some  part  of 
their  extent,  and  adhesions  between  one  another 
and  the  surface  of  the  cord,  by  means  of  opaque, 
yellowish-white,  gummatous  growths. 

{d)  Sarcomata. — Sarcomatous  tumours_  of  all 
kinds  may  be  met  with  in  connection  with  the 
spinal  meninges,  springing  occasionally  from  the 
dura  mater,  but  more  commonly  from  the  arach- 
noid and  pia  mater.  Instead  of  being  distinctly 
circumscribed,  such  growths  may  exist  in  the 
form  of  difiuse  infiltrations,  mvading  the  pia 
mater  all  round  the  cord  for  a  variable  extent. 
In  one  remarkable  case  the  writer  met  with  a 
growth  of  this  kind  involving  the  pia  mater 
throughout  the  whole  length  of  the  spinal  cord, 
which  was  most  developed  on  its  lateral  and 
posterior  aspects.  Here  in  some  places  the  layer 
of  new  growth  was  about  one-third  of  an  inch  in 
depth,  and  the  cord  was  notably  compressed  in 
its  postero-lateral  aspects  {Lancet,  June  26, 
1880,  p.  988). 

(e)  Myxomata. — Myxomata  are  met  with  in 
the  form  of  small  circumscribed  tumours,  spring- 
ing mostly  from  the  pia  mater.  The  writer  has 
seen  one  about  the  size  of  a  very  large  almond 
situated  on,  and  greatly  compressing,  the  pos- 
terior columns  of  the  cord.  Its  presence  was 
associated  with  very  obscure  and  ill-defined 
symptoms  during  life. 

(/)  Tubercle. — Tubercles  in  the  form  of '  grey 
granulations'  have  already  been  referred  to  in 
the  description  of  Spinal  Leptomeningitis. 

{g)  Fibromata,  {h)  lApomata,  and  (i)  Enchon- 
dromata. — These  various  kinds  of  new-growth 
have  been  met  with  occasionally,  but  principally 
in  connection  with  the  outer  aspect  of  the  dura 
mater. 

{Jc)  Osteomata. — These  formations  are  here  of 
no  clinical  significance,  though  they  are  much 
more  common  in  persons  of  all  ages  on  the  spinal 
than  on  the  cerebral  meninges.  They  are  apt 
to  occur  in  the  form  of  small  bony  plates  scat- 
tered over  the  surface  of  the  arachnoid.  Some- 
times a  limited  '  ossification'  of  the  dura  mater 
is  also  met  with. 

B.  Adventitious  Products. — Parcksites  The 
same  two  kinds  of  parasites  may  be  found 
in  connection  with  the  spinal  meninges  as  we 
have  already  had  to  refer  to  in  connection  with 
those  of  the  cerebrum — namely,  the  small  and 
often  numerous  ci/siicerci,  as  well  as  the  more 
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solitary  and  larger  hydatids.  The  latter  may 
be  found  within  the  dura  mater,  but  they  have 
been  met  with  much  more  frequently  outside 
this  membrane,  often  forming  large  tumours  con- 
tiguous to  the  spinal  canal.  These  are  the  only 
adventitious  products  of  any  importance  which 
occur  in,  or  in  relation  with,  the  spinal  me- 
ninges. 

Pbogno.hs. — As  a  class  these  affections  are 
grave,  tending  to  produce,  with  some  exceptions, 
various  irregular  forms  of  paralysis,  and  ulti- 
mately death,  though  this  latter  may  take  place 
only  after  the  expiration  of  two,  three,  ci'  more 
years.  The  symptoms  produced  by  tumours 
and  parasites,  as  a  rule,  go  on  increasing  in 
severity;  and  the  gravity  of  the  prognosis  wiU 
depend  much  upon  their  rapidity  of  growth,  as 
evidenced  by  the  increase  of  signs  of  severe 
compression  of  the  cord  or  of  its  nerve-roots,  in 
connexion  with  the  state  of  other  organs.  The 
supervention  of  obstinate  bed-sores,  and  para- 
lysis with  inflammation  of  the  bladder,  may  al 
last  greatly  hasten  the  fatal  termination. 

Tbbatment. — In  the  treatment  of  tumours  or 
parasites  within  the  spinal  canal,  our  efforts  must 
be  in  the  main  directed  to  restoring  or  improving 
the  general  health  of  the  patient,  and  to  com- 
bating the  more  urgent  symptoms  that  may 
arise — such  as  pain,  spasms,  paralysis,  sleepless- 
ness, bed-sores,  and  cystitis.  Where,  however, 
we  have  to  deal  with  growths  of  syphilitic 
origin,  we  can  attack  the  disease  itself  by  means 
of  drugs.  Under  the  influence  of  small  doses  of 
mercury  and  increasing  doses  of  iodide  of  potas- 
sium, the  patient's  condition  may  often  be  mar- 
vellously improved,  though  the  relief  is  perhaps 
not  so  striking  as  in  cases  where  syphilis  affects 
the  cerebral  meninges,  because  in  this  latter  dis- 
ease the  symptoms  are  more  varied  in  nature, 
and  more  dependent  upon  added  functional  com- 
plications. H.  Chablton  Bastian. 

MENmGOOELE.— &e  Beain,  Malforma- 
tions of ;  and  Skull,  Diseases  of. 

MENINGO  -  CBHEBRITIS.  —  A  name 
given  to  a  pathological  condition  in  which  in- 
flammation of  the  pia  mater  extends  in  some 
regions  of  the  cerebrum  so  as  to  implicate  the 
subjacent  cortical  substance.  The  fact  of  such  an 
extension  is  much  less  capable  of  being  diagnosed 
during  life  than  of  being  discovered  after  death, 
but  it  may  then  be  recognised  by  the  existence  of 
superficial  softening  of  the  brain-substance,  to- 
gether with  a  more  or  less  marked  increase  of 
vascularity.  This  condition  probably  always 
exists  to  a  certain  extent  in  meningitis,  and 
might  reveal  itself  on  careful  microscopical  ex- 
amination—although the  inflammatory  changes 
may  not  have  advanced  far  enough  to  produce 
an  easily  appreciable  amount  of  softening. 

MENINGO-MTEIiITIS  is  a  term  used  to 
indicate  a  condition  in  which  inflammation  of  the 
spinal  meninges  has  extended  to  the  surfoce  of 
the  spinal  cord.  The  evidence  of  such  an  exten- 
sion has  usually  been  supposed  to  depend  upon 
the  existence  of  an  appreciable  amount  of  super- 
ficial softening.  But  minor  changes  of  an  in- 
flammatory type,  capable  of  recognition  by  the 
3  Q  3 
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microscope,  may  also  here  exist  with  frequency, 
as  F.  SchultEe  has  shown,  although  they  may  fall 
short  of  entailing  actual  softening. 

MENOPAUSE  {nv^s,  the  menses,  and  ttou- 
ffij,  a  cessation).— The  natural  cessation  of  the 
menstrual  flow,  or  '  change  of  life '  m  the  female. 
See  Change  of  Life. 

MENOBBHAGIA  (M"-  a  month,  and  P'fi- 
burst  forth).--Over-abundant  menstrua- 
tion whether  due  to  excessive  quantity,  or  to 
undue  frequency.  See  Mknses  or  Menstruation, 
Disorders  of. 

MENSES  or  MENSTEUATION,  Dis- 
orders of.— Synon.  :  Fr.  Troubles  de  la  Men- 
struation ;  Ger.  Storungen  des  Monaisflusses ; 
Slorungen  der  Menstruation. 

Menstruation  is  the  periodic  discharge  of  a 
sanguineous  fluid  from  the  female  generative 
organs.   The  discharge  continues  each  time  for 
from  three  to  eight  days.    It  varies  in  quantity 
in  different  subjects.    The  estimation  of  this  is 
surrounded  by  great  difficulties;  usually,  how- 
ever, the  quantity  is  from  four  to  six  or  eight 
ounces.  It  takes  place  monthly;  that  is,  a  period 
of  twenty-eight  days  intervenes  from  the  appear- 
ance of  one  flow  to  the  appearance  of  the  next 
following.  In  many  cases,  however,  this  interval 
is  less  than  twenty-eight,  and  may  be  as  short  as 
twenty-one  days ;  on  the  other  hand,  it  may  be 
prolonged  to  thirty-one  days,  and  the  function  be 
still  performed  normally.  The  discharge  does  not 
appear  during  childhood  or  old  age.    It  usually 
appears  for  the  first  time  between  the  twelfth 
and  fifteenth  years,  and  for  the  last  time  between 
the  forty-third  and  forty-eighth;  but  it  may 
appear  as  early  as  the  ninth,  and  continue  to 
appear  regularly  afterwards  up  to  the  fifty-third 
or  fifty-fifth  year.    The  function  is  suspended 
during  pregnancy,  and,  as  a  rule,  during  lacta- 
tion.   The  source  of  the  discharge  is  the  body 
of  the  uterus.    It  is  not  due  to  a  congestion  or 
an  erection  of  that  organ,  as  has  been  supposed, 
but  to  the  degeneration,  disintegration,  and 
removal  of  the  so-called  mucous  membrane  of 
the  uterus— the  decidua  menstrualis.    In  conse- 
quence of  this  degeneration  and  disintegration, 
the  vessels  on  the  inner  surface  of  the  uterus 
are  opened,  and  ha;morrhage  follows.  The 
ultimate  cause  of  the  discharge  is  said  to  be 
the  separation  of  ova;  such,  however,  is  not 
the  case  in  every  instance,  for  menstruation  mnv 
take  place  without  the  discharge  of  an  oA'um  and 
on  the  other  hand,  ova  maybe  separated' from' 
the  ovary  without  the  occurrence  of  menstrua- 
tion   It  can  hardly  be  doubted,  liowover,  that 
me  Junction  is  in  some  manner  dependent  on  the 
ovanes,  for  when  the  latter  have  been  removed 
menstruation  ceases. 

ind^eidileWoi,""^'"  ''^^  sanguineous; 
Sidenul  tfe'^""''''-'"  T^^'  ^''g'^^ded  a^ 
^  cases  '  y r^J'P'r'^^'"  tl'"  infinite  majority 
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reason  to  believe  that  in  so-called  '  white  men- 
struation '  such  is  the  case. 

For  the  due  performance  of  the  function  two 
conditions  are  essential,  namely,  sound  general 
health,  and  normally  developed  organs  of  gene- 
ration. Disorders  of  the  menstrual  process  may 
be  brought  about  by  very  many  conditions.  These 
disorders  are  generally  divided  into  : — 

I.  Amenorrhcea,  where  the  discharge  is  ab- 
sent, or  deficient  in  quantity. 

II.  Dysmenorrhoea,  where  the  function  is 
performed  with  difficulty  and  pain. 

III.  Menorrhagia,  where  the  discharge  it 
profuse. 

I.  Amenorrhcea. — Stnon.  :  Fr.  Amenorrhk ; 
Ger.  Amenorrhoe. 

iETiOLOGY  AND  Symptoms. — Amenorrhcea  is 
dependent  either  on  general  states ;  or  on  local 
pathological  conditions — that  is,  on  lesions  of 
the  uterus  and  ovaries. 

1.  All  conditions  or  influences  which  tend  to 
deteriorate  the  blood,  or  which  act  unfavourably 
on  nutrition,  m:iy  be  causes  of  amenorrhcea.  The 
most  common  of  these  is  the  demand  made  on  the 
system  in  the  development  of  the  ajjtitude  for 
conception,  the  growth  and  separation  of  ova,  and 
the  performance  of  the  menstrual  function.  At 
this  time  the  breasts  develop,  the  ovaries  and 
uterus  enlarge,  the  pelvis  grows,  and  the  whole 
form  becomes  altered.  Many  women  who  dur- 
ing childhood  have  enjoyed  apparently  perfect 
health,  as  they  approach  puberty  become  gra- 
dually or  suddenly  anaemic  or  chlorotic,  without 
any  assignable  cause  other  than  the  demand 
made  on  nutrition  by  the  process  of  develop- 
ment through  which  they  at  the  time  pass. 
Nutrition  becomes  impaired,  tastes  perverted, 
pains  of  a  neuralgic  character  are  felt  in  various 
parts  of  the  body,  the  menstrual  discharge  does 
not  appear,  or  it  may  appear  once  scantily, 
and  then  at  irregular  intervals,  or  it  may  disap- 
pear for  mouths  or  even  years.  All  the  symp- 
toms of  anaemia  are  present,  and  the  patient  is 
languid,  listless,  lacks  energy,  and  is  in  more  or 
less  constant  suffering.  The  above  may  take 
place  in  cases  where  the  surroundings  may  be 
favourable  to  healthy  developmcut.  Hygienic 
conditions,  however,  play  a  most  important  part 
in  the  proper  development  of  the  female  func- 
tions, and  when  the  surroundings  are  unfavour- 
able, evil  is  sure  to  follow.  Want  of  food,  or 
improper  food,  want  of  fresh  air,  impure  air, 
want  of  exercise,  foul  gases,  malaria,  are  prolific 
ciiuses  of  failure  or  imperfection  in  the  growth 
and  development  of  the  young  girl,  and  are 
common  causes  of  anionorrhoca.  Disease  ivlso  is 
a  by  no  means  infrequent  cause  of  the  condition 
under  consideration,  as  phthisis,  Bright's  disease, 
diseases  of  the  liver,  stomach,  and  nervous  sys- 
tem. Emotion,  fright,  or  grief,  change  of  air 
and  food  (as  when  girls  go  from  the  country  to 
London),  and  cold,  may  arrest  or  suspend  the 
monthly  discharge. 

2.  But  amenorrhcea  may  be  due  to  local  con- 
ditions. These  are  absence  or  disease  of  the 
ovaries,  of  the  uterus,  or  of  both;  and  imperfect 
development  of  one  or  both  organs. 

In  cases  where  the  ovaries  are  absent,  the 
change  in  form,  from  girl  to  woman,  which  takes 
place  at  puberty,  does  not  occur.     The  girl 


iVIENSES,  DISOEDERS  OF. 


96& 


gro-ws  but  dees  not  develop.  A  masculine  ap- 
pearance supervenes,  the  breasts  remain  small, 
the  pelvis  narrow,  the  voice  becomes  manly  and 
harsh,  a  beard  may  grow  on  the  face,  sexual 
passion  is  absent,  and  the  health  remains  good. 

When  the  uterus  alone  is  wanting,  there  may 
be  no  indication  of  the  condition  in  the  state 
of  the  general  health  or  development,  and  local 
examination  is  necessary  in  order  to  detect  the 
circumstance.  In  these  cases  the  vagina  termi- 
nates in  a  cul  de  sac,  and  the  uterus  cannot 
be  felt  on  examination.  On  introducing  a 
finger  into  the  rectum  and  a  sound  into  the 
bladder,  it  is  found  that  the  two  organs  are  in 
contact,  and  that  there  is  no  uterus  between 
them.  There  are,  however,  as  a  rule,  one  or  two 
small  fibrous  masses  representing  the  uterus. 

Certain  diseases,  as  scrofulous  abscess  and 
atrophy,  which  involve  the  whole  substance  of 
the  ovaries,  acd  also  atrophy  of  the  womb,  may 
cause  amenorrhcea. 

Amemrrhaa  from  retention. — In  these  cases  the 
sanguineous  discharge  is  separated,  but  does  not 
appear  externally,  owing  to  atresia  of  the  genital 
eanal.  The  closure  may  occur  at  any  point 
between  the  os  uteri  and  the  vaginal  orifice.  A 
membrane  may  close  the  os  tincae ;  the  hymen 
may  be  imperforate  ;  the  vagina  may  be  absent, 
or  its  walls  may  be  adherent  at  any  part  of  its 
course,  or  along  the  whole  of  it.  The  occlusion 
may  be  congenital,  or  may  arise  from  inflamma- 
tion during  childhood,  or  after  severe  labours. 
In  these  cases  the  menstrual  moHmina  are 
periodically  present,  but  the  catamenia  do  not 
appear.  The  molimina  increase  in  severity 
from  month  to  month ;  the  patient  has  pain  in 
the  back,  a  sense  of  weight  in  the  pelvis,  and 
becomes  pale  and  sallow ;  the  abdomen  after  a 
time  begins  to  enlarge,and  continues  to  increase. 
On  examination  a  tumour  having  the  shape 
of  the  enlarged  uterus  may  be  felt  rising  from 
the  pelvis.  It  is  smooth,  elastic,  and  dull  on 
percussion.  If  the  condition  be  not  discovered,  the 
distension  of  the  uterus  may  go  on  to  rupture, 
or  its  contents  may  pass  along  the  Fallopian 
tubes  into  the  abdomen,  causing  peritonitis  and 
death. 

Dlagnosis. — Whenever  a  patient  suffers  from 
amenorrhcea,  pregnancy  must  be  thotight  of.  If 
this  state  can  be  excluded,  the  general  condition 
must  be  investigated.  Anaemia  and  its  causes 
should  be  sought  for.  The  chest,  heart,  and 
urine  must  be  examined.  If  there  be  no  general 
condition  to  account  for  the  amenorrhcea,  the 
practitioner  must  see  whether  the  breasts  and 
pelvis  are  developed,  and  examine  the  vulva  and 
vagina  for  obstruction,  if  there  be  any  suspicion 
of  such  a  condition.  Finally  it  may  be  necessary 
to  examine  the  uterus  and  ovaries. 

Treatment. — The  treatment  of  the  first  form 
of  amenorrhcea  is  the  treatment  of  the  general 
state.  If  there  be  want  of  constitutional  vigour, 
change  of  air,  exercise  in  the  open  air,  mental 
occupation,  but  not  severe,  and  nourishing  diet 
should  be  advised.  The  stomach  and  bowels 
must  bo  attended  to;  and  gentle  aperients  and 
fialines  given  if  the  tongue  bo  foul ;  then  vege- 
table tonics,  iron,  iodine,  or  other  appropriate 
remedies.  No  efibrts  should  be  made  to  act  es- 
pecially upon  the  uterus,  and  this  is  particularly 


binding  when  the  amenorrhcea  is  dependent  on 
phthisis,  Bright's  disease,  or  snch-like  conditions. 

The  second  form  is  often  incurable.  In  those 
cases  where  the  uterus  and  ovaries  are  absent 
nothing  can  be  done.  If  the  uterus  be  present^ 
but  imperfectly  developed,  means  should  be 
used  to  promote  its  growth.  With  this  view 
stem  pessaries,  galvanic  pessaries,  and  irritants 
have  been  advised.  Galvanism  will  probably 
prove  a  useful  agent  in  these  cases.  It  should 
be  tried  first  externally,  one  pole  being  applied 
to  the  spine  and  one  over  the  uterus  and  ovaries, 
Should  this  fail,  one  pole  should  be  applied  to 
the  uterus  direct,  and  the  other  above  the  pubes, 
and  to  the  ovarian  regions.  These  means,  which 
are  not  free  from  danger,  should,  however,  never 
be  tried  where  the  amenorrhcea  is  not  associated 
with  suffering  of  some  kind.  Indeed,  amenor- 
rhcea in  many  instances  requires  no  treatment 
at  all. 

In  cases  of  retention  from  atresia  of  the  genital 
canal,  an  outlet  must  be  made  for  the  flow.  If 
the  hymen  be  imperforate  it  should  be  divided, 
and  the  fluid  allowed  to  run  out.  In  cases  of 
absence  of  the  vagina,  a  canal  has  in  some  in- 
stances been  successfully  made.  In  atresia  of 
the  OS  uteri  the  offending  structure  should  he 
divided  by  the  trochar  or  knife.  These  opera- 
tions are  accompanied  by  a  considerable  amount 
of  danger.  Patients  not  infrequently  die  after 
them  from  peritonitis  or  shock.  It  should  not 
be  forgotten,  however,  that  it  is  imperative  to 
remove  the  menstrual  fluid  retained,  for  unless 
this  be  accomplished  death  is  inevitable. 

n.  Dysmenorrhcea.—  Stnon.  :  Fr.  Bysmi- 
norrhee ;  Ger.  Bysmenorrhoe. 

In  dysmenorrhcea,  menstruation  is  accompanied 
by  pain.  In  some  women  the  menstrual  function 
is  performed  without  pain  or  discomfort  of  any 
kind  ;  as  a  rule,  however,  they  suffer  more  or  less 
from  backache,  headache,  languor,  and  lassitude 
during  the  catamenial  flow.  When  the  dull 
aching  amounts  to  sharp  pain,  the  function  is 
performed  abnormally,  and  the  woman  is  said 
to  suffer  from  dysmenorrhcea. 

.(Etiology  and  Symptoms.  —  This  symptom 
has  been  referred  to  five  different  conditions, 
upon  one  or  more  of  which  it  is  supposed  to  de- 
pend, and  hence  there  are  five  kinds  of  dysme- 
norrhcea recognised,  namely : — • 

1.  Mechanical  or  obstructive. 

2.  Congestive  or  inflammatory. 

3.  Neuralgic,  sympathetic,  or  spas7nodio. 

4.  Membranous. 

5.  Ovarian. 

1 .  Mechanical  dysmenorrhcea.  —  Mechanical 
dysmenorrhcea  is  doubtless  the  most  common, 
of  the  above  forms.  Indeed,  it  has  been  said 
that  dysmenorrhcea  cannot  exist  without  ob- 
struction to  tho  flow  of  blood  from  the  uterus. 
Opinions,  however,  differ  greatly  with  regard  to 
the  seat  of  obstruction.  It  may  exist  in  the  vagina 
or  in  the  uteriis.  Dr.  Robert  Barnes  believes  it 
to  be  usually  situated  at  the  os  tincae,  and  to  be 
frequently  accompanied  by  conical  cervix.  Dr. 
Marion  Sims  thinks  its  most  frequent  seat  is  the 
08  internum  uteri.  Dr.  Graily  Hewitt  refers  the 
obstruction  to  flexion  of  the  uterus  in  the  great 
majority  of  cases.  That  the  outer  orifice  of  the 
uterus  IS  occasionally  so  small  as  to  cause  ob- 
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struetion  to  the  catamonial  flow  has  been  proved 
beyond  question,  but  there  is  no  evidence  of  the 
great  frequency  of  this  condition.  Still  less  evi- 
dence is  found  of  the  existence  of  obstruction  at 
the  inner  orifice.  Flexions  of  the  uterus  need 
be  acute  to  present  obstruction  to  the  flow  ;  in 
such  cases,  at  the  point  of  flexion  the  canal  of 
the  uterus  is  flattened,  and  its  walls  are  not 
easily  separated.  Retroflexion  is  a  more  fre- 
quent cause  of  dysmenorrlioea  than  antiflexion, 
because,  as  a  rule,  the  angle  of  flexion  is  more 
acute  in  the  former  than  in  the  latter.  It  should, 
however,  be  borne  in  mind  that  a  very  fl.ne 
channel,  even  a  pinhole  os,  may  suffice  to  permit 
a  fatal  haemorrhage,  and  it  is  probable  that  a 
very  narrow  canal  would  prove  capable  of  the 
painless  passage  through  it  of  the  menstrual 
discharge  when  the  latter  is  in  a  healthy  state — 
that  is,  when  it  contains  neither  clots  of  blood 
nor  fragments  of  membrane.  There  are  reasons 
for  believiug  that  in  the  great  majority  of  cases 
of  painful  menstruation,  the  cause  of  the  ob- 
struction does  not  lie  in  the  genital  passage,  but 
in  the  menstrual  fluid  itself,  because  the  latter, 
instead  of  being  a  homogeneous  mixture  of  blood, 
mucus,  and  the  molecularly  disintegrated  deci- 
dua,  contains  small  fragments  of  the  inner  sur- 
face of  the  uterus,  clots,  and  masses  of  viscid 
mucus  ;  and  that  while  the  orifices  of  the  uterus 
would  easily  permit  the  passage  of  healthy 
menses,  they  do  not  suffice  for  the  painless 
expulsion  of  such  particles  as  have  been  enume- 
rated. 

This  form  of  dysmenorrhoea  is  very  common. 
It  is  frequently  accompanied  by  inflammation  or 
congestion  of  the  body  of  the  uterus,  as  well 
as  by  inflammation  and  abrasion  of  the  lining 
membrane  of  the  cervix.  That  these  complica- 
tions contribute  to  enhance  the  pain  caused  by 
the  obstruction  present  during  menstruation 
cannot  be  doubted.  At  the  same  time  it  should 
be  borne  in  mind  that  the  complications  are 
probably  secondary.  Indeed,  primary  inflamma- 
tion of  the  unimpregnated  uterus  is  of  infinite 
rarity  ;  it  depends  on  the  obstruction  which  had 
been  at  work  for  years  before  the  inflammation 
set  in. 

The  symptom  of  this  variety  is  pain  of  vary- 
ing intensity;  in  some  cases  it  is  of  a  very 
severe  character.  It  begins  in  the  pelvis,  and 
radiates  to  the  groin,  sacrum,  and  thighs.  It  is 
often  said  to  be  all  round  the  pelvis  or  lower 
part  of  the  trunk.  It  may  come  on  a  little 
before,  with,  or  a  little  after  the  appearance  of 
the  discharge,  and  may  cease  with  or  soon  after 
the  same;  orit  may  continue  more  or  less  severe 
but  always  paroxysmal,  until  the  end  of  the 
flow.  There  is  often  tenderness  of  the  skin  of 
the  hypogastrium  and  groins;  vomiting,  hic- 
cough, headache,  hysteria,  and  even  delirium  may 
be  present.  The  flow  may  be  scanty  or  profuse 
and  in  the  former  case  it  is  often  followed  by  an 
abundant  yellow  discharge  for  a  few  days.  There 
may  be  leucorrhoea  throughout  the  inter-men- 
Btrual  interval.    Micturition  is  often  painful 

2.  Congestive  or  wJlam7natoru.-1h\6rMxracha.B 
been  given  to  hose  cases  of  painful  menstruation 
m  which  the  uterus  is  enlarged,  and  heavier  than 
natural.  It  is  met  with  in  the  married  and  in 
the  single  ;  but  it  is  probable  that  it  never  occurs 


as  a  primary  aflPection,  but  Is  the  result  of  obstruo 
tion,  abortion,  or  labour.  The  symptoms  are 
those  of  mechanical  dysmenorrhoea.  The  state 
of  enlargement  can  be  diagnosed  by  digital  ex- 
amination only. 

3.  Neuralgic. — This  variety  at  one  time  in- 
cluded a  very  large  number  of  the  cases  of  pai  nful 
menstruation  which  came  under  notice ;  but  since 
more  efficient  means  have  been  employed  for 
learning  the  condition  of  the  uterus,  the  number 
of  cases  referred  to  this  category  has  greatly 
diminished.  At  present  it  is  limited  to  the  cases 
of  young  girls,  in  whom  it  is  not  desirable  to 
make  a  vaginal  examination;  and  to  those  cases 
in  which  no  pelvic  lesion  can  be  found  to  account 
for  the  suffering.  It  cannot  be  said  that  neu- 
ralgia of  the  uterus  never  exists;  at  the  same 
time  it  is  of  such  rarity  that  it  should  be  diag- 
nosed with  the  greatest  hesitation. 

The  symptoms  are  similar  to  those  of  the  ob- 
structive variety. 

4.  Membranoiis. — In  this  form  a  membranous 
sac,  having  the  shape  of  the  cavity  of  the  body 
of  the  uterus,  is  expelled  with  the  catamenia. 
The  sac  has  three  orifices,  corresponding  to  the 
orifices  of  the  Fallopian  tubes,  and  the  inner 
orifice  of  the  neck  of  the  uterus.  It  has  an  inter- 
nal smooth,  punctated,  and  an  external  flocculent 
surface.  Occasionally  during  expulsion  the  sac 
is  turned  inside  out.  It  may  be  passed  with 
every,  or  with  every  other,  menstruation,  or  only 
occasionally.  Instead  of  being  passed  in  the  form 
of  a  complete  sac,  the  membrane  may  be  broken 
up,  and  expelled  as  shreds  of  various  sizes.  Mcro- 
scopic  examination  shows  that  the  membrane 
possesses  a  structure  identical  with  the  lining  of 
the  body  of  the  uterus.  It  contains  glands  and 
blood-vessels,  and  is,  in  fact,  the  decidua.  It  has 
been  said  that  it  is  always  the  result  of  concep- 
tion, but  ample  evidence  has  been  published  to 
refute  this  statement.  As  a  rule  tlie  uterus  is 
enlarged ;  this,  however,  is  not  always  the  case. 
The  enlargement  is  probably  a  condition  secon- 
dary to  the  dysmenorrhaea,  or  to  previous  gesta- 
tion. There  is  commonly  tenderne.ss  of  the  pelvic 
tissues  around  the  uterus,  probably  of  the  peri- 
toneum; ovaritis  is  frequently  present.  All  these 
conditions  are  probably  secondary. 

Displacement  of  the  uterus  is  also  not  an  un- 
common complication — an  anteflexion  or  retro- 
flexion :  an  affection  of  another  mucous  mem- 
brane may  also  co-exist. 

The  symptoms  are  usually  very  severe,  the 
pain  being  most  intense,  of  a  bearing-down  cha- 
racter, and  often  compared  to  labour-pains.  It 
reaches  its  acme  just  before  the  membrane  is 
expelled.  If  the  membrane  be  passed  in  frag- 
ments, the  pain  recurs  with  the  passage  of  each. 
The  pain  accompanying  the  expulsion  may  be 
slight,  or  even  absent.  In  the  latter  case  the  uterus 
is  large,  and  the  os  patulous.  The  passage  of  the 
membrane  t/ikes  place  often  on  the  third  day  of 
menstruation,  but  may  occur  later;  frequently 
shreds  are  passed  from  the  first  or  second  day 
at  intervals  to  the  end  of  the  flow.  With  the 
expulsion  of  the  membrane,  there  is  generally  a 
gush  of  blood,  after  which  the  flow  proceeds 
normally.  The  catamenial  discharge  may  be 
normal  in  amount,  considerably  increased,  or 
even  scanty. 
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The  pathology  of  this  affection  is  uuknow. 
It  has  been  s.aid  to  be  the  result  of  conception. 
Cases  of  abortion  may  probably  hare  been  mis- 
taken for  this  affection,  but  that  it  occurs  inde- 
pendently of  sexual  connection  is  amply  proved. 
It  has  also  been  said  that  it  is  due  to  inflam- 
mation ;  that  the  membrane  expelled  is  an  in- 
flammatory exudation.  The  evidence  in  favour 
of  this  view  is  very  scanty.  Inflammation  or 
congestion  of  the  uterus  is  frequently  met  -with 
in  cases  of  membranous  dysmenorrhcea,  but  not 
alwavs.  Indeed,  cases  of  this  affection  occur  in 
■which  no  trace  of  inflammation  of  the  uterus 
could  be  found  either  before  or  after  death.  More 
recently  it  has  been  stated  that  it  is  due  to 
amyloid  degeneration  of  the  lining  membrane 
of  the  uterus.  If  this  be  the  fact  in  some  cases, 
it  certainly  is  not  in  all.  It  is  more  probably 
due  to  malnutrition,  which  in  some  cases  has 
existed  ab  initio.  It  has  been  met  -with  also  in 
gouty  and  rheumatic  subjects,  but  what  rela- 
tion it  holds  to  these  diatheses  is  unknown. 

5.  Ovarian. — This  does  not  deserve  the  name 
of  dysmenorrhcea,  for  it  is  not  due  to  menstruation 
— that  is,  to  the  discharge  of  the  sanguineous 
fluid  from  the  uterus — but  to  the  growth  and 
rupture  of  the  Graafian  foUicle.s.  The  Graafian 
follicles  develop  gradually,  and  take  a  long  time 
to  arrive  at  maturity.  It  is  not  a  sudden  pro- 
cess. It  is,  however,  towards  the  end  of  their 
growth,  as  they  approach  the  time  of  ruptui-e, 
that  they  become  painful.  They  usixally  burst 
some  time  before  the  appearance  of  the  men- 
strual flow,  but  this  may  happen  during  the 
catamenia,  or  after  their  cessation.  The  pain 
usually  comes  on  before  the  catamenia,  a  few 
days  or  a  week,  anl  may  cease  with  the  appear- 
ance of  the  menses,  or  several  days  before  that 
event.  The  suiferiug  may,  however,  come  on  at 
any  time  during  the  flow  or  during  the  interval. 
It  is  situated  usually  in  the  left  ovarian  region, 
for  the  left  ovary  is  more  frequently  affected 
than  the  right.  The  pain  extends  down  the 
thighs,  and  to  the  sacro-iliac  joint  of  the  same 
side.  Not  infrequently  the  corresponding  kidney 
is  tender.  Pain  may  occur  in  the  left  and  right 
side  at  alternate  periods,  or  a  period  may  pass 
without  pain.  Vomiting  and  hysteria  are  often 
present.  There  is  superficial  and  deep  tender- 
ness over  the  painful  part.  Patients  often  say 
that  they  have  a  swelling  in  the  side,  and  on 
examination  a  diffused  fulness  is  found  in  the 
ovarian  region,  which  is  tympanitic,  and  due 
evidently  to  local  distension  of  the  intestine  by 
gas.  Examination  per  vaginam  and  per  rectum 
wiU  often  detect  a  small  tumour,  tender,  mov- 
able in  the  early  periods,  later  on  fixed,  on  the 
Bide  affected,  and  a  little  behind  the  uterus. 
Pressure  on  the  tumour  calls  forth  severe  pain 
and  a  feeling  of  sickness.  Later  on  the  uterus 
becomes  less  movable,  and  drawn  to  the  affected 
side.  This  is  doubtless  due  to  contraction  of 
inflammatory  products,  and  not  to  distension  of 
the  broad  ligaments,  for  it  occurs  in  long  stand- 
ing cases  only.  Micturition  is  frequent  and 
painful. 

The  pathological  lesion  is  inflammation  of  the 
Graafian  follicles,  of  the  stroma,  or  surfaces 
of  the  ovary,  extending  to  the  neighbouring  tis- 
sues. This,  again,  is  rarely  primary.  In  women 


who  have  had  children,  it  is  often  due  to  par- 
turition and  abortion.  In  the  unmarried  it  is 
the  result  of  long-standing  dysmenorrhcea.  In 
the  latter  cases  true  dysmenorrhcea  is  always 
primary,  and  ovaritis  secondary.  It  may,  how- 
ever, be  the  result  of  exposure  to  cold  during 
menstruation. 

Many  diseases  of  tbe  uterus,  as  fibroid  tumours, 
polypi,  cancer,  &c.,  cause  dysmenorrhcea. 

Treatment. — Dysmenorrhosa  is  often  very 
obstinate  under  treatment,  and  its  course  is  very 
protracted.  In  many  cases  much  may  be  done 
by  attention  to  the  general  health,  and  to  the 
stomach,  liver,  and  bowels. 

During  an  attack  rest  in  bed  should  be  en- 
joined, and  hot  baths,  anodynes — opium,  morphia, 
chloral,  or  chloroform — be  administered  for  the 
relief  of  the  pain.  Saline  aperients,  iron,  arsenic, 
and  bismuth,  are  of  service  during  the  intervals. 
If  there  be  a  gouty  or  rheumatic  tendency,  this 
must  be  treated.  But  recourse  must  be  had  in 
the  great  majority  of  cases  to  local  treatment, 
and  the  plan  adopted  will  depend  much  on  the 
view  taken,  not  of  the  individual  case,  but  of 
dysmenorrhcea  generally.  Should  displacement 
be  found,  it  should  be  corrected.  Frequently, 
however,  when  this  has  been  accomplished,  the 
suffering  continues.  Clots  are  commonly  found 
in  the  discharge,  and  the  cervical  canal  is  not 
capacious  enough  to  permit  their  passage.  In 
these  cases  the  channel  must  be  enlarged.  This 
may  be  done  in  several  ways : — 

1.  By  graduated  bougies,  similar  to  those  in 
use  for  dilating  stricture  of  the  urethra.  One  or 
more  of  them  are  passed  at  intervals  of  several 
days,  until  the  necessary  dilatation  has  been 
accomplished. 

2.  A  dilator,  such  as  Priestley's  or  EUinger's, 
may  be  introduced  into  the  uterus,  and  the  ori- 
fices forcibly  and  suddenly  dilated. 

3.  Tents  of  compressed  sponge,  or  of  lami- 
naria  digitata,  may  be  passed  into  the  canal,  and 
allowed  to  remain  there  for  six  or  ten  hours, 
until  it  has  been  well  dilated. 

These  means,  however,  are  unsatisfactory,  for 
the  orifices  regain  their  original  state — the  dila- 
tation is  not  permanent.  To  obviate  this  con- 
traction, recourse  has  been  had  to  incision  of 
the  supposed  contracted  part.  The  best  method 
is  that  first  proposed  by  Dr.  Marion  Sims,  that 
is,  the  division  of  the  external  orifice  by  scissors, 
and  of  the  internal,  if  necessary,  by  means  of  a 
blunt  pointed  knife.  The  operation  is  performed 
as  follows  : — 

The  patient  is  placed  on  a  table  on  the  left 
side,  with  the  knees  drawn  up.  Siras's  duck-bill 
speculum  is  introduced,  so  as  to  bring  the  cervix 
uteri  to  view.  It  is  then  given  to  an  assistant 
to  maintain  it  in  position.  The  cervix  is  fixed 
by  a  sharp  hook,  and  the  lips  of  the  uterus 
divided  laterally  by  scissors.  _  Sims's  knife  is 
then  introduced  through  the  inner  orifice,  aud 
as  it  is  withdrawn  is  made  to  incise  the  os  in- 
ternum as  well  as  the  angle  of  tlie  wound  made 
by  the  scissors  near  the  same  orifice;  the 
knife  is  again  introduced,  and  the  opposite  side 
incised  in  a  similar  manner.  Marion  Sims  re- 
commends incision  of  the  inner  and  outer 
orifices  ;  Dr.  Eobert  Barnes  the  outer  orifice  only. 
When  the  cutting  is  completed,  a  strip  of  lint. 
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moistened  in  a  solution  of  perchloride  of  iron  in 
glycerine,  should  be  introduced  into  the  wound, 
and  a  plug  of  lint  into  the  vagina,  and  the  patient 
put  to  bed.  The  hiemorrhago  accompanying  the 
operation  is  usually  slight ;  sometimes,  however, 
't  is  profuse,  but  it  can  generally  be  controlled 
by  pressure  made  against  the  cervix  fixed  by 
a  sharp  hook,  by  means  of  sponge  probangs. 
Rest  in  bod  for  one  week  should  be  enjoined. 
The  vaginal  plug  should  be  renewed  every  day 
until  the  third  or  fourth  day,  when  the  intra- 
cervical  dressing  may  be  removed.  The  sound 
should  then  be  introduced  daily,  to  prevent  union 
of  the  edges  of  the  wound,  or  an  intra-uterine 
stem  may  be  worn  with  a  similar  object.  Instru- 
ments called  hysterotomes  have  been  invented 
for  incising  the  orifices  of  the  uterus.  They  are 
single  or  double-bladed.  The  blade  or  blades 
are  concealed  in  a  sheath  during  their  introduc- 
tion into  the  uterus ;  when  this  has  been  done, 
the  blade  or  blades  are  made  to  spring  out  and 
incise  the  cervix  as  the  instrument  is  withdrawn. 
The  operation  is  better  performed  by  knife  or 
scissors. 

III.  Menorrhagia,  and  Metrorrhagia. — 
Stkon.  :  Vulg.  Flooding  ;  Fr.  Menorrhagie ; 
Metrorrhagie ;  Ger.  Mutterblutfluss. 

The  former  term  is  used  to  denote  profuse 
menstruation;  the  latter,  haemorrhage  from  the 
uterus  at  any  other  time  than  the  catamenial 
epoch.  The  two  symptoms  are  frequently  met 
with.  Menon-hagia  often  exists  alone.  W^en 
metrorrhagia  is  present  during  menstrual  life, 
the  catamenia  are,  as  a  rule,  also  profuse. 
These  haemorrhages  may  be  called  forth  by 
many  lesions.  Indeed,  they  may  accompuny  the 
majority  of  the  pathological  conditions  to  which 
the  pelvic  organs  are  liable.  They  may  also 
arise  from  general  states — as  scurvy,  the  hsemor- 
rhagic  diathesis,  Bright's  disease,  phthisis,  cir- 
rhosis of  the  liver,  and  the  acute  specific  diseases. 
The  most  common  cases  are,  however,  met  with 
in  the  form  of  distinct  alterations  of  structure 
in  the  pelvic  organs,  as  sub-involution  of  the 
uterus,  polypus,  fibroid  tumour,  cancer,  displace- 
ments, retained  portions  of  placenta,  moles  

fleshy  or  vesicular,  fungous  degeneration  of  the 
mucous  membrane  of  the  uterus,  mucous  polypi, 
ulcerations  of  the  cervix,  haematocele,  inversion 
of  the  uterus,  and  congestion  of  the  uterus,  due 
to  obstruction  to  the  circulation  through  the 
heart  and  lungs  or  liver. 

Profuse  hfemorrhagcs  of  an  irregular  character 
occur  also  in  young  girls  before  the  advent  of  re- 
gular menstruation.  This  form  of  uterine  haemor- 
rhage  is  not  common,  but  it  is  sometimes  of  very 
serious  import,  for  occasionally  ii  has  proved 
fatal.  More  frequent  is  the  occurrence  of  irre- 
gular bleeding  from  the  uterus  during  the 
menopause.  The  causes  of  these  climacteric 
haemorrhages  are  really  not  known.  They  have 
been  said  to  be  due  to  congestion,  but  on  in- 
sufficient evidence. 

TREATMENT.-Tho  treatment  of  hfemorrhace 
from  the  uterus  resolves  itself  into  the  irame- 
dm  e  troatmentof  the  attack,  and  the  treatment 
of  the  condition  leadmg  to  it.  The  treatment 
of  the  attack,  or  the  means  of  arresting  the 
bleeding,  consists  in  great  part  in  securing  abso- 
lute rest.    The  patient  should  remain  in  bed  in 
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the  recumbent  position,  and  avoid  all  exertion — 
mental  and  physical.  At  the  same  time,  internal 
remedies  which  tend  to  check  haemorrhage  should 
be  given.    Of  these,  those  most  commonly  used 
are  ergot  of  rye,  gallic  acid,  the  mineral  acids, 
and  acetate  of  lead.    Minenil  acids,  in  con.bi- 
nation  with  sulphate  of  magnesia  or  soda,  often 
act  well.    Should  acetate  of  lead  be  adminis- 
tered, the  patient  should  be  carefully  watched, 
as  some  persons  are  very  sensitive  to  the  action 
of  the  drug,  and  manifest  symptoms  of  acute 
lead-poisoning  after    the  administration  of  a 
small  quantity  of  it.    Should  these  means  fail, 
recourse  should  be  had  to  plugging  the  vagina 
or  uterus.    The  vagina  is  plugged  in  the  follow- 
ing manner  :— The  patient  is  placed  on  her  left 
side  and  a  speculum  is  introduced,  and  the  canal 
is  firmly  packed  with  pledgets  of  cotton- wool  or 
strips  of  lint,  tied  on  a  string  for  convenience 
of  removal.    This  will  arrest  the  haemorrhage 
for  a  time,  but  it  can  only  prove  a  temporary 
expedient.    The  plug  is  liable  to  become  ex- 
tremely offensive,  from  decomposition  of  blood 
and  of  the  secretions  in  the  vagina,  and  should 
consequently  be  changed  every  eight  or  twelve 
hours.     A  more  efficient  means  of  arrestbg 
haemorrhage  is  plugging  the  uterus  itself.  This 
is  done  by  means  of  tents  of  sponge  or  laminaria, 
and  with  a  twofold  object.    The  first  object  is 
the  immediate  arrest  of  the  bleeding ;  but  the 
chief  object  usually  is  to  dilate  the  canal  of 
the  uterus  so  as  to  permit  its  exploration  by 
the  finger,  and  the  discovery  of  the  cause  of  the 
bleeding.    This  means  will  not  only  check  the 
bleeding  temporarily,  but  will  in  many  cases 
effect  a  permanent  cure.    To  facilitate  the  intro- 
duction of  a  tent  a  Sims's  speculum  should  be 
used,  and  the  cervix  of  the  uterus  should  be  fixed 
by  a  sharp  hook.  In  many  cases,  however,  tents 
will  not  be  necessary.    The  haemorrhage  will  be 
controlled  by  the  other  means  enumerated,  or 
the  cause  of  the  haemorrhage  will  be  made  out 
without  the  use  of  tents.   In  all  cases,  however, 
in  which  the  haemorrhage  is  uncontrollable,  or 
so  profuse  as  to  threaten  life,  or  in  which  the 
cause  of  the  bleeding  is  obscure,  tents  should 
be  had  recourse  to,  both  to  cheek  the  flow  and 
complete  the  diagnosis.    When  the  cause  has 
been  discovered,  it  should,  if  possible,  be  re- 
moved. 

But  even  after  the  uterine  canal  has  been 
dilated  no  definite  cause  may  be  found  for  the 
bleeding.  In  these  cases,  styptics,  or  even 
caustics,  may  be  applied  to  the  inner  surface  of 
the  organ.  Those  chiefly  used  are  nitric  acid, 
chromic  acid,  carbolic  acid,  a  solution  of  iodine, 
or  a  solution  of  perchloride  of  iron.  These 
are  best  applied  tlirough  a  uterine  speculum 
of  platinum  or  vulcanite,  on  a  probe  of 
similar  material.  While  using  these  means 
it  should  bo  borne  in  mind  that  internal 
uterine  medication  is  not  free  from  grave 
danger. 

The  remainder  of  the  treatment  of  menor- 
rhagia  consists  in  attention  to  the  general 
state. 

MENSUBATIOKT  {inensura,  a  measure). — 
A  synonym  for  measurement.  See  Mrasitiih- 
MSNT  ;  and  Physical  Examinatiox. 


MENTAGRA. 
MENTAGBA  {mentum,  the  chin,  and  &ypa., 
in  attack).— A  name  for  affections'  of  the  chin, 
more  general  than  sycosis,  and  therefore  some- 
times convenient.  See  Skin,  Diseases  of ;  and 
Sycosis, 

MENTAG-BOPHTTON    {inentagra,  and 
i^tndv,  a  plant).— The  fungus-plant  of  mentagra, 
in  reality  a  trichophyton,  discovered  by  Gruby 
in  the  hair-follicles  and  hair  in  sycosis.  See 
EriPHTTic  Skin-Diseases  ;  Sycosis  ;  and  Tinea. 

MENTAL  DISOBDEBS.    See  Insanity. 

MEUTIGO.    See  Mentagea. 

MENTONE,  on  extreme  east  of  Prencli 
Eiviera. — Moderately  warm,  bracing,  sheltered, 
■and  dry  winter  climate.  Mean  temperature  in 
Tvinter,  48°  Fahr.  Winds:  E.  SE.,  and  NW. 
Soil,  sandstone.  Set  Climate,  Treatment  of 
Disease  by. 

MEECTJET,  Diseases  arising  fcom. — 
Stnon.  :  Fr.  Hydrargyrie ;  Intoxication  mercu- 
nelle;  Ger.  Quecksilbervergiftung. 

Though  considerable  discrepancies  of  opinion 
have  existed  as  to  the  poisonous  or  innocent 
properties  of  the  metal  mercury  itself  when 
swallowed,  there  can  be  no  doubt  as  to  the 
poisonous  character  of  its  soluble  and  volatile 
compounds,  nor  even  as  to  the  insidious  nature 
of  the  vapours  of  metallic  mercury.  Metallic 
mercury  has  occasionally  been  administered  in 
enormous  quantities  without  producing  any  de- 
cided physiological  effects ;  whilst  in  other  in- 
stances, salivation  and  other  specific  effects 
have  resulted.  These  differences  are  doubtless 
due  to  the  fact,  that  in  those  cases  where  effects 
have  resulted  from  the  administration,  oxidation 
and  solution  of  a  portion  of  the  metal  had  taken 
place. 

Mercui'ial  poisoning  may  be  either  (A)  acute, 
or  (B)  chronic  ;  the  former  resulting  from  the 
administration  of  one  or  several  large  doses  at 
short  inten'aLs,  the  latter  form  of  mercurialism 
arising  from  the  repeated  exhibition  of  small 
dosea  of  the  less  active  preparations  of  the 
metal.  There  is  also  a  peculiar  form  of  mer- 
carialism,  -which  is  the  effect  of  the  inhalation 
of  the  vapours,  either  of  the  metal  or  of  its 
volatile  compounds,  and  is  characterised  by 
paralysis. 

A.  Acute  mercurial  poisoning. — Descrip- 
tion.— The  effects  produced  by  a  considerable 
dose,  say  a  drachm,  of  one  of  the  more  soluble 
compounds  of  mercury,  such  as  corrosive  sub- 
limate, or  the  nitrate,  are  those  of  a  corro- 
sive and  irritant  poison.  The  effects  are  im- 
mediate. In  the  act  of  swallowing  an  intense 
burning  sensation  is  experienced  in  the  mouth 
and  throat,  followed  by  excruciating  pain  in 
the  stomach,  and  extending  to  the  abdomen. 
The  local  effects  of  the  poison  are  frequently 
visible,  as  a  whitening  of  the  tongue  and 
fauces.  There  is  vomiting,  tenesmus,  and  pur- 
ging, often  of  a  bloody  character.  Colic  and 
great  t*ndemess  and  swelling  of  the  abdomen, 
are  also  symptomatic.  Not  unfrequently  there 
is  suppression  of  the  urino.  The  gustatory  sen- 
-Bation  is  perverted;  there  is  dryness  of  the 
mouth ;  and  a  brassy  or  metallic  taste  is  generally 
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experienced  after  the  first  local  corrosive  action 
of  the  poison  has  somewhat  abated.  The  coun- 
tenance is  anxious ;  the  skin  is  pale,  cold,  and 
clammy ;  and  the  pulse  is  small,  weak,  and 
rapid.  Salivation  may  supervene,  accompanied 
by  foetor  of  the  breath.  Should  recovery  not 
take  place,  death  may  occur  within  a  few  hours, 
or  may  be  delayed  for  one  or  more  days  ;  or  the 
patient  may  more  rarely  succumb  to  some  of  the 
ordinary  sequelae  of  corrosive  poisoning.  When 
death  supervenes  speedily  after  the  administra- 
tion of  the  poison,  the  fatal  result  is  usually 
due  to  collapse. 

Most  of  the  effects  of  acute  mercurial  poison- 
ing may  result  from  the  application  of  a  concen- 
trated solution  of  corrosive  sublimate  to  the  un- 
broken skin. 

Anatomical  Charactees. — The  post-mortem 
appearances  seen  after  acute  mercurial  poison- 
ing are  inflammation,  and  even  erosion  of  the 
mucous  membrane  of  the  stomach,  and  extrava- 
sation of  blood  beneath  this  membrane.  Ulcera- 
tion is  rare.  The  intestinal  tract  also  exhibits 
signs  of  extensive  inflammation,  and  this  has 
been  noticed  especially  in  the  large  intestine. 
The  rectum  is  usually  much  inflamed,  and  its 
surface  covered  with  shreds  of  bloody  mucus.  A 
peculiar  slaty  appearance  of  the  mucous  mem- 
brane of  the  stomach  and  intestines,  where  not 
highly  inflamed,  has  been  thought  to  be  charac- 
teristic of  corrosive  sublimate  poisoning. 

Diagnosis. — Though  thg  symptoms  of  poison- 
ing by  corrosive  sublimate,  and  other  corrosive 
preparations  of  mercury,  greatly  resemble  those 
produced  by  arsenic,  the  diagnosis  is  generally 
not  difiicult.  The  effects  following  almost  imme- 
diately on  administration,  the  metallic  taste  in 
the  mouth,  and  the  greater  frequency  of  bloody 
stools  in  mercurial  poisoning,  serve  to  differen- 
tiate between  the  poisons.  Where  doubt  exists, 
an  analysis  of  the  secretions  may  be  made ; 
arsenic  is  most  readily  detected  in  the  urine,  and 
mercury  in  the  saliva.  The  existence  of  saliva- 
tion and  foetor  of  the  breath— though  not  always 
present — may  also  be  valuable  aids  in  completing 
the  diagnosis. 

Treatment. — In  acute  poisoning  by  corrosive 
sublimate,  the  best  antidote  is  albumen,  or  the 
albuminoids  in  any  soluble  form.  The  white  of 
one  or  more  eggs  should  be  beaten  up  with  water, 
and  swallowed  as  quickly  as  possible.  Failing 
an  egg,  flour  made  into  a  thin  paste  may  be  ad- 
ministered. Albumen  combines  directly  wath  cor- 
rosive sublimate  to  form  an  insoluble  compound. 
On  account  of  the  powerful  local  action  of  the 
poison  on  the  stomach,  the  use  of  the  stomach- 
pump  is  not  advisable  ;  but  if  the  vomiting  be 
not  free,  emetics  of  as  simple  character  as  pos- 
sible may  be  administered.  The  rest  of  the 
treatment  consists  in  alleviating  pain  by  means 
of  opiates,  and  the  general  treatment  applicable 
for  irritant  poisons.  Thirst  must  be  allerinted 
by  demulcent  drinks.  For  this  purpose  milk, 
mixed  with  once  or  twice  its  bulk  of  lime-water, 
is  excellent ;  the  casein  of  the  milk  and  the  lime 
both  tending  to  render  the  mercury  insoluble, 
and  so  to  act  as  antidotes. 

B.  Chronic  mercurial  poisoning.  Synon.  : 
Mercurialism. 

Description. — The  repeated  inge.'ition  of  small 
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doses  of  the  more  soluble  and  active  prepara- 
tions of  mercury,  such  as  the  bichloride  and  the 
bicyanide,  may  give  rise  to  chronic  symptoms ; 
but  these  more  frequently  result  from  the  ad- 
ministration of  one  or  more  doses  of  the  more 
insoluble  preparations  of  the  metal,  such  as 
calomel  or  the  oxides.  When  chronic  symptoms 
follow  the  administration  of  one  dose  of  a  mer- 
curial preparation,  this  is  not  altogether  due 
to  the  peculiar  idiosyncrasy  of  the  patient,  but 
is  attributable  in  no  small  degree  to  the  slow- 
ness with  which  mercury  is  eliminated  from  the 
system.  There  appears  also  to  be  a  remarkable 
difference,  not  altogether  dependent  upon  their 
differing  solubilities,  between  mercuric  or  per- 
salts,  and  mcrcurmis  or  proto-salts,  in  respect  to 
their  toxic  properties.  Merciiric  compounds  are 
greatly  more  potent  than  mercurous  salts.  By 
far  the  most  common  result  of  the  continued  ad- 
ministration of  mercury  compounds  is  salivation. 
This  consists  in  a  profuse  discharge  from  the 
salivary  glands ;  swelling  and  tenderness  of  the 
gums ;  and  foator  of  the  breath.  In  children, 
and  more  rarely  in  adults,  salivation  may  pass 
into  sloughing  and  gangrene  of  the  cheeks  ;  and 
a  fatal  result  may  ensue.  Other  symptoms  are 
nausea,  colicky  pains,  depression,  and  those  ner- 
vous symptoms  to  which  the  term  '  mercurial 
palsy '  has  been  applied  ;  but  this  last  group  of 
symptoms,  which  is  most  commonly  met  with 
after  inhalation  of  the  vapours  of  mercury,  must 
be  described  more  in  detail. 

Mercurial  Paralysis. — Workers  in  mercury, 
such  as  water-gilders,  looking-glass  makers,  and 
the  makers  of  barometers  and  thermometers, 
are  apt  to  suffer  from  a  peculiar  form  of  shaking 
palsy,  known  either  as  '  the  trembles,'  mercurial 
tremors  or  metallic  tremors,  and  tremhlement 
metallique  by  the  French.  This  disease  affects 
those  who  handle  the  oxides  of  the  metal,  but 
more  frequently  those  who  are  exposed  to  mercu- 
rial fumes.  Mercury  exhibits  a  small  vapour- 
tension,  and  consequently  is  vapourisable  at  all 
ordinary  temperatures,  but  the  tension  of  its 
vapour  below  60°  Fahr.  is  very  small.  The 
metallic  tremors  may  come  on  suddenly  or  gra- 
dually, and  they  may  be  unaccompanied  with 
salivation.  The  upper  limbs  are  first  affected, 
and  then  by  degrees  the  whole  muscular  system! 
The  patient  is  affected  with  tremors  when  an 
endeavour  is  made  to  exert  the  muscles,  so  that 
he  is  unable  to  guide,  for  instance,  a  glass  of 
water  steadily  to  the  lips  ;  he  cannot  put  his  feet 
steadily  to  the  ground ;  and  when  he  tries  to 
walk  he  breaks  into  a  dancing  trot.  The  muscles 
of  mastication  and  deglutition  are  affected  in 
advanced  cases.  Delirium,  mania,  and  idiocy 
have  occasionally  followed  the  continued  inhala- 
tion of  mercury  fumes. 

Diagnosis.— The  diagnosis  of  mercurial  tre- 
mors IS  usually  not  difficult.  It  must  be  ad- 
mitted, however,  that  in  some  cases  the  tremors 
produced  by  mercury  are  in  no  way  distinguish- 
able from  those  due  to  the  now  well-recognised 
disease  known  as  disseminated,  multiple,  or  in- 
sular sclerosis.  The  former  are  less  readily 
confounded  with  ordinary  shaking  palsy  (para 
lysis  agitans)  and  the  con^-ulsive  movements  of 
chorea  The  history  of  exposure  to  mercury 
will  seldom  be  absent.    In  paralysis  agitans  the 
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tremors  occur  when  the  patient  is  at  rest ;  and 
the  peculiar  forward  gait,  as  if  the  patient 
were  endeavouring  to  pass  from  a  walking  to 
a  running  pace,  is  characteristic.  The  metallic 
tremors  come  on  only  when  the  muscles  are 
exerted,  and  usually  they  entirely  cease  when 
the  patient  is  lying  at  rest,  or  is  asleep.  The 
same  may  be  said  of  the  tremors  of  disseminated 
sclerosis ;  but  here  we  have  the  peculiar  con- 
sensual rotation  of  the  eyes  known  as  nystag- 
mus. In  paralysis  agitans,  when  told  to  raise 
the  affected  hand,  or  to  protrude  the  tongue, 
the  patient  performs  both  actions  steadily.  Id 
mercurial  tremors,  and  in  disseminated  sclerosis, 
the  case  is  different — the  tongue  when  volun- 
tarily protruded  is  tremulous,  and  the  patient 
cannot  raise  his  hand  when  requested  to  do  so, 
without  shaking.  In  both  mercurial  tremors  and 
the  tremors  of  insular  sclerosis,  the  muscular 
agitation  ceases  for  the  most  part  during  sleep. 
In  one  form  of  metallic  tremors  the  movements 
approach  in  character  the  convulsive  movements 
of  chorea. 

Treatment. — In  chronic  mercurial  poisoning, 
it  is  obvious  that  the  patient  must  at  once  be 
removed  from  the  further  influence  of  the  metal. 
Masks  worn  over  the  mouth  are  not  of  much  use. 
In  mercurial  tremors  cessation  from  working 
with  the  metal,  and  mild  tonics  of  iron,  usually 
sufiB.ce  for  the  speedy  restoration  health  ;  but 
the  shaking  occasionally  persists  throughout 
life.  For  salivation  and  the  more  formidable 
gangrene  of  the  mouth,  besides  cessation  of  the 
administration  of  the  metal,  and  the  exhibition 
of  tonics,  iodide  of  potassium  may  be  given. 
Astringent  gargles  and  active  local  treatment 
may  perhaps  be  necessary. 

Thomas  Stevenson. 

MESENTERIC  GLANDS,  Diseases  of. 

Of  the  lacteal  glands,  which  lie  in  the  folds  of 
the  peritoneum  connected  with  the  intestines, 
the  mesenteric — which  are  connected  with  the 
small  intestines — may  be  ranked  as  the  most 
important,  and  what  is  described  with  regard 
to  these  will  apply  to  the  rest  of  the  lacteal 
glands.  They  are  all  really  of  the  same  nature  as 
the  lymphatic  glands,  and  are  subject  to  similar 
diseases.  The  statements  made,  therefore,  with 
reference  to  these  structures,  will  also  apply  in 
the  main  to  the  lacteal  glands  (see  Lymphatic 
System,  Diseases  of) ;  but  the  latter  are  likewise 
liable  to  certain  special  morbid  changes,  whilst 
these  changes  present  some  peculiarities  as  re- 
gards their  effects  and  symptoms.  Thus,  when  the 
lacteal  glands  are  diseased,  the  general  nutrition 
tends  to  be  markedly  impaired,  owing  to  the  in 
terference  with  the  transmission  and  due  elabo- 
ration of  the  chyle,  and  if  they  are  extensively 
involved  the  entire  system  suffers  gravely. 
Owing  to  their  situation  and  anatomical  rela- 
tions, these  glands,  in  certain  forms  of  disease^ 
may  originate  secondary  effects  of  consider- 
able importance.  For  instance,  peritonitis  may 
be  excited  by  their  irritation  or  rupture;  or 
by  their  pressure  on  vessels  or  other  structures, 
ascites  and  other  conditions  more  or  less  serious 
may  result.  The  enl.irged  mesenteric  glands  may 
be  felt,  in  certain  diseases,  through  the  abdominal 
walls.  With  these  preliminary  remarks,  the  par- 
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nculdr  diseases  of  the  mesenteric  glands  will  now 
U  considered,  so  fiir  as  they  may  require  special 
comment. 

1.  Acute  Congestion  and  Inflammation. 

The  lacteal  glands  are  very  liable  to  become 
more  or  less  congested  or  inflamed  in  connection 
with  any  inflammatory  condition  affecting  the 
intestinal  canal.  The  situation  and  number  of 
glands  implicated  will  correspond  mainly  with 
the  portion  of  bowel  involved.  They  become 
enlarged,  but  the  changes  are  seldom  such  as 
to  give  rise  to  any  evident  symptoms,  and  they 
subside  as  the  cause  of  the  irritation  ceases  to 
operate.  In  rare  instances  the  inflammatory 
process  may  go  on  to  suppuration,  and  then  there 
is  great  danger  of  serious  consequences;  in  one 
case  which  came  under  the  writer's  notice,  fatal 
peritonitis  appeared  to  have  been  set  up  by  the 
irritation  of  a  suppurating  mesenteric  gland. 

Attention  may  be  directed  here  to  the  changes 
which  o:cur  in  the  lacteal  glands  in  certain 
special  acute  diseases,  namely,  typhoid  fever  and 
dysentery.  In  typhoid  fever  the  mesenteric 
glands  are  usually  involved,  corresponding  with 
the  part  of  the  small  bowel  affected  in  this  dis- 
ease ;  but  if  the  colon  is  implicated  the  mesocolic 
glands  also  suffer.  The  changes  in  the  glands 
cannot  be  looked  upon  as  merely  secondary 
to  intestinal  irritation,  for  they  commence  from 
the  outset,  and  go  on  simultaneously  with  the 
progress  of  the  intestinal  lesions.  The  glands 
become  enlarged,  from  a  hyperplasia  of  their  lym- 
phatic elements,  and  this  enlargement  increases 
until  from  about  the  tenth  to  the  fourteenth 
day  of  the  disease.  They  are  of  a  red  or  purplish 
colour,  and  moderately  firm.  On  section  small, 
opaque,  pale-yeUow,  friable  collections  are  some- 
times seen.  As  a  rule  the  glands  subsequently 
become  gradually  softer,  and  diminish  in  size, 
resuming  in  favourable  cases  their  normal  con- 
dition; not  uncommonly,  however,  they  become 
more  or  less  shrivelled  and  contracted,  tough  and 
pale,  or  of  a  grey  or  bluish  colour,  and  they  may 
even  calcify.  In  exceptional  instances  the  glands 
rapidly  soften  in  their  interior,  a  purulent  fluid 
being  formed,  mingled  with  sloughs  ;  and  very 
rarely  they  have  ruptured  into  the  peritoneum, 
thus 'setting  up  fatal  peritonitis.  It  cannot  be 
demonstrated  how  far  the  implication  of  the 
absorbent  glands  accounts  for  the  symptoms  of 
tj-phoid  fever,  but  it  is  highly  probable  that  they 
have  more  or  less  influence  over  them. 

Dysentery  is  another  special  disease  in  which 
the  lacteal  glands  are  involved,  but  the  changes 
here  seem  to  be  merely  the  effects  of  irritation 
from  the  intestinal  lesion.  The  mesocolic  glands 
are  mainly  affected,  but  if  the  disease  implicates 
the  small  intestines,  the  mesenteric  also  suffer. 
They  become  enlarged,  red,  and  softened ;  and  if 
the  dysentery  assumes  a  chronic  form,  the  glands 
are  also  permanently  changed. 

2.  Scrofulous  or  Tubercular  Disease. — 
Tabes  viesenferica. — The  nature  of  this  affection 
has  been  already  discussed  in  relation  to  the 
absorbent  glands  generally  (see  Lymphatic 
8rsTBM,  Diseases  of),  and  it  will  sufl&ce  to  indi- 
cate here  the  special  points  which  require  to  be 
noticed  in  connection  with  the  lacteal  glands. 
Scrofulous  or  tuberculous  disease  of  the  me- 
senteric glands  constitutes  a  most  important 


disease  in  children  and  young  persons.  It  may 
exist  independently,  but  is  usually  associated 
with  so-called  tubercular  ulceration  of  the  in- 
testines, to  which  it  is  then  probably  secondary. 
It  is  not  improbable  that  the  mesenteric  disease 
may  be  primarily  set  up  as  the  result  of  mere 
long-continued  chronic  intestinal  catarrh.  The 
patient  may  be  evidently  scrofulous  or  tuber- 
cular, but  this  is  by  no  means  constant,  and  there 
may  be  no  signs  whatever  of  any  such  diathesis. 
The  disease  may  also  be  accompanied  with  pul- 
monary phthisis,  although  this  is  comparatively 
rare  in  children,  and  the  lung-affection  is  almost 
always  secondary.  In  adults,  on  the  other  hand, 
tuberculous  disease  of  the  lacteal  glands,  when 
it  does  occur,  is  in  the  large  majority  of  cases  a 
complication  of  pulmonary  phthisis,  intestinal 
ulceration  being  present  at  the  same  time. 

The  changes  in  the  glands  are  similar  to  those 
characteristic  of  the  scrofulous  process  in  the 
lymphatic  glands,  namely,  a  hyperplasia  of 
the  cellular  structures,  of  low  vitality,  followed 
by  caseation,  and  ultimately  by  calciflcation,  if 
the  case  last  sufficiently  long  ;  and  it  is  usual  in 
fatal  cases  to  find  these  conditions  more  or  less 
combined  in  different  glands.  Should  recovery 
take  place,  all  the  involved  glands  may  be  con- 
verted into  inert,  chalky  masses,  in  which  con- 
dition they  remain  permanently.  A  case  came 
under  the  writer's  notice  some  years  ago,  in  which 
the  patient  having  died  from  an  independent 
acute  illness,  the  mesenteric  glands  were  found  to 
be  universally  calcified,  this  being  associated  with 
scarring  of  the  external  glands,  and  other  signs 
of  past  scrofulous  disease,  from  which  the  patient 
had  quite  recovered  ;  the  condition  of  the  glands 
was  tmattended  with  any  symptoms  whatever. 
The  indindual  glands  in  mesenteric  disease  may 
attain  a  considerable  size,  and  when  they  are 
agglomerated  a  distinct  tumour  is  formed. 

Symptoms.  —  It  is  frequently  impossible  to 
recognise  definitely  the  symptoms,  either  local 
or  general,  due  to  scrofulous  disease  of  thi 
mesenteric  glands,  as  they  are  combined  with, 
and  masked  by  those  resulting  from  intestinal 
ulceration  and  catarrh,  or  from  the  implication  of 
other  structures.  The  digestive  organs  are  usu- 
ally disordered,  and,  even  if  there  should  not  be 
intestinal  ulceration,  children  who  suffer  from 
mesenteric  disease  are  very  liable  to  enteric 
catarrh.  Hence  diarrhoea,  with  unhealthy  stools 
is  a  common  symptom,  and  it  is  often  difficult  t« 
check,  or  it  returns  from  very  slight  causes.  In 
other  cases  the  bowels  are  constipated.  Scrofu- 
lous mesenteric  glands  do  not  seem  to  be  painful 
in  themselves,  but  colicky  pains  in  connection  with 
the  bowels  are  of  frequent  occurrence,  and  the 
diseases  of  the  glands  may  have  some  influence  in 
exciting  these.  The  abdomen  is  almost  always  dis- 
tended and  prominent,  owing  to  the  accumulation 
of  flatus,  and  it  may  be  distinctly  tympanitic. 
Hence,  even  when  the  glands  are  much  enlarged, 
il  is  often  impossible  to  feel  them,  but  they  may 
sometimes  be  made  out  by  deep  pressure  with 
the  fingers  over  the  abdomen.  In  some  instances 
the  abdomen  is  retracted,  and  then  the  glands 
may  be  more  readily  felt.  They  may  produce 
symptoms  by  their  mechanical  effects,  and  the 
writer  has  met  with  a  case  in  which  extreme 
ascites  was  probably  due  to  tubercular  mesenteric 
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disease.  By  irritation  of  the  poritoneum,  or,  in 
very  rare  instances,  by  the  glands  bursting  into 
its  cavity,  peritonitis  may  bo  set  up.  The  general 
Bjrmptoms  are  usually  very  prominent,  as  evi- 
denced by  wasting,  which  may  reach  extreme 
emaciation,  anemia,  debility,  and  pyrexia,  marked 
hectic  fever  ultimately  supervening  in  some 
cases.  How  fiir,  however,  the  mesenteric  lesion 
originates  these  symptoms  is  a  matter  of  doubt 
and  dispute,  but  it  is  highly  probable  that 
it  is  in  some  measure  accountable  for  them, 
(.'ases  in  which  mesenteric  glands  are  the  seat 
of  scrofulous  disease  differ  much  in  their  seve- 
rity, and  it  may  be  quite  impossible  to  make 
any  positive  diagnosis.  A  large  number  of  eases 
prove  fatal,  but  it  must  be  remembered  that  even 
after  severe  symptoms  recovery  may  take  place, 
the  glands  becoming  calcareous  and  harmless. 
When  the  glandular  affection  is  secondary  to 
pulmonary  phthisis,  it  helps  to  hasten  the  fatal 
termination. 

Theatmbnt. —  This  mainly  consists  in  the 
treatment  required  for  scrofulous  disease  in  gene- 
ral, such  as  the  administration  of  cod-liver  oil, 
preparations  of  iron,  quinine,  and  other  tonics ; 
favourable  hygienic  conditions  and  surroundings ; 
change  of  air,  especially  to  the  country  or  to 
the  sea-side ;  and  other  appropriate  measures. 
The  diet  needs  particularly  careful  attention. 
It  should  be  nutritious  and  digestible,  but  has 
often  to  be  modified  so  as  to  render  it  suitable 
for  the  condition  of  the  alimentary  canal.  Ee- 
medies  directed  to  the  improvement  of  the  state 
of  this  canal,  or  to  the  relief  of  symptoms  con- 
nected with  it,  are  also  often  required.  No 
local  application  can  possibly  have  any  effect 
upon  scrofulous  mesenteric  glands;  but  symp- 
toms might  be  benefited  by  friction  with  some 
liniment,  the  application  of  a  flannel  bandage, 
or  the  use  of  dry  heat,  fomentations,  or  poul- 
tices in  connection  with  the  abdomen,  should 
occasion  call  for  them.  Any  secondary  morbid 
conditions  which  may  arise  must  be  attended 
to.  In  the  case  aheady  alluded  to,  paracentesis 
was  urgently  demanded,  on  account  of  extreme 
ascites ;  the  fluid  re-accumulated  almost  to  the 
same  amount,  but  it  afterwards  gradually  dis- 
appeared entirely  by  absorption,  and  the  patient 
recovered. 

3.  Hypertrophy.— It  will  merely  be  needful 
to  remark  under  this  head  that  the  lacteal  glands 
are- liable  to  be  more  or  less  hypertrophied  in 
cases  of  lymphadenoma,  and  in  the  form  of  leu- 
cocylhfEmia  attended  with  glandular  enlargement. 
The  writer  has  met  with  instances  where  the 
growth  was  very  considerable.  They  might  pos- 
sibly be  detected  during  life  by  physical  exami- 
nation, or  they  might  cause  symptoms  by  their 
mechanical  effects  ;  but,  as  a  rule,  their  existence 
13  only  ascertained  at  the  fost-mortcm  examina- 
tion. 

4.  Atrophy  and  Degeneration.— The  me- 
senteric glands  atrophy  in  old  age.  and  they  may 
also  become  wasted  and  withered  after  previous 
disease,  such  as  typhoid  fever.  The  caseous  and 
calcareous  changes  which  they  undergo  in  con- 
nection with  scrofulous  diseasehave 
indicated.  It  may  happen  that  atrophic  or  de^ 
generative  changes  in  these  glands  affect  the 
general  condition  ;  but  it  is  certain  that  they 
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may  be  extensively  calcified,  and  yet  the  patient 
remain  apparently  in  excellent  health. 

6.  Morbid  Formations. — The  mesenteric 
glands  may  be  the  seat  of  alhumiiwid  disease. 
It  is  said  that  they  can  then  be  felt  through  the 
abdominal  walls,  firm,  distinct,  and  easily  mov- 
able ;  but  this  is  by  no  means  always  the  case 
CoMcer  is  chiefly  met  with  as  a  seconilary  de- 
posit, the  lacteal  glands  being  particularly  lia'jle 
to  become  affected  if  the  intestine  is  the  seat  of 
malignant  disease,  and  the  localisation  being  de- 
termined by  that  of  the  intestinal  lesion.  It  may 
occur,  however,  as  a  primary  affection.  The  cancer 
is  usually  of  the  softer  variety,  but  it  will  de- 
pend to  some  extent  on  the  nature  of  any  primary 
deposit.  A  considerable  tumour  may  be  formed, 
firm  and  nodulated ;  or  the  glands  may  remain 
separate.  Physical  examination  often  reveals  the 
presence  of  the  disease  ;  and  this,  together  with 
localised  pain,  and  symptoms  due  to  pressure, 
should  any  such  be  present,  as  well  as  signs  of 
the  cancerous  cachexia,  or  of  the  implication  of 
other  organs,  especially  the  intestines,  constitute 
the  clinical  phenomena  associated  with  malignant 
disease  of  the  lacteal  glands.  No  treatment  c<in 
be  of  any  service.       Fbedeeick  T.  EoBEnTS. 

MESENTEBY,  Diseases  of.  See  Perito- 
neum, Diseases  of. 

MESMERISM. — DEFiinTioN. — The  name  of 
the  process  by  which,  rather  more  than  a  century 
ago,  Anthony  Mesmer,  the  deluded  (or  at  all 
events  the  deluding)  promulgator  of  the  doctrine 
of  'animal  magnetism,'  induced  the  so-called 
mesmeric  trance  or  sleep.  See  Magnetism, 
Animai. 

This  mesmeric  trance  is  identical  with  the 
condition  now  known  as  '  induced  somnam- 
bulism,' or  still  more  commonly  as  '  hypnotism ' 
or  the  '  hypnotic  state.'  The  condition  itself 
is  one  which  presents  to  the  observer  many 
highly  interesting  phenomena,  and  it,  together 
with  the  means  of  inducing  it,  were  first  investi- 
gated in  a  full  and  scientific  manner  by  James 
Braid  of  Manchester  (18-13). 

In  this  place  it  is  not  intended  to  speak  of 
the  subject  from  its  old  point  of  view.  The 
reader  who  desires  to  gain  some  notion  of  the 
errors,  deceptions,  and  vain  pretensions  witli 
which  the  whole  subject  was  enveloped  by  those 
who  have  been  content  to  style  themselve.s 
'  mesmerists,'  may  with  advantage  consult  the 
article  on  '  Mesmdrisme,'  by  Deschambre  {Diet. 
Ency.  des  Sc.  Mid.,  tome  vii.),  at  the  close  of 
which  they  will  also  find  a  valuable  bibliography. 
Here  the  proceedings  of  Mesmer  and  his  fol- 
lowers in  France  are  fully  exposed. 

As  a  sort  of  transition  between  this  old  state 
of  things,  with  its  erroneous  theory  and  vain 
pretensions,  and  the  scientific  standpoint  taken 
by  Braid  in  regard  to  the  more  correct  limi- 
tation of  the  phenomena  observable  and  their 
altogether  intrinsic  mode  of  production,  came 
the  observations  of  Elliotson  in  London,  as  con- 
ducted in  the  years  1837-38,  when  he  sought  to 
inform  himself  and  others  as  to  the  phenomena 
and  curative  virtues  of  mesmerism.  Ho  en- 
countered a  storm  of  opposition,  principally  on 
account  of  his  mode  of  dealing  with  the  subject 
He  was  unquestionably  honest  and  enthusiaatio 
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in  his  search  for  what  he  believed  to  be  truth  ; 
but  he  unfortunately  did  not,  as  Braid  by  his 
keener  insight  -n-as  enabled  to  do,  reject  and 
otherwise  explain  the  so-called  phenomena  of 
clairvoyance,  of  transposition  of  the  senses,  and 
of  prediction  or  prophecy.  It  is  to  be  regretted, 
however,  that  Braid  did  not  also  reject  all  the 
so-called  phenomena  of  phreno-hypnotism. 

An  independent  practical  study  of  the  subject 
and  of  its  therapeutic  applications  was  shortly 
after  the  date  of  Braid's  labours  commenced  by 
Esdaile  in  India  (1846),  as  well  as  by  J.  K. 
Mitchell  in  the  United  States.  They  have  more 
recently  been  succeeded  by  other  investigators, 
amongst  whom  may  be  mentioned  Girard  Teulon 
and  Demarquay  (1860);  Ch.  Eichet  (1875); 
Charcot  (1878);  and  also  Weiuhold,  Beard,  Pre- 
yer,  Berger,  Griitzner,  and  Heidenhain  (1880). 

The  induction  of  the  hypnotic  state  or  sleep 
has  hitherto  been  possible  in  only  a  certain,  but 
variable  percentage  of  the  persons  with  whom 
trial  has  been  made,  though  a  successful  result 
has  been  much  more  frequent  ■nith  women  than 
with  men.  According  to  Eichet,  however,  the 
operator  should  not  be  discouraged  by  the  failure 
of  his  first  att  empts  with  the  same  person ;  as 
persons  may  succumb  on  the  fourth  or  fifth 
trial,  and  subsequently  prove  thoroughly  good 
subjects  for  experimentation.  Persons  who  have 
once  been  hypnotised  can  in  general  be  again 
brought  with  comparative  ease  into  the  same 
condition,  and  the  facility  of  hypnotising  such 
persons  goes  on  increasing  after  each  operation, 
owing  to  the  existence  of  a  predisposing  mental 
state.  A  condition  of  excited  expectancy  is  in- 
deed a  decidedly  favouring  mental  state,  though 
one  which  is  not  essential,  since,  according  to 
Braid,  Heidenhain,  and  others,  even  male  adults 
who  have  heard  nothing  on  the  subject,  and  do 
not  know  for  what  purpose  they  are  being  ex- 
perimented with,  can  often  be  hypnotised. 

In  persons  who  are  favourably  disposed  for 
passing  into  the  hypnotic  state,  the  condition  is 
easily  induced  by  weak,  long-continued,  and  uni- 
form stimulation,  either  of  the  nerves  of  sight, 
of  touch,  or  of  hearing.  This  state  is,  on  the 
contrary,  almost  always  easily  capable  of  being 
abruptly  terminated  by  some  strong  or  suddenly 
varying  stimulation  of  the  same  nerves. 

Many  of  the  lower  animals,  such  as  frogs  and 
fowls,  can  be  thrown  into  an  extremely  similar 
condition  as  a  result  of  certain  sudden  and 
powerful  sensorial  impressions.  Preyer  distin- 
guishes the  state  into  which  they  are  thrown  by 
a  different  name,  namely,  '  cataplexy,'  because 
the  mode,  or  physiological  process,  by  which  it 
is  induced,  seems  to  be  different  from  that  by 
which  hypnotism  is  caused. 

The  hypnotic  state  or  sleep  is  one  which 
varies  much  in  intensity  in  different  persons, 
or  in  the  same  person  at  different  times.  The 
principal  phenomena  that  are  exhibited  or 
which  can  be  detected  in  hypnotized  persons  are 
the  following:— (1)  Imitation  movements;  (2) 
Exaltations  of  special  sense  ;  (3)  Illusions  and 
hallucinations;  (4)  Analgesia,  general  or  uni- 
lateral, or  even  a  condition  of  hemianfesthesia, 
general  and  special ;  (5)  Increased  reflex  irrita- 
bility and  tonic  spasms  of  the  voluntary  muscles ; 
and  (6)  Other  miscellaneous  phenomena,  such 
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as  spasm  of  the  accommodation  apparatus  in  the 
eye,  dilatation  of  the  pupils,  increased  rapiditj 
of  respiration  and  of  the  pulse,  together  with 
profuse  perspiration. 

A  discussion  of  the  mode  of  production  of 
these  several  phenomena,  or  of  the  nature  of  the 
hypnotic  condition  itself,  would  lead  us  into 
details  too  purely  physiological  for  our  present 
purpose — suffice  it  to  say  that  the  hypnotic 
state,  in  one  or  other  of  its  stages,  seems  to  be 
akin  to  that  met  with  in  some  sleeping  persons, 
as  well  as  to  the  states  known  as  somnam- 
bulism and  catalepsy,  and  that  its  physiological 
cause  is  presumed  by  Heidenhain  to  be  some 
inhibitory  arrest  of  activity  of  the  ganglion -cells 
of  the  cerebral  cortex,  or,  as  the  writer  would 
rather  put  it,  of  certain  tracts  of  these  ganglion- 
cells.  (See  Animal  Magnetism:  Physiological 
Observations,  by  E.  Heidenhain,  1880.) 

The  scientific  study  of  the  phenomena  pre- 
sented by  hypnotized  persons  is  unquestionably 
of  great  interest  and  importance,  from  the  point 
of  view  of  the  higher  cerebral  physiology.  But 
whether  the  systematic  induction  of  such  a 
state  can  ever  be  used  as  a  legitimate  or  potent 
moans  for  curing  disease,  or  even  for  the  alle- 
viation of  certain  distressing  symptoms,  must 
be  left  for  the  future  to  decide.  The  good 
use  to  which  it  was  put  by  Esdaile  in  India, 
as  a  means  of  inducing  insensibility  during  sur- 
gical operations  before  the  general  introduction 
of  chloroform,  ought,  however,  never  to  be  for- 
gotten. (See  his  Mesmerism  in  India,  and  its  Prac- 
tical Application  in  Surgery  and  Medicine.)  The 
whole  subject  is  one  of  great  interest  for  the 
practitioner  of  medicine,  now  that  the  absurd 
theories  have  been  got  rid  of.  "We  must  be  care- 
fiil,  however,  to  pursue  the  study  of  the  con- 
dition itself  in  a  strictly  scientific  manner,  and 
watch  lest  the  too-ready  adoption  of  hyimosis 
or  Braidism  as  a  curative  agent  may  do  harm 
rather  than  good — and  that  not  to  the  patient 
only,  but  also  to  the  practitioner.  The  state- 
ments of  the  results  obtained  by  Braid  (see  his 
Neurypnology,  1843)  are  little  less  than  mar- 
vellous ;  and  there  can  be  no  doubt  that  the 
therapeutic  uses  of  hypnotism  ought  to  receive 
a  new  and  thorough  investigation  by  some  in- 
structed and  well-trained  observers.  The  pit- 
falls besetting  such  an  investigation  are  by  no 
means  few ;  but,  on  the  other  hand,  the  gains 
to  the  science  of  medicine  and  to  therapeutics 
might  be  great.    See  Braidism. 

H.  Chaelton  Bastian. 

MESOLOGY  {fiiaos,  a  medium ;  and  \6yos, 
a  discourse). 

This  term,  recently  introduced  by  Bertillon, 
conveniently  expresses  the  investigation  of  the 
mutual  relationships  existing  between  living  be- 
ings and  their  surroundings. 

The  physiological  life  of  any  organism  may  be 
regarded  as  the  resultant  on  the  part  of  the 
tissues  of  two  sets  of  influences — intrinsic  or 
hereditary,  and  extrinsic.  To  the  former  are 
due  those  structural,  and  consequently  functional 
characteristics,  which  are  common  to  ancestors 
and  progeny  alike,  whilst  the  fluctuating  nature 
of  the  environment  determines  those  variations 
which  distinguish  different  species.  Within  cer 
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tain  assumed  limits  these  stimuli  are  regarded 
as  normal,  and  the  resulting  manifestations  of 
the  tissues  are  said  to  be  healthy ;  whilst  dis- 
turbances in  either  of  these  groups  of  influences 
constitute  the  causes  of  disease — that  is,  abnormal 
function  dependent  on  abnormal  structure,  which 
in  its  turn  has  been  brought  about  by  a  change 
in  the  usual  conditions  under  which  it  exists. 

Mesology,  therefore,  may  be  looked  upon  in  a 
restricted  sense  as  a  branch  of  aetiology,  dealing, 
as  it  does,  with  such  factors  as  temperature, 
atmosphere,  climate,  locality,  food,  clothing,  and 
the  more  subtle  agencies  of  habit,  profession, 
domesticity,  mental  states  of  depression,  excite- 
ment, or  irritation ;  in  short,  with  any  and  every 
circumstance,  whether  material  or  psychical, 
which  acts  upon  the  body.     W.  H.  Aixchin. 

METALLIC. — A  peculiar  quality  of  sound, 
which  the  name  suggests,  either  elicited  by  per- 
cussion or  heard  on  auscultation,  especially  in 
connection  with  certain  adventitious  sounds  in 
pulmonary  cavities.  See  Phtsical  Examination. 

METAMOBPHOSIS  {fxerii,  a  particle  sig- 
nifying change,  and  ixop<p6o>,  I  form). — In  a 
pathological  sense  this  word  signifies  a  form  of 
degeneration,  in  which  one  tissue  or  substance 
becomes  chemically  changed  into  another,  as  for 
example,  albuminous  structures  into  fat.  See 
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METASTASIS  "I    ,  a, 
METASTATIC  J   (/^«^''^'^')'*'.  I  change 

place). — These  terms  are  supposed  to  imply  the 
translation  of  a  disease  from  one  part  of  the  body 
to  another,  such  as  seems  to  occur  occasionally 
in  gout,  rheumatism,  mumps,  and  certain  aifec- 
tions  of  the  skin  and  mucous  membranes.  Mo- 
dern pathology,  whilst  admitting  the  existence 
of  the  phenomena  to  which  the  term  metastasis 
has  been  applied,  refuses  to  accept  as  satisfac- 
tory the  explanation  of  the  fact  implied  in  the 
term. 

METEOBISM  (nerewplCw,  I  raise  up).— A 
synonym  for  tympanites.    See  Tympanites. 

METRALGIA  (ji-hrpa,  the  womb,  and  &\yo!;, 
pain).— Pain  in  the  womb.  See  Womb,  Dis- 
eases of. 

METRITIS  (Mrpa,  the  womb).  —  Inflam- 
mation of  the  womb.    See  Womb,  Diseases  of. 

MIASM  iniaipu,  I  pollute).— This  term  has 
been  used  very  vaguely  in  reference  to  poison- 
ous emanations  generally,  but  its  application 
ought  to  be  limited  to  the  malarial  poison.  See 
Malaria. 

MICROCOCCI  itiiicphs,  little;  and  k6kkos,  a 
berry).— Stnon.  :  Spherical  or  spheero-bacteria  • 
globular  bacteria  ;  Microsporon  {Klahs);  Nonas 
crepuscwlwm  ;  Ger.  Kugcl-bactcrien. 

Some  of  these  names  are  also  used  by  diflTercnt 
authors  in  a  wider  sense ;  and  some,  such  as 
microsporon,  have  only  been  applied  to  certain 
species. 

DEFiNiTioN.-Bacteria,  of  spherical  or  ovoid 
form,  which  multiply  like  other  bacteria  by 
transverse  fission  into  double  forms,  chains,  or 
clumps,  or  into  large  globular  masses  (zooglia), 
•n  which  the  individual  elemonU  are  denselv 
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packed,  with  very  little  intercelluLir  substance. 
They  do  not  grow  into  rods  or  filaments,  thus 
being  distinguished  from  bacteria  proper  and 
bacilli ;  and  they  have,  according  to  Cohn,  no 
power  of  independent  locomotive  movement, 
differing  in  this  respect  from  common  bacteria, 
which  have  usually  alternate  stages  of  rest  and 
motion.  The  other  essential  generic  characters 
are  those  of  bacteria  in  general.  See  Bacteria. 

Description  awd  Physical  Chaeactees.— 
Micrococci  are  of  extreme  minuteness,  rarely 
exceeding  of  an  inch  in  diameter,  and  often 
being  much  smaller  than  this.  As  seen  with 
the  microscope,  they  appear  as  minute  highly- 
refractilft  dots;  and,  if  suspended  in  fluid,  are  in 
active  Brownian  movement.  When  single,  they 
are  with  difficulty  to  be  distinguished  from 
minute  oil-globules  or  granules  of  protoplasm, 
but  they  are  usually  found  in  pairs  or  rows,  and 
are  then  more  easily  recognised.  As  they  mul- 
tiply by  transverse  fission  with  extraordinary 
rapidity,  they  are  usually  seen  in  this  dumb-bell 
shape,  and  moving  to  and  fro,  when  in  active 
growth.  If  growing  more  slowly  in  a  quiescent 
medium,  they  form  chains,  composed  of  six, 
eight,  or  more  members  linked  together.  And, 
lastly,  under  favourable  conditions,  they  grow 
into  rounded  masses  consisting  of  an  agglomera- 
tion of  an  infinite  number  of  individuals,  united 
by  an    mtercell   ar   substance,  the  so-called 


Fia.  27.  a.  Single  and  double  micrococci ;  b.  groups  of 
foiir,  '  sarcina '  fonn  ;  c.  chains  ;  d.  zoogloea ;  e.  single 
and  double  micrococci,  more  highly  magnified,  showing 
process  of  division  ;  /.  a  chain,  more  highly  magnified. 

zooglxa  (fig.  27,  «Z).  The  various  groupings  thus 
produced  have  been  described  under  various 
names  :  dumb-bell  or  doubk  form,  when  two  in- 
dividual elements  are  incompletely  separated 
(Fig.  27,  a) ;  c/iain  form  (^Kctten  fonn),  rosary 
form  {Rosenkranzform),  torulc,  form,  lepiothrix 
myoothrLv,  streptococcus,  and  various  other 
names,  when  in  rows  which  are  straight,  bent, 
or  curved  (Fig.  27,  c).  Usually,  before  complete 
separation  of  any  two  elements  takes  place, 
the  fission  process  has  commenced  in  these  in- 
dividuals, and  thus  a  chain  of  four  is  produced, 
if,  as  is  usual,  the  fission  is  transverse ;  when, 
more  rarolj',  it  is  longitudinal,  a  group  of  four — 
' sarcinor-form' — is  produced  (Fig.  27,  b).  These 
names  are  unscientific,  and  should  be  discarded, 
for  they  indicate  no  real  difference  in  nature, 
but  mcrelj'  an  accidental  grouping. 

When  diffused  in  a  clear  fluid,  micrococci  cause 
an  opalescence.  If,  however,  they  are  in  zoogloK. 
masses,  they  appear  to  the  naked  eye  as  opaque 
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white  dots,  which  may  be  as  large  as  a  pin's-head 
or  more;  or  they  may  be  tinged  by  colouring 
matters  absorbed  from  the  surrounding  medium. 

Micrococci  consist  of  protoplasm,  which,  like 
that  of  other  bacteria,  is  hignly  refracdle,  re- 
sists the  action  of  alkalies  and  dilute  acids,  and 
is  strongly  coloured  by  various  reagents.  The 
protoplasm  is  believed  to  consist  of  an  outer 
envelope  and  cell-contents.  When  in  zoogloea 
masses,  micrococci  are  united  by  a  small  quantity 
of  intercellular  substance,  which  may,  perhaps, 
be  produced  by  solution  of  their  outer  envelope. 
The  zoogloea  appears  under  the  microscope  as 
dense  granular  masses,  with  a  finely  but  uni- 
formly punctated  surface. 

Life- HISTORY. — Micrococci  have  been  supposed 
by  some  to  originate  spontaneously  by  the  disin- 
tegration of  organised  albuminous  bodies ;  but 
this  mode  of  production  is  denied  by  other  ob- 
servers. In  their  free  growth  they  require  the 
presence  of  a  pabulum  containing  nitrogen-  and 
carbon-compounds,  and  water,  together  with  a 
small  quantity  of  free  oxygen ;  but  most  micro- 
cocci, if  not  all,  grow  freely  in  fluids  from  which 
the  free  access  of  air  is  excluded,  and  hence  they 
belong  to  Pasteur's  class  of  ancBrobics.  The  growth 
of  micrococci  is  largely  influenced  by  temperature, 
but  the  degree  of  heat  most  favourable  to  their 
germination  probably  varies  with  the  different 
species. 

Micrococci  are  very  tenacious  of  life,  resisting 
the  action  of  heat  to  a  remarkable  degree.  The 
exact  death-point  has  not  been  accurately  deter- 
mined. They  appear  also  to  resist  the  so-called 
'  antiseptics '  much  more  than  other  bacteria. 

The  relation  of  micrococci  to  ordinary  rod- 
shaped  bacteria  has  been  a  matter  of  dispute. 
It  is  now  known  that  rod-bacteria,  when  culti- 
vated, may  produce  spores,  which  can  divide  and 
sub-divide  again,  and  which,  in  their  physical 
characters,  are  undistinguishable  from  micrococci. 
So,  also,  bacilli  produce  spores,  which  may  sub- 
divide, but  again  germinating  reproduce  the 
bacillus  filaments.  The  question  has  therefore 
been  raised,  whether  these  micrococci  are  not 
the  spores  of  bacteria,  which  have  assumed  an 
abortive  stable  form,  and  do  not  usually  produce 
rod-bacteria.  It  has  indeed  been  stated  that 
bacteria  have  been  seen  to  divide  into  micrococci. 
But  the  numerous  experiments  and  observations 
made  with  the  object  of  reproducing  bacteria 
from  micrococci  have  hitherto  failed. 

Classification. — Thus  far  micrococci  have 
been  treated  as  a  class ;  it  must  now  be  stated 
that  various  sub-genera  and  species  have  been 
described. 

Micrococci  have  been  divided  by  Cohn  into 
three  sub-orders,  namely—  (1 )  chromogenic,  those 
•which  produce  in  their  growth  soluble  or  in- 
soluble colouring  matters  ;  (2)  zymogenic,  those 
concerned  in  special  forms  of  fermentation  ;  and 
(3)  pathogenic,  or  those  associated  with  disease, 
'  ferments  of  contagion.'  It  is  the  pathogenic 
alone  that  need  here  be  considered. 

Pathological  Eelations  m  General.— Mi- 
crococci, like  other  bacteria,  play  a  certain  part 
in  putrefactive  and  fermentative  processes,  in 
which  they  are  constantly  present;  and  pro- 
bably they  are  also  in  some  way  concerned  in 
certain  of  the  processes  of  disease  in  animal 


and  vegetable  organisms.  Although  the  exact 
part  which  bacteria  play  must  be  allowed  to  be 
doubtful,  there  can  hardly  be  a  question  of 
their  importance  in  relation  to  some  of  these 
processes.  In  face  of  the  various  opinions  now 
entertained  on  the  subject,  it  can  only  be  stated 
here  that  some  believe  them  to  be  the  active 
agents  of  these  processes,  and  as  a  consequence 
that  the  bacterium  which  produces  each  pro- 
cess, whether  fermentative  or  morbific,  is  specific 
in  its  nature ;  whUst  others  believe  that  these 
processes  arise  independently,  that  the  bacteria 
are  merely  concomitants,  and  that  the  varie- 
ties in  mode  of  growth  and  in  outward  form  are 
merely  the  results  of  the  various  conditions 
under  which  they  grow.  But  there  is  much 
evidence,  both  from  the  study  of  processes  of 
fermentation,  and  of  the  diseases  of  vegetables 
and  animals,  to  show  that  the  various  forms  of 
micrococci,  as  of  other  bacteria,  are  more  or 
less  specific,  or  at  least  have  acquired  specific 
properties  and  powers. 

Micrococci  have  been  alleged  to  be  concerned 
in  the  production  of  a  large  number  of  diseases, 
mainly  those  known  as  septic  and  contagious. 
Of  the  septic  diseases,  pyaemia,  septicaemia, 
and  puerperal  fever,  and  of  the  contagious 
specific  diseases,  diphtheria,  erysipelas,  gonor- 
rhcea,  and  vaccinia,  are  those  in  which  micrococci 
are  asserted  to  play  an  important  part.  There 
can  be  no  doubt  that  they  are  frequently,  if  not 
constantly,  present  in  the  tissues  or  fluids  of  the 
body,  or  in  the  inflammatory  products,  in  some  of 
these  diseases,  but  their  significance  is  a  matter 
of  dispute  {see  Bactekia).  It  may  be  observed 
that  the  question  of  their  action  in  pyaemia  and 
septicaemia  is  a  very  different  one  from  that  of 
their  relation  to  the  specific  diseases,  such  as 
vaccinia,  and  these  two  classes  of  disease  may 
therefore  be  considered  separately. 

Special  pathology  in  relation  to  blood- 
poisoning. — With  regard  to  the  septic  diseases, 
especially  pyaemia,  the  evidence  of  the  action  of 
micrococci  is  partly  derived  from  general  consi- 
deration, partly  from  anatomical  observation,  and 
partly  from  experiments  on  the  lower  animals. 

Micrococci  are  known  to  be  present  in  nearly 
all  decomposing  animal  fluids,  and,  on  the  other 
hand,  the  experiments  of  Lister  and  others  tend 
to  show  that  if  precautions  are  taken  to  exclude 
bacteria,  especially  micrococci  and  bacterium 
termo,  putrescence  does  not  occur.  Micrococci 
are  hence  regarded  as  the  ferments  of  putre- 
faction, or,  rather,  of  one  form  of  putrefaction. 
The  evidence  that  pyaemia  is  produced  by  the 
inoculation  of  some  putrescent  animal  matter  is 
very  strong ;  and  the  exclusion  of  the  ferment 
of  putrefaction  has  apparently  the  same  effect. 
Micrococci  are  also  found  in  the  pus  or  serum 
of  nearly  all  active  poisoned  wounds,  commonly 
so  called,  such  as  '  necrotic  warts,'  whitlows, 
&c.,  and  frequently  in  the  pus  of  acute  ab- 
scesses, (Biroh-Hirsclifold,  Alex.  Ogston,  and 
others);  and  there  is  much  evidence  to  show  that 
the  infective  property  of  the  pus  of  abscesses 
is  dependent  on,  or  co-existent  with,  their  pre- 
sence, inoculation  with  fresh  pus  containing  them 
producing  suppuration,  but  in  their  absence  no 
such  effect  being  observed.  When  artificially 
cultivated  in  nutrient  fluids  this  property  of 
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causing  suppui-ation  may  be  lost,  especially  if 
there  is  free  access  of  air ;  but  A.  Ogston  has 
succeeded  in  cultivating  them  in  eggs,  excluding 
the  air,  and  in  thus  multiplying  micrococci 
•which  retain  their  power  of  causing  suppuration. 
This  is  also  in  accordance  with  numerous  expe- 
riments, which  have  proved  that  decomposed 
blood,  containing  abundant  micrococci,  may  be 
inoculated  with  impunity,  showing  that  either 
only  certain  kinds  oi  micrococci  havephlogogenic 
or  septic  properties,  or  that  certain  conditions  of 
growth  are  necessary  to  confer  or  maintain  those 
properties. 

Anatomical  observations  on  pyaemia,  both  in 
man  and  in  the  lower  animals,  have  sho-nn  that 
micrococci  are  almost  constantly  present  in  the 
atFected  parts.  The  first  observations  on  this 
point  are  probably  due  to  Klebs,  who  described 
the  microsporon  septicum  as  found  in  pyaemia, 
and  cultivated  it  outside  the  body.  Many  ob- 
servers have  since  confirmed  his  results,  with 
Borne  variations  in  detail.  Zoogloea  masses  of 
micrococci  are  found  in  the  capillaries,  and  capil- 
lary arterioles  and  venules,  the  latter  especially, 
of  various  organs — the  lung,  kidney,  heart,  liver, 
and  thymus  in  particular.  Moreover,  their  pre- 
sence in  these  viscera  usually  coincides  with  the 
presence  of  abscesses  in  course  of  formation  in 
these  situations.  They  are  also  found  in  the 
submucous  tissues,  and  the  serous  cavities,  lym- 
phatic glands,  &c.  In  pyasmia  in  the  lower 
animals,  micrococci  are  often  found  in  large 
numbers  in  the  blood.  Nor  is  it  only  in  pyaemia, 
commonly  so-called,  that  this  constant  presence 
of  micrococci  is  observed ;  in  many  other  allied 
diseases  associated  with  blood-poisoning  simi- 
lar observations  have  been  made.  Thus,  in  puer- 
peral fever  (Heiberg),  hospital  gangrene,  ulce- 
rative endocarditis,  diphtheritic  endocarditis 
(Weigert),  &c.,  they  have  been  found,  both  in 
the  primary  lesion  and  in  the  secondary  ab- 
scesses. As  to  their  mode  of  action,  apart  from 
the  general  results  of  putrid  fermentation,  micro- 
cocci appear  in  some  cases  to  produce  local  efi^ects, 
such  as  dilatation  of  the  walls  of  vessels,  or 
thrombosis  by  their  action  on  leucocytes,  and 
local  irritation  and  its  consequences.  Moreover, 
it  would  appear  from  the  researches  of  Koch, 
who  produced  various  forms  of  blood-poisoning 
and  gangrene  in  rodents,  that  micrococci  may 
have  different  actions  in  different  forms  of  these 
diseases,  and  that  in  their  physical  characters 
and  grouping,  as  well  as  in  their  local  action, 
these  micrococci  may  show  differences  suflBcient 
to  constitute  distinct  species,  each  having  a 
specific  action,  and  producing  a  special  form  of 
disease,wheth6r  py8emia,septic8emia,  or  gangrene. 
By  many  other  observers,  however,  the  specific 
dmtinctness  of  these  different  forms  is  alto- 
gether denied.  For  fuller  details  the  writings 
of  Hiller,  Klebs,  Billroth,  Pasteur,  Lister, 
Burdon-Sanderson,  Watson-Cheyne,  and  many 
others,  may  be  consulted. 

Against  these  observations  the  objection  has 
been  raised  that  micrococci  are  capable  of  de- 
velopment in  the  body  in  lowered  conditions  of 
vitality,  or  even  of  spontaneous  generation  from 
disintegrating  albuminous  substances,  both  after 
death  and  during  life  when  death  is  approach- 
ing; and  that  they  are  merely  evidence  of  a 


change  allied  to  decomposition  intra  vitam. 
That  the  liealthy  organism  has  a  great  power  of 
resisting  their  entrance,  and  of  destroying  them 
when  artificially  introduced,  must  be  considered 
an  established  fact;  but  there  are  so  many 
channels  by  which  they  may  enter  if  the  power 
of  resistance  is  lowered,  that  a  spontaneous  gene- 
ration must  not  be  assumed  too  readily  to  explain 
their  presence.  Experiments  made  by  feeding 
animals  with  phosphorus,  and  thus  lowering  their 
vitality,  clearly  show  that  micrococci  do  appear 
in  the  blood  under  these  conditions.  Many  expe- 
riments have  been  made  to  determine  whether 
micrococci  and  bacteria  exist  normally  in  the 
blood  and  tissues,  held  in  cheek  onlj'  by  the 
vitality  of  the  organism,  so  that  after  death  they 
germinate.  Recent  experiments,  notably  those  of 
Billroth,  Tiegel,  Burdon-Sanderson,  Chiene  and 
Ewart,  Nencki  and  Giacosa,  and  Watson-Cheyne, 
have  led  to  very  different  results,  partly  due  to 
differences  in  method  ;  but  the  question  must  be 
considered  to  be  at  present  undecided. 

Special  pathology  in  relation  to  specific  con- 
taffious  diseases. — The  subject  of  the  relation 
of  micrococci  to  specific  contagious  diseases, 
such  as  diphtheria  and  vaccinia,  is  too  wide  for 
complete  discussion  here.  By  some  each  of  these 
diseases  is  believed  to  be  dependent  on  the 
action  of  a  particular  specific  micrococcus  con- 
stituting its  contagium  and  virus ;  and  by  the 
multipUcation  of  these  micrococci,  and  the  patho- 
logical changes  consequent  thereon,  the  disease 
is  supposed  to  be  produced  and  propagated.  Of 
the  '  pathogenic '  micrococci  which  have  been 
described,  the  most  important  are  the  micro- 
coccus diphtheriticus  and  micrococcus  vaccines. 
The  micrococcus  of  diphtheria  has  been  described 
by  Eberth,  Nassilloff,  Weigert,  and  others,  and 
they  have  insisted  on  its  constancy  and  impor- 
tance. On  the  other  hand  many  good  observers 
have  failed  to  find  it  in  well-marked  cases  ;  and 
it  must  be  allowed  that  micrococci  are  most 
abundant  in  the  tonsils  and  pharynx  and  other 
parts  most  prone  to  sloughing,  and  are  far  less 
constant  in  the  larynx  and  trachea.  Their 
presence  in  decomposing  false  membranes  is 
probably  of  no  significance.  The  micrococcus 
vaccina  of  Cohn,  Burdon-Sanderson,  and  others 
has  no  doubt  a  real  existence — that  is,  micro- 
cocci are  commonly  found  in  vaccine  lymph;  but 
the  experimental  evidence  that  they  constitute 
the  contagium  is  negative. 

It  .appears  unnecessary  to  refer  in  detail  to 
many  other  supposed  pathogenic  micrococci  which 
have  been  described  in  relation  to  sraall-po.\, 
horse-pox,  glanders,  gonorrhoea,  and  other  affec- 
tions, for  the  evidence  upon  which  their  existence 
is  asserted  is,  to  say  the  least,  extremely  imperfect. 
All  that  can  safely  be  affirmed  is  that  micrococci 
are  to  be  found  in  great  abundance  in  the  patho- 
logical excretions  and  secretions  of  certain  con- 
tagious diseases,  especially  when,  as  in  diphtheria, 
these  have  a  tendency  to  become  putrid ;  and 
that  they  are  usually  also  present  in  the  active 
virus  of  inoculable  diseases,  for  example,  vac- 
cinia ;  but  whether  they  constitute  the  actual 
contagium,  or  by  their  action  produce  a  local  con- 
dition which  is  favourable  to  the  absorption  and 
activity  of  the  virus,  is  at  present  uncertain. 

W.  S.  GaEsafFiKLD. 
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MICROSCOPE  in  ME  DICINE  —  The 

exact  position  of  tlio  microscope  in  medicine 
has,  like  most  other  instruments  of  research,  not 
been  al-n-ays  clearly  recognised.  Over-estimated 
in  its  value  by  the  entliusiast,  it  has  suffered 
from  an  undue  exaggeration  as  to  its  capabili- 
ties, second  only  to  tliat  unfair  depreciation  put 
forward  by  ignorance  of  its  use.  Whilst  perhaps 
representatives  of  both  views  may  be  found  at 
the  present  day,  the  time  has  come,  after  nearly 
half  a  century  of  experience,  to  define  with 
moderation  the  limits  of  its  application. 

It  must  at  the  outset  be  recognised  that  the 
microscope  is  but  an  aid  to  one  of  our  senses. 
It  merely  extends  our  means  of  observation,  of 
seeing  what_  is.  The  range  of  our  vision  being 
limited,  this  optical  arrangement  permits  a 
wider  field,  a  greater  depth  of  perception.  Of 
itself  the  microscope  allows  the  hitherto  hidden, 
only  because  too  minute,  to  be  seen,  whilst  it 
discloses  nothing  that  does  not  already  exist ;  it 
renders,  in  short,  the  eye  for  the  time  being  and 
in  one  direction  more  perfect. 

The  formation  of  a  diagnosis,  which  may  be 
regarded  as  the  first  aim  of  practical  medicine, 
is  the  result  of  a  judgment  founded  upon  obser- 
vation of  the  case,  goided  by  experience  and 
with  due  regard  to  external  circumstances.  Any 
agent  that  may  extend  the  means  of  observa- 
tion, or  render  such  more  accurate,  is  obviously 
a  great  gain  ;  and  on  this  ground  tlie  microscope 
ranks  with  the  stethoscope,  the  thermometer, 
and  the  probe,  which  permit  a  wider  application 
of  the  senses  of  hearing  and  touch.  But  whilst 
perhaps  it  may  be  conceded  that  the  microscope 
for  daily  practice  is  not  of  such  necessity  as 
either  of  those  instruments,  it  has  a  further  and 
greater  claim  on  the  consideration  of  the  medi- 
cal man,  for  what  it  has  done  and  is  doing  in 
kying  the  foundation  of  the  science  on  which  his 
practice  depends. 

That  which  characterises  the  theories  of  pa- 
thology at  the  present  day,  and  which  markedly 
distinguishes  them  from  any  and  all  hitherto 
taught,  is  the  recognition  of  the  association  and 
dependence  of  function  upon  structure,  -with  the 
subsequent  corollary  that  disease  is  but  altered 
lunction  due  to  altered  structure.  Whilst  the 
knowledge  of  the  structure  of  the  body— ana- 
tomy—was,  previous  to  the  present  century,  of 
the  grossest  character,  the  theories  of  disease 
were  limited  only  by  fancy  and  empiricism. 
J3ut  as  the  great  truth  which  established  the 
connection  of  physiology,  and  hence  of  pathology, 
with  anatomy  came  more  and  more  to  be  recog- 
nised, the  principles  of  morbid  action,  the  ex- 
planation of  symptoms,  and  the  suggestion  of 
rational  treatment  followed  on  truly  scientific 
grounds.  It  was  in  establishing,  and  is  now  in 
maintaining  and  following  this  truth,  that  the 
microscope  ranks  highest  among  our  instru- 
ments of  research. 

^IfLi'*''".'"""''''— ^°  °f  the  many  and 
exce  lent  instruments  that  are  oflTered,  it  would  be 

any  particular  one  ;  but 
S  tofh«r^i  T"""  '"tended  to  be  a  guide 
?h«  o  Sfnil".  °^  '""='^°««°P«  thHt  is  sufficient  for 
the  ordinary  requirements  of  the  practitioner,  it 
being  assumed  that  the  optical  principles  of  a 
compound  microscope  are  understood. 
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Obviously  the  first  point  to  keep  in  view  is 
i\x6  magnifymg  power,  inasmuch  as  it  is  to  bring 
within  the  range  of  vision  invisible  objects  that 
the  instrument  is  valuable.    For  all  ordinary 
practical  purposes  a  power  that  will  magnify 
300  to  400  diameters  is  sufficient ;  higher  de- 
gi-ees  require  specially  skilled  manipulation,  and 
are  out  of  the  category  of  present  consideration. 
But  at  the  same  time  it  is  almost  an  essential 
that  a  much  lower  power  be  available,  such  as 
one  of  60  diameters,  in  order  that  a  more  general 
^-iew  may  be  had  of  the  object  under  examina- 
tion, since  it  is  thus  that  an  idea  may  be  ob- 
tained of  the  plan  and  arrangement  of  the  object, 
the  details  of  which  are  resolved  by  the  higher 
power.    Scarcely  secondary  in  consideration  is 
the  'defining  power,'  by  which  'a  clear  and 
distinct  image  of  all  well-marked  features  of 
an  object,  especially  of  its  boundaries,'  is  ob- 
tained (Carpenter).  Subordinate  to  these  quali- 
fications,^ but  yet  of  great  importance,  are  'flat- 
ness of  field,'  '  achromatism,'  '  penetration,'  and 
'sufficient  light'    Excellence  in  these  various 
points  is  to  be  aimed  at  in  the  selection  of  a 
glass.     The  -whole  field  of  vision  should  be 
flat,  that  is,  the  circumference  and  the  centre 
should  be  in  focus  at  the  same  time  ;  and  the 
margins  of  the  object  viewed  should  not  be 
fringed  -with  coloured  bands.    Errors  in  these 
directions,  known  as  spherical  and  chromatic 
aberrations,  are  corrected  by  the  employment 
of  '  combinations '  of  lenses,  of  varying  degrees 
of  convexity,  and  manufactured  of  different 
kinds  of  glass.    It  is  clearly  of  great  import- 
ance to  have  the  field  well  illuminated,  or  that 
there  be  as  much  light  as  possible,  but  it  is 
equally  obvious  that  this  necessarily  varies  -with 
the  focal  length  of  the  object-glass— the  higher 
the  power  the  less  the  light  that  can  be  ad- 
mitted. Still,  however,  a  considerable  difference 
exists   in  respect  to  the  illumination  among 
glasses  of  the  same  magnifying  power,  and  it  is 
highly  desirable  to  keep  this  point  in  view  in 
choosing  an  objective.    Certain  aids  to  this  end 
are  given  by  reflectors,  achromatic  condensers, 
&c.    With  the  degree  of '  illuminating  po-wor '  of 
the  glass  must  be  considered  its  '  penetratino- 
power  or  focal  depth,  by  which  the  observer  is 
enabled  to  look  into  the  structure  of  objects' 
(Carpenter).  The  latter  quality  is  of  the  utmost 
importance  in  the  microscope  of  the  medical 
practitioner  and  histologist,  as  by  it  a  know- 
ledge is  afforded  of  the  relative  disposition  of 
the  constituent  parts  of  the  object  under  inves- 
tigation.   All  these  properties  are  closely  asso- 
ciated with  what  is  known  as  the  '  angular  aper- 
ture' of  the  objective,  that  is,  'the  angle  formed 
between  the  most  external  rays  that  can  pene- 
trate tlie  entire  system  of  lenses  of  an  objective, 
from  a  luminous  point  placed  in  the  focus.'  No-w 
the  degree  of  angular  aperture  will  depend  on 
the  distance  of  the  object,  when  in  focus  from 
the  frout  lens  of  the  objective,  and  the  size  of 
tlie  '  actual  aperture,'  or  width  of  the  front  lens 
of  the  combination.    The  illumination  of  the 
object  must  be  directly  proportionate  to  the  latter 
since  upon  the  actual  size  of  the  lens  must  depend 
tlie  amount  of  light  admitted  ;  but  since  tlio  cir- 
cumforentml  and  central  rays  tend  to  come  to  8 
focus  at  diffiirent  points,  to  the  manifest  detri- 
3  E 
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ment  of  the  distinctness  of  the  imago,  ihe  dofiii- 
ing  power  of  the  glass  -will  be  improved  ii.s  the 
outside  rays  are  cut  oflf  by  dimiriisiiing  the  field, 
or,  in  other  words,  by  diminishing  the  amount 
of  light.  Within  certain  limits,  therefore,  the 
defuiition  improves  in  inverse  proportion  to  tlie 
illumination,  always  assuming  a  complete  coiTec- 
tion  of  chromatic  and  spherical  aberration.  Now 
the  '  penetrating  power,'  within  certain  limits,  va- 
ries in  inverse  proportion  to  the  extent  of  angle 
of  aperture  of  the  objective,  which,  as  already 
said,  in  part  depends  on  the  size  of  the  actual 
apertm-e.  Hence  also  the  penetration  up  to  a 
certain  point  improves  in  inverse  proportion  to 
the  illumination.  Since  it  is  impossible  to  recon- 
cile these  very  opposite  qualities,  the  observer 
must  be  prepared  to  lose  somewhat  in  light  what 
he  gains  in  distinctness  and  depth  of  his  image; 
and,  as  a  rule,  the  angular  aperture  of  the  \ 
should  not  exceed  76°,  nor  of  the  ith  or  j^th,  90°. 
The  so-called  '  resolving  power '  of  a  glass,  '  by 
which  closely-approximated  markings  may  be 
distinguished,'  is  of  but  little  value  to  the  medi- 
cal practitioner. 

Keeping  in  mind  these  points,  it  is  possible  to 
obtain  a  microscope  for  a  very  moderate  cost 
(£6  to  £7),  which  shall  fulfil  all  the  ordinary 
requirements  of  the  medical  man.    The  stand 
should  be  small  and  perfectly  steady,  on  the 
tripod  or  horseshoe  (Hartnack)  model.  The 
stage  should  be  tolerably  large  (a  common  fault 
is  its  small  size),  and  its  aperture  of  moderate  size 
and  provided  with  a  wheel  of  diaphragms ;  whilst 
the  addition  of  an  achromatic  condenser  is  most 
desirable.    The  mirror  itself  should  be  double, 
concave  on  one  side  and  flat  on  the  other,  attached 
to  the  body  by  a  jointed  arm,  and  not  too  small  — 
linother  fault  in  cheap  instruments.  The  body  of 
the  microscope  should  be  so  attached  to  the 
stand  as  to  permit  of  inclination  to  any  angle 
between  the  vertical  and  horizontal  positions, 
and  should  be  provided  with  a  '  draw  tube.'  In 
order  that  the  tube  carrying  the  optical  arrange- 
ments, eye-piece  and  objective,  may  be  brought 
into  proper  position  to  fucus  the  object,  it  is 
usually  provided  with  'coarse'  and  'fine'  ad- 
justments, though  these  are  not  always  both 
present  in  the  cheaper  instruments,  and  are 
really  nut  absolutely  necessary  for  the  powers 
here  recommended,  being  moreover  worse  than 
useless  unless  they  are  exceedingly  well  made, 
which  adds  considerably  to  the  expense,  whilst  a 
little  practice  will  render  the  observer  indepen- 
dent of  them  ;  if  one  only  be  available,  the  finer 
should  be  preferred.   Lastly  with  respect  to  the 
glasses,  a  great  diversity  of  opinion  exists,  very 
much  determined  by  what  the  individual  is  accus- 
tomed to  ;  familiarity  with  a  special  instrument 
and  its  parts  going  a  great  way  to  ensure  success 
in  its  employment.  Whilst  probably  the  \  ery  best 
glasses,  and  those  of  the  highest  power  (l-'25th 
and  l-60th  inch)  are  made  in  England,  excellent 
objectives  are  made  in  Germany  and  France,  are 
amply  sufficient  for  medical  practice,  and  give  a 
nearly  equivalent  result  at  a  much  lower  cost. 
The  cheapest  English  glasses  should  certainly 
be  avoided.    For  a  low  power  a  1-inch  or  §-inch 
is  sufficient,  and  anything  lower  is  of  little  use  ; 
whilst  for  a  high  power  opinions  differ  in  regard 
to  a  J,  ^,  or  ^  (or  the  foreign  equivalents). 
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depending  much  on  the  quality  and  maker  of  the 
gla.s8.  The  writer  believes  that  for  all  ordinary 
purposes  the  English  ^-inch  is  sufficient,  if  used 
with  a  No.  2or  B  eye-piece,  giving  a  magnifj'ing 
power  of  about  320  diameters,  whilst  it  has  the 
gi-eat  advantage  of  permitting  considerable  illu- 
mination, the  want  of  which  is  especially  felt 
by  the  occasional  observer,  whilst  to  one  more 
familiar  with  the  instrument  the  loss  of  light  is 
but  little  felt,  as  magnifying  power  and  defi- 
nition are  increased. 

For  testing  the  optical  properties  of  theglasses, 
nothing  is  better  than  a  di-op  of  fresh  blood  and 
a  piece  of  muscular  fibre;  and  both  the  A  and  B 
eye-pieces  should  be  tried  with  each  objective. 

Dbawinq. — It  is  frequently  necessary  that  an 
accurate  drawing  should  be  made  of  the  object 
seen,  and  this  may  be  done  by  means  of  the 
camera  lucida  prism,  attached  to  the  eye-piece  of 
the  microscope,  which  is  then  placed  horizontally. 
The  rays  of  light  proceeding  from  the  object 
along  the  tube  to  the  eye-piece  are  then  pro- 
jected downwards  by  the  prism,  on  to  the  paper 
beneath,  forming  an  image  which  may  be  traced 
over.  An  arrangement  with  a  piece  of  neutral 
tint  glass  is  supplied,  which  answers  all  the  pur- 
poses of  a  camera  lucida,  and  is  much  cheaper 
Considerable  practice  is,  however,  needed  in  the 
use  of  these  instruments. 

Measuring. — For  purposes  of  measuring  mi- 
croscopical objects  various  forms  of  micrometers 
are  employed.  One  kind  fits  into  the  eye-piece; 
and  another  consists  of  a  ruled  glass  slip,  a 
drawing  of  the  lines  on  which  is  made  by  the 
aid  of  the  camera  lucida  with  each  objective — 
such  drawing  being  afterwards  used  as  a  measure 
to  be  applied  to  the  outlines  previously  made  by 
the  prism. 

BiNocoLAR  Microscope. — The  binocular  ar- 
rangementof  the  microscope, though  undoubtedly 
possessing  great  advantages  as  regards  pene- 
trating power,  is  not  of  such  value  for  ordinary 
clinical  piu-poses;  and,  necessitating  as  it  does 
the  very  best  construction,  is  only  applicable  to 
the  larger  and  more  expensive  instruments.  A 
very  convenient  accessory  when  well  made  is 
the  '  nose-piece,'  which  carries  the  two  objectives, 
and  tliereby  saves  much  trouble.  For  powers 
higher  than  the  i,  it  is  not  satisfactory  with  the 
smaller  microscopes. 

Apparatus  and  Reagents. — Bearing  in  mind 
that  it  is  for  the  clinical  use  of  the  instrument, 
rather  than  as  a  means  of  histological  research, 
that  the  microscope  is  here  considered,  the  ac- 
tual reagents  and  apparatus  required  are  very 
few.  The  following  are  requisites: — X  pair  of 
small  curved  scissors  ;  a  pair  of  fine  pointed  for- 
ceps ;  a  few  sharp  needles,  mounted  in  handles, 
those  with  cutting  edge  being  preferable  ;  slides 
and  cover-glasses,  which  latter  cannot  be  too 
thin ;  several  camel's-hair  brushes ;  one  or  two 
glass  rods ;  and  pipettes.  Except  for  the  exa- 
mination of  tumours  and  new  growths,  which 
mny  require  hardening  and  staining,  the  medical 
man  chiefly  wants  a  microscope  to  ascertain  the 
nature  of  various  secretions  and  discharges, 
which  are  mostly  of  a  fluid  nature,  and  do  not 
require  the  addition  of  any  medium  ;  but  should 
any  such  be  needed,  it  is  desirable  that  it 
should  be  inert,  and  as  nearly  as  possible  of  tha 
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density  i>f  ihe  blood-serum  with  which  the  tis- 
sues are  normally  moistened.  For  that  purpose  a. 
3  or  4  per  cent,  solution  of  chloride  of  sodium, 
or  a  3  per  cent,  solution  of  glycerine  in  distilled 
water,  to  which  a  few  crystals  of  carbolic  acid 
have  been  added  to  prevent  the  growth  of  fungi, 
is  most  convenient.  For  hardening  portions  of 
tissue  to  allow  of  cutting  sections,  solutions  of 
chromic  acid  (|  to  1  per  cent.) ;  of  bichromate 
of  potash  of  the  same  strength ;  of  chromic  acid 
and  spirit  per  cent,  to  90  per  cent.),  dis- 
tilled water  to  100  ;  and  Miiller's  fluid — a  solu- 
tion of  bichromate  of  potash  (2^),  sidphate  of 
soda  (1),  distilled  water  (to  100);  are  the  most 
effective,  and  are  easily  made.  It  is  necessary  to 
remember  that  a  very  considerable  quantity  of 
such  fluid  is  required,  and  that  it  requires  re- 
newing daily  for  the  first  three  days.  For  a 
piece  of  tissue  of  the  size  of  a  filbert,  at  least 
four  ounces  of  either  of  the  above  is  requisite. 
Under  favourable  circumstances  the  hardening 
is  complete  in  14  to  21  days.  By  means  of  the 
freezing  microtome  perfectly  fresh  tissue  may 
be  cut  and  examined. 

Among  the  very  many  methods  recommended 
for  hardening  and  staining  portions  of  tissue, 
the  following  is  given  as  an  extremely  ready 
and,  on  the  whole,  easy  plan.  Small  pieces  of 
the  substance,  of  about  the  size  of  a  large  pea, 
are  placed  in  spirit  for  at  least  twelve  hours  to 
get  rid  of  the  water ;  they  are  then  transferred 
to  a  solution  of  magenta  in  oil  of  cloves,  to 
stain.  The  time  required  for  staining  varies 
with  the  tissue,  the  size  of  the  piece,  and  the 
strength  of  the  solution;  but  usually  twenty- 
four  hours  is  sufficient.  The  pieces  are  then 
removed  to  a  bottle  containing  melted  cocoa- 
butter,  and  kept  there  for  twelve  hours.  The 
heat  of  the  chimney-piece  sidfices  to  keep  the 
butter  melted.  One  of  the  portions  is  now  put 
on  the  end  of  a  small  cork,  to  which  it  becomes 
attached  by  the  setting  of  the  cocoa-butter  in 
about  a  couple  of  hours,  and  may  then  be  cut 
with  a  razor,  wetted  with  spirit  in  the  ordinary 
way.  The  sections  are  floated  on  to  a  slide,  the 
superfluous  spirit  removed  by  blotting-paper  ;  and 
a  drop  of  oil  of  cloves  lot  fall  on  the  specimen  ; 
which  is  covered  with  acovering-glass,  and  finally 
gently  warmed  for  a  minute  over  a  spirit-lamp 
to  dissolve  out  the  butter.  Such  a  specimen  may 
be  preserved  by  the  addition  of  a  little  chloro- 
form-balsam to  the  edge  of  the  cover-glass. 

Clinical  Uses. — The  microscope  may  be  ap- 
plied to  the  investigation  of  the  various  dis- 
charges and  secretions  from  the  body,  with  the 
result  of  obtaining  information,  which  though 
often  of  but  imperfect  value,  may  on  other  occa- 
sions be  of  the  most  positive  and  precise  cha- 
racter, determining  a  diagnosis  which  without  it 
would  be  uncertain. 

(A)  Urine. -It  may  be  taken  as  a  fundamen- 
tal principle  that  perfectly  healthy,  fresh  urine 
should  have  no  visible  deposits.  A  small 
quantity  of  flocculent  mucus,  entangling  a  few 
epithelial  cells,  is,  however,  of  such  frequent 
occurrence  and  of  such  trifling  imporUnce  as 
practically  to  come  within  the  limits  of  health. 
More  than  that  is  abnormal,  and  such  deposits 
demand  investigation.  It  may  be  thai  they  arc 
only  tho  result  of  changes  in  the  urine  after  it  is 
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passed,  or,  on  the  contrary,  they  may  have  been 
voided  as  such.  Occasionally  absolutely  clear- 
looking  urine  may  contain  tube-casts,  which  the 
microscope  only  can  detect. 

It  is  important,  therefore,  to  know  the  age  of 
any  sample  of  m-iue  that  is  examined,  and  when 
possible,  a  portion  of  the  whole  twenty-four 
hours'  quantity  should  be  taken.  AVhere  this 
cannot  be  done,  what  is  passed  in  the  morning 
on  rising  should  be  chosen,  since  it  is  in  such  a 
specimen  that  certain  matters  are  most  likely  to 
be  present.  Frequently  an  examination  for  seve- 
ral successive  days  may  be  necessary,  for  there 
are  some  conditions  of  kidney-disease  in  which 
but  very  few  casts  are  passed,  and  would  most 
probably  escape  one  examination  of  a  haphazard 
specimen.  The  urine  should  be  collected  in  coni- 
cal glasses,  holding  about  four  ounces,  which  must 
be  scrupulously  clean,  and,  if  in  frequent  use, 
are  best  kept  in  a  closed  vessel  of  water,  since 
thereby  dust  is  prevented  from  accumulating  at 
the  bottom ;  and  it  is  well  to  pour  a  little  strong 
nitric  acid  into  such  glasses  occasionally,  to 
effectually  remove  all  dust  and  deposits,  sub- 
sequently, of  course,  thoroughly  washing  them 
in  cold  water.  The  urine  should  be  allowed  to 
stand  six  or  eight  hours  at  least,  and  be  covered 
by  a  plate  of  glass  or  a  paper  cap,  to  prevent  the 
entrance  of  dust.  "With  a  clean  glass  pipette  a  few 
drops  of  the  lowest  portion  of  the  fluid  may  be 
removed.  A  collecting-glass  has  been  recently 
invented  whereby  the  lower  strata  of  urine  may 
be  drawn  off  from  the  bottom  by  a  tap  ;  but  a 
pipette  answers  all  ordinary  purposes.  It  is  con- 
venient to  have  the  glass  slide  to  which  the 
drops  are  transferred  provided  with  a  cell,  made 
by  a  very  thin  circle  of  gold  size,  since  not  infre- 
quently large  casts  are  crushed  by  the  pressm-e 
of  the  cover-glass.  The  cell  also  answers  the 
purpose  of  confining  the  fluid,  any  excess  of 
which  can  be  removed  with  blotting  paper.  Such 
an  arrangement  is  not  suitable  when  it  is  re- 
quired to  add  any  reagents  to  the  specimen. 

A  preliminary  examination  with  the  lower 
power  is  occasionally  desirable,  but  it  is  with 
the  higher  power  that  a  knowledge  of  the  nature 
of  any  deposit  that  may  be  present  is  obtained. 
The  following  objects  may  occur,  the  clinical 
significance  of  which  is  treated  of  elsewhere  : — 

1.  Adventitious  matter,  diist,  ^c. —  Even  with 
the  greatest  care  in  collecting  and  preparation, 
foreign  bodies  are  extremely  apt  to  be  met 
with,  the  commonest  of  which  are  hairs,  wool, 
cotton  and  flax  fibres,  minute  particles  of  wood, 
starch-granules,  sand,  and  oil-globules.  Besides 
these,  a  number  of  extraneous  substances  may 
occur,  such  as  sputum  and  faacos,  the  source  of 
which  is  obvious,  whilst  occasionally  substances 
are  purposely  added  to  deceive  the  observer.  It 
is  absolutely  essential  that  an  acquaintance  with 
the  microscopic  appeiu-auce  of  all  such  objects 
be  possessed  by  the  medical  man. 

2.  Mucus. — This  material  presents  itself  as 
finely  granular  streaks  and  smears  of  every 
variety  of  size  and  shape,  often  inistakoii  for 
casts,  and  occasionally  simulated  by  scratches  on 
the  elide  or  cover-glass. 

3.  Epithelial  cells. — These  may  bo  derived 
from  all  parts  of  the  urinary  tract ;  and  they 
include  glandular  spheroidal  or  polyhedral  cells, 
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from  the  kidney,  eepeciiilly  the  convoluted  tu- 
bules ;  columnar  cells  from  the  ureter  and  the 
greater  portion  of  the  urethra;  and  flattened 
tesselated  scales  from  the  peh-is  of  the  kidneys, 
and  the  orifice  of  the  ui-ethra.  Very  large  cells 
of  the  same  variety  come  from  the  vagina.  The 
vesical  epithelium  is  very  variable  in  appear- 
ance, but  is  generally  either  flattened  or  pyri- 
forra,  of  large  size,  and  not  always  to  be  distin- 
guished from  the  scales  from  other  parts.  _ 

4.  Spermatozoa.  —  Spermatozoa  occasionally 
occur  in  the  urine,  without  being  of  serious 
importance.  Their  characteristic  appearance  is 
not  easily  recognised  under  a  magnifying  power 
of  loss  than  300  diameters. 

5.  £ioo(i.-- Blood-corpuscles  in  the  urine  differ 
considerably  from  their  normal  biconcave  disc 
shape,  and  usual  ly  shrink  into  irregularly-shaped 
particles,  but  they  may  swell  up  and  become 
globular  in  appearance,  these  changes  being  due 
to  alterations  in  the  density  of  the  fluid.  Under 
such  circumstances  the  corpuscles  are  not  very 
easy  of  detection,  and  if  but  very  few  in  nuniber, 
may  not  always  be  recognised  with  certointy, 
especially  as  there  are  many  other  objects,  such 
as  spores  of  fungi,  which  closely  resemble  them. 
If  the  blood  be  present  in  moderate  quantity,  it 
gives  a  characteristic  colour  to  the  urine,  which 
suggests  the  presence  of  corpuscles.  The  discs 
more  rapidly  disappear  in  alkaline  than  acid 
urine,  remaining  in  the  latter  for  a  considerable 
time. 

6.  Leucocytes. — Bodies  identical  with  white 
blood-corpuscles  are  sometimes  seen  entangled 
in  the  shreds  of  mucus  (mucous  corpuscles),  or 
may  be  derived  from  the  epithelial  surface ; 
and,  if  present  in  large  amount,  constitute  pus- 
corpuscles,  originating  from  pyelitis,  cystitis, 
urethritis,  leucorrhoea,  rupture  of  an  abscess  into 
the  urinary  tract,  and  other  conditions. 

7.  Portions  of  new  growths. — Cells,  fibres,  and 
other  elements,  from  cancerous  and  other  neo- 
plasms of  the  urinary  organs  or  adjacent  struc- 
tures, such  as  the  uterus  and  the  rectum,  may 
be  detected  in  the  urine ;  but  it  is  very  seldom 
that  the  diagnosis  of  the  existence  of  these  new 
growths  rests  upon  their  recognition  under  such 
circumstances. 

8.  Rmial  tube-casts. — The  appearances,  nature, 
and  origin  of  these  bodies  have  been  fully  treated 
of  in  the  article  Casts. 

9.  Living  organisms. — The  urine  after  standing, 
at  the  onset  of  the  alkaline  fermentation,  con- 
tains bacteria  and  vibriones,  with  their  charac- 
teristic vibrating  movements ;  sometimes,  also, 
various  forms  of  torula  and  even  Sarcinse,  the 
former  often  in  association  with  diabetes  in  acid 
urine  {Torula  ccrcvisus ;  Pcnicillium  glaucum). 
Certain  entozoa  are  found  in  the  urine,  the  most 
important  of  which  is  the  BiUiarzia  hcemotobia,  a 
trematode  worm,  which  causes  a  peculiar  form  of 
endemic  hsematuria.  The  ova  are  about  y^th 
inch  in  length,  of  oval  form,  and  terminating  in 
a  spine:  empty  egg-shells  and  flask-sliaped  cili- 
nted  embryos  are  present  in  large  quantities  in 
the  urine  of  patients  sufTering  from  this  affec- 
tion, together  with  blood  and  pus.  Booklets  and 
fragments  of  cchiiwcocci  from  rupture  of  hydatid 
cysts  into  the  urinary  passages  may  sometimes 
be  detected  in  the  urine. 
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10.  Fat.— In  the  condition  known  aBcliyluria, 
large  quantities  of  fat  in  a  state  of  fine  mole- 
cules and  minute  globules,  with  a  few  leucocytes 
and  red  blood-corpuscles,  are  seen  by  the  aid  of 
the  microscope. 

11.  Salts— (a)  Amorplims. — During  the  so- 
called  '  acid  fermentation,'  which  takes  place 
within  a  few  hours  after  the  passage  of  normal 
urine,  urates  of  soda,  potash,  and  ammonia,  and 
occasionally  of  lime  and  magnesia,  &te  thrown 
down  as  a  granular  amorphous  depositof  a  brick- 
dust  appearance ;  and  later,  during  the  '  alkaline 
fermentation,'  fliospluite  of  lime  is  precipitated 
in  a  similar  condition,  but  of  a  white  colour. 
Microscopic  examination  is  xiseless  to  distinguish 
such  substances,  which  require  treatment  with 
heat  or  reagents  for  their  detection. 

(;3)  Crystalline.— Uric  add,  which  in  excess 
forms  the  cayenne-pepper-like  grains,  or  gravel, 
is  multiform  in  its  microscopic  appearances, 
presenting  as  it  does  typically  six-sided  plates, 
and  four-sided  rhombs,  but  often  ovoid,  barrel- 
or  comb-shaped.  Owing,  to  the  afi&nity  of  the 
urinary  pigments  for  uric  acid  and  its  salts, 
such  crystals  are  usually  slightly  tinted — straw 
colour  to  pale  brown;  and  they  are  very  fre- 
quently aggregated  into  masses,  and  of  the 
greatest  diversity  in  size. 

Oxalate  of  lime,  found  in  both  acid  and  alka- 
line urine,  especially  after  the  ingestion  of 
rhubarb,  tomatoes,  and  certain  other  articles 
of  food,  occurs  as  octahedra,  or  more  rarely  as 
very  perfect  dumb-bells,  the  former  being  com- 
posed of  two  four-sided  pyramids  placed  base 
to  base,  appearing  when  seen  in  the  short  dia- 
meter as  a  square  marked  by  two  bright  crosS' 
lines. 

Triple  or  ammonio-magnesian  phosphates  are 
deposited  in  alkaline  urine  as  triangular  prisms 
with  bevelled  ends,  and  differing  in  length ;  when 
very  short  simulating  the  oxalate  of  lime  octa- 
hedra. Stellate  crystals  of  the  same  substance 
have  been  seen. 

Phosphate  of  li?m,  though  usually  amorphous, 
occurs  sometimes  as  crystals  arranged  in  very 
characteristic  rosettes. 

Carbonate  of  lime,  of  very  rare  occurrence, 
appears  as  small  spheres. 

Lcucin  occurs  as  yellowish,  highly  refracting 
spheres,  almost  like  oil-globules,  and  as  needle- 
like scales.  Tyrosin  assumes  the  form  of  tufts 
of  very  fine  needles.  Cystin  appejirs  as  regular 
hexagonal  tablets  of  various  size,  frequently  laid 
one  on  the  other.  Hcmnatin,  derived  from  the 
blood-pigment,  has  been  found  in  minute  acicu- 
lar  crystals  in  the  urine  of  cases  of  haemati- 
nuria. 

For  the  simple  detection  of  most  of  the  above- 
mentioned  objects  no  reagents  are  necessary,  the 
urine  itself  being  sufficient ;  but  the  more  trans- 
parent bodies,  such  as  casts  and  epithelial  cells, 
are  often  renderrd  easier  of  detection  by  slightly 
tinting  the  fieUI  with  a  drop  of  magenta  solution 
or  tincture  of  iodine.  The  crystalline  deposits 
may  be  preserved  by  mounting  in  Canada  bal- 
sam, subsequent  to  washing  in  spirit  and  tur- 
pentine ;  l)ut  attempts  to  keep  for  any  time 
casts,  or  cpitliflium,  are  usually  very  unsatisfac- 
tory, though  occasionally  successful  in  very  weak 
glycerine  solution. 


MICEOSCOPE  IN  MEDICINE, 


(B)  Feeces.— It  is  not  often  that  the  matters 
passed  by  the  bowel  are  submitted  to  micro- 
scopic examination — not  so  often  perhaps  as  they 
should  be.  The  greater  part  of  the  motions  ap- 
pears to  consist  microscopically  of  amorphous 
granular  flakes  of  no  special  character ;  these  are 
for  the  most  part  the  degenerated  dead  epithelial 
cells  shed  from  the  mucous  membrane. 

Amongst  the  distinctly  recognisable  normal 
objects  are  starch-granules,  oil-globnles,  shreds 
and  fibres  of  vegetable  tissue,  and  also  of  yellow- 
elastic  tissue,  and  not  infrequently  leucin,  tyrosin, 
and  cholesterine  crystals.  Various  fungi,  blood- 
and  pus-corpuscles,  crystals  of  triple  phosphates, 
and  ova  of  entozoa,  are  among  the  most  impor- 
tant abnormal  objects  that  may  be  met  with. 

To  investigate  these  it  is  merely  sufficient  to 
datten  out,  by  means  of  slight  pressure  on  the 
cover-glass,  a  small  portion  of  the  motion,  in  a 
drop  of  dilute  glycerine.  Both  powers  should 
be  employed,  since  many  of  the  fragments  are 
easily  recognised  when  magnified  sixty  or  eighty 
diameters. 

(C)  Vomit. — This  should  be  examined  as  soon 
as  possible  after  expidsion,  and  the  liability  to  the 
presence  of  all  kinds  of  extraneous  matter  should 
be  borne  in  mind.  Small  portions  may  be  spread 
out  in  dilute  glycerine ;  or  it  may  be  necessary 
to  shake  up  the  matter  with  distilled  water,  and 
take  up  a  few  drops  of  the  mixture  with  a  pipette. 

It  is  impossible  to  give  any  accurate  descrip- 
tion of  theappearancesof  tlie  various  kinds  of  par- 
tially digested  food;  but  besides  the  characteristic 
starch-granules  and  the  gastric  epithelial  cells, 
there  are  certain  bodies  which  it  is  often  of  im- 
portance to  be  able  to  recognise,  such  as  torulse 
and  sarcinae,  blood-corpuscles,  and  cancer-cells. 

(D)  Sputmn. — In  the  examination  of  the  ex- 
pectoration the  microscope  is  often  of  great 
value,  as  thereby  the  exact  nature  of  the  con- 
dition of  the  lungs  may  be  declared.  Small 
shreds  of  the  sputum  shoidd  be  separated  and 
spread  out  on  the  slide,  and  covered  at  once  ; 
sometimes  a  drop  of  dilute  glycerine  is  required. 
It  is  obvious  that  the  expectoration  is  liable 
to  contain  all  kinds  of  objects  that  have  not 
come  from  the  lungs — fragments  of  food,  epi- 
thelial scales  from  the  tongue  and  mouth,  hairs, 
&c.— but,  excluding  aU  such  bodies,  the  sputum 
consists  of  a  menstruum  of  viscid  mucus,  which 
is  hardly  recognisable  under  the  microscope, 
except  as  a  very  finely  granular  film,  entangled 
in  which  are  innumerable  air-bubbles  of  all 
sizes,  with  a  few  leucocytes  (mucous  corpuscles), 
and  occasionally  a  few  ciliated  epithelium-cells 
from  the  air-passages.  If  a  drop  of  acetic 
Bcid  be  floated  in  beneath  the  cover-glass,  the 
mucus  assumes  a  finely  striated  appearance, 
and  the  nuclei  of  the  cells  are  rendered  very 
distinct.  With  all  degrees  of  catarrh  and  in- 
flammation of  the  mucous  tract  the  number  of 
leucocytes  becomes  more  and  more  abundant, 
with  occasional  red  blood-corpuscles  and  oil- 
globules,  the  latter  often  aggregated  into  sphe- 
roidal masses.  Black  particles,  due  to  inhaled 
soot,  or  coal  or  metallic  dust,  or  else  derived 
from  the  pigment  of  the  lung- tissue,  are  present 
in  varying  amounts.  When  the  lung  is  actually 
breaking  down,  fragments  of  pulmonic  tissue 
•may  be  readily  recognised  under  the  microscope 
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by  the  characteristic  elastic  fibres,  which  are 
rendered  especially  distinct  by  the  addition  of 
acetic  acid,  or  by  previously  boiling  the  sputum 
with  solution  of  caustic  soda  (20  grains  to  the 
ounce),  which  clears  up  other  matter,  leaving 
the  elastic  tissue  untouched.  Vegetable  fibres 
derived  from  the  food,  and  which  also  resist  the 
action  of  the  alkali,  must  not  be  mistaken  for 
the  lung-tissue. 

Among  other  objects  which  an  examination  of 
the  sputum  may  reveal  are  crystals  of  choles- 
terine from  caseous  matter,  blood-crystals,  por- 
tions of  new  growths,  as  cancer-cells,  bacLUi, 
and  booklets  of  echinococcus. 

(E)  Blood. — By  an  examination  of  a  drop  of 
blood  under  the  high  power,  the  relative  and 
actual  numbers  of  the  red  and  white  corpuscles, 
their  character,  and  the  presence  of  abnormal 
objects,  may  be  ascertained.  The  method  of 
estimating  the  number  of  corpuscles  is  fully 
detailed  under  the  heading  HjEMACytombtbr. 
The  recognition  of  leucocythsemia  to  a  great 
extent  depends  upon  the  microscope,  by  which 
the  excess  of  white  corpuscles  is  at  once  mani- 
fested. 

The  red  corpuscles  are  apt  to  undergo  altera- 
tion in  shape,  such  as  shrinking,  or  crenation, 
but  it  is  not  always  easy  to  determine  how  far 
such  may  be  the  result  of  the  preparation  of 
the  specimen. 

Living  organisms  are  occasionally  found  in 
the  blood — bacillus,  spirilla,  &ce,. — associated  with 
certain  septic  states,  such  as  malignant  pustule 
and  relapsing  fever.  For  their  detection  a  higher 
power  is  needed,  and  no  satisfactory  investi- 
gation of  such  bodies  can  be  made  without  a 
power  of  700  diameters.  A  small  nematoid 
worm,  the  Filaria  sanguinis-hominis,  about  i^- 
inch  long  and  g^-inch  broad,  has  also  been 
found  in  the  blood.    See  Filaeia  Sanguini3- 

HOMINIS. 

To  examine  the  blood  it  is  sufficient  to  prick 
the  finger,  apply  with  the  small  forceps  a  clean, 
dry  cover-glass  to  the  wound,  and  gently  place  it 
on  the  slide,  interposing  a  hair  at  the  edge  to 
prevent  the  corpuscles  from  being  crushed.  It  is 
necessary  to  have  enough  blood  to  form  a  com- 
plete film,  as  otherwise  it  dries  very  quickly  and 
alters  in  appearance,  whilst  if  there  be  sufficient, 
the  edge  alone  will  dry,  and  prevent  the  central 
part  from  evaporating. 

(F)  Milk.— A  drop  of  milk  placed  on  a  slide 
and  covered  with  a  thin  glass,  discloses  on  exar 
mination  fatty  granules  and  globules  of  all  sizes, 
with  sharply-defined  outlines,  and  kept  separate 
from  one  another  by  being  surrounded  by  invisi- 
ble films  of  transparent  casein.  In  the  milk 
secreted  immediately  after  delivery  will  be  seen 
colostrum  corpuscles. 

(G)  Morbid  Discharges. — The  microscope 
is  frequently  of  value  in  examining  discharges 
from  surfaces— for  instance,  in  loucorrhoea;  or 
from  abscesses  which  may  have  burst.  In  the 
latter  cases,  besides  the  pus-cells,  fragments  of 
tissue  may  be  seen,  indicating  the  situation  of 
the  abscess  ;  or  the  existence  of  a  new  growth 
may  be  manifested  by  the  escape  of  small  por- 
tions in  the  discharge. 

(H)  Contents  of  Cysts.— These  are  for  the 
most  part  fluid  or  gelatinous,  and  leave  roiy 
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little  for  microscopic  examiniition.  Exception 
must  be  made  to  the  ochinococcus  booklets  of 
hydatid  cysts,  the  fatty  matter  of  seljiiceous 
cysts,  and  cliolesterine  crystals,  so  commonly  met 
with  in  ovarian,  and  indeed  in  all  forms  of  cysts. 

(I)  New  Growths. — The  microscopical  cha- 
racters of  tumours  are  fully  described  under  the 
heads  of  Canckr  and  Tujtouus. 

(K)  Adulterations  of  Pood,  Drugs,  &c. — 
By  means  of  the  microsccipe  many  impuriiies 
and  adulterations  miiy  be  discovered,  which 
■would  otherwise  remain  unrecognised.  The  fol- 
lowing substances  which  are  extensively  used — 
namely,  starch  of  various  kinds,  improperly 
added  to  cocoa  and  mustard ;  leaves  of  willow 
or  plum,  substituted  for  tea ;  chicory,  a  root  of 
a  species  of  dandelion,  mixed  with  coffee;  sand 
with  sugar ;  red  lead  with  cayenne  pepper ;  and 
many  pigments — indigo,  Venetian  red,  umber, 
turmeric ;  as  well  as  different  salts,  sulphate 
and  carbonate  of  lime — are  at  once  detected 
inder  the  microscope,  and  many  of  them  in  this 
Tray  only. 

(L)  Medico-Legal  Inquiries.  —  Stains  of 
blood,  semen,  &c.,  on  clothing.  The  spots  should 
be  moistened  with  a  few  drops  of  distilled  water, 
or,  better  still,  a  ^  per  cent,  solution  of  chloride 
of  sodium,  and  scraped  with  a  sharp  knife  ;  and 
the  fluid  then  transferred  to  a  glass  slide,  and 
examined  in  the  usual  manner.  The  micro- 
scopical characters  of  spermatozoa  and  blood 
have  been  already  referred  to. 

(Consult  The  Microscope,  by  Dr.  Carpenter ; 
How  to  work  with  the  Microscope,  and  The  Micro- 
scope in  Clinical  Medicine,  by  Dr.  Beale ;  Prac- 
tical Histology,  by  Professor  Rutherford  ;  and  A 
Course  of  Practical  Histology,  by  Professor 
Schafer.) 

DESCRIPTION  OF  FIGURES. 

Fig.  28.- Red  blood-corpuscles -liurann  :  x  350. 

a.  Normal,  singly  and  in  rouleau-x.  J.  Slirank  from 
treatment  with  concentrated  fluid,  c.  Distended 
and  globular  from  absorption  of  water.  It  is  in  this 
condition  that  the  red  corpuscles  are  most  apt  to 
appear  when  mixed  with  various  fluids  of  the  body. 

Fig.  29.—  Scaly  epithelial  cells  from  mouth,  vagina,  &c. 
X  200. 

Fig.  30. — Leucocytes.  Pus,  mucous  or  white  blood-oor- 
pnacles.    x  350. 

a.  Normal,   b.  After  treatment  with  acetic  acid ; 

nuclei  very  apparent,     c.  Distended  and  rendered 

transparent  by  water. 
Fig.  31.— Ciliated  epithelial  cells  from  air-passages,  x  200. 
Fig.  32.— Cotton  flbres,   showing  characteristic  twist. 

X  100. 

Fig.  33  Milk  showing  colostrum  oori)USoles  and  oil-glo- 
bules, the  latter  very  variable  in  size,  and  with  a 
sharply  defined  outline,    x  200. 

Fig.  34.— Particles  of  vomited  matter,    x  250. 

a.  Starch  granules,  showing  characteristic  concentric 
lines,  b.  Fragments  of  i)artially  digested  muscular 
fibre. 

Fig.  35.— Epithelium  from  urinary  tracts,    x  200. 

n.  From  renal  tubules ;  glandular,   b.  From  ureter 

and  urethra  ;  columnar,  c.  Vesical. 
Fig.  .30.— Spennatozoa  ;  human,  x  350. 
Pig.  37.— Fragments  of  hair,    x  100. 

u.  Cortex,   b.  Epidermis,   c.  Medulla. 
Fig.  38.— Sarolna  ventriculi.    x  250. 
Fig.  30.— Hooklets  of  Eohinooooous.    x  260. 
Fig.  40.— From  phthisical  sputum,  showing  clastic  flbres 

of  lung-tissuo  and  leucocytes,    x  350. 
Pig.  41. -Hiemln  crystals  from  old  blood-clot,    x  250. 
Fig.  42.- Cubes  of  chloride  of  sodium,    x  200. 
Fig.  43.— Leuoin,    x  120. 
Fig.  44.-  Tyrosin.    x  120. 
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Fig.  45.— Uric  acid,  various  forms,    x  120. 
Fig.  46 — Cholesterin  plates,    x  120. 
Fig.  47.-Cy8tin.    X  120. 

Fig.  48 — Oxalate  of  lime ;  dumb-bells  and  octaLedra. 
X  120. 

Fig.  49. — Triple  or  ammoniaco-magacsian  phosphatft. 
X  120. 

Fig.  60.— Tonila  cerevisiae ;  yeast  fungus,    x  350. 

Fig.  61. — Sjnitum  of  early  pneumonia,  allowing  red  blood- 

corjiusoles  and  leucocytes,    x  200. 
Fig.  62.— Slueds  of  elastic  tissue  iu  sputum  of  phthisis. 

X  300. 

Fig.  63.— OWium  allnoaus  ;  thrush,    x  300. 
Fig.  64.— Peaicilliura  glaucum.    x  300. 

W.  H.  Allchin. 

MICHOSPOHON  (/uiKpAs,  small,  and  airdpos, 
a  spore). — The  fungus-plant  of  phytosis  or  tinea 
versicolor  ;  also  named  epidermoph^'ton.  See 
Epiphytic  Skik-diskases;  and  Sjun,  Diseases  of. 

MICTUEITION,    Disorders   of.— Under 

this  term  vnW.  be  considered  those  conditions 
which  interfere  -nith  the  normal  performance  of 
micturition,  regarded  as  a  physical  act.  Thus 
suppression  of  urine  is  not  included  in  this  cate- 
gory, for  in  the  state  so  described,  the  urine  is 
not  secreted  by  the  kidney,  and  the  absence  of 
the  secretion  is  not  due  to  any  physical  cause  in 
the  bladder  or  urethra.  The  following  will  be 
treated  of  as  disorders  of  micturition  : — 

1.  Irritability  of  tJie  bladder  in  the  adult. 

2.  Diminished  size  of  stream. 

3.  Retention  of  urine,  partial  and  complete. 

4.  Urine  passing  by  an  abnoritial  channel. 

5.  Incontinence  and  overflow  of  urine  in  the 
adult. 

6.  Incontinence  of  urine  hi  the  child. 

1.  Irritability  of  the  bladder. — This  term  is 
never  to  be  employed  as  defining  any  rnorbid 
condition  of  the  bladder,  since  it  is  too  vague  to 
denote  anything  else  than  a  symptom,  of  which 
the  practitioner  has  to  discover  the  cause.    It  is 
commonly  used  in  widely  differing  senses,  and  con 
veys  therefore  no  definite  meaning  to  the  hearer. 
As  denoting  a  symptom,  it  may  be  held  to  imply 
the  simple  fact  of  unduly  frequent  micturition,  and 
should  never  be  used,  either  in  writing  or  other- 
wise, in  any  other  sense.  Whenever,  therefore,  this 
phenomenon  is  present,  instead  of  regarding  it 
as  due  to  '  irritabilitj'  of  the  bladder'  as  so  fre- 
quently happens,  the  problem  to  be  solved  is 
what  is  the  cause  of  that  irritability  ?    In  all 
maladies  of  the  bladder,  and  in  most  that  affect 
the  kidney  also,  unnaturally  frequent  micturition 
is  present.    It  may  varj'  in  degree,  and  exist 
alone  as  a  single  symptom;  or  it  may,  as  is  much 
more  usually  the  case,  be  accompanied  by  other 
symptoms,  which  aid  the  diagnosis.    Thus  it  is 
present  in  all  the  inflammatory  conditions  of  the 
bladder,  and  whenever  foreign  bodies  or  tumours 
exist  there.    Also  when  the  bladder  is  lull,  and 
either  habitually  does  not  empty  itself,  or  when 
absolute  retention  is  present,  in  either  case  the 
wants  to  pass  water  are  frequent  and  pressing. 
It  is  often  present  in  stricture  of  the  urethra, 
and  in  inflammations  of  that  passage  ;  also  in 
chronic  pyelitis,  simple  or  calculous,  in  chronic 
nephritis,  in  Bright's  disease,  and  in  diabetes, 
as  a  result  of  the  increased  quantity  of  urine. 
It  is  present  likewi.se  during  hysterical  states, 
and  under  emotional  excitements  in  many  per- 
sons of  either  sex  ;  and  whenever  the  watery  ele- 
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ments  of  uhe  urine  are  rapidly  and  abundantly 
secreted. 

2.  Diminished  size  of  slrcam— -This  may  occur 
either  with  omrithout  organic  obstruction  in  the 
passage.  It  is  always  present,  of  course,  in  con- 
genitiil  narrowing  of  the  prepuce  or  of  the  exter- 
nal meatus ;  in  organic  stricture  of  the  urethra  ; 
and  mostly  in  enlarged  prostate.  It  may  be 
occasioned  by  inflammation  of  the  urethra  and 
prostate;  and  by  impaired  power  in  the  bladder 
to  expel  its  contents,  from  partial  paralysis, 
atony,  or  other  cause.  Oecasiooally  the  channel 
is  narrowed  by  irregular  actions  of  the  sur- 
rounding muscles,  and  thus  'spasmodic  stricture' 
(not  a  good  term)  is  spoken  of  as  producing  a 
diminution  of  the  stream. 

3.  Retention  of  urine. — Eetention  of  urine, 
partial  or  complete,  is  not  to  be  confounded 
with  'suppression,'  the  latter  being  of  course 
defective  action  of  the  secreting  organ,  so  that 
no  urine  is  produced,  and  the  bladder  remains 
empty.  Eetention  is  the  product  in  almost  all 
cases  of  mechanical  obstruction,  such  as  enlarged 
prost.ate  from  hypertrophy,  tumour,  or  inflam- 
mation, or  stricture  of  the  urethra.  Impacted 
calculus  is  sometimes  the  cause  ;  sometimes  also, 
but  most  rarely,  the  spasmodic  action  referred 
to  above. 

Treatment. — As  the  cause  is  a  purely  me- 
chanical one  in  the  great  majority  of  instances, 
the  remedy  which  should  be  applied  is  also  a 
mechanical  one,  namely,  a  catheter  of  appro- 
priate size  and  kind.  The  instrument,  however, 
is  not  always  at  hand,  and  medicinal  agents 
are  valuable  until  it  can  be  obtained.  At  the 
head  of  these  no  doubt  is  opium,  which  allays 
involuntary  straining,  and  sometimes  thus  en- 
ables the  patient  to  relieve  himself  by  the 
natural  method,  at  all  events  to  some  extent.  It 
should  be  given  in  fidl  doses,  for  the  purpose 
either  of  relieving  the  patient's  suffering  and 
anxiety,  or  of  acting  favourably  on  the  func- 
tion ;  and  the  error  in  practice  which  has  been 
most  common  is  to  give  doses  of  10  to  15 
minims  of  laudanum  orliquor  opii,  when  30  to  40 
or  more  were  necessary,  and  would  have  been 
highly  useful.  Of  coiu'se  the  form  of  opiate  may 
be  varied,  according  to  the  habits  of  the  patient 
or  the  views  of  the  attendant.  Simple  opium  is 
merely  mentioned  here  as  the  type.  Local  bath- 
ing, as  hot  as  it  can  be  borne,  is  also  a  valuable 
adjunct.  Diuretics,  often  given,  are  for  the  most 
part  injurious ;  that  is  to  say,  when  the  cause  is 
a  mechanical  one ;  the  same  must  bo  said,  in 
such  circumstances,  of  the  tinctiu-e  of  the  per- 
chloriile  of  iron,  once  in  some  repute  in  retention 
of  urine.  Asa  general  principle  also,  it  is  not  to 
be  forgotten  that  purgation  commonly  promotes 
the  expulsive  action  of  the  bladder,  often  ma- 
terially so,  and  tends  to  aflTord  relief. 

4.  Urine  passing  by  ahnormul  paamrjes. — The 
urine  may  escape  by  abnormal  channels,  such 
OS  fistulae.  This  condition  is  necessarily  named 
as  one  of  the  '  disorders  of  micturition,'  but  its 
nature  and  treatment  bring  it  solely  under  the 
hands  of  the  surgeon. 

6.  Incontinence  and  overflow  of  urine  in  the 
adult. — The  conditions  so  denoted  are  among 
those  disorders  of  micturition  which  it  is  most 
important  to  understand.    Nothing  is  commoner 
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than  to  find  a  man,  probably  in  advanced  years, 
passing  urine  -snth  increased  frequency,  even 
sometimes  passing  it  without  his  will  or  know- 
ledge, dming  sleep ;  and  it  is  unfortunately  not 
uncommon  also,  that  he  is  told  that  this  is  a  com 
mon  weakness  among  elderly  men,  inseparable, 
from  the  fact  of  age,  and  either  not  amenable  to 
treatment,  or  not  worthy  of  serious  notice.  Manj 
a  life  has  been  endangered  most  certainly,  and 
some  even  lost  by  such  counsel.  This  condition  ia 
often  loosely  spoken  of  as  '  incontinence '  of  urine ; 
of  which,  however,  it  is  not  only  not  an  example, 
but  on  the  contrary  indicates  a  condition  of  a 
precisely  opposite  character.  The  confounding  of 
these  opposite  states  is  a  matter  of  extreme  im- 
portance. What  does  produce  frequent  micturi- 
tion and  so-called  incontinence,  is  a  bladder  un- 
able to  empty  itself,  consequently  always  partially 
if  not  completely  filled,  from  which  the  surplus 
must  be  either  frequently  discharged,  or  runs  oif 
'  incontinently.'  The  important  point,  then,  is 
never  to  lose  sight  of  the  fact  that  frequent 
micturition,  and  above  all  urine  involuntarily 
passed  by  elderly  men,  in  nineteen  cases  out  01 
twenty  indicates  retention  (requiring  the  cathe- 
ter), and  not  incontinence. 

'True  incontinence,  which  means  inability  to 
retain,  on  the  part  of  the  bladder,  is  a  very  rare 
occurrence,  and  is  present  almost  invariably  only 
in  cases  of  disease  in  the  nervous  centres  pro- 
ducing paralysis  in  other  parts  of  the  body,  as 
well  as  the  bladder.  When  the  bladder-symptoms 
alone  are  present,  and  no  signs  of  paralysis  else- 
where exist,  it  maybe  held  as  almost  absolutely 
certain  that  the  bladder  itself  is  not  paralysed. 
It  may  be  over-distended  with  fluid  from  en- 
larged prostate  ;  or  its  coats  may  be  thinned  and 
atonied,  and  so  unable  to  contract  on  their  con- 
tents ;  but  there  is  no  true  paralysis  of  the 
bladder  (commonly  as  that  term  is  often  em- 
ployed) without  central  lesions  of  the  kind  above 
referred  to,  and  affecting  other  functions  also 
besides  that  of  micturition. 

Treatment. — In  these  partial  retentions  of 
urine,  producing  its  overflow  and  involuntary 
discharge,  the  remedy  is  the  catheter,  and  the 
case  is  mainly  surgical.  There  are  some  in- 
stances in  which  restoration  of  the  power  of  the 
bladder  may  be  attempted  by  medicinal  agents, 
such  as  strychnia,  iron,  and  electricity,  but  their 
eifect  is  little  or  none,  apart  from  the  habitual 
emptying  of  the  organ  by  artificial  means.  In 
some  cases  perhaps  they  may  be  advantageously 
associated  with  the  surgical  treatment. 

6.  Juvenile  incontinence. — A  brief  sketch  of 
this  common  and  well-known  aflTection  is  all 
that  our  limits  will  admit.  Nevertheless  it  is 
one  relative  to  which  much  might  be  written, 
without  exhausting  a  subject  the  pathology  of 
which  has  wide  and  manifold  relations. 

In  the  earliest  periods  of  childhood  an  undue 
frequency  of  passing  water  is  often  to  be  observed 
among  individuals  of  both  sexes,  more  com- 
monly in  boys  than  in  girls.  As  age  advances  the 
infirmity  usually  lessens,  and  then  disappears; 
whilst  in  exceptional  instances  it  continues,  with- 
out change,  to  puberty,  and  even  for  some  years 
after  that  period  has  arrived.  But  the  pecu- 
liarity of  the  case  is  that  the  urine  is  passed 
I  unconsciously  during  sleep,  and  this  forms  the 
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most  serious  symptom.    In  spite  of  ail  precau- 
tions a  quantity  of  urine  is  discliargod  every 
night  during  deep  sleep,  an  occurrence  of  wliicli 
the  child  is  quite  unaware,  and  which  as  he 
advances  in  ago  ho  is  wholly  unable  to  control, 
however  strong  may  bo  his  disposition  to  do  so. 
On  the  bladder  becoming  distended  reflex  action 
of  the  vesical  muscular  coats  takes  place,  and  the 
contents  are  discharged.  The  flow  of  urine  is  de- 
termined, as  it  would  appear,  not  by  inability  on 
the  part  of  the  bladder  to  retain  a  small  quantity 
of  urine,  but  by  its  undue  excitability  or  readi- 
ness to  contract,  so  that  the  act  of  micturition 
can  be  exerted  wliile  the  will  is  in  abeyance 
through  sleep.    There  appears  to  be  something 
analogous  between  this  condition  and  that  which 
determines  in  after-life  seminal  emissions  under 
similar  circumstances.    In  a  few  instances,  cer- 
tain aberrations   from    a  good    standard  of 
health  seem  to  favour  the  production  of  these 
phenomena,  especially  sources  of  irritation  in  the 
rectum,  which  produce  activity  in  that  muscular 
apparatus,  involving  also  the  kindred  muscles 
of  the  bladder,  which  are  so  closely  associated. 
Thus  the  presence  of  ascarides  or  other  foreign 
agents  may  suffice  to  occasion  expidsive  action  in 
the  bladder.    During  the  period  of  infancy  and 
early  childhood  the  nervous  system  is  highly 
impressionable,  and  the  habit  in  question  being 
accidentally  set  up,  its  persistence  may  result 
solely  from  repetition  through  the  force  of  cus- 
tom, long   after  the  original  cause  has  disap- 
peared. 

Sometimes  slight  malformations  of  the  male 
organ  favour  the  occiu-rence  of  incontinence; 
such  as  a  narrow  meatus,  or  a  long  prepuce 
which  is  never  retracted,  and  is  consequently  in 
an  mihealthy  state. 

Precocious  development  and  extreme  activity 
of  the  mental  faculties,  producing  disturbed  sleep, 
seem  to  favour  the  occurrence  of  incontinence.' 
On  the  other  hand,  it  is  sometimes  associated 
with  a  morbid  deficiency  of  intelligence. 

Tkeatment.— Tjic  treatment  ordinarily  neces- 
sary may  be  to  some  extent  inferred,  when  ex- 
ammation  of  the  patient  has  determined  the 
presence  or  absence  of  the  conditions  named 
This  done,  the  next  indication  is  to  subdue  the 
activity  of  the  expulsive  function  of  the  bladder 
by  some  agent  which  possesses  that  power  The 
most  powerful  for  this  purpose  is  undoubtedly 
belladonna;  one  of  the  most  notable  qualities 
of  this  drug  IS  its  temporary  influence  to  pro- 
duce a  paralysed  condition  of  the  vesical  mus- 
cles.   Thus,  if  administered  to  an  adult  whose 
powers  of  expelling  urine  are  feeble,  kucIi,  for 
example,  as  are  commonly  met  with  in  ad- 
vancing years,  complete  retention  of  urine  is 
often  produced.    Of  this  the  writer  has  seen 
many  marked  illustrations.  Now,  as  has  already 
been  observed,  in  not  a  few  of  the  cases  of  so- 
called  'juvenile  incontinence,'  its  existence  is 
due  solely  to  persisting  habit  after  the  original 
occasion  of  it  has  long  ceased;  and  these  are 
certainly  and  rapidly  cured  by  administering  the 
agent  m  question.    Wo  have  only  to  induce  a 
partial  paralysis  of  the  bladder  for  a  week  or 
two,  or  for  a  few  weeks  at  most,  and  by  this 
means  not  only  to  destroy  the  old  habit,  but  to 
develop  a  new  one,  namely,  a  habit  of  retention, 
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and  the  annoyance  disappears  entirely  and  fnr 
ever.  On  meeting,  therefore,  with  a  case,  whether 
in  childhood  or  youth,  the  first  indication  is  to 
correct  any  manifest  deviation  from  the  ordi- 
nary standard  of  genei-al  health;  and  secondly, 
to  administer  belladonna  persistently.  Small 
doses,  suited  to  the  age  of  the  patient,  suffice 
at  first,  and  may  be  given  every  afternoon  and 
evening  only— say  from  eight  to  fifteen  minims 
of  the  tincture  on  each  occasion  during  the  first 
week.    In  the  second  week  of  treiitraent,  the 
dose  may  be  augmented  one  half;  and  in  the 
third  week  the  original  dose  is  doubled;  meantime 
some  improvement  will  almost  certainly  now  be 
manifest.  Since  the  ability  to  bear  belladonna  in- 
creases rapidly  as  the  system  becomes  habituated 
to  It,  a  large  dose  may  be  given  during  another 
term  of  three  successive  weeks,  by  which  time  the 
involuntary  discharge  of  urine  probably  ceases. 
After  this  the  dose  may  be  gradually  diminished, 
and  at  a  rate  more  rapid  than  it  was  augmented: 
the  habit  of  retention  has  probably  been  formed 
by  this  time,  and  when  cessation  from  medicine 
takes  place,  no  recurrence  of  the  symptoms  will 
be  observed.    Such  is  the  -svriter's  experience  in 
a  considerable  proportion  of  the  cases  which 
have  fallen  in  his  way.  But  it  must  be  confessed 
that  a  troublesome  minority  is  met  with  in  which 
the  belladonna  has  had  little  or  no  useful  in- 
fluence.   It  generally  exerts  some,  however,  and 
it  is  worth  while  to  be  careful  that  the  drug  has 
been  well  prepared.    Thus  the  writer  h:is  been 
successful  with  the  belladonna  of  one  chemist^ 
after  failure  with  that  of  another.  Now,  in  regard 
of  these  obstinate  and  exceptional  cases,  what 
remains  to  be  done  ?    It  may  be  assumed  that 
an  exhaustive  obsei-vation  has  been  made  of  all 
the  functions,  especially  of  those  which  perform 
digestion,  and  that  it  is  unnecessary  to  insist 
further  on  this  score,  or  to  suggest  the  numerous 
details  which  such  consideration  gives  rise  to. 
All  this  done,  there  still  remain  modes  of  treat- 
ment of  a  local  character,  which  ultimately 
almost  always  prove  successful  in  these  cases. 
These  do  not  include  blisters  on  the  sacrum; 
apparatus  to  prevent  the  patient  lying  on  his 
back,  when  asleep;  arrangements  to  arouse  him 
during  the  night  once  or  twice  to  pass  water 
voluntjirily,  and  such  measures— all  of  which 
are  palliative  means,  and  do  little  towards  a 
radiciil  cure,  and  which  constiiuted  the  chief 
agencies  employed  some  years  ago. 

Superior  to  all  these  in  the  writer's  hands  has 
been  the  application  of  a  solution  of  nitrate  of 
silver  to  the  urethra,  whether  in  the  male  or 
female.  Even  tlie  use  of  a  flexible  bougie,  small 
of  course  for  children,  passed  daily,  and  removed 
in  the  course  of  a  minute  or  so,  is  sometimes 
successful.  But  if  this  fails,  the  injection  by 
means  of  a  sufl[iciently  long  tube  of  the  solution 
named  to  the  prostatic  portion  of  the  urethra  and 
neck  of  the  bladder,  is  a  remedy  of  no  mean  value. 
For  young  women  up  to  the  nge  of  eighteen  or 
twenty  in  whom  this  unfortunate  infirmity  still 
exists,  the  writer  has  found  it  almost,  if  not 
invariably,  successful.  It  should  be  applied 
immediately  after  the  bladder  is  emptied,  in 
quantity,  say,  of  a  drachm,  and  of  a  minimum 
strength  of  ten  grains  to  the  ounce,  up  to  treble 
that  strength  if  necessary  for  subsequent  appli- 


MICTUEITION,  DISORDERS  OF. 

cations.  Enough  should  be  employed  to  produce 
decided  smarting,  which  shall  continue  for  a  day 
or  two.  A  week  or  two  should  be  permitted 
•to  elapse  between  each  application. 

It  would  not  be  right  to  omit  the  mention  of 
other  remedies  besides  belladonna,  which  may 
be  used  either  alone  or  in  combination  with  it. 
Such  are  the  tincture  of  the  perchloride  of  iron ; 
strychnia;  tincture  of  cantharides;  and  bromide 
of  potassium.  The  latter,  given  at  niglit  only, 
has  sometimes  a  manifestly  beneficial  effect. 

Hbney  Thompson. 

MIGRAINE. — A  synonym  for  megrim.  See 
Megrim. 

MIGRATION"  OF  CORPUSCIjES.— The 

■escape  of  blood-corpuscles  through  the  walls  of 
minute  vessels,  and  their  passage  into  the  sur- 
rounding tissues.  The  process  is  chiefly  seen  in 
inflammation.    See  Inflajemation. 

MILIARIA  {milium,  a  grain). — Stnox.  : 
Sudatoria  {sudamina)  ;  I"r.  Miliaire ;  Ger. 
Friesel. 

Definition. — A  vesicular  eruption  of  the 
skin,  generally  associated  with  profuse  sweating, 
and  sometimes  with  pyrexia. 

Description. — The  proximate  cause  of  milia- 
ria is  reduction  of  the  vitality  of  the  skin,  under 
the  influence  of  extreme  heat  and  sweating. 
The  vesicles  have  the  bulk  of  millet-seeds ;  are 
developed  close  to  the  pores  of  the  skin ;  are 
generally  discrete  ;  and  are  dispersed  irregularly 
over  the  surface.  They  are  thin,  and  contain  at 
first  a  pellucid  serum,  which  by  magnifying  the 
hypersemic  base  on  which  they  are  developed, 
gives  them  a  red  appearance — miliaria  rubra;  in 
a  more  advanced  stage  the  serum  becomes  milky 
and  opaque,  and  then  the  eruption  is  called 
miliaria  alba.  When  lefc  to  themselves  the 
Tesicles  subside  and  dry  up  into  an  extremely 
thin  scale. 

Treatment. — The  treatment  of  miliaria  con- 
sists in  subduing  whatever  feverish  symptoms 
may  be  present ;  in  lightening  the  clothing  and 
coverings ;  in  the  use  of  tepid  baths  and  tepid 
sponging;  and  after  the  bath,  dusting  the  skin 
with  some  absorbent  powder,  such  as  fuller's 
earth.  Sponging  with  lime-water  is  also  use- 
ful ;  and  the  use  of  a  lotion  in  which  oxide  of 
zinc  is  suspended  in  lime-water,  in  the  propor- 
tion of  two  scruples  to  an  ounce.  This  should 
be  painted  on  the  aflfected  parts  of  the  skin,  and 
allowed  to  dessicate  thereon. 

Erasmus  Wilson. 

MILIARY  ANEURISMS.— Minute  dila- 
tations in  connection  with  the  small  blood-ves- 
eels;  especially  met  with  in  the  brain.  See 
Brain,  Vessels  of.  Diseases  of. 

MILIART  FEVER.— A  febrile  condition 
■attended  with  the  eruption  of  miliaria.  See 

MiLIARLi. 

MILIARY  TUBERCLES.— True  tuber- 
cles, which  appear  in  the  form  of  minute  granu- 
lations.   See  Tdbekclb. 

MILIUM  (Latin). — A  term  suggestive  of 
email  size  and  roundness,  resembling  a  millet- 
seed  ;  a  synonym  of  grutum.    See  Orutum. 
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MILK  FEVER.— Synon.:  Ephemeral  Fever; 
Er.  Fiivre  laiteuse;  Ger.  Milchjieber, 
_  Definition. — A  certain  amount  of  constitu- 
tional disturbance,  accompanying  the  flow  of 
milk  to  the  breasts,  on  the  second  or  third  day 
following  delivery. 

^tioloot. — This  condition  appears  to  aflTect 
chiefly  those  who  are  in  a  feeble  state,  from 
want  of  nourishment,  loss  of  blood,  or  other 
cause  ;  or  to  occur  when  the  child  has  not  been 
put  to  the  breasts  sufiB.ciently  early  to  free  the 
milk-tubes. 

Stmptojis.— The  symptoms  of  milk-fever  are 
sometimes  slight,  and  pass  off  very  quickly,  in 
which  case  the  term  'ephemeral'  is  appropriate; 
but  not  infrequently  the  fever  runs  high,  the 
temperature  reaching  beyond  102°  Fahr.,  and 
the  pulse  beating  HO  in  the  minute,  from  which 
state  recovery  is  less  rapid.  The  patient  is 
generally  seized  suddenly  with  severe  rigors ; 
her  teeth  chatter  '■'here  is  a  sensation  of  cold 
water  running  down  her  spine,  and  she  calls  for 
blankets  and  hot-water  bottles.  At  this  time  the 
breasts  are  swollen  and  sensitive.  This  chill 
soon  gives  way  to  a  hot  stage,  which  may  last 
from  two  to  twelve  hours  ;  the  head  aches  fear- 
fully ;  there  is  pain  in  the  limbs,  restlessness,  a 
dry  tongue,  thirst,  and  sometimes  delirium.  The 
breasts  now  become  hard  and  knotty,  and  very 
painful  when  touched.  Then  follows  the  sweat- 
ing stage,  from  which  great  relief  is  experienced; 
as  a  rule  the  breasts  become  softer,  and  milk 
commences  to  flow  from  the  nipples ;  the  tem- 
perature falls ;  and  all  the  symptoms  abate. 
Sometimes,  however,  the  breasts  remain  hard, 
and  an  abscess  forms  'u  one  of  them,  in  which 
case  the  temperature  still  remains  high,  though 
the  other  feverish  symptoms  subside. 

Treatment. — During  the  cold  stage  the  desire 
of  the  patient  for  hot-water  bottles  and  blan- 
kets should  be  gratified;  and  care  should  be 
taken  not  to  diminish  the  amount  of  clothing 
too  rapidly  during  the  hot  stage.  The  bowels 
should  be  evacuated.  A  diaphoretic  mixture 
should  be  administered  ;  and  the  child  should 
be  put  to  the  breasts  as  soon  as  the  sweating 
stage  sets  in.  Clement  Godson. 

MILPHOSIS  {fi.l\<paais,  falling  olF  of  the 
hair). — Stnon.  :  Milknsis. — Falling  oflf  of  hair, 
especially  of  the  eyebrows ;  an  obsolete  term. 

MIMOSIS  (^ijueVo'i  I  imitate). — A  term  ap- 
plied to  the  phenomena  of  a  disease,  which  re- 
semble or  imitate  those  of  another  disease. 

MIND,  Disorders  of.  See  Idioct  ;  and 
Insanity. 

MINERAL  WATERS.  —  Definition.  — 
Mineral  waters  is  the  name  given  to  those  waters 
which,  on  account  of  the  different  saline_  op 
gaseous  substances  which  they  hold  in  solution, 
or  of  their  elevated  temperature,  are  used  in  the 
treatment  of  disease,  either  internally  or  in  the 
various  forms  of  baths. 

The  science  that  treats  of  the  effects  of  mine- 
ral waters  and  batbs  on  a  great  number  of 
chronic  maladies  is  called  balneot/ierapeu/ics.  In 
a  wider  sense  this  branch  of  medicine  comprises 
also  the  use  of  sea-baths  and  of  common  water,  but 
these  subjects  are  treated  in  sopiirato  articles. 
See  Htubotherapktitics  ;  and  Ska  Am. 
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CourspSi  of  mineral  waters  and  baths  itro  to  be 
rogiirded  as  methoils  of  treatment  analogous  to 
eoursos  of  other  ruraedios,  but  they  are  much 
more  complicatBd,  not  only  because  many  of  the 
mineral  waters  are  in  themselves  compound  re- 
medies, contjvining  several  active  substances  in 
icmbination,  but  also  because  in  most  courses 
of  waters  or  baths  the  invalid  is  influenced  by 
several  other  powerful  agents,  such  as  travel- 
ling, change  of  social  conditions,  of  occupation, 
scene,  and  diet,  change  of  climate,  and  increased 
exercise.  Each  of  these  influences  has  in  itself 
a  powerful  action,  and  to  their  combination  we 
must  often  ascribe  a  great  part  of  the  curative 
efl^i'cts  of  balneotherapeutic  courses;  they  ought 
therefore  to  be  carefully  considered  in  every 
individual  case  as  part  of  the  pbm  prescribed. 
We  are  unable  in  this  article  fully  to  discuss 
these  important  concomitant  influences,  but  may 
refer  for  their  critical  estimation  to  Dr.  Braun's 
treatise  On  tlic  curative  effects  of  Baths  and 
Waters  (Smith,  Elder,  and  Co.  1875),  and  other 
■works. 

As  most  chronic  diseases  are  treated  by  other 
remedies  as  well  as  by  balneotherapeutic  courses, 
the  physician  must  in  every  case  consider  whether 
and  when  mineral  waters  are  to  be  used,  either 
instead  of  other  remedies,  or  in  combination,  or 
in  alternation  with  them. 

General  Composition  and  Classification. — • 
The  principal  constituents  of  mineral  waters 
are : — water,  soda,  magnesia,  lime,  and  iron ; 
combined  with  hydrochloric,  sulphuric,  carbonic 
and  hydro-sulphuric  acids,  the  two  latter  exist- 
ing also  in  some  waters  "free,"  that  is,  uncom- 
bined  with  bases.  Nitrogen  and  oxygen  are  like- 
wise present  in  most  mineral  waters  in  various 
proportions ;  and  in  some  there  are  also  silica, 
arsenic,  bromine,  iodine,  lithia,  manganese, 
potash,  organic  matters,  and  several  other  sub- 
stances in  small  quantities. 

The  substances  dissolved  in  mineral  waters 
are  derived  from  the  surface  soil  and  the  rocky 
strata  through  which  the  water  deposited  from 
the  atmosphere  passes.  The  dissolving  power 
of  this  water  is  much  increased  by  the  gases 
which  it  absorbs,  especially  carbonic  acid  and 
oxygen.  The  constitution  of  mineral  waters, 
therefore,  varies  according  to  the  nature  of  the 
strata  through  which  they  have  passed. 

The  different  mineral  waters  may  be  grouped 
in  various  ways,  as,  for  instance,  according  to 
their  chemical  constituents,  their  temperature, 
their  ge-logical  origin  or  geographical  distri- 
bution, or  their  physiological  or  therapeutical 
actions. 

The  chemical  classification,  imperfect  though 
it  is,  offers  the  advantage,  that  it  directs  the 
attention  at  once  to  the  most  important  consti- 
tuents of  the  water.  Some  of  the  classes,  how- 
ever, are  not  named  according  to  the  substances 
contained  in  them  in  the  largest  quantity,  but 
according  to  those  considered  most potmt;  such 
»3  the  iron  and  sulphur  waters.  Another  diffi- 
culty in  the  classificfiiion  is,  that  some  mineral 
waters  contain  several  active  substances  in 
sufficiently  large  proportions  to  allow  of  their 
being  placed  in  different  classes;  and,  again, 
that  some  springs  are  so  deficient  in  active 
principles  as  to  render  it  doubtful  where  to 


phice  them.  Ot  these  latter,  some  appear  to 
owe  their  virtues  to  the  water  alone,  and  its 
temperature,  aided  by  the  climate  in  which  they 
are  situated.  Beginning  with  the  latter  as  the 
most  simple,  we  may  group  the  mineral  water? 
in  the  following  principal  classes  : — 

I.  Simple  thermal  waters. 
11.  Common  salt  or  muriated  salinB 
■waters. 

III.  Alkaline  waters. 

IV.  Sulphated  saline  waters. 
V.  Iron  or  chalybeate  waters. 

VI.  Sulphur  waters. 
VII.  Earthy  and  calcareous  waters. 

Some  of  the  waters  are  chiefly  used  for  bathing, 
others  more  for  drinking,  the  majority  for  both 
purposes.  In  the  consideration  of  the  uses  of 
the  different  spas,  it  is  important  to  distinguish 
between  the  effects  produced  by  the  baths,  and 
those  caused  by  the  internal  use  of  the  waters  ; 
and  in  larger  works  the  plan  followed  by  Dr. 
Braun,  namely,  to  devote  one  section  to  'bathing' 
and  another  to  '  drinking  courses  of  mineral 
waters,'  offers  advantages  to  the  student ;  but  in 
an  article  like  the  present  it  would  be  incon- 
venient, as  frequent  repetitions  would  be  neces- 
sary. 

"The  term  '  baths '  comprises  not  only  the  or- 
dinary tub  bath,  but  also  svrimming  baths,  or 
piscines  ;  partial  baths  for  the  feet,  the  hands,  and 
other  parts ;  douches  of  great  variety ;  vapour 
baths;  and  mineral  mud  baths.  At  many  places 
also  inhalations  of  vapour  and  pulverised  spray 
form  part  of  the  treatment. 

We  will  now  give  a  short  account  of  the 
different  classes. 

I.  Simple  thermal  waters.  —  The  simple 
thermal  waters  are  characterised  by  poverty  in 
solid  and  gaseous  substances,  and  hence  low 
specific  gravity;  by  perfect  transparency;  by 
great  softness;  and  by  elevated  temperature- 
varying  in  the  different  spas  from  about  80°  to 
over  160°  Fahr.  Some  of  them  contain  nitrogen 
in  larger  proportions  than  the  gases  of  waters 
usually  do,  others  oxygen.  They  are  often  called 
indifferent  waters,  on  account  of  the  absence  of 
special  mineralization  ;  and  also  wild  baths  ( Wild- 
bddcr),  on  account  of  their  being  usually  situated 
in  wild  mountainous  regions. 

Action. — The  water  of  this  class  of  spas  when 
taken  internally  probably  acts  only  as  ordinary 
very  pure  warm  water.  By  the  drinking  of  warm 
as  well  as  of  cold  water,  the  stomach  is  washed 
out;  the  secretion  of  bile,  saliva,  pancreatic  juice, 
urine,  etc.  is  increased;  the  tissue-change  is  aug- 
mented, and  the  removal  of  effete  matters  from 
the  tissues  and  blood  promoted  ;  and  by  the 
acceleration  of  the  retrogressive  tissue-change, 
the  progressive  tissue-change  becomes  facilitated. 
As  differences  between  warm  water  and  cold 
water,  wo  may  mention  that  the  latter  acts  more 
as  a  local  excitant  on  the  stomach,  while  the 
former  is  more  easily  absorbed,  and  makes  less 
demands  on  the  powers  of  the  constitution,  by 
not  causing  any  expenditure  of  heat. 

The  simple  thermal  waters  are  much  more 
used  for  bathing  than  for  drinking  courses;  and 
the  baths,  as  such,  have  pnjbably  the  effects  of 
ortlinary  warm  baths,  varying  according  to  the 
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temperature  of  the  baths,  and  the  time  spent  in 
them. 

As  the  fundamental  effects  of  warm  baths, 
which  effects  form  part  of  the  action  of  all  kinds 
of  warm  baths,  simple  as  well  as  mineralised,  we 
may  regard : — 

(1 .)  That  they  soften  and  piirify  the  skin  more 
rapidly  than  cold  baths,  and  prepare  it  for  per- 
spiration. 

(2.)  That  they  equalise  and  diminish  the  loss 
of  heat,  and,  according  to  the  temperature  of  the 
bath,  lessen  and  prevent  it  altogether ;  and  that 
in  the  hot  bath,  heat  is  even  added  to  the  body. 

(3.)  That  the  circulation  in  the  skin  is  accele- 
rated. 

(4.)  That  the  organic  functions  and  the  tissue- 
change  are  slightly  stimulated,  or  rather  facili- 
tated, without  any  strong  reaction  on  the  part  of 
the  organism. 

(5.)  That  the  nervous  system  and  muscular 
irritability  are  calmed. 

(6.)  That  the  absorption  of  exudations  is  pro- 
moted. 

These  effects,  as  already  mentioned,  vary  con- 
siderably with  the  degree  of  heat.  In  the  tepid 
bath  (from  80°  to  95°  Fahr.)  the  central  nervous 
system  and  the  action  of  the  heart  are  but 
slightly  influenced;  in  the  warm  bath  (from  96° 
to  102°  or  103°)  the  heart's  action  is  quickened, 
but  the  respiration  is  generally  but  slightly  af- 
fected ;  in  the  hot  bath  (from  103°  to  110°  F.) 
the  central  nervous  system  becomes  much  more 
excited;  not  only  is  the  heart's  action  further 
accelerated,  but  the  respiration  becomes  rapid,  and 
sometimes  irregular  ;  and  the  hyperaemia  of  the 
skin  leads  to  perspiration  on  removal  from  the  bath. 

Baths  of  a  temperature  above  1 1 0°  are  scarcely 
ever  used,  and  only  for  a  very  few  minutes.  The 
effects  vary  also  considerably,  according  to  the 
duration  of  the  immersion. 

Uses. — The  drinking  courses  of  these  waters 
may  assist  in  the  treatment  of  irritable  forms  of 
affections  of  the  throat,  stomach,  and  intestines, 
with  spasmodic  cough,  cardialgia,  constipation 
from  sluggish  secretion  of  bile  and  intestinal 
juices  ;  and  by  increasing  the  tissue-change,  they 
are  useful  in  chronic  rheumatism  and  gout. 

One  of  the  main  uses  of  the  simple  thermal 
baths  is  to  allay  over-excitability  and  hyper- 
sensibility  of  the  nervous  system  in  its  various 
spheres ;  thus  they  often  act  beneficially  in 
cases  of  neuralgia,  hypersesthesia,  painful  men- 
struation, and  hysterical  tendency.  Their  re- 
putation in  painful  wounds  and  cicatrices  is 
tiistorical.  In  these  cases,  as  well  as  in  chronic 
rheumatism  in  its  various  forms,  and  sciatica, 
the  hotter  are  more  useful  than  the  tepid  baths. 
In  some  forms  of  paralysis  and  loss  of  musctilar 
power  depending  on  peripheral  changes,  such  as 
exudations  on  nerve-sheaths,  good  effects  are 
produced  ;  but  if  they  are  caused  by  changes 
in  the  centres  of  the  nervous  system,  not  much 
is  to  be  expected.  In  gout  the  internal  use  of 
other  mineral  waters  is  generally  required,  but 
as  second  courses  the  simple  thermal  waters  are 
often  useful ;  and  in  many  delicate  gouty  per- 
sons the  balneotherapeutic  treatment  ought  to 
be  restricted  to  courses  of  tepid  baths,  aided  by 
climate  and  diet.  Most  of  these  conditions  can 
be  also  treated  with  other  waters. 
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Enomeration,  and  Selection. — The  choice 
of  a  simple  thermal  spa  is  to  be  guided,  not  by 


the  name  of  the  disease  alone,  but  also  by  the 
state  of  constitution,  and  many  concomitant  cir- 
cumstances. The  simple  thermal  waters  deserve, 
Gtsteris  paribus,  the  preference,  when  gentle 
management  is  required — when  it  is  desirable 
to  make  as  slight  demands  as  possible  on  the. 
powers  of  the  constitution.  Their  action  is  in 
this  respect  gi-eatly  assisted  by  the  mountainous 
climate  enjoyed  by  the  majority  of  these  baths. 
The  selection  of  a  special  spa  in  a  given  case 
depends  on  the  nature  of  the  case  in  the  widest 
sense  ;  on  the  degree  of  elevation  which  is  desi- 
rable ;  on  the  means  of  treatment  obtainable  and 
customary  at  the  different  spas,  including  the 
most  important  agent — -the  spa  physician  ;  on  the 
accommodation,  the  food,  manner  of  living,  and 
social  conditions  ;  on  the  distance  and  means  of 
reaching  the  spa ;  and  on  many  other  circum- 
stances. Information  on  these  subjects  can  only 
be  obtained  by  the  study  of  larger  works  (see 
the  English  edition  of  Braun's  Work  on  Baths, 
pp.  123  to  192),  and  by  personal  visits.  We  can 
give  here  only  the  names  of  the  principal  spas  of  this 
class  arranged  according  to  their  elevation: — 


Name. 


Pauticosa 

Leakerbad 
(Loeohe 
les  Bains) 

Bormio 

Gastein 

Pfaffers 

Johannisbad 

Bagiiires  de  1 
Bigorre  J 

Kagatz 

Budenweiler 

Landeok 

Wiidbad 

PlombiSres 

Loxeuil 

Neuhaus 

Liebenzell 

Warmbrunn 

Buxton 

Scblangenbad 
N6ris 

Ilbmerbad  1 
and  TUfEer  J 
Teplitz 
Lucca 
Bath 


Country. 


Spain  (Pyrenees) 

Switzerland 

Italy 

Austrian  Alpa 
Switzerland 
Bohemia 
France 

(Pyrenees) 
Switzerland 
Baden 

Silesia  (Prussia) 
Wiirtemberg 
France 
France 

Styiia  (Austria) 
Wurtemberg 
Silesia  (Prussia 

England 

Nassau  (Prussia) 
France 

Styria  (Austria) 

Bohemia 

Italy 

England 


Elevation 
(approxi- 
mative). 
Feet. 

Tempera- 
ture of 
springs 
Fahren 
hcit. 

6000 

770.92° 

dGOO 

102°-122° 

4300 

90°- 104° 

3300 

95°-114-8° 

2116 

100-4° 

2000 

86° 

1850 

90°-95° 

1570 

96° 

1425 

8G°-90  5° 

1400 

G6°-84-2° 

1323 

95°-98-6° 

1310 

65°-15G° 

1300 

65°-163° 

1200 

95° 

1113 

72°-82° 

1100 

9G-8°-104° 

f   1000  1 

82° 

( (nearly)  J 

900 

81-5°-86° 

800 

114°-125° 

700-800 

93°-100° 

650 

95°-120° 

500 

10U°-129° 

100 

100°-120° 

Many  other  slightly  mineralised  warm  waters, 
whose  principal  action  is  to  be  referred  to  water 
and  heat,  might  bo  mentioned  here,  while  several 
of  the  places  contained  in  the  list,  as  Leukerbad, 
Bormio,  Bagnferes  de  Bigorre,  and  Bath,  might 
find  places  in  other  divisions. 

The  very  hot  Algerian  baths,  Hammam-Mes- 
koutin,  Biskra,  and  Hammam  E'lrha,  the  last 
beautifully  situated  some  sixty  miles  from  Al- 
giers, belong  likewise  to  this  class. 

Allied  in  their  action,  though  more  powerful 
in  their  demands  on  the  system,  and  in  their 
effects,  are  the  natural  hot  vapour  baths  in  the 
large  cave  of  Monsummano  in  Upper  Italy,  and 
in  the  smaller  excavation  in  the  rocks  of  Batts  • 
glia  in  the  Euganean  mountains. 
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II.  Common  salt  or  muriated  saline 
waters.  — Composition. — Common  unit  or  chlo- 
ride of  sodium  is  the  principal  solid  constituent 
of  the  waters  of  this  class  ;  but  this  substance  is 
contained  also  in  many  other  mineral  waters, 
especially  in  some  alkaline,  in  some  sulphur,  and 
some  Glauber's  salt  waters,  and  has  a  consider- 
able share  in  the  eifects  of  these  waters. 

Action.— In  order  to  appreciate  the  action  of 
the  common  salt  waters,  we  must  bear  in  mind 
that  common  salt  forms  part  of  all  the  tissues 
and  juices  of  the  body  ;  that  it  acts  as  a  solvent 
in  the  stomach,  promoting  digestion  ;  that  it  is 
essential  to  the  formation  as  weU  as  the  disinte- 
gration of  cells  and  tissues ;  that  it  stimulates 
not  only  the  retrogressive,  but  also  the  progres- 
sive tissue-change  or  nutrition  of  the  body ;  and 
that  it  is  a  great  agent  in  the  endosmotic  quali- 
ties of  the  blood  and  in  the  processes  of  secretion 
and  absorption.  Chloride  of  sodium  stimulates 
the  secreting  apparatus  of  the  stomach  and  in- 
testines, and  hence  the  action  of  the  bowels, 
and  the  circulation  of  the  portal  system,  and 
indirectly  the  general  circulation.  It  quickens 
the  tissue-change,  and  through  this,  as  well  as 
the  increased  circulation,  promotes  absorption  of 
pathological  products,  without  lowering  the  or- 
ganism. In  larger  doses,  however,  beyond  about 
five  drachms  per  diem,  irritation  of  the  mucous 
membrane  of  the  stomach  and  intestines  may  be 
produced.  The  action  of  the  common  salt  waters 
is  modified  by  their  accompanying  properties, 
especially  by  the  carbonic  acid  contained  in  them, 
by  their  temperature,  and  by  the  degree  of  their 
concentration. 

The  carbonic  acid  in  this  and  other  classes  of 
waters  quiets  the  sensitive  nerves  of  the  sto- 
mach; stimulates  the  secretion  and  peristaltic 
action  of  the  stomach  and  bowels ;  and  indi- 
rectly increases  the  secretion  of  the  kidneys.  In 
large  quantities,  however,  if  not  rapidly  ejected 
by  eructation,  it  may  produce,  by  being  absorbed, 
poisonous  effects  on  the  blood  and  nervous  sys- 
tem. The  presence  of  carbonic  acid  in  salt  waters 
increases  the  effects  of  chloride  of  sodium  on 
the  stomach  and  intestines,  and  by  accelerating 
the  passage  of  the  waters  from  the  stomach  into 
the  intestinal  canal,  promotes  the  action  of  the 
bowels. 

Elevation  of  the  temperature  of  the  water  pro- 
duces more  rapid  absorption,  and  thus  diminishes 
the  local,  and  increases  the  more  distant  and 
constitutional  eflfects. 

Concentration  increases  the  local  stimulation. 

As  to  the  action  of  these  waters  in  the  form  of 
batlia,  the  chloride  of  sodium  and  other  chlorides 
(though  any  absorption  through  the  skin  of  these 
and  other  salts  contained  in  mineral  waters  is 
doubtful  or,  at  all  events,  forms  only  a  small 
part  of  their  therapeutic  effects)  stimulate  the 
cutaneous  ends  of  the  nerves  and  the  capillaries, 
and  promote  through  this  the  nutrition  and  tone 
of  the  skin,  and  indirectly  the  tissue-change,  an 
action  which  is  heightened  by  the  presence  of 
carbonic  acid,  as  witnessed  at  the  gaseous  saline 
baths  of  Rehrae  and  Nauheim. 

UsHS.— Salt  waters  and  salt  baths  are  useful 
in  weakness  of  the  skin ;  in  tendency  to  rheu 
matic  fever  or   bronchitis;   in  retarded  con- 
valescence from  acute  and  chronic  illness;  in 
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enlargements  of  joints  from  preceding  inflam- 
mation ;  in  scrofulous  complaints;  in  many  forms 
of  auEEmia  and  chlorosis— especially  those  where 
iron  alone  is  not  borne ;  in  numerous  cases  of 
Indian  cachexia;  and  in  cases  of  sluggish  circula- 
tion in  the  portal  system,  which  leads  to  innu- 
merable varieties  of  digestive  troubles,  to  con- 
gestion of  the  liver,  and  of  the  pelvic  organs  in 
women,  and  to  piles. 

Enumeration,  and  Selection.  —  The  same 
classes  of  cases,  as  far  as  the  name  goes,  are 
treated  also  by  alkaline  and  sulphated  waters. 
The  individual  conditions  must  guide  the  prac- 
titioner in  deciding  for  either  the  one  or  the 
other  kind  of  waters,  and  for  the  special  spa, 
according  to  the  strength  of  the  springs,  the 
amount  of  carbonic  acid,  and  concomitant  con- 
ditions. Spare  and  pale  persons,  we  may  men- 
tion, mostly  bear  the  common  salt  waters  better 
than  strongly  alkaline  and  sulphated  waters. 
Common  salt  waters  are  to  be  found  in  almost 
all  countries;  we  can  only  give  the  most  impor- 
tant or  best  known.  In  England: — Droitwich 
— perhaps  the  strongest  of  all  brines,  with  good 
arrangements — Nantwich,  Middlewich,  Wood- 
hall,  and  Harrogate ;  Leamington  and  Chelten- 
ham contain  likewise  much  common  salt,  in 
addition  to  sulphate  of  soda.  In  Germany: — 
Kissingen,  Homburg,  Rehme-Oeynhausen,  Nau- 
heim, Kreuznach,Soden,P3'rmont  (which  contains 
salt  as  well  as  iron  springs),  Wiesbaden,  Hall 
in  Austria,  Hall  in  the  Tyrol,  Hall  in  Wur- 
temberg,  Reicheuhall,  Ischl,  Ivreuth,  Diirkheim, 
Salzungen,  Canstatt,  Cronthal,  Baden-Baden, 
and  several  others.  In  Fraiice  : — Bourbonne-les- 
Bains,  Lamotte-les- Bains,  Balaruc,  Salins.  In 
Italy: — Ischia,  Castellamare,  Monte  Cattini,  La 
Porretta.   In  Smtzerland: — Bex. 

III.  Alkaline  "Waters. — Composition. — The 
alkaline  waters  contain  carbonate  of  soda  as  a 
prominent  constituent;  they  are  also  more  or 
less  rich  in  carbonic  acid ;  and  some  are  distin- 
guished by  so  large  a  proportion  of  chloride  of 
sodium  as  to  warrant  a  sub-division  into — (1) 
siviple  alkaline  waters ;  and  {2)muriated  alkaline 
waters. 

Action. — In  considering  the  dietetic  and  me- 
dicinal value  of  these  waters,  we  must  bear  in 
mind  that  soda  in  combination  with  carbonic 
acid  is  a  most  important  constituent  of  the 
human  body.  Oxidation  and  tissue-change  seem 
to  be  greatly  influenced  by  the  presence  of  soda ; 
various  proteinaceous  bodies  seem  to  be  kept  in 
solution  by  it ;  it  has  a  considerable  share  in  the 
secretion  of  saliva  and  bUe,  and  in  the  digestive 
processes  ;  and,  according  to  Liebig,  it  acts  as  a 
vehicle  for  the  carbonic  acid  from  the  blood  to 
the  lungs. 

Carbonate  of  soda  may  bo  considered  as  an 
antacid,  as  a  diuretic,  as  a  promoter  of  tissue- 
change,  and  as  a  solvent.  The  beneficial  effects 
of  alkalis  are  in  general  produced  only  by  a 
systematic  use  of  small  doses;  whilst  targe 
quantities  cause,  by  their  exce.<!sive  solvent  effect, 
emaciation,  and,  by  their  depressing  influence  on 
the  heart's  action,  diminish  the  tissue-change. 
The  action  of  soda  differs  in  this  respect  from 
that  of  chloride  of  sodium,  which  even  in  con- 
siderable doses  increases  the  tissue-change,  and 
does  not  so  easily  exercise  an  emaciating  effect. 
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Uses. — ^The  conditions  in  -wliich  alkaline  wa- 
ters are  mostly  employed  are  certain  forms  of 
dyspepsia,  with  undue  acidity  of  the  stomach  ; 
congestive  conditions  of  the  liver  from  sluggish 
portal  circuhition ;  tendency  to  gallstones  ;  dia- 
betes; uric  acid  diathesis,  and  its  results — 
gravel  and  lithiasis;  some  forms  of  gout;  and 
especially  chronic  catarrhal  affections  of  the  mu- 
cous membranes  of  the  respiratory,  digestive, 
and  genital  organs. 

Enumeiiation,  and  Selection. — Where  it  is 
necessary  to  improve  the  state  of  the  blood,  or  to 
avoid  emaciation,  the  muriated  alkaline  are  pre- 
ferable to  the  simple  alkaline  waters. 

1.  The  principal  spas  with  simple  aUcalinc 
waters  are  : — a.  Hot : — Vichy,  Neuenahr,  Mont 
Dore,  Chaudes  Aigues,  and  Neris,  the  three  last 
being  feebly  mineralised  ;  h.  Co/cZ :— ApoUinaris, 
Vals,  Salzbrunu,  leBoulou,  Evian,  Bilin,  Fachin- 
gen,  Geilnau,  Wilhelmsquelle,  Taunus,  Griess- 
hiibel,  Soulzmatt,  and  Marcolo. 

2.  The  chief  muriated  alkaline  waters  are — 
(a)  Ems,  Royat,  and  La  Bourboule,  vrhich  repre- 
sent the  hot  springs;  whilst  (6)  Luhatschowitz, 
Sellers,  Grleichenberg,  Roisdorf,  Rosbach,  Yic- 
sur-Ufere,  and  Toennistein  are  cold. 

"We  ouglit  t.o  remark  that  several  of  the  waters 
in  this  class,  especially  la  Bourboule  and  Mont 
Dore,  contain  arsenic  in  appreciable  quantities. 

IV.  Sulpliated  waters. — Composition. — We 
include  under  this  term  those  springs  which  are 
characterised  by  a  preponderating  amount  of  the 
sulphates  of  soda  or  magnesia,  or  both  sulphates 
together.  They  may  be  subdivided  into  (1) 
simple  sulphatid  waters  or  bitter  waters  ;  and  (2) 
alkaline  sulphated  waters,  which  latter  contain 
also  carbonate  of  soda  and  chloride  of  sodium. 

Action. — The  bitter  salts  can  scarcely  be  said 
to  be  constituents  of  the  organism  ;  they  seem 
to  act  by  stimulating,  and  in  larger  doses  irrita- 
ting the  mucous  membrane  of  the  stomach  and 
alimentary  canal,  causing  thin  watery  secretion, 
and  in  large  doses  diarrhoea.  Sulphate  of  soda  is 
tess  irritating  than  sulphate  of  magnesia.  The 
peristaltic  action  of  the  bowels  is  likewise  in- 
creased by  them.  Their  continued  employment 
is  apt  to  cause  emaciation.  By  the  presence  of 
carbonate  of  soda  and  chloride  of  sodium,  the 
action  of  the  bitter  salts  is  modified. 

Uses. — The  bitter  waters  are  useful  in  habits 
of  constipation  with  sluggish  portal  circulation, 
in  haemorrhoidal  tendencies,  in  congestion  and 
enlargement  of  the  liver  and  spleen,  in  some 
forms  of  dyspepsia,  in  gallstones  and  allied  af- 
fections, in  gouty  conditions,  lithiasis,  and  dia- 
betes ;  and,  ccetcris  paribus,  have  in  stout  and  in 
Bo-callod  plethoric  persons,  the  preference  over 
the  muriated  saline  waters. 

Enumekation,  and  Selection. — ^Where  pro- 
longed courses  are  required  the  weaker  sulphated 
waters,  and  especially  the  alkaline  sulphated 
waters,  are  to  bo  preferred  ;  wliilst  the  stronger 
bitter  waters,  are  more  frequently  selected  for 
occasional  purging  doses.  1.  The  principal  sim- 
ple sulphated  or  bitter  waters  are :— Galthof, 
PuUna,  Saidschutz,  Sedlitz,  Birmensdorf,  Ivanda, 
Hunyadi  Janos  and  other  springs  near  Ofen, 
Epsom,  Aranjuez,  Friedrichshall,  and  Mergon- 
tbeim,  the  two  latter  being  also  rich  in  chlo- 
rides. Weaker  springs  of  a  similar  nature  are 
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at  Leamington  and  Cheltenham — both  with  a 
large  amount  of  common  salt,  at  Scarborough, 
and  at  the  Purton  Spa.  .2.  The  principal  alka- 
line sulphated  toaters  are  Carlsbad,  Marienbad, 
Tarasp-Sohuls,  Franzensbad,  Elster,  and  Ber- 
trich.  The  constitution  and  the  action  of  the 
waters  of  Carlsbad  and  Bertrieh  are  modified 
by  their  thermal  nature. 

V.  Iron  or  olialybeate  waters. — Coirposi- 
TioN.  —  L:on  is  contained  in  the  majority  of 
mineral  waters ;  but  we  regard  as  iron  waters 
only  those  where  the  quantity  of  iron  is,  in  pro- 
portion to  the  other  constituents,  so  far  predo- 
minant as  to  give  a  therapeutic  character  to  the 
springs. 

Action. — The  formation  of  blood-globules,  the 
contractility  of  the  blood-vessels,  the  oxidation 
and  the  production  of  heat,  and  the  general 
nutrition  of  tissues  seem  to  be  favoured  by  the 
use  of  iron  waters.  A  small  quantity  only  of 
iron  seems  to  be  absorbed  by  the  stomach,  none 
through  the  skin  ;  the  action  of  chalybeate  baths 
seemingly  being  due  to  the  influence  of  the  water 
and  carbonic  acid  only. 

Uses.  —  The  conditions  most  benefited  by 
chalybeate  waters  are  the  various  forms  of  anae- 
mia, or  poverty  of  blood  and  particularly  of 
red  corpuscles,  especially  when  caused  by  actual 
loss  of  blood,  suppuration,  or  previous  acute  oi 
clirouic  disease.  The  liver  and  digestive  organs, 
however,  must  be  in  healthy  working  order, 
whilst  in  cases  of  anaemia  accompanied  by  con- 
gestion of  the  liver  and  spleen,  chalybeates  alone 
are  rarely  useful,  but  must  be  preceded  or  modi- 
fied in  their  action  by  the  use  of  saline  waters  ; 
and  this  is  often  the  case  not  only  in  anaemia  of 
Indian  and  malarious  cachexia,  but  also  in  chlo- 
rosis. Neuralgia,  sterility  and  impotency,  and 
general  debility  are  often  benefited  through  im- 
provement of  the  general  health.  Those  iron 
waters  are  most  useful  which  contain  the  iron  in 
the  form  of  the  bicarbonate  of  the  protoxide, 
kept  in  solution  by  free  carbonic  acid. 

Enumeration,  and  Selection. — Iron  springs 
are  (1)  comparatively  ptire,  that  is  containing 
only  a  few  grains  of  other  substances  in  16 
ounces  of  water : — Schwalbach,  Spa,  Bruckenau, 
Schandau,  Liebwerda,  Flinsberg,  Freienwalde, 
Recoaro,  Koenigswarth,  Liebenstein,  Altwasser, 
Alexisbad,  Muskau,  Tunbridge  Wells,  and  one 
spring  at  Harrogate  :  (2)  compound  iron  springs, 
that  is,  which  contain,  in  addition  to  iron  and 
carbonic  acid,  a  moderate  quantity  of  other  salts, 
especially  the  carbonates  of  soda,  lime,  and  mag- 
nesia, the  sulphates  of  soda,  magnesia,  and  lime, 
and  common  salt :— Aratapak,  Orezza,  Pyrmont, 
Driburg,  Rippoldsau,  Griesbach,  Autogast,  Po- 
tersthal,  Bocklet,  St.  Moritz,  Reinorz,  Godes- 
berg,  Cudowa,  Imnau,  and  Santa  Catarma. 

VI.  Sulphur  waters.  —  Composition.  — 
Amongst  sulphur  waters  we  class  those  springs 
which  cor.t)iin  either  sulphuret  of  hydrogen,  or 
the  sulphuret  of  sodium,  calcium,  potassium,  or 
magnesium,  in  an  appreciable  and  const^mt  pro- 
portion. They  are  partly  thermal,  partly  cold  ; 
and  some  of  them,  especially  Ais-la-ChapoUe, 
Uriage,  and  Baden  in  Switzerland,  contain  a 
considerable  proportion  of  common  salt  and  other 
solids,  which  are  to  be  taken  into  consideration 
in  the  appreciation  of  their  eifects. 
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Action.— It  is  difficult  to  describe  the  physio- 
logical eflPects  of  the  sulphur  waters,  as  far  as 
they  depend  on  such  minute  quantities  of  sul- 
phur as  are  contained  iu  them.  .Sulpliur  water 
baths  seem  to  act  in  the  same  manner  as  simple 
baths.  If  the  waters  are  taken  internally,  some 
sulphuretted  hydrogen  is  probably  absorbed, 
entering  the  circulation  through  the  portal  vein. 
The  pure  sulpliur  waters  exercise  a  constipating 
rather  than  an  aperient  effect.  The  faeces  become 
mostly  blackened  from  sulphiiret  of  iron.  The 
protracted  use  of  those  waters  is  apt  to  load  to 
a  certain  degree  of  anaemia,  possibly  from  the 
action  of  the  sulphur  on  the  iron  of  the  blood- 
globules. 

Uses. — Sulphiir  waters  are  mostly  used  in 
combined  bathing  and  drinking  courses,  as  also 
by  inhalation,  in  cases  of  metallic  poisoning  ;  in 
congestion  of  the  liver ;  piles  ;  bronchial,  laryn- 
geal and  pharyngeal  catarrh ;  in  early  chronic 
phthisis  ;  in  numerous  cutaneous  affections,  espe- 
cially the  herpetic  dysorasia  of  the  French  ;  in 
rheumatism  and  gout;  and  in  constitutional 
syphilis. 

Enumeration,  and  Selection.  —  The  best 
known  thermal  sulphur  waters  are :  —  Eaux 
Bonnes,  Eaiix  Chaudes,  Cauterets,  Saint  Sau- 
veur,  Bareges,  Bagnferes  de  Luchon,  Ax,  Escal- 
des,  Le  Vernet,  Am^lie-les-Bains,  Uriage,  AUe- 
vard,  Aix-les-Bains,  Aix-Ia-Chapelle,  Baden  in 
Austria,  Baden  in  Switzerland,  Lavey,  Schinz- 
nach,  Battaglia  and  Abano  in  the  Euganean 
Mountains;  Panticosa ;  Mehadia,  and  other 
springs  in  Hungary;  and  Helouan  or  Helwan, 
near  Cairo.  Cold  sulphur  springs  are  :— Eilsen 
Nenndorf,  Langenbriicken,  Weilbach,  Meinberg' 
Eeutlingen,Enghien,CbalIes,  Stachelberg,  Heus- 
tnch  Gurnigel,  some  Harrogate  springs,  Llan- 
drmdod  and  Builth  in  Wales,  Moffat  and  Strath- 
peffer  in  Scotland,  and  Lisdunvarna  in  Ireland. 

V II.  Earthy  and  calcareous  waters.— Com  - 
POSITION.— As  earthy  and  calcareous  waters  we 
designate  those  springs  in  which  the  earthy 
substances,  especially  carbonate  and  sulphate  of 
lime  and  carbonate  of  magnesia,  form  the  pro- 
minent constituents. 

AcTioN.-In  the  shape  of  baths,  the  earthy 
Tvaters  act  almost  in  the  same  way  as  ordinary 
water  baths.  Internally  taken,  the  carbonate  of 
lime  exercises  an  antacid  and  a  soothing  effect 
on  the  mucous  membrane  of  the  stomach  and 
intestine,-,  and  together  with  the  sulphate  of 
lime  IS  slightly  astringent  and  constipating  If 
lime  IS  absorbed,  it  may  possibly  assist  in  the 
formation  of  cells  and  of  bone,  and  may  exercise 
also  a  soothing  effect  on  other  mucous  mem- 
branes; this  point,  however,  can  scarcely  be 
regarded  as  settled. 

UsHs.— Those  waters,  according  to  their  com- 
position, are  useful  in  digestive  troubles  with 
tendency  to  acidity,  diarrhcea,  and  undue  irrita- 
te lity  01  the  mucous  membrane.  They  are  em- 
ployed also  in  osteomalacia,  rhachitis,  and  tuber- 
e±'.M'l  •"'^  '^"■■t'-er.  in  some  skin-disoases, 
especially  in  eczema  and  psoriasis,  where,  how- 
ever the  long  continuation  of  the  warm  bath, 

o^ml    I  "    ;i  °^  ""^  ""'i'^  constituents 

Z  1  r«  ""Tl-    ^""^      ^hese  waters 

possess  a  great  reputation  in  chronic  citarrh  of 
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the  bladder,  and  in  tendency  to  gravf  1  and  stone  ; 
but  probably  the  large  quantity  of  water  con- 
sumed,  as  for  inbtance,  at  Contrexeville,  and  the 
consequent  dilution  of  the  urine  and  the  washing 
out  of  renal  tubules,  are  here  to  be  regarded  as 
the  principal  causes  of  the  useful  effect.  The 

best  known  earthy  or  calcareous  waters  are :  

Wildungen,   Lippspringe,    with   the  Inselbad, 
Weissonburg,  Contrexeville,  Bagnere-de-Bigorre,  ' 
St.  Arnaud,  aadCransac;  and  amongst  the  table 
waters :— Couzan,  St.  Galmier,  and  the  Taunus 
water. 

Many  of  the  waters  mentioned  in  other  classes 
might  also  be  mentioned  here,  such  as  Bormio, 
Leuk,  Bath,  and  Lucca,  named  under  the  simple 
thermal  waters ;  and  Baden  in  Austria,  Baden 
in  Switzerland,  Schinznach.  Battaglia,  Abano,  and 
others  enumerated  under  the  sulphur  waters. 

On  prescribing  mineral  waters  and  baths. 
In  every  case  we  must  first  settle  the  ques- 
tion whether  the  treatment  by  mineral  waters 
and  baths  offers  advantages  over  ordinary  treat- 
ment. If  the  question  is  answered  in  the  affirm 
ative,  we  have  to  consider  not  only  the  nature 
of  the  disease,  but  quite  as  much  the  nature  ol 
the  individual  in  whom  it  occurs ;  the  amount 
of  vital  forces  in  general ;  the  power  of  reaction ; 
the  state  of  the  different  organs ;  and  whether 
they  can  assist  in  relieving  the  diseased  part 
of  the  organism,  or  whether  they  are  unable  to 
respond  to  any  unusual  demand  made  on  them. 
Thus  we  shall  be  enabled  to  decide  whether 
stronger  therapeutic  influences  can  be  employed; 
whether  longer  and  rougher  journeys  are  permit^ 
ted,  and  colder  climates  and  seasons  ;  or  whether 
debcate  treatment  is  essential,  comprising  the 
simple  thermal  baths,  summer  temperature,  moun- 
tain climates  of  moderate  elevation,  and  easy 
journeys.    The  baths  and  waters  are  not  to  be 
selected  according  to  the  chemical  constitution 
of  their  springs  alone,  but  the  means  and  appli- 
ances in  use,  and  the  accustomed  methods  of 
treatment  at  certain  places,  the  qualities  of  the 
loail  physician,  the  accommodation,  the  food, 
the  cooking,  and  the  social  conditions,  the  faci- 
lity of  reaching  a  place,  the  climate  and  other 
elements  of    change,'  are  each  and  every  one 
to  be  taken  into  consideration.    It  must  be  evi- 
dent already  from  these  remarks,  that  the  same 
morbid  affection  can  occasionally  be  treated  with 
advantage  by  different  classes  of  mineral  waters 
and  at  different  spas,  and  that  apparently  widely 
different  diseases  may  be  benefited  by  the  same 
spa  ;  not  only  because  many  mineral  waters  are 
composed  of  different  active  elements,  but  also 
because  the  internal  and  external  administration 
of  the  same  water  may  be  so  much  varied  as  to 
produce  a  great  variety  of  efl'ects.    In  many 
instances  the  disease  itself  cannot  be  directly 
attacked,  but  our  efforts  must  be  directed  to- 
wards improving  the  general  constitution,  and 
through  this  influencing  the  diseased  portion  of 
the  organism. 

We  cannot  do  more  here  than  give  some  hints 
regarding  the  groups  of  diseased  conditions  in 
which  mineral  waters  may  be  prescribed. 

1.  Ana-mia.— In  eases  of  anajmia  itis  essential 
to  consider  whether  the  condition  is  caused,  first, 
by  direct  loss  of  blood  and  its  component  parts- 
secondly,  indirectly  by  acute  or  chronic  disea.s6. 
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slepplessness,  neuralgia,  and  inability  to  take  up 
food;  thirdly,  by  congestion  of  the  pelvic  or- 
gans, with  loss  of  blood  and  albuminous  juices  ; 
or,  lastly,  by  lymphatic  diseases,  or  visceral 
affections  resulting  from  warm  climates.  The 
more  the  first  cause  preponderates,  the  more 
we  may  expect  from  the  direct  use  of  iron  ;  and 
we  have  then  to  consider  whether  pharmaceutical 
preparations,  or  iron  waters  with  or  without 
change  of  climate,  with  or  without  baths,  are  to 
be  preferred,  or  whether  iron  springs  are  to  be 
recommended.  In  the  indirect  forms  of  ansemia 
the  mildest  thermal  treatment,  with  mountainous 
climates  of  moderate  elevation,  or  the  latter 
alone,  are  often  the  only  beneficial  courses  in  de- 
licate constitutions ;  whilst  in  others  somewhat 
less  feeble  according  to  individual  conditions, 
common  salt  waters  and  baths  with  or  without 
iron,  or  the  gaseous  tepid  salt  baths  of  Nauheim 
and  Eehme,  or  the  much  stronger  influences  of 
sea  air  and  of  sea  baths,  are  useful.  In  the 
third  group  the  common  salt  waters  with  a  certain 
amount  of  iron,  and  occasionally  the  sulphated 
saline  waters,  must  generally  precede  every  other 
attempt  at  strengthening  ;  for  the  acceleration  of 
the  portal  circulation,  the  regular  emptying  of 
the  different  branches  of  the  portal  vein,  and  the 
increased  tissue-change  are  essential  to  the  im- 
provement of  the  nutrition  and  sanguification  ; 
and  only  after  such  a  preliminary  course  the 
purer  iron  waters  and  the  higher  alpine  air  are 
likely  to  become  useful. 

2.  Sluggish  portal  circulation. — A  sluggish 
condition  of  the  portal  system  forms  a  frequent 
complication,  not  only  of  anaemia,  but  of  a  great 
many  ailments  of  the  different  systems  of  the 
body;  and  is  often  only  a  part  of  a  general  want 
of  tone  in  the  organic  muscular  fibre,  especially 
of  the  right  ventricle  and  of  the  whole  venous 
system.    It  is  difficult  to  find  a  name  for  these,  by 
no  means,  rare  constitutional  defects,  which  form 
the  main  characteristics  of  what  the  old  German 
physicians  called  'abdominal  plethora.'    If  we 
only  know  what  we  mean  by  the  terms,  we  may 
call  these  conditions  portal  venosily  and  general 
venosity  according  to  the  extent  of  the  defect. 
Thoy  form  the  principal  complications  and  in 
many  cases  the  main  cause  of  the  most  varied 
digestive  troubles,  as  acidity,  sickness,  flatu- 
lency, constipation,  and  intestinal  catarrh.  They 
are  also  at  the  root  of  congestion  of  the  haemor- 
rhoidal  vessels  and  piles,  of  varicosity  of  the 
legs,  of  congestion  of  the  womb  and  ovaries  and 
menstrual  anomalies,  of  congestion  of  the  liver 
and  imperfect  secretion  of  bile,  and  of  chronic 
bronchial  catarrh,  with  dilatation  and  imperfect 
sontraction  of  the  right  ventricle.    Gravel  and 
gout  are  likewise  often  associated  with  slug- 
gish portal  circulation.    In  the  treatment  of 
these  very  numerous  complaints,  widely  different 
though  they  appear  to  be,  we  have  therefore 
always  to  ask  in  how  far  they  are  complicated 
by  portal  venosity,  and  in  how  far  diet,  regimen, 
pharmaceutical  and  balneotherapeutic  treatment 
directed  against  this  venosity  may  relieve  the 
special  case  before  us.     If  tiiis  portal  venosity 
occur  in  lean  and  delicate  persons,  the  common 
salt- waters  as  Kissingen,  Homburg,  Soden,  &c., 
which  increase  the  tissue-change  without  impair- 
ing the  nutrition,  internally  and  in  the  form  of 
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baths,  or  tlio  simple  thermal  baths  in  sub-alpine 
situations,  assisted  by  the  internal  use  of  salt 
waters,  are.  often  useful.  If  the  individual  be 
stout  and  inclined  to  costiveness,  the  sulphated 
saline  waters  with  soda  and  common  salt,  such 
as  Carlsbad,  Marienbad,  Franzensbad,  Elster, 
and  Tarasp,  are  the  most  effective;  while  again 
in  others  of  this  class  the  simple  alkaline  waters, 
such  as  Vichy,  are  preferable.  In  all  these 
cases,  however,  the  treatment  by  waters  and 
baths  ought  to  be  assisted  by  regulation  of  diet 
and  exercise. 

3.  Crravcl. — Gravel,  especially  uric  acid  gravel, 
is  usually  complicated  with  portal  venosity,  and 
is  to  be  treated  accordingly.  As  a  symptom- 
atic treatment,  the  alkaline  mineral  waters  have 
a  more  lasting  effect  than  the  administration 
of  pharmaceutical  preparations  ;  but  more  effec- 
tive are  alkaline  waters  containing  sulphates, 
and  espeoially  the  less  concentrated  and  hot 
springs  of  Carlsbad.  Most  useful  of  all,  espe- 
cially for  home  treatment,  are  the  waters  of 
Luhatschowitz,  with  their  peculiar  combination 
of  carbonates  and  chlorides. 

4.  Gout. — Gout  is  likewise  often  complicated 
with  and  aggravated  by  portal  venosity,  and  we 
must  always  endeavour  to  facilitate  the  removal 
of  the  products  of  the  retrogressive  tissue- 
change  ;  but  gout  occurs  in  the  most  widely  dif- 
ferent constitutions.  If  gout  and  its  allied  forms 
be  met  with  in  so-called  strong  constitutions, 
with  a  good  primary  digestion,  ability  to  sustain 
a  long  morning  fast,  accompanied  perhaps  by  a 
tendency  to  stoutness,  and  an  acid  urine  of  toler- 
ably high  specific  gravity,  becoming  iridescent 
with  nitric  acid,  the  alkaline  sulphated  waters 
of  Carlsbad,  and  sometimes  those  of  Marienbad, 
Franzensbad,  Elster,  and  Tarasp  are  most  useful, 
though  they  cannot  altogether  remove  the  gouty 
disposition.  If  the  time  be  short,  and  a  long 
rest  after  the  course  not  permitted,  the  simple 
alkaline  waters  of  Vichy  may  be  selected,  and  in 
more  delicate  constitutions  the  muriated  alka- 
line waters  of  Royat,  Ems,  or  Baden-Baden.  In 
lean  and  decrepit  gouty  patients  the  common 
salt-waters  of  Homburg,  Kissingen,  Harrogate 
and  Leamington,  the  arsenical  salt-waters  of 
La  Bourboule,  the  waters  of  Wiesbaden,  the 
muriated  sulphur  waters  of  Aix-la-Chapelle, 
or,  again,  weak  muriated  alkaline  waters  like 
Baden-Baden,  deserve  a  trial.  In  many  delicate 
persons  the  simple  thermal  waters  of  Buxton, 
Schlangenbad,  Wildbad,  Ragatz,  Gastein,  and 
Bath,  and  the  sulphur  waters  of  Aix-les-Bains 
and  Bagnferes-de-Luchon,  offer  great  adv.intages  ; 
but  numerous  cases  may  be  regarded  as  quite 
intractable  by  bwtns,  waters,  and  medicines,  and 
in  these  diet  and  climate  are  the  only  means  of 
management.  . 

5.  Chronic  Rheumatism.— In  chronic  rheuma- 
tism, associated  with  exudation  round  the  joints, 
the  hot  thermal  treatment,  either  at  the  hotter 
simple  thermal  spas,  as  Bath,  Teplitz,  the  Euga- 
noan  baths,  or  the  natural  vapour  bat  hs  of  the 
cave  of  Monsummano,  at  the  weaker  hot  salt- 
waters  of  Wiesbaden  and  Baden-Baden,  or  at 
the  thermal  sulphur  waters,  such  as  Aix-la-Cha- 
poUe,  Aix-lcs-Bains,  Bareges,  Bagnircs-de-Lu- 
chon,  Laux  Chaudes,  &c.,  are  the  most  useful ;  or 
in  more  delicate  cases,  the  gaseous  thermal  salt 
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•waters  of  Rehme  and  Niiuhoim.  In  the  muscular 
varieties, with  stiffness,  the  liottor  waters,  assisted 
hy  douches  and  shiimpooing,  are  specially  indi- 
cated. In  many  instances,  however,  the  cause  of 
constantly  recurring  rheumatism  is  weakness  of 
the  skin,  and  here  the  tonic  forms  of  the  cold 
water-cure  and  sea -baths  promise  more  perma- 
nent good  than  hot  baths. 

It  is  impossible,  in  a  short  treatise,  to  enter 
into  all  the  morbid  conditions  suitable  for  balneo- 
therapeutic treatment ;  but  the  preceding  remarks 
may  show  that  the  physician,  in  prescribing 
waters,  ought  to  base  his  advice  on  the  teach- 
ings of  physiology,  pathology,  climatology,  and 
general  therapeutics,  in  the  widest  sense. 

We  might  be  expected  to  g;ve  a  few  hints  on 
diet,  during  mineral- water  courses,  but  no  general 
rules  can  be  laid  down.  Every  individual  re- 
quires rules  for  his  own  case,  and  rules  which 
may  be  necessary  during  the  use  of  muriatic 
saline,  or  sulphated  saline  waters,  are  not  neces- 
sary in  other  courses— for  instance,  of  simple 
thermal  or  of  iron  waters. 

The  bath  physician  ought  to  guide  every  in- 
valid, according  to  his  or  her  individual  con- 
dition, as  well  wdth  regard  to  diet,  as  to  the 
internal  or  external  use  of  waters,  and  with 
regard  to  exercise  and  other  hygienic  and  thera- 
peutic aids.  The  residt  of  a  course  of  waters 
often  depends  entirely  on  this  guidance.  It  is 
important,  therefore,  to  supply  the  bath  physician 
with  a  statement  as  to  the  ailments  and  the  con- 
stitution of  the  invalid. 

Length  of  Treatment. — It  is  a  general  belief 
that  three  or  four  weeks  is  the  term  for  a  coiirse 
of  waters  or  baths  ;  but  it  is  impossible  to  fix  a 
definite  time.  As  courses  of  iodide  of  potassium, 
of  iron,  of  quinine,  or  of  mercury  must  be  of  dif- 
ferent duration  in  different  individuals,  exactly 
so  we  find  it  with  mineral  waters ;  and  as  two 
or  three  courses  of  a  remedy  may  have  to  be 
taken  in  the  same  year,  so  it  is  often  desirable 
to  give  two  or  three  courses  of  Vichy,  of  Carls- 
bad, or  of  Spa  waters,  in  one  year,  though  not 
all  of  them  need  be  taken  at  the  spring.  In 
many  cases  preparatory  courses  are  advisable, 
climatic,  medicinal,  and  balneotherapeutic,  and 
in  as  large  a  number  secondary  courses.  Most 
invalids  would  do  well  not  to  return  imme- 
diately after  a  course  of  baths  to  their  usual 
abodes  and  accustomed  ways  of  living.  In  many 
instances,  however,  it  is  imperatively  necessary  to 
abstain  from  work,  and  to  keep  to  a  simple  diet  for 
about  a  month  or  more  after  the  course  of  waters, 
and  this  is  especially  the  case  with  the  more 
powerful  waters  like  Carlsbad  and  Marienbad. 

Season. — As  to  the  period  of  the  year,  there  is 
ao  time  when  the  different  waters  might  not  be 
drunk,  if  it  were  necessary.  Most  spus  are  open 
only  from  May  till  October,  some  longer,  some 
only  from  June  till  September ;  but  some  few 
localities  are  partially  open  also  during  winter, 
especially  Aix-la-Chapelle,  Aix-les  -Bai  ns,  Baden- 
Baden,  and  Wiesbaden.  Many  waters  can  be 
taken  at  home,  and  at  any  time  of  the  year  ;  but 
the  elements  of  change  arc,  wanting,  and  the 
strict  adherence  to  regimen  and  diet  is  often 
difScult.  During  the  summer  months  the  de- 
mands on  the  human  body  are  diminished,  by 
the  external  warmth  and  the  greater  equability 


of  the  meteorological  influences;  nature  is  more 
exhilarating,  and  invites  to  outdoor  life  and 
exercise,  without  much  risk  of  chills  and  their 
consequences ;  and  delicate  persons,  therefore, 
ought  to  select  the  summer  months  for  courses 
at  the  spas.  The  later  parts  of  the  spring  and 
the  autumn,  however,  offer  advantages  to  the 
more  robust,  who  at  those  times  find  the  batlis  and 
the  hotels  less  crowded,  and  who  can  then  receive 
more  attention  from  the  bath  physician.  And, 
besides,  those  who  are  unable  to  bear  heat  have 
in  the  earlier  and  later  parts  of  the  season  the 
benefit  of  cooler  air,  which  is  to  the  average 
visitor  a  real  advantage  at  some  of  the  hotter 
localities,  like  Aix-les-Bains,  Aix-la-Chapelle, 
Ems,  Creuznach,  Soden,  Baden-Baden,  and  Ra- 
gatz.  Hermann  Wbbee. 

MISOAREIAGE.— Synon.:  Abortion;  Fr. 
Avortement ;  Fausse  Couche ;  Ger.  Fehlgchurt. 

Definition. — Miscarriage  is  the  interruption 
of  gestation  before  the  foetus  has  become  viable. 

Fkequency. — The  relative  frequency  of  mis- 
carriages, of  premature  labours  (between  the 
seventh  and  ninth  months),  and  of  full-time 
births,  cannot  be  very  closely  estimated.  Early 
abortions  are  often  unnoticed  or  forgotten.  The 
statement  of  Dr.  Whitehead  is  very  striking, 
that  of  sixty-four  women  who  had  lived  in  wed- 
lock tiU  the  mdnopause,  there  were  only  eight 
who  had  not  at  some  time  had  a  miscarriage. 
His  statistics  show  that  the  period  at  which 
abortions  most  frequently  occur  is  about  the 
third  month. 

.iETioLOGY. — The  causes  of  abortion  may  be 
found  either: — (1)  on  the  part  of  the  ovum  or 
fuitus  ;  or  (2)  on  the  part  of  the  mother. 

1.  JteiJrti.— The  causes  of  miscarriage  on  the 
part  of  the  ovum  are  :—(a)  all  the  diseases  of 
the  foetus  itself  which  compromise  its  life,  such 
as  acute  fevers  and  chronic  diseases — chiefly  of 
syphilitic  origin ;  and  (6)  many  of  the  morbid 
changes  in  the  foetal  appendages.  Of  the  lattei 
the  most  noteworthy  are,  first,  diseases  of  the 
chorion,  the  more  familiar  of  which  is  the  hyda- 
tidiform  degeneration ;  secondly,  abnormal  condi- 
tions of  the  umbilical  cord,  sucli  as  excessive  tor- 
sion with  constriction  of  the  vessels,  convolutions 
of  it  simiiltaneously  round  the  neck  and  lower 
extremities,  and  the  formation  of  tight  knots 
upon  it ;  and  thirdly,  abnormal  relations  and 
morbid  conditions  of  the  placenta.  Where  the 
placental  area,  for  example,  is  of  too  limited  ex- 
tent, the  ovum  easily  becomes  detached  from  tlie 
uterus ;  where  it  is  too  large,  extravasations  of 
blood  easily  take  place  in  the  lobules.  ^NHien 
the  placenta  is  planted  low  down  in  the  cavity 
of  the  uterus,  it  is  liable  to  partial  detach- 
ments ;  and  thus  in  a  great  many  cases  abortion 
takes  place  at  an  early  stage  in  patients  who 
would  have  been  subject  to  the  greater  dangers 
of  unavoidable  hamorrhage,  had  the  pregnancv 
gone  on  towards  the  usual  term.  Again,  the 
morbid  processes  which  occur  in  the  placenta, 
inflammatory,degenerati  ve,  or  apoplectic, whether 
due  to  a  syphilitic  taint,  or  to  other  causes, 
lead  to  death  of  the  embryo  or  foetus,  and  tlius 
in  many  instances  to  the  early  casting  of  the 
ovum.  It  is  worth  while  to  note  that  deatli  of 
the  embryo,  and  morbid  changes  in  its  appcn- 


dages,  do  not  necessarily  at  once  cause  abortion. 
Three  or  four  weeks  usually  elapse  after  the 
death  of  the  foetus  ere  its  expulsion  is  effected  ; 
the  decidual  membrane  having  in  the  interval 
undergone  retrogressive  changes.  It  is  only 
when  such  an  extravasation  of  blood  takes  place 
as  leads  to  sudden  distension  of  the  uterus,  or 
when  the  membranes  burst  and  such  escape  of 
liquor  amnii  occurs  as  leads  to  its  sudden  col- 
lapse, that  the  organ  is  stimulated  to  the  im- 
mediate evacuation  of  its  contents.  Hence,  while 
the  ultimate  cause  of  abortion  is  often  enough 
traceable  to  the  ovum,  the  immediate  occasion  is 
more  frequently  due  to  some  maternal  condition, 

2.  Maternal. — The  causes  of  miscarriage  on 
the  part  of  the  mother  are  either  (a)  general ;  or 
(i)  local,  (a)  Amongst  the  general  or  constitu- 
tional conditions  that  favour  the  occurrence  of 
abortion  we  note,  first,  all  the  causes  that  lead 
.0  depression  of  a  woman's  health.  Abortions 
are  frequent,  for  instance,  in  times  of  famine ; 
amongst  women  who  yield  themselves  to  ex- 
cesses ;  in  anaemic  women ;  and  in  those  tainted 
with  the  syphilitic  poison.  Often  enough,  espe- 
cially in  the  last  class,  the  cause  of  the  abortion 
can  be  traced  to  some  morbid  change  in  the 
maternal  portion  of  the  placenta ;  but  sometimes 
it  seems  to  be  due  simply  to  the  impure  or 
impoverished  condition  of  the  patient's  blood. 
Secondly,  fevers,  such  as  the  zymotic  fevers,  and 
acute  inflammations,  more  particularly  of  impor- 
tant viscera,  such  as  pneumonia,  occurring  in 
gravid  women,  very  frequently  become  compli- 
cated by  abortion.  Thirdly,  shock  may  bring  on 
miscarriage,  whether  operating  simply  through 
the  nervous  system,  of  which  we  meet  occa- 
sional examples ;  or,  as  is  more  frequently  the 
case,  by  producing  a  more  direct  physical  impres- 
sion upon  the  uterus,  as  in  cases  where  the  patient 
leaps  or  steps  suddenly  down  from  a  height,  lifts 
a  weight,  stretches  her  arms  above  the  head,  or 
is  exposed  to  any  sudden  jar  or  more  protracted 
jolting.  Though  many  cases  of  abortion  are 
attributed  to  such  a  cause,  it  is  always  to  be 
borne  in  mind  that  in  some  of  these,  at  least, 
that  supposed  cause  would  not  have  led  to  the 
disaster  unless  there  had  already  existed  a 
predisposition  in  some  morbid  condition  of  the 
uterus  or  its  contents. 

Amongst  (i)  the  local  causes  we  find,  first,  and 
most  frequently,  diseased  conditions  of  the  deci- 
du£e.  Commonly  in  these  cases  the  patient  had 
previously  been  the  subject  of  chronic  endome- 
tritis ;  though  occasionally  cases  are  met  with 
where  there  have  been  no  marked  symptoms 
previously,  and  the  degenerative  process  may 
affect  either  the  vera  or  reflexa  or  serotina, 
separately  or  simultaneously.  Second  in  fre- 
quency under  this  head  we  have  the  abortions  due 
to  displacements  of  the  uterus,  these  being  com- 
monly either  descents  or  retroversions.  Thirdly, 
neoplasms  of  the  uterus,  such  as  cancers  or  fib- 
roid tumours,  sometimes  permit  the  occurrence 
ol  conception,  but  prevent  gestation  running  to 
it.9  natural  term.  Fourthly,  the  presence  of 
tumours  in  the  neighbouring  organs,  or  inflam- 
matory adhesions  among  them,  may  prevent  the 
uterus  from  attaining  its  full  growth,  and  com- 
pel it  to  early  evacuation  of  its  contents. 

SysiPTOMS  AND  DiAONOsis.— In  dealing  with  a 
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case  of  suspected  miscarriage,  we  have  to  de- 
termine first  that  the  patient  is  pregnant.  This 
we  do  by  a  careful  inquiry  into  the  patient's 
history,  and  a  complete  physical  diagnosis. 
Supposing  that,  by  the  usual  investigation  into 
the  signs  and  symptoms  of  pregnancy,  we  are 
satisfied  that  gestation  had  begun,  we  have 
next  to  ascertain  whether  miscarriage  is  only 
threatening  to  come  on,  has  fairly  set  in,  or  has 
already  been  completed. 

The  symptom  that,  in  the  great  run  of  cases, 
first  attracts  attention,  which  usually  goes  on  till 
the  process  is  completed,  and  which  continues 
for  some  hours  or  days  subsequently,  is  hsemor- 
rhage.  The  amount  of  blood  lost  varies  indefi- 
nitely ;  and  so  does  the  manner  of  its  escape.  In 
certain  cases  the  onset  of  pelvic  pains,  with  the 
regular  intermissions  that  betray  their  origin  in 
the  muscular  contractions  of  the  uterine  walls, 
alarms  the  patient  and  attracts  her  attention 
before  any  escape  of  blood  has  taken  place. 
These  cases  are  exceptional.  Usually  the  haemor- 
rhage precedes — and  it  may  be  for  days  or  weeks 
— the  expulsive  action  of  the  uterus.  The  cases, 
however,  are  rare  unless  they  be  instances  of 
very  early  abortion,  where  the  process  is  com- 
pleted without  the  accession  of  appreciably  pain- 
ful contractions.  Occasionally  there  occur  dis- 
charges of  liquor  amnii  or  other  watery  fiuid,  or 
of  fragments  of  the  degenerated  membranes,  or 
of  the  disintegrated  foetus. 

These  symptoms  call  for  physical  exploration 
of  the  uterus.  If  we  find  the  uterus  gravid,  with 
the  OS  undilated  and  the  cervical  canal  above  it 
unexpanded,  the  haemorrhage  being  slight  and 
the  pains  controllable,  we  regard  and  treat  the 
case  as  one  simply  of  threatened  abortion.  But 
if  the  pains  are  persistent,  if  the  os  uteri  opens 
to  admit  the  finger,  or  the  canal  of  the  cervix 
above  it  is  becoming  expanded ;  still  more,  if 
the  uterine  contents  are  being  pressed  down 
within  reach  of  the  exploring  finger,  we  have  to 
do  with  an  actual  abortion  which  it  is  useless  to 
seek  to  avert.  The  treatment  of  actual  abortion 
is  often  enough  called  for,  even  with  quiescent 
uterus  and  closed  canals,  when  the  haemorrhage 
is  profuse. 

In  trying  to  determine  whether  the  miscar- 
riage is  completed,  we  have  first  to  examine  the 
mole  or  mass  that  has  been  expelled.  This 
consists  sometimes  of  the  ovum  alone;  of  the 
ovum  and  decidua  reflexa  ;  or  of  the  ovum  with 
all  the  uterine  deciduse.  Where  the  uterine 
contents  escape  in  broken-down  fragments,  and 
cannot  be  satisfactorily  pieced  together,  it  be- 
comes necessary  to  examine  the  uterus,  and  even 
to  explore  the  interior  of  that  organ  with  the 
finger ;  and  in  these  and  other  cases  where  the 
diagnosis  is  doubtful,  it  may  be  requisite  some- 
times to  dilate  the  cervix  with  a  carbolized 
sponge-tent,  in  order  to  get  full  access  to  the 
uterine  cavity. 

Tbbatmbnt. — The  treatment  of  miscarriage 
varies  according  as  we  have  to  do  with  a  case  of 
(1)  threatening  abortion;  or  (2)  abortion  in  ac- 
tual progress. 

Treatment  of  threatening  abortion. — The  treat- 
ment in  a  case  where  abortion  is  merely  threat- 
ening is  largely  expectant.  The  patient  is  put  to 
bed  and  kept  at  rest  in  the  recumbent  position 
8  S 
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All  exercise  or  excitement,  physical  or  psychical, 
must  be  forbidden  A  light,  non-stimulating 
diet,  with  fluids  for  the  most  part  cold,  is  to  be 
enjoined ;  and  any  tendency  either  to  constipa- 
tion or  to  diarrhoea  is  to  be  combated.  Where 
the  hsemorrhiige  is  continuous  and  the  uterus 
atonic  or  flaccid,  small  doses  of  ergot— twenty 
drops,  every  sis  or  eight  hours,  of  the  extractum 
ergotiB  liquidum-  are  useful.  Dilute  sulphuric 
acid  or  gallic  acid,  either  alone  or  in  com- 
bination with  digitalis,  may  be  administered. 
Where  there  are  occasional  pains  accompanying 
the  discharge,  the  best  effects  are  obtained 
from  the  administration  of  opiates,  which  may 
be  prescribed  in  the  form  of  the  acetate  of  lead 
and  opium  pill.  Where  the  pains  constitute 
the  more  urgent  symptom,  and  the  haemorrhage 
is  less,  it  may  be  well  to  check  the  uterine 
HCtion  at  once  by  the  use  of  an  anaesthetic  fol- 
lowed by  opiates,  or  the  administration  of  a  dose 
of  chloral ;  and  the  astringent  may  then  be  dis- 
pensed with.  The  opiates  in  such  cases  are  best 
administered  hypodermically  or  per  rectwn. 

Treatment  of  actual  abortion.— Where  the  stage 
of  expectancy  is  clearly  over,  and  the  patency  of 
the  OS  internum,  the  persistence  of  the  pains,  or 
the  profusion  of  the  haemorrhage,  calls  for  active 
interference,  there  are  two  main  indications  to 
be  fulfilled,  namely,  to  restrain  the  haemorrhage  ; 
and  to  ensure  the  complete  evacuation  of  the 
uterus. 

To  restrain  the  haemorrhage  we  compel  the 
uterus  to  more  energetic  contraction,  first,  by 
the  administration  of  large  repeated  doses  of 
ergot.  A  drachm  of  the  liquid  extract  may  be 
given  every  three  or  four  hours  ;  but  the  effect 
of  the  drug  can  be  most  speedily  and  safely 
ensured  by  the  hypodermic  injection  of  ergotin 
— according  to  some  such  a  formula  as  this : — 9= 
Ergotin.  3ij  ;  chloral  hydratis,  3ss  ;  Aquae  destil- 
latae,  3vi — 16  drops  to  be  injected  into  the  gluteal 
muscle.  The  dialysed  solution  of  ergotin  is  said 
to  produce  less  irritation.  Secondly,  the  geni- 
tal canal  must  be  plugged.  Where  we  have  no 
other  means  at  command  of  checking  the  dis- 
charge, a  carefully  applied  vaginal  tampon  may 
be  trusted;  or  the  vaginal  plug  may  be  used 
where  the  haemorrhage  is  going  on,  but  there  is 
still  some  hope  that  the  abortion  may  be  ar- 
rested. Where  the  indication  is  more  urgent, 
the  introduction  of  a  sponge-tent  into  the  cer- 
vical canal  is  very  much  more  satisfactory,  and 
in  every  way  more  efficacious.  It  arrests  the 
haemorrhage  immediately  and  inevitably;  it 
excites  the  uterus  to  more  energetic  action  ;  and 
it  at  the  same  time  expands  the  cervical  canal  in 
all  its  length. 

The  complete  evacuation  of  the  uterus  may 
take  place  by  the  unaided  efforts  of  its  muscu- 
lar walls.  On  visiting  a  patient  in  the  morning, 
who  had  a  sponge  tent  passed  into  the  cervix 
uteri,  and  a  hypodermic  iryection  of  ergotin 
over  night,  we  may  find  sponge  and  o^•um  and 
all  expelled.  Where  the  ovum  is  still  in  tUcro, 
if  it  be  loose  and  the  cervix  dilated,  compres- 
sion of  the  uterus  from  above  the  pubes  may 
suffice  to  make  it  expel  its  contents.  Usually, 
however,  it  becomes  necessary  to  get  at  the 
interior  of  the  uterine  cavity  with  a  finger  or 
fingers  passed  through  the  vaginal  canal.  In 
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most  cases  it  greatly  facilitates  the  operation  to 
aniesthotizo  the  patient,  and  in  some  cases  the 
previous  administration  of  chloroform  is  abso- 
lutely necessary.   To  render  the  uterus  accessible 
to  the  exploring  fingers,  it  must  either  be  pushec 
down  from  above  or  dragged  down  from  below. 
The  patient  lying  unconscious  on  her  back,  the 
fundus  uteri  may  be  depressed  by  the  left  hand 
pushed  firmly  and  steadily  down  through  th^ 
pelvic  brim.    The  depression  may  be  effected  by 
an  assistant,  but  never  so  satisfactorily  as  by 
the  operator  himself.    Not  less  than  two  fingers 
of  the  right  hand  should  be  used  for  the  internal 
manipulation ;  the  middle  finger  being  folded  b. 
the  fornix  vaginae,  whilst  the  index  passes  through 
the  OS  to  the  fundus  uteri,  and  sweeps  round  the 
entire  ovum,  detaching  it  at  any  adherent  points. 
Sometimes  the  middle  finger  more  conveniently 
enters  the  uterine  cavity ;  and  in  most  cases  of 
miscarriage  in  the  fourth  month,  the  whole  hand, 
except  the  thumb,  may  require  to  be  passed  into 
the  vagina,  and  two  or  more  fingers  into  the  ute- 
rine cavity.  Even  where  the  vagi  nal  orifice  is  not 
at  first  very  wide,  if  the  hand  be  carefully  warmed 
and  soaped,  and  the  interstices  of  the  fingers 
filled  up  on  their  palmar  aspect  with  a  quantity  of 
half-melted  soap,  sufficient  dilatation  is  speedily 
effected.    Occasionally  the  smaller  left  hand  may 
be  employed  for  internal  manipulation,  while  the 
stronger  right  is  engaged  in  making  the  exter- 
nal pressure  on  the  fundus  uteri.    Access  to 
the  interior  of  the  uterus  may  in  most  cases  be 
gained  more  easUy  by  dragging  the  uterus  down 
from  below.    One  or  other  of  the  lips  of  the 
uterus — usually  the  anterior — is  seized  with  a 
vulsellum,  double  or  triple  pronged,  and  slightly 
curved.    One  of  the  blades  grasps  the  vaginal 
aspect  of  the  front  lip  of  the  cervix  as  high  up  as 
the  roof  of  the  vagina,  the  other  at  a  correspond- 
ing level  within  the  cervical  canal.    The  uterus 
is  capable  of  being  drawn  far  down  without  any 
injury  to  its  ligaments,  or  any  laceration  by  the 
bite  of  the  vulsellum.  It  may  be  pulled  down  with 
the  right  hand  and  kept  fixed  by  it,  whilst  the 
fingers  of  the  left  pass  into  the  cavity,  and  explore 
and  evacuate  it.    Or  the  vulsellum  may  be  held  in 
the  left  hand,  or  given  to  an  assistant,  to  keep  the 
uterus  depressed,  whilst  the  more  familiar  right- 
hand  fingers  do  the  intra-uterine  work.  The 
finger  or  fingers  that  have  detached  the  ovum 
commonly  succeed  in  extracting  it,  aided  some- 
times by  pressure  with  the  other  hand  from 
without.    If  not,  there  is  no  objection  to  laj-ing 
hold  of  the  loosened  body  with  a  pair  of  long 
dressing  forceps,  or  a  Lyon's  or  polypus  forceps, 
and  so  withdrawing  it ;  but  no  such  instrument, 
even  though  it  bear  the  name  of  abortion-for- 
ceps, ought  to  be  trusted  to  for  the  detachment 
of  a  retivined  ovum  or  fragment  of  adherent  pla- 
centa. The  separation  should  always  be  eflTected 
by  the  direct  action  of  the  living  finger. 

Aft er-trcat went.  —  The  uterus  having  been 
completely  emptied,  the  patient  should  be  kept 
at  absolute  rest  in  bed,  and  subjected  to  the  same 
treatment  as  an  ordinary  puerperal  femi-vle. 

Alkxandkb  Rdssbll  SisrpsoN. 
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MODIFIED. — A  term  applied  to  a  disease, 
or  to  any  of  the  phenomena  of  a  disease,  such  as 
an  eruption,  when,  as  the  result  of  a  recognised 
cause,  they  present  unusual  characters,  or  run  an 
unusual  course.  Thus,  small-pox  is  modified  by 
vacciuation.    See  Smaij>pox. 

MOFFAT,  in  Scotland. — Sulphur  and  also 
chalybeate  waters.    See  Mineral  Watkes. 

MOGIGRAPHIA  in6yis,  with  difiBculty, 
and  ypd<t>w,  I  write). — A  synonym  for  writer's 
cramp.    See  Weiteb's  Geamp. 

MOLE.— MOLAE  PEEGITAITC'S'.— The 

moles  that  are  met  with  in  obstetrical  practice 
may  be  conveniently  divided  into  two  classes, 
(A)  the  false ;  and  (B)  the  true  moles.  The  false 
moles  may  be  briefly  dismissed,  but  it  is  desirable 
that  they  should  be  discussed,  in  order  to  clear 
the  ground  for  the  consideration  of  the  more 
important  variety. 

A.  False  moles. — False  moles  are  not  the  re- 
sult of  conception.  Substances  discharged  from 
the  virgin  passages  are  occasionally  so  called ; 
for  example,  shreds  of  vaginal  mucous  mem- 
brane, which  the  microscope  should  recognise. 
There  is  more  difficulty,  however,  with  the  mem- 
branes of  membranous  dysmenorrhoea,  where 
the  discharged  tissues  may  be  mistaken  for  true 
decidual  membranes.  The  circumstances  attend- 
ing each  case  must  be  nicely  weighed,  such  as 
the  history  of  previous  attacks,  the  absence  of 
the  signs  or  symptoms  of  pregnancy,  and  so  on. 
Again,  if  the  discharged  membrane  happen  to 
be  complete,  the  two  openings  of  the  JFallopian 
tubes  and  that  of  the  cervix  wiU  be  found,  a  con- 
dition which  does  not  obtain  in  true  deciduse. 
Microscopical  examination  will  also  aid  in  the 
diagnosis,  by  proving  the  presence  or  absence 
of  structures  belonging  to  the  fecundated  ovum. 
Blood-clots,  variously  altered,  may  also  be  dis- 
charged by  the  non-pregnant,  and  give  rise  to 
doubt  and  difficulty ;  especially  those  partially 
decolourised  clots,  which  consist  mainly  of 
fibrin,  the  serum  and  red  blood-corpuscles  having 
to  a  great  extent  escaped.  The  blood  is  probably 
hyperinotic  in  these  cases.  Careful  examina- 
tion is  necessary  to  determine  the  true  nature 
of  the  expelled  product.  Nothing  should  be 
pronounced  to  be  a  true  mole  which  does  not 
present  structures  known  to  occur  only  in  the 
fecundated  ovum.  Polypi  and  small  fibroid 
tumours,  or  portions  of  large  ones,  are  not  diffi- 
cult _  of  recognition  by  naked-eye  and  micro- 
scopical examination. 

B.  True  moles. — True  moles  are  always  the 
result  of  impregnation.  The  embryo  may  speedily 
disappear  in  the  early  stages,  and  then  we  meet 
only  with  the  membranes  or  appendages  ;  these, 
however,  are  characteristic. 

Two  chief  varieties  of  true  mole  are  at  present 
recognised,  namely,  (1)  the  fleshy;  and  (2)  the 
vesicular  or  kydaiidiform  mole. 

1.  Fleshy  mole. — .Etiology  and  Pathology. 
Extravasation  of  blood  between  the  maternal 
and  fcetal  structures  of  the  fecundated  ovum,  or 
mto  the  tissues  of  the  latter,  appears  to  be  the 
active  agent  in  the  production  of  the  fleshy  mole  ; 
though  it  is  difficult  to  determine  the  agencies 
whereby  this  condition  is  brought  about.  A 
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diseased  state  of  the  deciduse  may  doubtless  re- 
sult when  pregnancy  supervenes  upon  chronic 
endo-metritis  ;  or  effusion  of  blood  into  the  ma- 
ternal structures  may  occur  from  cardiac  disease. 
Again,  syphilitic  and  other  blood-dyscrasise  ap- 
pear to  exert  an  influence ;  and  perhaps  the  same 
may  be  said  of  acute  specific  diseases  when  they 
fail  to  excite  abortion.  It  seems  probable  that 
degeneration  of  the  embryonic  appendages  takes 
place  as  the  initial  lesion  in  some  cases,  it  may 
be  from  syphilis.  The  pathology  of  the  subject 
is  still,  however,  shrouded  in  considerable  ob- 
scurity. 

Descbiption.— Whatever  may  be  the  excit- 
ing causes,  when  once  blood  has  been  efiused 
into  or  between  the  foetal  and  maternal  struc- 
tures, the  vitality  of  the  embryo  is  speedily 
compromised.  The  common  result  of  this  is 
abortion  ;  but  when  the  whole  ovum  is  not  thrown 
off,  growth  may  take  place  in  the  remaining  tis- 
sues, while  the  effused  blood  becomes  organised 
and  gives  bulk  to  the  mole.  Not  unfrequently  a 
considerable  effiision  of  blood  takes  place  imme- 
diately beneath  the  amnion,  encroaching  greatly 
upon,  and  sometimes  rupturing,  the  amnionic 
sac.  The  inner  aspect  of  this  cavity  then  pre- 
sents an  irregularly  nodular  appearance,  and  is 
of  deep,  almost  black,  colour.  When  the  nodules 
are  incised  they  are  seen  to  be  composed  of  firm 
blood-clot.  If  not  immediately  thrown  ofi",  growth 
may  continue  in  the  tissues,  and  a  bulky,  fieshy 
mole  may  result.  The  connection  between  the 
ovum  and  the  womb  being  most  intimate  at  the 
placental  site,  changes  go  on  most  actively  at 
that  spot ;  and  when  blood  is  largely  effiised  here 
it  constitutes  what  is  called  'apoplexy  of  the 
ovum.'  Examination  of  carneous  moles  seems 
to  show  that,  under  certain  circumstances,  the 
decidua  vera  is  the  chief  seat  of  degenerative 
changes  ;  but  it  appears  that  in  all  cases  chorion 
viUi  may  be  found,  though  much  altered  by  the 
presence  of  fatty  and  molecular  matter. 

The  growth  of  fleshy  moles  may  be  rapid,  but 
ordinarily  it  is  not  excessively  so :  such,  at  least,  is 
the  experience  of  the  writer.  Fatty  degeneration 
may  be  extremely  marked,  and  in  rare  cases  cal- 
careous degeneration  may  be  met  with,  forming 
what  the  Germans  call  the  Sieinmole ;  but  it 
must  never  be  forgotten  that  similar  degenera- 
tion of  other  uterine  bodies  may  occur,  for  ex- 
ample, of  fibroids,  so  that  calcareous  bodies  are 
not  to  be  looked  upon  as  true  moles  unless  other 
clear  evidence  exists  of  conception  having  taken 
place.  Blood-pol3rpi  are  occasionally  met  with, 
arising  after  miscarriage  or  delivery  at  full 
term,  in  which,  organisation  having  taken  place, 
and  communication  being  established  between  the 
clot  and  the  uterus,  degenerative  changes  go  on 
to  the  extent  of  calcification,  whereby  a  so-called 
Steinmole  may  be  produced. 

2.  Vesicular  mole. — The  vesicular,  hydatid,  or 
hydatidiform  is  the  better  understood,  if  not 
more  important,  variety  of  true  mole. 

Desckiptiok. — It  is  necessary  to  state  at  the 
outset  that  the  name  '  hydatid  '  mole  is  orroueous 
and  misleading.  There  are  no  true  hydatids  or 
ecchinococci  in  it.  The  physical  arrangement 
of  the  vesicles  is  difierent.  True  hydatids  are 
closed  sacs,  contained  one  within  another,  while 
the  vesicular  mole  is  formed  by  saccules  growing 
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from  one  another.  It  was  formerly  supposed 
that  they  grew  from  a  common  stalk,  and  they 
were  likened  to  a  bunch  of  grapes  or  currants  ; 
but,  for  the  reason  given  above,  that  simile  was 
imperfect.  The  vesicles  vary  in  size  from  a 
chestnut  to  a  pin's  head,  or  less ;  usually  they  are 
about  the  size  of  small  currants  ;  and  as  a  few 
may  I'rom  time  to  time  escape,  accompanied  by 
more  or  less  sanguineous  discharge,  Gooch's 
simile  of  '  white  currants  floating  in  red-currant 
juice'  is  a  very  apt  one. 

All  authorities  agree  that  the  vesicles  grow 
from  the  chorionic  villi.  There  is  no  new  for- 
mation, but  excessive  and  erratic  development. 
Mettenheimer,  Paget,  Barnes,  Virchow,  and 
others  concur  in  this  view.  Whether  the  change 
is  the  cause  or  consequence  of  the  death  of  the 
embryo  is  unsettled.  Leishman  points  out  that 
the  period  within  which  degeneration  of  the 
chorionic  villi  may  originate  does  not  extend 
probably  beyond  the  tenth  week,  that  being  the 
period  of  greatest  activity  in  the  growth  and 
multiplication  of  the  villi.  Later  on,  when 
blood-vessels  have  occupied  the  bulk  of  the 
villi,  this  kind  of  degeneration  seems  incapable 
of  formation.  The  probabilities,  therefore,  are 
in  favour  of  the  formation  taking  place  in  the 
first  chorion,  or  vitelline  membrane.  In  re- 
ference to  this  portion  of  the  subject  it  may 
be  well  to  remark  that  recurrence  of  vesicular 
growths  has  occasionally,  though  rarely,  been 
met  with  after  apparent  removal  of  vesicular 
moles  from  the  uterus.  Probably  some  portion 
escaped  detection  in  those  cases,  and  growth 
went  on  therein.  Dr.  McCUntock  mentioned 
this  many  years  ago,  and  several  cases  are  on 
record. 

The  connection  between  the  vesicular  mole 
and  the  uterus  may  be  extremely  intimate,  some 
I'esicles  penetrating  the  uterine  wall  even  to  the 
peritoneum.  Barnes  states  this,  and  Schroeder 
refers  to  a  case  by  Volkmann  and  one  by  Jarotsky 
and  Waldeyer,  in  which  it  occurred.  The  occa- 
sional recurrence  of  this  variety  of  mole  may 
be  explained  by  portions  imbedded  in  the  uterine 
wall  escaping  removal,  or  resisting  expulsion. 
The  penetration  of  the  uterine  parietes  may  also 
favour  rupture  of  the  organ  during  the  expulsion 
of  a  vesicular  mole,  as  in  a  case  recorded  by 
the  late  Dr.  Tyler-Smith. 

The  vesicular  mole  belongs  to  the  class  of 
pathological  products  known  as  myxomata. 
According  to  Gscheidlen  the  cyst-fluid  contains 
albumen,  mucin,  phosphates,  and  other  inorganic 
salts,  leucin  and  tjrrosin  in  small  quantities,  but 
no  trace  of  fibrinogenous  substance,  paralbumen, 
or  sugar. 

An  analogous  degeneration  of  the  placenta 
has  been  described  by  Virchow  and  Hildebrandt 
as  '  fibrous  myxoma'  of  the  placenta.  Schroeder 
quotes  cases  of  'diffuse  myxoma '  of  the  placenta, 
by  Breslau  and  Eberth,  and  Spaeth  and  Wedl. 
A  case  of  myxoma,  or  hyperplasia  of  the  cho- 
rionic villi,  is  related  by  Dr.  Sinclair  in  vol.  i.  of 
the  Publications  of  the  Massachusetts  Medical 
Society. 

SYJrPTOMS. — The  symptoms  of  vesicular  molar 
pregnancy  are  at  first  usually  those  of  ordinary 
pregnancy,  but  patients  often  complain  of  ma- 
laise.   The  bulk  of  the  uterus  increjises  -with 
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great  and  disproportionate  rapidity.  There  is  u 
tendency  to  the  loss  of  the  ovoid  form,  and  the 
assumption  of  the  globular  or  more  transversely 
wide  shape.  Generally  there  is  early  evidence  of 
the  presence  of  some  derangement,  by  the  ap- 
pearance of  watery  and  sanguineous  discharge. 
When  vesicles  come  away  the  diagnosis  is  clear  ; 
but  in  their  absence  the  practitioner  may  be 
puzzled.  In  other  cases  there  may  be  high  tem- 
perature, quick  pulse,  an  icteric  tint  of  skin,  and 
a  dry  or  glazed  tongue. 

Physical  examination  often  yields  important 
information.  Palpation  may  give,  as  Leishman 
remarks,  a  significant  sensation  of  bogginess, 
with  absence  of  the  irregular  foetal  hardness. 
Hardening  under  manipulation  is  very  significant 
of  the  uterine  nature  of  the  tumour.  On  vaginal 
examination  a  doughy  sensation  may  be  expe- 
rienced in  the  lower  segment  of  the  uterus. 
Should  the  os  be  open,  vesicles  may  be  felt.  To 
the  touch  they  somewhat  resemble  recent  blood- 
clots.  In  all  suspicious  cases  discharged  mate- 
rials should  be  carefully  examined. 

Treatment. — The  treatment  of  all  these  cases 
of  mole  pregnancy  consists  in  the  complete  re- 
moval, whenever  practicable,  of  all  the  diseased 
tissues.  Dilatation  of  the  uterus  may  be  neces- 
sary for  this  purpose,  either  by  the  finger  or  by 
means  of  tents,  or  Barnes's  bags;  and  ergot 
and  other  oxytocics  may  be  called  for  to  aid  iu 
the  expulsion  of  the  offending  product  iu  some 
cases. 

The  diseased  tissues  should,  if  possible,  be 
completely  removed.  Portions  may  be  retained, 
after  the  bulk  has  been  removed  or  expelled,  and 
give  rise  to  grave  and  exhausting  discharges,  c^r 
to  recurrence,  as  has  been  mentioned  above.  It 
is  important  to  remember,  in  this  connection,  thai 
twin  pregnancies  may  occur  in  which  vesicular 
degeneration  affects  the  membranes  of  but  one 
ovum.  It  is  well,  therefore,  to  bear  in  mind  the 
possibility  of  this  :  and  that  the  sound  ovum  may 
proceed  to  full  development.  This  state  of  things 
is  said  to  have  occurred  on  the  occasion  of  the 
birth  of  the  celebrated  anatomist  Beclard. 

A-LFBRD  WlLTSHIBE. 

MOLE,  in  Skin-Diseases  (A.S.  mdl). — A 
term  applied  to  certain  permanent  out-growths 
of  the  skin.  They  are  usually  congenital,  and  are 
termed  tusvi  or  '  mother-marks.'  When  covered 
with  hair  they  are  called  '  hairy  moles,'  or  Tusvi 
pUosi  ;  and  when  of  a  dark  colour,  '  pigmentary 
moles,'  ntevi  pigmentosi.  Another  synonym  of 
the  pigmentary  mole  is  spilus. 

Treiatment. — The  most  convenient  mode  of 
treatment  of  all  these  kinds  of  mole  is  the  care- 
ful application  of  a  strong  solution  of  potiissa 
fusa,  two  parts  to  one  of  water.  They  are  there- 
by converted,  in  the  course  of  a  few  minutes,  into 
a  transparent  gelatinous  mass,  which  dries  up 
into  a  black  scab ;  and  they  are  rarely  repro- 
duced when  removed  in  this  manner. 

Erasmus  Wilson. 

MOLIMEN  {imlioT,  I  move  or  stir). — An 
impulse  or  eflfbrt.  The  word  is  chiefly  used  in 
connection  with  menstruation,  to  indicate  the 
effort  which  appears  to  bo  made  by  the  system 
to  perform  this  function.  Sec  Menses,  du  Mhm- 
STHUATioN,  Disorders  of. 


MOLLITIES  OSSIUM. 

MOLLITIES  OSSITTM  (Lat.).— Stnon.  : 
Ostetmalacia ;  Malacosteon;  Fr.  Ramollissement 
ies  Os;  Ger.  Knochenerweichung. 

Definition. — A  condition  in  which  the  bones 
of  the  skeleton  become  by  degrees  decalcified,  so 
that  they  can  no  longer  sustain  the  weight  of  the 
body,  but  bend  or  break  on  slight  provocation. 

Mollities  ossium  has  been  called  an  excentrie 
atrophy;  but  the  minute  changes  which  occur 
are  not  those  of  atrophy,  but  rather  of  active 
decalcification  of  the  bone. 

.aCTiOLOOY  AND  PATHOLOGY. — The  causes  of 
mollities  ossium  are  unknown.  It  affects  the 
female  sex  almost  exclusively;  only  occurs  in 
adults,  and  during  the  period  of  child-bearing. 
There  is  some  intimate  connection  between  the 
outbreak  of  mollities  ossium  and  the  gravid 
state ;  and  repeated  pregnancies  appear  to  pre- 
dispose to  its  occurrence.  It  also,  but  very 
rarely,  is  observed  in  the  male  sex.  The  disease 
seems  to  occur  in  the  lower  classes  of  the  people, 
who  are  exposed  to  hardship  and  have  inade- 
quate food.  In  certain  localities  it  would  seem 
to  be  endemic.  It  has  been  ascribed  to  changes 
in  the  nutrition  of  the  bone  ;  to  a  process  akin 
to  chronic  osteitis,  or  osteomyelitis  ;  and  to  the 
action  of  an  excess  of  lactic  acid  in  the  blood. 
This  acid  is  said  to  have  been  found  in  the  bones 
and  urine  of  persons  affected  by  the  disease. 

Anatomical  Chabactees. — The  bone  in  mol- 
lities ossium  becomes  gradually  decalcified,  the 
change  spreading  from  within  outwards,  until 
a  mere  shell  of  external  compact  tissue  is  left, 
but  this  cortical  layer  never  wholly  disappears. 
The  medullary  cavity  enlarges  in  all  directions, 
occupying  the  epiphysis,  and  invading  the  cor- 
tical substance,  until  the  interior  becomes  a 
gelatiniform  mass,  enclosed  in  a  periosteal  shell. 
The  bone  can  be  cut  into  layers  with  a  knife, 
or  indented  with  the  pressure  of  the  finger. 

In  the  stage  of  acute  progress  the  medulla  is 
very  vascular,  the  vessels  are  enlarged,  and  here 
and  there  extravasations  of  blood  occur.  The 
medullary  spaces  are  filled  with  nucleated  mar- 
row-corpuscles ;  the  trabeculse  give  way;  the 
osseous  particles  disappear;  the  fat-cells  dim- 
inish, and  gradually  disappear ;  and  finally  the 
whole  interior  is  filled  with  a  pale  or  yellowish 
gelatinous  substance,  resembling  the  vitreous 
body.  In  extreme  cases  the  external  covering 
may  be  solely  the  fibrous  periosteum,  with  a 
few  plates  of  bone  in  its  interior. 

Symptoms. —  One  of  the  earliest  symptoms 
of  mollities  ossium  is  aching  rheumatoid  pains 
in  the  affected  bones,  generally  aggravated  at 
night.  The  vertebral  column,  the  ribs,  and 
the  pelvis  aie  the  parts  first  affected ;  and  in 
these  serious  deformity  shortly  becomes  mani- 
'  fast.  The  weight  of  the  body  causes  extreme 
lateral  and  angular  curvatures.  The  ribs  are 
bent  and  broken  ;  one  series  of  fractures  taking 
place  in  the  axillary  line,  usually  directed 
mwards,  is  produced  by  external  pressure ; 
whilst  a  second  and  third  row  of  fractures  take 
place  by  more  indirect  force — the  one  near  the 
head  of  the  ribs,  the  other  outside  the  sternum. 
The  arms  often  lie  in  a  trough-shaped  hollow  on 
the  sides  of  the  body.  The  sternum  gives  way 
in  several  places,  and  is  displaced  forwards. 
Through  the  weight  of  the  body  acting  from 
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above,  the  promontory  of  the  sacrum  is  projected 
forwards,  whilst  the  lateral  pressure  of  the  head 
of  the  femur,  against  the  acetabulum,  causes 
the  transverse  diameter  of  the  pelvic  outlet  to 
diminish.  It  thus  assumes  a  trifoliate  shape, 
the  pubic  symphysis  often  projecting  forwards 
at  right  angles  to  its  normal  position,  with  its 
two  horizontal  rami  in  contact.  The  floor  of 
one  acetabulum  may  even  touch  the  other.  The 
bones  of  the  extremities  suffer  from  multiple 
fractures  and  bending  from  the  most  trifling 
causes ;  and  these  are  very  imperfectly  repaired 
in  the  later  stages  of  the  disease,  although  in 
the  earlier  they  unite  readily  by  bony  callus.  As 
the  disease  progresses,  the  body  becomes  more 
and  more  misshapen  ;  the  patient  more  perfectly 
helpless  and  bedridden ;  and  death  usually  ensues 
from  exhaustion,  after  a  more  or  less  protracted 
interval,  or  the  sufferer  is  carried  off  by  inter- 
current disease.  Female  subjects  frequently  die 
in  consequence  of  severe  instrumental  interference 
required  during  pregnancy.  There  is  no  consti- 
tutional cachexia. 

Diagnosis. — The  dias;nosis  of  mollities  ossium 
is  at  first  very  obscure.  The  pains  resemble 
those  of  rheumatism.  The  character  of  the 
deformity  will,  however,  settle  any  doubts.  The 
disease  should  not  be  confounded  with  rickets, 
which  is  a  disease  of  infancy  or  childhood,  due 
to  delayed  ossification,  and  producing  prominent 
curvatures  of  the  shafts  of  the  bone,  and  en- 
largements near  the  epiphyses,  very  distinct  in 
type  from  the  infractions  and  extravagant  dis- 
tortions of  the  osteomalacic  skeleton.  Nor  does 
mollities  resemble  the  fatty  atrophy  of  bones 
due  to  senile  changes,  in  which  condition,  though 
fracture  be  common,  there  is  no  general  de- 
formity involving  different  parts  of  the  skeleton. 

Prognosis. — The  prognosis  in  most  cases  is 
unfavourable.  In  some  weU-marked  eases  of 
softening,  the  bones  appear  to  have  afterwards 
recovered  their  normal  consistence,  but  this  is 
very  unusual. 

Teeatment. — No  remedial  measures,  as  yet 
discovered,  have  either  arrested  the  progress 
of  mollities  ossium  or  promoted  its  cure.  Women 
affected  in  this  way  should  be  restrained,  if 
possible,  from  further  childbearing,  not  only 
to  avert  increase  of  the  disease,  but  to  avoid 
the  dangers  attending  childbirth  in  cases  of  de- 
formed pelvis.  Otherwise,  an  ample  supply  of 
nourishing  food,  rest  in  the  recumbent  position, 
and  abundance  of  fresh  air,  are,  combined  with 
iron  and  quinine  internally,  the  principal  means 
of  treatment  at  our  disposal. 

Wiixiam  MacGoemac. 

MOLLITSCUM:  {mollis,  soft).  —  Defini- 
tion.— A  term  applied  to  soft  tumours  of  the  skin. 

Structurally,  molluscum  is  an  overgrowth  of 
the  connective  tissue,  and  therefore  a  fibroma  ; 
hence  it  is  named  by  Virchow  fibroma  violluscmu 
But  there  is  another  tumour  of  small  size,  rarely 
larger  than  a  pea,  which  has  been  described  as 
an  overgrowth  of  the  sebaceous  glands,  but  re- 
cently as  a  specific  degeneration  of  the  cells  of 
the  rete  Malpighii.  In  England  observation 
proves  the  contagiousness  of  this  affection — 
molluscum  contagiosum. 

DESCBiprroN. — Pathologically  the  fibromatous 
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moUuscum  is  an  hypertrophy  of  the  connective 
tissue  of  the  superficial  stratum  of  tlie  inte- 
gument, infiltrated  with  serum,  which  renders 
the  tumour  more  or  less  oadomatous,  and  gives 
it  its  character  of  softness.  It  may  range 
in  size  from  that  of  a  millet-seed  to  that  of  an 
orange  or  large  melon.  Occasionally  even,  as 
in  a  remarkable  case  illustrated  by  Virchow, 
small  moUusca  were  protruded  from  the  surface 
of  one  of  very  large  size.  The  moUuscum  will 
also  vary  in  density,  in  proportion  to  the  firmness 
or  relaxation  of  the  connective  tissue,  and  the 
quantity  of  fluid  contained  within  its  meshes. 

Sometimes  the  molluscous  growth  is  not  re- 
stricted to  the  form  of  a  tumour,  but  occupies  a 
large  extent  of  the  integument,  such  as  the 
whole  circumference  of  a  limb,  and  gives  rise  to 
immense  folds  and  lobes  which  overhang  each 
other  in  festoons,  suggesting  the  term  '  derma- 
tolysis,'  applied  to  this  variety  by  Alibert.  At 
other  times  the  tumour  grows  in  length,  expand- 
ing as  it  proceeds,  until,  issuing  from  a  narrow 
base,  it  develops  into  a  mass  resembling  distended 
intestines. 

The  blood-vessels  of  molluscous  tumours  are 
always  large,  particularly  the  veins;  but  in  the 
exaggerated  forms  of  the  disease  the  latter  are 
prodigious  in  size,  and  may  be  seen  through  the 
skin  twining  around  the  base  of  the  lobes. 

Treatment. —  The  treatment  of  moUuscum 
consists  in  the  removal  of  the  tumour.  When 
thelatterisof  small  size  this  maybe  accomplished 
with  the  scissors,  but  when  itassumes  the  gigantic 
proportions  already  mentioned  the  operation  is  a 
serious  one.  Mr.  Pollock,  in  a  case  of  this  kind, 
secured  the  large  vessels  by  means  of  a  ligature 
before  proceeding  to  the  employment  of  the  knife. 
To  treat  molluseiim  eontagiosum  we  must  slightly 
enlarge  the  opening  with  a  lancet,  and  press  out 
its  contents.    The  capsule  then  contracts  or  dies. 

Erasmus  Wilson. 

MONOMANIA. — Stnon.  :  Fr.  Monomanic  ; 
Ger.  WahTisinn. — This  term  is  falling  into  disuse 
on  account  of  its  vagueness,  and  because  it  has 
been  employed  by  various  writers  to  denote 
different  kinds  of  insanity.  Some  have  used  it 
to  denote  an  insanity  which  is  indicated  by 
some  one  particular  delusion,  the  mind  remain- 
ing clear  on  every  other  point.  Others  mean 
by  it  an  insanity  without  delusion,  an  affective 
or  impulsive  insanity,  the  essence  of  which  is 
the  aljsence  of  delusion,  and  the  so-called  in- 
tegrity of  the  intellectual  portion  of  the  mind. 
Esquirol  thought  it  a  disorder  of  the  faculties 
limited  to  a  few  subjects,  with  excitement,  and 
gay  and  expensive  passion  ;  while  according  to 
others,  melancholia  without  delusion  would  be 
an  instance  of  affective  monomania.  We  may 
take  it,  however,  that  all  authors  are  agreed  in 
using  the  term  monomania  to  indicate  a  partial 
insanity,  which  enables  the  patient  to  converse 
and  act  rationally  lo  a  considerable  degree,  and 
therefore  renders  his  responsibility  a  matter 
of  question.  Such  cases  form  the  grounds  of 
forensic  contesta,  whether  criminal  or  civil;  but 
it  is  better  to  affix  to  them  some  more  precise 
term,  and  to  indicate  symptomatologically  and 
pathologically  the  exact  nature  of  the  mental 
and  bodily  condition  of  the  alleged  lunatic. 

G.  F.  BlJWDFGED. 


MONSTTMMANA,  Cave  of;  in  Upper 
Italy. — Natural  vapour  baths.  See  Minbbal 
Watbos. 

MONT  DOBE,  in  France. — Simple  ther- 
mal water,  containing  arsenic  and  soda.  See 
MlNBEAI/  Wathbs. 

MONTPELLIEB,  in  South  of  France- 
Variable,  fairly  warm,  winter  climate.  High 
winds  from  N.E.  and  N.W.  See  Clihate,  Treatr 
ment  of  Disease  by. 

MOEAL  INSANITY.  See  Insanitt,  Va- 
rieties of. 

MOKBID  {morbus,  a  disease). — This  word 
merely  signifies  diseased,  and  is  used,  in  its  several 
applications,  as  a  technical  or  scientific  term,  in 
contradistinction  to  the  term  healthy.  Among 
the  most  common  examples  of  these  applicationa 
may  be  mentioned  morbid  anatomy  and  histology, 
which  imply  the  anatomy  and  histology  of  dis- 
easod  conditions  ;  morbid  sensations  or  feclitigs, 
as  distinguished  from  healthy  sensations,  whether 
connected  with  either  of  the  ordinary  senses,  or 
with  some  particular  organ,  such  as  appetite; 
morbid  actions  ;  morbid  secretions  or  discharges ; 
and  morbid  growths.  The  word  is  employed  in  a 
somewhat  special  sense,  in  relation  to  individuals 
who  are  mentally  low  in  spirits  and  despondent, 
without  any  obvious  cause  to  account  for  this 
condition  ;  such  individuals  are  often  spoken  of 
as  being  in  a  morbid  state. 

MOEBIDITT  {morbus,  a  disease).  —  This 
term,  which  is  of  recent  introduction,  is  em- 
ployed to  denote  the  amount  of  illness  existing 
in  a  given  community ;  and.  as  '  mortality '  ex- 
presses the  death-rate,  so  '  morbidity '  indicates 
the  sick-rate,  whether  the  diseases  be  faud  or  not. 

Since  health  is  an  extremely  ill-defined  state, 
marked  out  by  no  absolute  boundaries,  and  since 
many  people  suffer  from  diseases  that  are  con- 
cealed intentionally  or  through  ignorance,  it  be- 
comes a  matter  of  considerable  difficulty  to  ex- 
press with  certainty  the  amount  of  illness  that 
may  exist  at  any  time.  Some  information  may, 
however,  be  obtained  from  the  records  of  sick- 
clubs  and  benefit  societies,  on  which  statistics 
may  be  based  of  the  average  time  their  sub- 
scribers are  ill  during  the  year,  in  relation  Ui 
employment,  age,  locality,  and  other  circum- 
stances. 

By  an  investigation  of  this  subject  the  rates  of 
mortality  come  to  possess  an  extended  signifi- 
cance, for  they  thus  indicivte  not  merely  the  pro- 
portion between  the  living  and  the  dead,  but  be- 
tween the  latter  and  the  two  classes  of  the  living, 
namely,  the  healthy  and  the  diseased  ;  and,  as 
a  branch  of  State  medicine,  must  doubtless  come 
to  take  a  prominent  place.  As  further  know- 
ledge provides  accurate  facts  and  figures,  the 
subject  will  have  a  distinct  practical  bearing,  in 
estimating  the  value  of  men  for  work,  if  the 
average  liability  to  disease  and  the  total  amount 
of  illness  an  individual  may  expect  to  suffer  be 
known  ;  while  it  is  reasonable  to  believe  that  as 
the  '  aptitudes  to  disease'  are  further  conditioned, 
the  means  for  prevention  may  be  extended. 

W.  H.  Allchin. 

MOBBIFIO  {morbus,  disease,  and  facio,  I 
make). — This  word  is  properly  applied  to  anj 


MOEBIFIC. 
jdtuie  that  produces  a  disease.    Such  a  cause  is 
often  spoken  of  as  a  morMfio  agent. 

MOBBILLI  (dim.  of  morbus,  a  disease). — A 
Bynonym  for  measles.    See  Measles. 

MOBBTJS.  —  This  is  the  Latin  word  for 
disease.  Formerly  it  was  frequently  employed, 
but  is  not  much  in  vogue  at  the  present  day. 
When  applied  to  particular  diseases,  it  is  asso- 
ciated with  some  qualifying  adjective  or  noun, 
indicating  the  nature  or  seat  of  such  disease, 
some  peculiarity  by  which  it  is  characterised,  or 
the  name  of  some  renowned  authority  upon  it. 
It  would  not  serve  any  useful  purpose  to  give  a 
list  of  the  diseases  with  which  the  word  is  con- 
nected, and  it  will  suffice  to  cite,  as  examples, 
some  of  its  more  common  applications,  such  as 
viorbus  cordis,  disease  of  tlie  heart;  morbus 
coxm  or  coxarnis,  disease  of  the  hip-joint;  morbus 
cerealis,  ergotism;  viorbus  Brightii,  Bright's 
disease  ;  morbus  casruleus,  blue  disease. 

MOROCCO,  in  Worth  Africa.— -Warm, 
healthy  winter  climate.  Tangiers  is  exposed  to 
cold,  damp  S.W.  winds  in  autumn  and  spring, 
and  to  E.  winds.  Living  superior  to  Malaga. 
See  Climate,  Treatment  of  Disease  by. 

MORPHIA,  Poisoning  by.  See  Opitjm, 
Poisoning  by. 

MOBPHCEjA  {morphcea,  a  blotch). — This 
word  has  been  used  at  various  times  as  a  synonym 
of  lepra  alphoides  or  alphos,  and  leuce,  and  is 
jillied  in  meaning  with  vitiligo.  More  recently  it 
has  served  to  distinguish  a  circumscribed  form  of 
scleroderma.  Four  varieties  of  morphcea  have 
been  recognised — namely,  morphma  alba,  nigra, 
tuberosa,  and  atrophica ;  but  a  better  knowledge 
of  the  pathology  of  the  disease  will  probably 
merge  the  whole  of  these  varieties  in  sclero- 
derma. See  SoLEftODEEMA.    Erasmus  Wilson. 

MORTALITY.— Synon.:  Eateof  Mortality; 
Death-rate  ;  Fr.  Mortalite  ;  Ger.  Sterblichkeit. 

Definition. — The  proportion  of  persons  dying 
to  those  surviving  under  given  circumstances ; 
or,  more  usually,  the  proportion  borneby  the  per- 
sons who  die  to  the  whole  number  of  those  sub- 
jected to  the  given  circumstances. 

Thus  we  may  have  to  do  with  the  annual 
mortality  of  the  population  of  a  country,  a  dis- 
trict, or  a  city  ;  or  of  a  body  of  men  similarly 
circumstanced,  as  of  clergymen  or  of  lead-miners ; 
or  of  bodies  of  men  otherwise  alike,  but  sub 
jected  to  different  conditions  of  climate,  &c.,  as 
the  British  army  ;  or  of  the  population,  or  any 
section  of  the  population,  at  special  ages,  as  of 
infants  in  factory  towns. 

Or  wo  may  be  concerned  with  the  propor- 
tions of  deaths  to  survivors,  or  to  the  whole 
nnmber  of  entrants,  during  and  after  exposure 
to  a  special  cause  or  causes  of  death,  operating 
either  speedily  or  during  a  protracted  period 
Hereunder  come,  for  example,  the  mortality  sus- 
tained by  the  population  of  Rio  Janeiro,  or  New 
Orleans,  during  an  epidemic  of  yellow  fever  ;  or 
that  suffered  by  a  number  of  persons  in  passing 
through  an  attack  of  enteric  fever  or  pneu- 
monia. 

Estimation  op  Mortality. — The  annual  mor 
tality  of  a  population  is  reckoned,  not  on  the 
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numbers  in  existence  at  the  beginning  of  a  year, 
but  on  the  average  number  in  existence  on  the 
several  days  of  the  year,  or,  what  is  nearly  the 
same  thing,  on  the  mean  population  of  the  year. 
The  necessity  of  this  becomes  evident,  when  we 
consider  that  in  our  own  country  the  large  towns 
are  mostly  increasilig  at  a  very  rapid  rate,  while 
some  agricultural  parishes  and  unprosperous 
places  actually  decline  in  population.  In  the 
tovras,  therefore,  the  death-rate,  if  reckoned  on 
the  last  census,  or  even  on  the  number  be- 
lieved or  estimated  to  exist  at  the  beginning  of 
the  given  year,  would  come  out  higher  than  it 
ought  to  be,  while  in  declining  parishes  it  would 
be  somewhat  too  low.  Similarly  the  annual 
mortality  of  bodies  of  troops  is  calculated  on 
the  mean  strength. 

Two  formulae  are  in  use  for  specifying  death- 
rates.  In  the  first  the  proportion  of  deaths  is 
taken  as  unity:  thus,  the  mortality  in  England  and 
Wales  in  1878  would  be  stated  as  1  in  46.  In 
the  second,  which  is  more  convenient  and  is 
now  generally  employed,  the  number  of  lives  at 
risk  is  taken  as  100  or  1,000  :  thus  the  mortality 
of  1878  would  come  out  21-7.  Either  formula 
is  convertible  into  the  other  by  simple  division: 
thus  l,000-r-46  =  21-7;  and  l,000^21-7  =  46. 

The  death-rates  of  large  civilised  countries, 
in  which  registration  is  strictly  carried  out,  give 
a  pretty  fair  representation  of  the  viability  of 
the  population.  So  much  may  be  said  for 
England,  Wales,  and  Scotland,  and  for  most  of 
the  European  States,  but  not,  unfortunately,  for 
Ireland,  where  the  weakness  of  the  registration 
laws  makes  the  record  defective. 

Mortality  of  Nations. — The  following  are 
the  death-rates  per  1,000  of  most  of  the  prin- 
cipal States  of  Europe : — 


In  years. 

Norway   1846-66 

Sweden   1869-78 

Denmark   ,i 

England  and  Wales   „ 

Scotland   » 

Belgium   >! 

Switzerland   1870-78 

France    1869-78 


Per  1000 
living. 
..  17-9 
. .  18-9 
. .  19-2 
. .  21-8 
. .  22-1 
. .  22-6 
. .  23-6 
. .  24-3 


Or  excluding  two  years  of  war   22'5 


24'-i 
27-2 
29-5 
29-7 
31-1 
39-6 
36-1 


Netbei-lands   1869-78 

German  Empire   1872-78  . 

Italy   1869-78  . 

Spain   1861-70  . 

Austria  W^f'll  ' 

Hungary   1868- (7  . 

Or  excluding  two  cholera  years  ... 

The  death-rate  of  Russia,  except  iu  the  ex- 
treme north,  is  high.  It  was  stated  at  35-9  in 
1842  That  of  Portugal  the  writer  has  not  been 
able  "to  obtain.  Those  of  Turkey,  of  Ireland, 
and  of  Greece  are  unknown.  In  many  of  the 
British  colonies  it  is  lower  than  even  in  Norway. 
Thus  the  average  mortality  during  the  ten  years, 
1866-76,  was  in  ' 

Victoria,  lB-8  1    South  AustraUa,  16-3 

New  South  Wales,  16'3       Tasmania,  14-8 
Queousland,  17-7  I    New  Zealand,  12-4 

MonTALiTY  OF  Cities. — The  mortality  of  cities 
is  in  this  country  almost  invariably  higher  than 
that  of  the  open  country.  But  this  rule  does 
not  apply  to  all  other  countries ;  the  exceptions 
occur  mostly  where  endemic  fevers  are  prevalent 
*  "S-ay^/s,  Aiulralian  Statiitia. 
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in  the  country.  Thus  the  mortality  rate  in  1878 
was  in  London,  23-5;  in  Edinburgh,  22-1,  and 
in  Dublin,  29  6;  and  in  20  other  large  towns 
in  the  United  Kingdom  it  varied  between  1 
in  Portsmouth,  and  29-4  in  Liverpool ;  -while  in 
50  towns  of  the  second  class  the  extremes  were 
16  2  at  Dover,  and  IB'l  at  Eochester  ;  30-4  at 
Blackburn,  and  30'8  at  Preston;  the  average  of 
the  23  towns  being  24-4  per  1,000,  and  of  the 
50  towns  23*.  In  the  same  year  the  rural  dis- 
tricts and  small  towns  of  England  yielded  an 
average  rate  of  19-  only.  There  are  a  consider- 
able number  of  districts,  almost  all  rural,  which 
year  after  year  fall  below  17  ;  and  17  was  accord- 
ingly fixed  upon  by  the  lace  registrar-general 
for  England  as  a  kind  of  standard  to  be  aimed 
at  by  sanitarians.  And  there  are  districts  in 
England,  and  entire  small  counties  in  Scotland, 
■where  the  rate  occasionally  falls  below  even  15. 

The  following  table  exhibits  the  death-rates 
experienced  in  1878  in  a  number  of  foreign  and 
colonial  cities : — 

Calcutta 
Madras 
Bombay 
New  York  . 
Brooklyn  . 
PMladelphia 
Montreal  . 
Alexandria . 
Melbourne,  1873  and 

1875. 
Home  (1878) 
Naples 

Turin  .... 
Venice 
Trieste 
Geneva 


37-7 

Paris  . 

.  24-6 

48-8 

Brussels 

.  28'0 

41-8 

Amsterdam . 

.  24-4 

24-8 

Rotterdam  . 

.  27-3 

20-1 

The  Hague  . 

.  26-i 

18-0 

Copanhagen 

.  22-0 

30-9 

Stockholm  . 

.  22-4 

45-4 

Christlania . 

.  18-5 

St.  Petersbiirj;  . 

.  47-1 

22-8 

Bei-Un  . 

.  29'9 

29-8 

Hamburg  . 

.  2G-9 

33-1 

Dresden 

.  24-7 

31-1 

Munich 

.  34-6 

28-7 

Breslau 

.  29-9 

36-2 

Vienna 

.  29-6 

23-6 

Budapest  . 

.  40-3 

Analysis  gf  Eestots. — These  tables  awaken, 
by  the  enormous  differences  between  the  several 
cities  and  countries,  a  curiosity  respecting  the 
causes  of  such  differences,  which,  however,  the 
figures  themselves  go  far  towards  satisfying.  It 
is  at  once  evident  that,  whatever  may  be  the 
case  in  the  open  country,  cities  suffer  to  a  con- 
siderable extent  in  the  ratio  of  their  ignorance 
and  neglect  of  sanitary  laws,  and  of  the  poverty 
and  squalor,  or  barbarism  of  their  populations. 
Mark,  for  example,  the  contrast  between  Phila- 
delphia and  St.  Petersbm-g !  Cities  having  a 
steadily  warm  climate,  or  a  climate  of  extremes, 
are  more  unhealthy  than  those  which  enjoy  a 
temperate  one.  By  this  consideration,  combined 
with  that  of  their  superior  civilisation,  may  be 
explained  the  favourable  position  of  the  cities  of 
Western  as  compared  with  those  of  Eastern 
Europe.  The  short,  hot  summers  are  very  fatal 
in  the  latter  region,  and  even  in  Southern  Ger- 
many and  at  Stockholm ;  while  in  Western 
Europe  generally,  and  especially  in  Scotland, 
winter  and  spring  are  the  deadly  seasons.  It  is 
noteworthy  that  in  most  of  the  large  cities  of 
Italy  the  short,  sharp,  and  changeable  winter  is 
not  less  deadly  than  the  hot  summer  and  mala- 
rious autumn ;  in  fact  good  winter  climates  for 
poUrinaires  are  exceptional  even  in  Italy. 

In  Great  Britain  the  influence  of  climate  per  so 
on  the  annual  mortality  of  tho  several  cities  and 
districts  is  not  very  great ;  and  its  effects  are 
obscured  by  those  of  other  agencies.  But  if  we 
confine  our  attention  to  the  rural  districts,  where 
tho  disturbing  factors  are  loss  important,  we 
shall  find  that  the  rates  of  mortality  are  on  tho 


whole  slightly  mor«  favourable  in  the  north 
than  in  the  south.  Of  %11  the  counties  in  Great 
Britain  Orkney-and-.Shetland  stands  best,  with 
an  annual  mortality,  on  an  average  of  10  years,' 
of  16'13  ;  and  Shetland,  the  more  northern  divi- 
sion, stands  better  than  Orkney.  Great  Britain 
is,  therefore,  no  exception  to  the  rule  that  in 
Europe  mortality  decreases  from  south  to  north. 
This  is  in  no  way  inconsistent  with  the  fact  that 
throughout  Great  Britain  winter  is  the  deadly 
season,  and  cold  is  more  fatal  than  heat,  thoracic 
than  abdominal  diseases. 

Influence  of  Seasons, — The  following  were 
the  death-rates  of  the  four  seasons  in  England 
and  Wales,  in  18C8-77 :— 


Win- 
ter. 

Spring. 

Sum- 
mer. 

Au- 
tumn. 

Tear. 

In  the  chief  towns  . 
In  the  small  towns 
and  rural  districts 

25-8 
21-7 

22-5 
19-3 

23-1 
17-2 

24-2 
18-6 

23-7 
19-0 

In  Scotland  the  seasonal  mortality,  owing, 
doubtless,  to  the  less  intensity  of  the  summer 
heat,  follows  pretty  nearly  the  order  of  the 
English  small  towns  and  rural  districts.  Thus, 
in  1878:  winter,  25-2;  spring,  23-2;  summer, 
19-8  ;  autumn,  20-4  ;  year,  22-3. 

It  would  seem,  however,  that  in  London,  in 
the  early  part  of  the  seventeenth  centiuy,  when 
the  death-rate,  owing  to  the  closeness  and 
filthiness  of  the  city,  was  fearfully  high,  the 
maximum  -was  attained  in  summer,  the  figures 
standing  as  follows  in  1606-10,  during  which 
years  the  plague  was  absent.  Average  mortalitv 
per  cent.  :—wmter  (J.  P.M.),  1-4;  spring,  l-o"; 
summer,  27 ;  autumn,  2-0 :— total,  7-0. 

Influence  of  Density  of  Population.  In 

accordance  with  a  principle  alreaHy  laid  down, 
that  in  communities  sufficiently  advanced  to  fur- 
nish mortality  statistics,  the  death-rate  dimi- 
nishes with  the  progress  of  civilisation,  the 
mortality  of  London  has  since  the  seventeeth 
century  gradually  and  greatly  diminished.  At 
the  beginning  of  this  nineteenth  century  it  had 
sunk  to  29,  in  1840-49  it  was  25-3,  and  in 
1870-78  only  23. 

The  death-rate  is  also  diminishing  in  France, 
Belgnim,  the  Netherlands,  Sweden,  and  Ger- 
many, in  all  of  which  countries  the  population 
is  believed  to  be  advancing  in  comfort  and  gene- 
ral well-being,  but  in  southern  and  eastern 
Europe,  where  comparatively  little  advance  has 
taken  place  in  these  respects,  no  such  diminution 
can  be  demonstrated. 

Nor,  though  evident  in  London  and  in  several 
other  great  towns,  can  a  diminution  of  the 
death-rate  be  positively  affirmed  of  Great  Britain 
generally.  In  Scotland,  indeed,  there  wjis  a  de- 
cided increase  from  1855  until  1876,  when  a 
decline,  which  muy  prove  transient  only,  set  in. 
And  in  England  no  improvement  could  "be  shown 
for  many  years  before  1871,  since  which  date 
there  has  been  an  almost  unbroken  succession 
of  years  of  low  mortality,  concurring  with  a 
generally  low  temperature  and  excessive  fall  of 
rain. 

'  186fi-76. 
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The  great  antagonistic  influence  in  Great 
Britain  may  be  found  in  Dr.  Farr's  principle, 
'  That  mortality  increases  with  density  of  popu- 
lation.' And  'urbanisation'  advances  so  rapidly 
in  Great  Britain,  that  all  the  efForts  and  de- 
vices of  sanitary  and  medical  science  are  scarcely 
able  to  do  more  than  neutralise  its  evil 
effects. 

SooECEs  OF  FiJLiACY. — It  may  be  as  well  to 
advert  to  some  of  the  principal  sources  of  fallacy, 
which  hamper  ns  in  appreciating  national  and 
local  death-rates.  One  of  these  is  the  varying 
number  of  births.  This  ranges  in  the  Conti- 
nental States  of  Europe  from  about  40  in  Ger- 
many and  Austria,  and  even  more  in  Russia  and 
Hungary,  down  to  25  in  France ;  and  in  Britain 
from  48  or  50  in  some  coal  and  iron  districts, 
down  to  22  in  the  county  of  Sutherland.  The 
late  Dr.  Letheby  maintained  that  a  high  birth- 
rate was  a  direct  cause  of  a  high  death-rate, 
owing  to  the  great  mortality  among  infants. 
This  was  an  error ;  the  two  often  concur,  but 
the  former  is  not  a  cause  of  the  latter,  unless 
where  the  infants  perish  in  enormous  propor- 
tion. The  usual  result  in  this  country  of  a  large 
and  especially  of  an  increasing  birth-rate,  is  to 
augment  in  the  community  the  proportion  of 
children  beyond  infancy,  and  of  young  persons, 
who  ordinarily  suffer  a  very  low  death-rate  as 
compared  with  old  or  even  middle-aged  per- 
sons. The  favourable  rates  prevailing  among 
these  young  persons  overpowering  the  unfavour- 
able ones  of  the  infants,  and  of  the  comparatively 
small  number  of  old  people,  the  apparent  death- 
rate  is  actually  diminished,  instead  of  being 
increased  as  Letheby  supposed.  And  this  points 
to  the  true  reason  why  the  death-rate  of  France 
is  higher  than  that  of  England,  whereas  the  ex- 
pectation of  life  in  the  two  countries  is  about 
the  same  at  most  ages,  the  birth-rate  of  France 
being  exceedingly  low  (Bertillon).  The  lower 
the  average  age  of  the  ^population  the  lower  the 
deathr^ate. 

A  considerable  amotmt  of  emigration  or  immi- 
gration affects  the  death-rate  in  proportion  to 
the  average  age  of  the  migrants.  Thus  the 
mortality  of  most  great  and  growing  towns 
would  stand  worse  than  it  does,  were  it  not  for 
the  large  numbers  of  young  and  healthy  persons 
from  the  country  who  settle  in  them.  Watering- 
places  and  residential  towns  appear  somewhat 
healthier  than  they  really  are,  by  reason  of  the 
numbers  of  young  domestic  servants  who  form  a 
large  portion  of  their  population.  But  it  is  in 
our  colonies  that  the  effect  of  migration  on  the 
death-rate  can  best  be  studied.  The  unexampled 
death-rate  of  New  Zealand,  quoted  above,  is  the 
result  of  two  kinds  of  causes,  one  set  of  which 
we  may  call  real,  the  other  factitious  or  apparent. 
The  former  are  the  cool,  equable  climate,  and  the 
orderly  and  prosperous  condition  of  the  popula- 
tion ;  the  latter  are  the  constant  stream  of 
mostly  youthful  immigrants,  and  the  very  high 
birth-rate. 

Infujkncb  of  Aob  and  Sex. — The  influence 
of  age  and  of  sex  on  the  mortality  in  England  and 
Wales  may  be  best  shown  in  a  tabular  form. 

Mortality  per  1,000  at  twelve  groups  of 
ages  in  males  and  females  in  the  41  years 
1838-78 :— 


All 
Agea 

0- 

6- 

10- 

15- 

20- 

25- 

23-3 

71 

8 

4 

6 

8 

9 

Female;  .... 

21-2 

62 

8 

4 

7 

8 

9 

35- 

4S- 

65- 

65- 

75- 

85- 

23-3 

13 

18 

32 

67 

147 

311 

I'emales  .... 

21-2 

12 

15 

28 

59 

134 

287 

The  superiority  of  the  women  is  here  well- 
marked,  except  during  childhood  and  the  years 
of  early  married  life  and  much  child-bearing. 

iNFLtTENCB  OF  Racb. — The  influence  of  race  is 
usually  difficult  to  separate  from  that  of  habits 
of  life.  In  Europe  the  Jews  offer  the  most 
notable  example.  It  may  be  sufficient  to  quote 
from  Oesterlen  Neufville's  statistics  of  Frank- 
fort-on-the-Maine,  who  found  that  there  the  aver- 
age age  of  Christians  at  death  was  36'9  years,  but 
that  of  Jews  was  48'7  ;  and  from  Hoffman,  the 
death-rate  of  the  Jews  of  Prussia,  which  was 
only  21'6  per  1,000,  against  29'6  among  the 
Christians. 

Ikflubncb  OF  Station  and  OcctrpATioN. — 
The  influence  of  station  and  occupation  on  mor- 
tality is  very  grea\,.  The  subject  has  been  care- 
fully handled  by  Dr.  Farr  in  the  Supplement  to 
the  Registrar-General  for  England's  thirty-fifth 
Report.  Briefly,  it  may  be  said  that  of  all  trades 
or  professions  that  can  be  isolated,  clergymen, 
barristers,  farmers,  agricultural  labourers,  game- 
keepers, grocers,  seem  to  stand  best  in  this  re- 
spect. Booksellers,  paper-makers,  wheelwrights, 
and  carpenters  also  suffer  but  a  small  mortality. 
Schoolmasters  and  teachere  go  on  well  up  to 
fifty-five.  Solicitors,  domestic  servants,  watch- 
makers, shoemakers,  blacksmiths,  range  not  far 
from  the  average  rates ;  so  do  bakers  (though- 
such  is  not  the  current  opinion),  and  the  whole 
tribe  of  weavers.  The  workers  in  iron,  as  a  rule, 
experience  but  a  low  mortality  in  early  life,  but 
a  high  one  as  they  grow  older ;  the  same  may 
be  said  of  millers,  and,  somewhat  strangely,  and 
no  doubt  for  very  different  reasons,  of  Roman 
Catholic  priests.  Tailors  begin  very  ill,  and  end 
fairly.  Medical  men,  alas  !  perish  frequently  in 
early  life,  and  only  attain  a  respectable  position 
after  fifty-five.  Chemists,  too,  and  veterinary 
surgeons,  come  out  badly.  The  figures  for 
drapers  much  resemble  those  for  medical  men. 
Those  for  miners,  naturally  enough,  are  not 
much  different  from  those  for  iron-workers, 
though  a  little  worse.  Tobacconists,  as  might  be 
expected,  suffer  very  heavily  until  middle  life. 
Printers,  bookbinders,  clerks,  commercial  travel- 
lers, glass  manufacturers,  dock  labourers,  porters, 
railway  employes,  butchers,  fishmongers,  coach- 
men, draymen,  grooms,  all  suffer  a  very  high  mor- 
tality. And  the  very  worst  positions  are  occupied 
by  the  dealers  in  alcohol  and  in  lead  (the  painters), 
and  by  the  potters. 

These  facts  are  of  considerable  practical  in- 
terest in  relation  to  questions  of  life  insurance. 

Mortality  of  Diskasks. — Some  acquaintance!- 
with  the  mortality  of  diseases,  and  the  extent 
to  which  it  is  influenced  by  age,  sex,  climate, 
season,  &c.,  is  also  of  great  value  for  prognosis 
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Information  on  this  subject  will  be  found  under 
the  heads  of  the  several  diseases ;  moreover  the 
limits  of  this  article  are  not  sufficient  to  admit 
of  much  discussion  of  the  subject. 

A  few  facts  respecting  the  acute  infectious 
diseases  will,  however,  be  of  interest — 

1.  Typhoid  Fever. — The  average  death-rate  of 
enteric  fever  was  put  by  Murchison,  in  accord- 
ance with  British,  French,  and  German  hospital 
statistics,  at  17"4  per  cent.  There  is  a  good 
deal  of  ground  for  putting  the  average  mortality 
of  children  and  youths  at  11  or  12,  but  it  is  pro- 
bable that  only  the  worst  cases  occurring  in 
children  find  their  way  to  hospitals.  Over  fifty 
years  of  age  somewhere  near  one-half  usually  die 
(Liebermeister). 

2.  Typhus. — In  typhus  the  mortality  varies 
extremely  in  different  epidemics,  sometimes  rising 
above  the  average  of  enteric  fever,  more  often, 
perhaps,  falling  below  it.  In  Ireland  it  is  usually 
low,  averaging  perhaps  9  or  10  per  cent.,  or  less. 
The  mortality  of  children  from  this  disease  is 
much  lower  than  from  enteric  fever  (Murchi- 
son, Lebert,  &c.).  The  number  of  deaths  as- 
cribed to  typhus  (that  is  continued  fever,  inclu- 
ding enteric)  in  the  register,  is,  however,  largest 
in  proportion  to  the  living  under  five  years  ;  is 
low  from  10  to  15,  and  again  from  25  to  35  ;  and 
then  increases  gradually  up  to  extreme  old  age. 
One  cannot  help  suspecting  that  other  febrile 
affections  of  children  are  confounded  with  typhus 
and  enteric  fevers. 

3.  Measles. — The  mortality  from  epidemics 
of  this  disease  is  often  as  low  as  2  or  3  per  cent., 
but  it  has  been  known  to  rise  to  30  per  cent, 
under  unfavourable  circumstances,  as  where  chil- 
dren, or  even  adults,  are  crowded  together  in  a 
hospital.  Among  '  virgin '  communities  (as  in  well- 
known  epidemics  in  Iceland,  Faroe,  Madagascar, 
Fiji)  the  mortality  is  sometimes  frightfully  large. 
It  is  comparatively  small  in  summer;  and  de- 
cidedly small  among  the  comfortable  classes, 
owing  doubtless  to  the  exercise  of  greater  care. 
It  is  beyond  comparison  greatest  in  the  second 
year  of  life,  and  by  the  tenth  has  become  quite 
trifling ;  but  adults  may  die  of  measles. 

4.  Scarlatina.  —There  is  a  prodigious  differ- 
ence in  the  deadliness  of  different  epidemics 
of  this  disease,  even  in  the  same  locality.  In 
Southern  Europe  it  is  comparatively  a  mild  dis- 
ease; in  Britain  it  is  most  severe;  yet  even  here 
eighty  successive  cases  may  occur  without  a 
death.  But  a  mortality  under  10  per  cent,  may 
be  considered  moderate  (Thomas,  in  Ziemsscn); 
it  is  often  much  higher.  It  is  at  its  maximum 
from  the  second  to  the  fourth  year,  but  continues 
very  deadly  up  to  ten  or  twelve;  by  fifteen  it 
has  almost  reached  a  minimum,  but,  unlike 
measles,  continues  to  be  somewhat  formidable 
ihroughout  life,  especially  to  parturient  women. 
Season  and  station  in  life  make  little  difference 
in  its  deadliness 

6.  Smallpox.  — SmfiUTpox  did  and  does,  in  un- 
vaccinated  communities,  where  it  has  long  been 
at  home,  destroy  somewliere  about  10  per  cent, 
of  the  population  ;  and  of  persons  unprotected  by 
vaccination,  who  are  attacked,  40  per  cent,  often 
perish.  Among  'virgin'  communities  it  is  still 
more  deadly.  Age  makes  comparatively  little 
difference  in  its  fatality. 
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6.  Whooping  cough. — The  death-rate  of  this 
disease  is  very  large  in  the  first  year  of  life,  de- 
clining afterwards  like  that  of  measles,  but  rather 
more  rapidly,  and  becoming  quite  insignificant 
before  the  tenth  year.  Whooping-cough  is  more 
fatal  in  winter  than  in  summer,  in  towns  than  in 
the  country,  among  the  poor  than  among  the  rich  ; 
but  these  differences,  except  the  first,  are  not 
very  well-marked.  John  Beddoe. 

MOBTIFICATIOM"  {mors,  death,  and/a«o, 
I  make). — A  popular  name  for  gangrene.  See 
Gangeene. 

MOTILITY,  Disorders  of.— The  power  of 
executing  movements  of  the  different  parts,  or 
of  the  body  as  a  whole,  may  be  interfered  with 
in  various  ways;  and  as  such  disabilities  are 
generally  partial,  the  particular  movements  that 
happen  to  be  implicated  will  also  differ  amongst 
themselves  in  different  cases. 

The  disorders  of  movement  to  be  referred  to 
in  this  place  are  principally  those  in  which  mus- 
cles of  one  of  the  limbs,  or  of  other  external  parts 
of  the  body  are  concerned  —  though  disorders 
of  the  same  kind,  and  also  of  different  degrees, 
are  likewise  frequent,  in  which  we  may  find  per- 
verted movements  of  viscera  and  their  ducts,  as 
well  as  of  blood-vessels:  in  other  words,  portions 
of  the  involuntary  muscular  system  are  apt  to 
have  their  functional  activity  deranged,  after 
some  of  the  same  modes  as  portions  of  the 
voluntary  muscular  system. 

In  such  cases,  almost  without  exception — and 
to  whichever  class  the  defects  may  belong — the 
disordered  motility  is  due  primarily  to  some  de- 
fective or  abnormal  action  of  the  nerve-centres 
or  of  the  nerves  in  relation  with  the  muscles  im- 
plicated, rather  than  to  any  primitive  disease  of 
the  muscles  themselves. 

Classification. — Disorders  of  motility  are 
divisible  into  three  primary  classes,  according 
as  they  show  themselves  (A)  in  response  to 
voluntary  incitations ;  (B)  in  response  to  mere 
'reflex'  impressions;  or (C) spontaneously.  The 
particular  muscles  implicated  (or  the  mode  of 
distribution  of  the  various  defects)  will  neces- 
sarily differ  much  according  to  the  extent  and 
situation  of  the  disease  in  the  nerve-centres  or 
in  the  nerve-trunks  to  which  the  defects  are 
due.  In  some  cases  particular  defects  of  motility 
can  be  confidently  referred  to  disease  of  the 
brain,  and  even  of  particular  parts  thereof;  in 
others  they  may  be  referred  to  disease  of  the 
spinal  cord  in  particular  regions;  or,  in  other 
cases  still,  they  may  be  as  clearly  due  to  some 
altered  condition  of  nerve-roots  or  of  cerve- 
trunks  in  their  continuity. 

A.  Disorders  of  voluntary  movements. 
Under  this  head  are  to  be  included  different  varie- 
ties of  disordered  movement,  thus  divisible : — 

1.  Di?n.inutiiin  of  motor  power. — This  varies 
much  in  degree  in  different  cases.  There  m.ay 
be  mere  weakness  (paresis)  or  actual  loss  of 
power  (paralysis)  of  one  or  more  limbs,  or  of 
particular  sets  of  muscles.  The  type  of  the 
paralysis  will  vary  according  to  tiie  seat  and 
extent  of  the  lesion;  thus  it  may  be  due  to  a 
cerebral  lesion,  and  be  of  the  hemiplegic  type 
{see  Hemiplhoia)  ;  or  it  may  bo  due  to  a  spinal 
lesion,  and  be  of  the  paraplegic  type  {see  Para- 
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^LBGU) ;  or  the  loss  of  power  may  be  owing  to 
disease  or  injury  of  some  nerve-trunk,  and  then 
be  of  the  type  of  a  peripheral  paralysis,  such  as 
we  get  in  facial  palsy. 

2.  Imperfect  coordination  of  movements.— a.w& 
the  several  muscles  concerned  with  the  produc- 
tion of  a  given  movement  act  without  the  rela- 
tive subordination  and  gradation  of  force  needful 
for  its  proper  execution.  Some  muscles  contract 
too  powerfully  and  others  not  enough,  or  some 
contract  too  quickly  and  others  too  slowly,  with 
the  effect  of  producing  a  spasmodic  or  otherwise 
disordered  movement  —  one  by  which  the  end 
desired  is  not  readily  attained.  The  condition 
thus  produced  is  known  as  'ataxia.'  of  which 
there  are  two  principal  varieties — one  caused 
by  disease  of  the  posterior  columns  of  the  spinal 
cord  {see  Locomotok  Ata^t)  ;  and  the  other  by 
disease  of  the  cerebellum  {see  Cerebellum, 
Lesions  of).  Ataxia  is,  in  fact,  a  condition  for 
the  most  part  caused  by  the  defects  described  in 
the  previous  category,  together  with  that  to  be 
mentioned  in  the  next,  the  two  states  co-existing 
(in  different  proportions  in  different  cases)  among 
muscles  called  into  simultaneous  or  successive 
activity  for  the  execution  of  various  complex 
movements.  A  kind  of  ataxy  may  indeed  be 
induced  by  mere  paresis  in  some  muscles  of 
a  physiological  group,  that  is  of  some  muscles 
whose  business  it  is  habitually  to  act  in  com- 
bination with  others. 

3.  Spasmodic  action  of  certain  muscles. — On 
volitional  incitations  reaching  the  spinal  cord 
in  certain  states  of  disease,  some  of  the  muscles 
whose  contraction  is  to  be  brought  about  are 
thrown  into  a  condition  of  over-action  or  tonic 
spasm,  whereby  the  cerformance  of  the  move- 
ment is  greatly  interfered  with.  In  such  cases 
there  is  almost  always  in  addition  increased 
reflex  excitability,  so  that  it  is  in  some  cases 
difficult  to  say  how  much  of  the  spasm  is  pri- 
marily due  to  the  volitional  incitation,  and  how 
much  to  reflex  spasms — caused  by  cutaneous  im- 
pressions consequent  upon  the  commencing  move- 
ment. These  conditions  are  especially  met  with 
in  cases  where  portions  of  the  cord  are  cut  off  from 
the  so-called  'inhibiting'  influence  of  the  brain, 
at  the  same  time  that  there  is  hyperaemia,  with 
increased  excitability  of  the  then  active  regions 
of  spinal  grey  matter.  This  state  of  things  is  par- 
ticularly frequent  in  '  primary  sclerosis  of  the 
lateral  columns.'  On  the  other  hand,  the  initia- 
tion of  voluntary  movements  may,  in  other  cases, 
give  rise  to  clonic  spasms  in  the  parts  moved, 
especially  in  certain  cases  of  disseminated  or 
insular  sclerosis.  See  Spinal  Coed,  Diseases  of. 

4.  Tremors,  shakings,  or  choreic  movements. — 
Tremors  (tine  or  coarse)  and  shakings  are  really 
clonic  spasms  of  limited  range ;  and  all  gradations 
may  at  times  be  met  with  between  these  several 
types  of  disordered  movement.  Such  morbid 
movements  of  one  or  other  grade,  even  if  they 
«xi8t  more  or  less  continuously,  are  usually  in- 
creased by  volitional  incitations.  This  is  the 
case,  for  instance,  in  paralysis  agitans;  in  the 
trembling  from  mercurial  poisoning  or  from 
chronic  alcoholism,  as  well  as  in  that  from 
senile  changes ;  in  the  shakings  met  with  in 
disseminated  sclerosis;  and  also  in  the  more 
irregular  movements,  often  of  wider  range,  mot 


with  in  chorea.    See  Chohba  ;  Spinal  Coed,  Dis- 
eases of ;  and  Teemoe. 

B.  Disorders  of  reflex  raotility. — The  con- 
ditions on  which  disordered  movements,  due  to 
increase  of  reflex  excitability,  depend,  have  been 
above  referred  to.  The  withdrawal  of  brain- 
influence  from,  and  the  increased  hyperaemia  of 
certain  tracts  of  spinal  grey  matter,  seem  to  be  the 
main  causes,  and  these  are  met  with  principally 
in  certain  forms  of  paraplegia,  and  in  spasmodic 
spinal  paralysis,  or  primary  sclerosis  of  the 
lateral  columns.  The  mere  weakening  of  cere- 
bral influence  will,  however,  lead  to  an  increased 
manifestation  of  reflex  movements,  as  may  be 
seen  in  certain  nervous  or  delicate  persons,  iu 
infants,  or  in  young  children. 

Two  forms  of  reflex  actions  have  to  be  dis- 
criminated, namely,  those  excited  by  cutaneous 
impressions — skin  reflexes;  and  those  induced 
by  taps  or  slight  blows  upon  tendons — tendon 
reflexes.  Both  forms  are  often  unduly  exalted 
in  the  same  person,  though  sometimes  the  skin 
reflexes  may  be  normal,  whilst  the  tendon  re- 
flexes are  greatly  exaggerated. 

Eeflex  movements  of  both  kinds  may  be 
diminished,  either  (1)  from  disease  of  afferent 
nerve-roots  outside  or  within  the  cord,  as  in 
locomotor  ataxy ;  (2)  from  destructive  disease  of 
the  grey  matter  of  the  cord,  as  in  many  cases  of 
severe  paraplegia ;  or  (3)  from  disease  of  the 
motor  roots  or  nerves  supplying  particular  groups 
of  muscles. 

An  increase  or  a  diminution  of  reflex  excita- 
bility is  frequently  met  -with,  and  is  often  of 
much  importance,  in  connection  with  one  or  other 
of  the  viscera,  such  as  the  heart,  the  stomach, 
the  bladder,  or  the  intestines.  This  undue 
nervous  excitability  may  be  depend  upon  mor- 
bid conditions,  partly  of  the  medulla  or  spinal 
cord,  and  partly  of  portions  of  the  sympathetic 
system. 

As  possible  conditions  of  much  importance  in 
the  aetiology  of  many  nervous  affections  we  may 
here  also  mention  disordered  activity  of  certain 
vaso-motor  centres,  which,  either  immediately 
or  remotely,  influence  the  calibre  of  the  blood- 
vessels supplying  certain  portions  of  the  brain 
or  cord.  In  this  manner  there  may  be  induced 
either  spasm  of  their  vessels,  with  greatly  lowered 
blood-supply;  or  paralysis  of  vessels,  with  con- 
sequent hypersemia  in  such  nerve-centres.  These 
conditions  would  correspond  with  the  death-like 
pallors  or  the  flushings  occasionally  observable 
in  the  face,  or  other  tracts  of  skin.  The  doubt 
exists,  however,  as  to  how  long  such  mere 
reflex  pallors  or  flushings  may  persist  in  nerve- 
centres,  that  is,  when  they  are  simply  due  to 
functional  defects.  Are  they  always  merely  tran- 
sient phenomena,  or  may  they  persist  for  days  or 
even  weeks,  as  some  have  supposed  ? 

C.  Spontaneous  movements. — The  move- 
ments which  are  manifested  '  spontaneously '  are 
various  in  nature  or  degree,  though  they  are  of 
kinds  similar  to  those  that  may  be  excited  by 
voluntary  incitations.  We  need  only  enumerate 
these  different  varieties  bore,  and  briefly  indicate 
either  the  diseases  in  which  they  are  encountered, 
or  the  conditions  on  which  they  depend,  (a) 
IVemors,  such  as  present  themselves  in  paralysis 
agitiins,  or  mercurial  poisoning;  (6)  twitchings. 
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or  startings,  occurring  in  one  or  more  limbs, 
either  upper  or  lower,  in  some  cases  of  cerebral 
and  of  spinal  disease ;  the  more  irregular  but 
less  spasmodic  movements,  known  as  (c)  choreic, 
occurring  principally  in  the  disease  from  which 
they  derive  their  name  (being  sometimes  indefi- 
nite, and  at  others  distinctly  co-ordinated) ;  (d) 
spasms,  which  may  be  either  co-ordinated,  as  in 
some  cases  of  chorea ;  clonic,  as  in  epilepsy, 
eclampsia,  and  other  allied  affections ;  or  tonic, 
as  in  tetany,  tetanus,  strychnia-poisoning,  and 
certain  spinal  affections,  as  weU  as  in  some  cere- 
bral diseases. 

Conditions  of  rigidity  and  contraction,  due  to 
a  more  or  less  permanent  tonic  spasm,  are 
scarcely  to  be  described  under  the  head  of  spon- 
taneous movements,  since  in  such  conditions, 
although  there  is  powerful  muscular  contraction, 
there  is  no  actual  movement ;  and,  similarly,  the 
spontaneous  flickerings  of  muscular  fibres,  seen 
in  so  many  cases  of  progressive  muscular  atrophy, 
deserve  to  be  mentioned  here,  even  though  no 
movements  are  produced,  owing  to  the  small 
number  of  muscular  fibres  involved  at  any  one 
time.  The  flickerings  themselves  are  really  clonic 
spasms,  involving  a  few  iibres  simultaneously. 

Trhatment. — The  treatment  of  these  different 
nervous  conditions  will  be  considered,  fully 
un<ler  the  various  special  articles  to  which  re- 
ference has  been  made. 

H.  Charlton  Bastian. 

MOUTH,  Diseases  of. — The  principal  dis- 
eases of  the  mouth  may  be  thus  enumerated  in 
the  following  order  : — 1.  Inflammation  and  its 
results ;  2.  Epulis  ;  3.  Gumboil ;  4.  Eanula  ; 
6.  Salivary  calculus ;  and  6.  Salivary  fistula. 
Diseases  of  the  tongue  and  of  the  teeth  are 
treated  of  in  other  articles 

1.  Inflammation. — Stnon. :  Stomatitis;  Fr. 
Stomatite  ;  Ger.  Mundschldmhautentzundung. — 
Inflammation  of  the  mouth  is  fully  described 
under  the  heading  Stomatitis.  See  also  Aphtha; 
and  Canceum  Oris. 

2.  Epulis.  —  Stwon.  :  Fr.  ^IpuUde  ;  Ger. 
Epulis. 

Descbiption. — Epulis  is  the  name  given  to  a 
tumour  which  springs  from  the  alveolar  processes 
and  from  the  periosteum  covering  them.  It  is 
more  often  seen  in  connection  with  the  inferior 
than  with  the  superior  maxilla.  It  forms  a 
smooth,  rounded,  or  lobulated  tumour,  covered 
with  the  mucous  membrane  of  the  gum.  It  is 
firm  or  semi-elastic  to  the  touch.  As  it  grows, 
it  loosens  and  displaces  the  teeth.  Its  intimate 
structure  varies  considerably.  Sometimes  it  is 
a  simple  fibrous  tumour;  sometimes  a  round- 
celled  sarcoma ;  sometimes  a  myeloid.  At  first 
it  is  benign  ;  but  if  it  be  allowed  to  remain,  it 
is  apt  to  ulcerate,  and  exhibits  something  of  a 
malignant  aspect  and  character. 

Teeatmejtt. — The  tumour  should  be  removed, 
and  the  portion  of  the  alveolar  process  from 
which  it  springs  should  be  taken  away.  Unless 
this  be  done,  the  growth  is  almost  certain  to 
return. 

3.  Gumboil. — Stnon.  :  Parulis;  Fr.  Parulie; 
Ger.  Zahnfldschgeschwiir. 

DBSCRiPTioif. — A  gumboil  is  a  circumscribed 
inflammation  of  the  mucous  membrane,  or  of 
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the  periosteum  covering  the  alveolar  processes, 
It  is  usually  caused  by  the  irritation  of  a  de- 
cayed tooth.  In  a  severe  case  the  swelling,  pain, 
and  discomfort  are  great ;  and  the  constitutional 
symptoms  often  run  high.  When  suppuration 
takes  place  the  boil  generally  breaks,  and  a 
speedy  cure  is  obtained.  If,  however,  the  pub 
cannot  find  a  ready  exit,  it  may  burrow,  giving 
rise  to  necrosis  of  the  subjacent  bone,  or  it  may 
form  sinuses  in  various  directions — for  instance, 
on  the  cheek. 

Treatment. — The  cheek  should  be  poulticed, 
and  the  old-fashioned  fig  poultice  is  often 
applied  to  the  gum  with  advantage.  The  mouth 
is  to  be  frequently  rinsed  with  hot  water.  The 
diet  should  consist  entirely  of  fluids.  An 
aperient  should  be  given  at  the  outset,  and  sub- 
sequently a  suitable  stimulant,  such  as  ammonia 
and  bark.  As  soon  as  pus  can  be  detected,  the 
gum  should  be  lanced.  When  the  acute  inflam- 
mation has  subsided,  the  source  of  irritation 
shotdd  be  removed. 

4.  Banula. — Stnon.  :  Fr.  GrerwuUleitc ;  Ger. 
Ranula  ;  Frbschleingeschxtmlst. 

Definition. — Cystic  formations  in  the  mucous 
membrane  beneath  the  tongue,  which  take  their 
origin  sometimes  in  the  ducts  of  the  sublingual 
or  sub-maxillary  glands,  sometimes  in  the  areo- 
lar spaces,  and  possibly  also  in  the  bursa  be- 
tween the  genio-hyo-glossi  muscles. 

A.  Internal  Eanula. — Descbiption. — The  ma- 
jority of  cases  of  ranula  are  unconnected  with 
the  salivary  glands ;  and,  in  many  instances,  a 
probe  may  be  passed  along  the  ducts,  or  the 
saliva  may  be  noticed  flowing  from  them,  while 
the  ranula  remains  unaltered. 

Other  cases  belong  to  that  simple  variety 
which  depends  merely  upon  an  accumulation  of 
the  normal  secretions  in  a  natural  cavity,  such 
as  a  duct,  which  has  become  temporarily  ob- 
structed. Such  obstruction  may  arise  from  local 
inflammation,  from  inspissation  of  the  normal 
fluid,  or  from  the  impaction  of  a  salivary  cal- 
culus, as  will  be  subsequently  described. 
_  Tbeatment. — The  majority  of  cysts  in  this 
situation  lie  just  beneath  the  mucous  membrane. 
They  are,  moreover,  always  smaU  at  their  com- 
mencement, so  that  if  the  attention  of  the  sur- 
geon is  called  to  them  early,  they  can  generally 
be  cured  by  taking  up  a  piece  of  the  cj-st-wall, 
and  cutting  it  oflT  with  scissors  ;  or  a  seton  may 
be  passed  through  the  tumour  and  knotted,  when 
the  cyst  will  gradually  contract. 

B.  External  Eamda.  —  Descriptiox.— These 
are  larger  tumours,  which  lie  between  the  tongue 
and  the  jaw,  and  become  prominent  at  the 
upper  part  of  the  neck.  Though  the  term 
ranula  is  applied  to  thorn,  they  are  of  a  diflPerent 
character,  and  analogous  to  the  sebaceous  tu- 
mours which  are  so  frequently  met  with  in  the 
skm,  containing,  like  them,  a  thick,  gritty  sub- 
stance of  a  fawn  colour,  often  very  offensive. 
This  material  is  made  up  chiefly  of  epithelium, 
plates  of  cholesterine,  and  oil. 

Sometimes  these  enlargements  advance  very 
slowly  ;  but  in  other  instances  their  progress  is 
extraordmanly  rapid,  and  then  the  disease  is 
called  amtc  ranula. 

Treatment. —The  cure  of  cases  of  this  class 
IS  more  diflScult  and  tedious.    The  cyst  should 
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be  freely  opened  from  the  mouth ;  the  contents 
scooped  out;  and  the  cavity  filled  with  lint. 
Sometimes  it  is  desirable  to  make  a  counter- 
opening  in  the  neck,  and  to  treat  the  disease  as 
an  ordinary  abscess.  Passing  a  seton  may  be 
useful.  To  dissect  the  cyst  out  is  an  unneces- 
sary proceeding,  and  not  always  free  from 
danger. 

6;  Salivary  Calculus. — Stnon.  :  Fr.  Calcul 
salivaire ;  Ger.  Speichelstein. 

Descbiption. — Concretions,  composed  chiefly 
of  phosphate  of  lime,  are  not  very  imcommon 
in  the  ducts  of  the  parotid,  sub-maxillary, 
and  sublingual  glands.  These  calculi  may  vary 
in  size  from  a  pin's  head  to  a  filbert,  or  even 
larger.  Not  unfrequently  they  form  around  some 
small  foreign  body,  such  as  a  seed  or  a  morsel  of 
woody  fibre,  which  has  made  its  way  into  the 
duct.  Occasionally  they  occupy  the  substance 
of  the  gland,  but  more  often  they  are  found  in 
the  duct.  Here  they  may  simply  obstruct  the 
outlet,  and  give  rise  to  an  accumulation  of  the 
secretion,  forming  a  raniila,  and  inconveniencing 
the  patient  by  forcing  the  tongue  upward  and 
baclnvard  ;  or  they  may  cause  a  local  inflamma- 
tion which  terminates  in  an  abscess. 

Teeatment. — If  a  concretion  can  be  felt,  either 
with  a  finger  or  with  a  probe,  an  incision  should 
be  made  and  the  calculus  removed.  If  there  is 
local  inflammation,  it  should  be  fomented  or 
poulticed ;  and,  if  an  abscess  forms,  it  should  be 
opened  and  then  treated  in  the  same  way. 

6.  Salivary  fistula. — Stnon.  :  Er.  Fistule 
salivaire ;  Ger.  Speichelfistel. 

Descbiption. — Occasionally  the  duct  of  the 
parotid  gland  (Steno's  duct)  is  wounded  or  in- 
volved in  an  ulceration,  or  an  abscess  forms  in 
its  track  and  bursts  externally.  In  such  cases  a 
salivary  fistula  is  likely  to  be  the  result.  The 
secretion  from  the  parotid,  instead  of  making  its 
way  into  the  mouth,  dribbles  over  the  cheek. 

Tbeatiebnt. — The  treatment  of  salivary  fis- 
tula consists,  first,  in  establishing  an  opening 
into  the  mouth  by  means  of  a  few  threads  of  silk, 
a  wire,  or  a  piece  of  catgut,  passed  from  without 
inwards,  brought  out  at  the  mouth,  and  the 
ends  tied  together.  The  next  point  is  to  close 
the  skin  of  the  cheek  over  the  fistulous  opening. 
This  may  be  done  by  touching  the  edges  with 
the  actual  cautery,  so  as  to  make  them  contract ; 
by  paring  the  edges,  and  bringing  them  accu- 
rately together ;  or  by  dissecting  the  skin  around 
the  wound,  sliding  it  along  so  as  to  cover  the 
opening,  and  securing  it  with  stitches.  But  the 
cure  of  salivary  fistula — a  purely  surgical  pro- 
ceeding— is  always  diflicult,  and  a  more  or  less 
depressed  scar  is  sure  to  remain. 

W.  Faielib  Clarke. 

MOVABLE  KIDITET.  -See  Kidnbys, 
Diseases  of. 

MOVEMEITT,  Therapeutical  TTses  of.— 
SraoN. :  Movement  Cure  ;  Kinesitherapeutics  ; 
Fr.  Gymnastique  Suedoise ;  Ger.  Kinesitherapie. 

DBScarpTiON. — The  method  of  treatment  of 
disease  by  movement  appears  to  have  been  first 
designed  by  Ling,  a  member  of  tho  Eoyal 
Swedish  Academy,  about  the  beginning  of  the 
present  century.  The  movements  employed  are 
3aid  to  be  of  three  classes,  namely:  1.  Active 
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movements,  executed  by  the  patient  himself,  or 
by  the  patient  aided  by  an  assistant ;  2.  Passive 
movements,  performed  by  the  assistant  on  the 
patient;  and  3.  Acts  of  resistance  to  movements, 
whether  executed  by  the  assistant  against  the 
patient,  or  by  the  patient  against  the  assistant. 

Uses. — The  several  classes  of  movements,  for 
which  mechanical  arrangements  are  also  con- 
trived, when  scientifically  employed,  are  used  in  ' 
the  treatment  of  paralysis,  curvatures  of  the 
spine  or  limbs,  and  injuries  and  diseases  of  the 
joints.  Movements  of  the  nature  of  friction  or 
shampooing  are  also  employed  in  the  treatment 
of  certain  diseases  of  internal  organs,  and  will 
be  found  described  elsewhere  in  this  work.  See 
Feiction  ;  and  SHAMPOoiNa. 

MOX.3E  (Eastern). — A  term  for  a  form  of 
counter-irritation,  which  consists  in  producing  an 
eschar  by  burning  certain  materials  upon  the 
skin  of  a  part.  Moxse  were  originally  prepared 
in  Eastern  countries  from  the  leaves  of  the  arte- 
misia ;  but  when  used  in  this  country,  cotton- 
wool and  other  substances  are  employed.  See 
Counteb-Ieritation. 

MUCOID  DEGEHEBATIOU.  —  A  form 

of  degeneration,  which  is  associated  with  the 
production  of  a  mucus-like  substance.  See  Degk- 

NEEATION. 

MUCOtrS  MEMBBANES,  Diseases  of. 

This  class  of  membranes,  which  Hne  organs  and 
passages  communicating  with  the  exterior  of  the 
body,  though  presenting  modifications  as  to  their 
minute  structure  in  diflTerent  parts  of  the  body, 
exhibit  a  general  resemblance  in  their  construc- 
tion, and  consist  essentially  of  sub-mucous  tis- 
sue; abasement-membrane;  epithelium  of  various 
kinds  covering  the  free  surface;  and  numerous 
glands  or  follicles,  differing  in  their  characters 
in  different  tracts.  They  are  highly  vascular 
as  a  rule  ;  and  many  of  them  are  richly  provided 
with  absorbent  vessels.  It  is  only  intended  in 
this  article  to  treat  briefly,  from  a  general  point 
of  view,  the  morbid  conditions  to  which  mucous 
structures  as  a  class  are  liable.  Those  connected 
with  the  several  mucous  tracts  are  discussed 
under  their  appropriate  headings. 

1.  Injury. — Most  of  the  mucous  surfaces  are 
exposed  to  injury  from  various  causes.  This  may 
come  from  without,  the  cause  being  either  me- 
chanical, chemical,  or  excessive  heat.  As  illus- 
trations may  be  mentioned  injury  to  the  mucous 
lining  of  the  alimentary  canal  or  air-passages  by 
foreign  bodies ;  corrosion  from  swallowing  strong 
acids  ;  and  burning  or  scalding  of  the  mouth  or 
of  parts  lower  down,  in  consequence  of  inhaling 
a  hot  blast  or  swallowing  boiling  water.  In  other 
cases  the  injury  may  originate  within  the  body, 
as  by  calculi  passing  along  tubes  or  lodged  m 
cavities ;  hardened  faeces  in  the  intestines  ;  para- 
sites •  or  therupture  of  enlarged  veins,  aneurisms, 
or  abscesses  opening  into  mucous  cavities. 

The  effects  of  an  injury  to  a  mucous  surface 
differ  much  in  their  nature  and  extent,  accord- 
ing to  its  cause.  Thus  there  may  be  a  mere 
contusion ;  a  superficial  erosion  or  abrasion ;  a 
more  or  less  extensive  wound  or  rupture,  other 
structures  being  then  also  involved ;  a  bum  or 
scald ;  or  actual  destruction  by  corrosives.  More 
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or  less  intliimraation  follows  injury  to  a  mucous 
surface.  Subsequently  ulcers  may  be  produced, 
which  by  their  cicatrization  may  give  rise  to  con- 
striction or  actual  obliteration  of  tubes,  and  other 
untoward  consequences. 

2.  Hypersemia  and  Anaemia. — The  mucous 
membranes  are  7ery  prone  to  become  the  seat 
of  congestion,  either  active,  mechanical,  or  pas- 
sive.   Active  cmigesiion  may  be  a  part  of  a 
physiological  process,  as  is  seen  in  the  gastric 
mucous  membrane  during  the  process  of  diges- 
tion.   Any  slight  irritation  may  also  cause  it, 
and  it  is  scarcely  practicable  to  indicate  a  dis- 
tinct line  of  demarcation  between  this  condition 
and  inflammation,  of  which  active  congestion 
constitutes  the  earliest  stage.    It  is  character- 
ised by  bright  redness,  new  vessels  frequently 
coming  to  view ;  and  at  first  by  a  tendency  to 
dryness  of  the  affected  membrane,  which  may 
be  followed  by  excessive  and  altered  secretion. 
Mechanical  congestion   is  often   an  important 
morbid  condition  in  connection  with  mucous 
structures,  giving  rise  to  troublesome  symptoms. 
For  instance,  in  cases  of  cardiac  disease  ob- 
structing the  pulmonary  circulation,  the  mucous 
lining  of  the  air-passages  becomes  more  or  less 
congested   permanently;  and  if  the  general 
venous  circulation  becomes  overloaded  from  a 
similar  cause,  other  mucous  tracts  suifer,  espe- 
cially that  of  the  alimentary  canal.    This  tract 
is  also   directly  involved  in  cases  of  portal 
obstruction.    Particular  portions  of  a  mucous 
membrane  might  become  the  seat  of  mechanical 
congestion,  if  some  local  vein  should  become 
obstructed  from  any  cause.    The  effects  of  this 
condition  are  in  the  first  instance  to  make  the 
colour  deeper,  with  a  more  or  less  venous  hue ;  and 
at  last  the  small  veins  may  be  evidently  dilated 
and  varicose.    The  secretion  becomes  modified 
in  quantity  and  quality,  and  in  time  a  permanent 
discharge  is  likely  to  be  established,  consisting 
of  an  unhealthy,  thick,  and  tenacious  mucus ; 
while  the  proper  secretion  of  special  glands, 
such  as  the  gastric  juice,  is  interfered  with.  In 
some  instances  mechanical  congestion  gives  rise 
to  an  abundant  flow  of  a  watery  mucus.  The 
membrane  itself  is  also  liable  to  become  altered, 
being  swollen  at  first ;  and  ultimately  it  may 
become  permanently  thickened  and  firmer  than 
normal,  owing  to  increase  of  connective  tissue, 
while  its  own  special   structures  degenerate. 
Passive  hypercemia  may  follow  inflammation  oi 
a  mucous  membrane  ;  or  it  occurs  in  persons  of 
relaxed  and  feeble  habit ;  or  follows  undue  use 
of  2.  part  covered  with  a  mucous  membrane,  as 
in  the  case  of  the  throat. 

Ancemia  in  connection  with  a  mucous  mem- 
brane is  important  only  when  this  is  a  part  of 
general  anaemia  from  any  cause.  Those_  mucous 
surfaces  which  are  visible,  such  as  the  conjunctivae 
or  the  lining  of  the  mouth  and  lips,  give  the 
most  striking  evidence  of  this  condition,  as  iiuli- 
cated  by  their  pallor  or  even  bloodlessnoss.  An 
aneemic  condition  of  the  alimentary  canal  inter- 
feres in  an  importjint  degree  with  the  functions 
of  its  mucous  membrane,  and  with  the  formation 
of  the  secretions  which  it  normally  produces. 

3.  Inflammation. — Various  forms  and  de- 
grees of  inflammation  are  of  very  common 
occurrence  in  connection  with  mucous  mem- 
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branes,  and  a  large  number  of  cases  in  ordinary 
practice  belong  to  this  class.    Without  entering 
into  any  description,  it  will  suffice  to  slate  here 
that  the  inflammation  may  be  acute,  sub-acute, 
or  chronic ;  and  eitlier  catarrhal,  croupous,  or 
diphtheritic  in  character  {see  Inflammation). 
Different  tracts  of  membrane  present  different 
degrees  of  liability  to  these  several  forms  of  in- 
flammation ;  and  the  catarrhal  form  not  only  has 
various  grades  of  intensity,  with  corresponding 
variety  in  its  products,  which  may  become  muco- 
purulent or  actually  purulent,  but  these  products 
also  differ  in  their  nature  in  connection  with  dif 
ferent  membranes  of  the  mucous  class.  Further, 
inflammation  from  special  causes,  such  as  gonor- 
rhoea, is  characterised  by  running  a  definite 
course,  and  forming  special  products.  When 
the  inflammation  is  of  a  severe  type,  it  may  end 
in  more  or  less  destruction  of  the  mucous  tissues, 
as  indicated  by  erosions,  ulcerations,  or  even 
gangrene.   Where  the  submucous  tissue  is  loose, 
oedema  is  liable  to  occur.    From  this  cause,  as 
well  as  from  thickening  of  the  mucous  membrane 
itself,  or  from  a  croupous  or  other  deposit  on  its 
surface,  narrowing  or  even  actual  closure  of  any 
tube  or  passage  lined  by  such  a  membrane  is 
apt  to  be  produced.   Inflammation  may  also  give 
rise  to  sub-mucous  supptiration.    When  the  in- 
flammation is  chronic,  permanent  changes  are 
set  up  in  mucous  tissues,  the  normal  elements 
being  altered  or  entirely  removed,  and  a  fibroid 
material  being  formed  in  course  of  time,  so  that 
the  membrane  is  rendered  permanently  thickened 
and  tough.    The  cause  of  inflammation  of  a 
mucous  membrane  may  be  local,  including  in- 
jury, mechanical  or  chemical  irritation,  or  that 
resulting  from  undue  heat  or  cold,  morbid  pro- 
ducts or  gro^vths  ;  or  general,  such  as  chilling  of 
the  body  from  '  a  cold,'  blood-poisoning  in  con- 
nection with  fevers  and  other  conditions ;  or 
the  inflammation  may  be  a  part  of  some  specific 
disease — for  instance,  diphtheria  or  gonorrhoea. 
Some  mucous  tracts  are  particularly  liable  to  be 
affected  under  certain  predisposing  conditions, 
and  at  certain  periods  of  life.    Thus,  bronchitis 
is  very  common  in  children  and  old  persons; 
while  the   former  are  exceedingly  subject  to 
catarrh  of  the  alimentary  mucous  lining. 

4.  TJloeration. — Ulcers  are  of  common  occm^ 
rence  on  mucous  surfaces.  They  usually  result 
from  injury  or  inflammation,  or  are  the  termina- 
tion of  certain  special  morbid  processes,  as  in 
the  case  of  typhoid  fever,  syphilis,  tubercular 
disease,  cancer,  dysentery,  or  djphtheria.  Ulcera- 
tion may  depend  upon  destruction  of  the  tissues 
by  parasitic  gromns,  as  in  some  cases  of  thrush. 
Some  pathologists  believe  that  ulceration  of  a 
mucous  membrane  occasionaUy  arises  from  plug- 
ging of  arteries,  and  consequent  death  of  a  limitSl 
portion  of  this  membrane,  which  separates,  leav- 
ing an  ulcer.  In  the  case  of  the  stomach  it  ha* 
also  been  supposed  that  under  certain  circum-  • 
stances  the  gastric  juice  may  so  act  upon  the 
mucous  lining  as  to  destroy  it.  A  peculiar  form 
of  ulcer  is  sometimes  observed  in  the  duodenum 
after  severe  burns.  Ulceration  often  begins  in 
connection  with  the  glandular  structures ;  this 
may  be  due  in  the  first  instance  to  mere  block- 
ing up  of  their  orifices,  leading  to  accumulation 
of  their  products  and  subseqaent  inflammation  - 
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but  certain  special  morbid  processes  commence 
in  these  structures.  Inflammation  may  cause 
ulceration,  either  by  directly  destroying  the 
membrane  rapidly  or  gradually,  or  by  setting  up 
sub-mucous  suppuration.  Mucous  ulcers  differ 
much  in  their  seat,  extent,  depth,  shape,  and  other 
characters,  according  to  their  cause.  The  simple 
forms  are  either  mere  erosions,  or  of  the  catarrhal 
or  follicular  yarieties ;  and  in  each  of  the  special 
diseases  already  mentioned  the  ulcers  present 
peculiar  characters.  Occasionally  they  assume 
a  gangrenous  appearance.  If  they  extend  deeply, 
they  involve  other  tissues  besides  those  of  the 
mucous  membrane,  and  may  thus  lead  to  per- 
foration of  cavities  or  tubes,  and  other  untoward 
consequences.  Cicatrization  often  takes  place, 
and  this  may  lead  to  permanent  contraction, 
stricture,  or  even  complete  closure  of  channels 
lined  by  mucous  membranes,  with  more  or  less 
thickening  and  induration.  Ulceration  fre- 
quently destroys  the  glandular  structures,  which 
are  not  afterwards  renewed. 

6.  Gangrene. — Occasionally  the  tissues  form- 
ing mucous  membrane  mortify,  as  the  result 
either  of  severe  injury,  corrosion,  inflammation, 
or  vascular  obstruction.  The  gangrene  is  of  the 
moist  kind,  and  the  dead  tissues  may  separate  in 
a  mass  or  in  shreds.  Consequently  an  ulcer  is 
left ;  or  actual  perforation  of  a  tube  or  hoUow 
organ  may  take  place. 

6.  Nutritive  Changes. —  Hypertrophy  of 
mucous  tissues  is  sometimes  seen,  but  this  may 
appear  to  be  the  case  when  it  is  not  really  so, 
the  membrane  being  thickened  and  flrm,  owing 
to  a  chronic  inflammation,  and  the  formation  of 
fibrous  tissue.  Atrophy  is  not  uncommon,  espe- 
cially of  certain  of  the  elements  of  mucous  mem- 
branes, such  as  the  glands  or  epithelium.  Be- 
generation  is  also  often  observed,  affecting  these 
and  other  structures.  This  degeneration  may  be 
of  a  senile  character  ;  or  of  a  special  kind,  such 
as  albuminoid  or  mucous  degeneration.  Not  un- 
commonly mucous  tissues  are  relaxed  and  de- 
ficient in  tone,  their  nutrition  being  impaired. 

7.  Deposits  and  New  Growths. — The  chief 
new  formations  observed  in  connection  with 
mucous  membranes  are  polypi,  villous  growths, 
epithelioma,  and  tubercle.  Syphilitic  gummata 
may  involve  these  membranes.  Cysts  also  occa- 
sionally form,  originating  from  the  glands  or 
epithelial  structures.  It  may  be  mentioned  here 
that  certain  animal  or  vegetable  parasites  are 
often  associated  with  mucous  membranes. 

8.  Special  Diseases. — It  will  suffice  to  re- 
mark under  this  head  that  in  certain  diseases 
mucous  membranes  are  particularly  affected, 
such  as  typhoid  fever,  diphtheria,  and  dysentery. 

Symptoms. — The  symptoms  which  may  arise 
in  connection  with  one  or  other  of  the  diseases 
affecting  mucous  membranes  just  indicated,  are 
of  the  following  nature : — 

1.  Morbid  semations,  usually  of  a  more  or 
less  painful  character,  are  often  experienced. 
These  will  vary  in  degree  and  kind,  not  only 
with  the  nature  of  the  disease,  but  also  with  the 
particular  mucous  surface  which  is  involved, 
some  being  much  more  sensitive  than  others. 
Painful  sensations  are  chiefly  met  with  in  con- 
nection with  injury,  inflammation,  or  ulceration, 
and  they  will  be  localised  in  accordance  with  the 


seat  and  extent  of  the  mischief.  As  a  general 
rule  it  may  be  stated  that  the  sensation  is  one  of 
burning,  rawness,  or  soreness  ;  and  it  is  usually 
much  increased  by  any  irritation  of  the  affected 
part,  to  which  mucous  membranes,  from  their 
situation,  are  specially  exposed.  Sometimes 
the  morbid  sensation  consists  in  a  feeling  of 
tickling,  itching,  or  undue  irritability  and  sensi- 
bility to  sensory  impressions.  It  must  be  borne 
in  mind  that  serious  lesions  of  mucous  surfaces, 
which,  as  a  rule,  cause  marked  painful  sensa- 
tions, may  exist  without  any  such  elFects. 

2.  Hemorrhage  from  mucous  surfaces  is  of 
common  occurrence,  the  amount  of  blood  lost 
varying  from  a  mere  trace  to  a  quantity  sufficient 
to  cause  death.  The  bleeding  may  apparently 
take  place  qmte  spontaneously,  and  without  any 
evident  cause,  as  in  some  cases  of  epistaxis ;  oi 
it  may  be  associated  with  congestion,  injury, 
inflammation,  ulceration,  gangrene,  new  growths, 
or  other  conditions. 

3.  Morbid  prod/ucts  are  very  frequently  formed 
on  mucous  surfaces,  or  the  normal  secretions 
are  modified  in  quantity  or  quality.  Thus,  the 
mucus  may  be  deficient  or  excessive  ;  and  either 
thin  and  waterj',  unduly  thick  and  adhesive, 
modified  in  its  reaction,  or  otherwise  altered.  A 
free  serous  fiow  may  take  place  from  a  mucous 
membrane,  as  the  result  of  congestion  or  catarrh. 
Muco-purulent  matter,  actual  pus,  and  croupous 
or  diphtheritic  substance,  are  among  the  chief 
morbid  products  formed  in  connection  with  mucous 
surfaces.  Not  only  do  these  materials  reveal 
their  presence  by  being  discharged  externally 
in  various  ways,  but  they  may  themselves  cause 
other  symptoms,  by  affecting  substances  with 
which  they  come  into  contact.  For  instance,  in 
the  alimentary  canal  unhealthy  mucous  secretions 
often  lead  to  fermentation  and  decomposition  of 
food,  with  their  consequences  ;  and  similar  effects 
are  produced  on  the  urine  by  morbid  materials 
formed  in  the  bladder.  Some  products  are  also 
in  themselves  irritating,  and  afliect  injuriously  the 
siu'faces  over  which  they  pass,  causing  pain,  or 
setting  up  secondary  inflammation.  Gangrenous 
tissues  may  also  be  discharged. 

4.  Expulsive  actions  of  different  kinds  are 
often  excited  by  morbid  conditions  connected 
with  mucous  surfaces  lining  passages  and  organs. 
These  may  be  illustrated  by  sneezing,  coughing, 
vomiting,  undue  action  of  the  bowels,  and  fre- 
quent micturition.  They  may  result  merely  from 
excessive  sensibility  of  the  membrane ;  or  from 
the  presence  of  blood,  or  of  the  morbid  materials 
already  mentioned. 

6.  The  special  functions  of  certain  mucous 
membranes  are  very  liable  to  be  interfered  with 
when  they  are  affected  in  various  ways,  espe- 
cially in  consequence  of  chnnges  in  the  epithe- 
lium and  glandular  structures.  This  may  be 
best  illustrated  by  the  alimentary  canal,  where 
dyspeptic  symptoms  often  arise  from  changes 
of  this  character,  the  secretions  necessary  for  (he 
process  of  digestion  not  being  properly  formed ; 
and  absorption  by  the  intestinal  wall  is  also  liable 
to  be  interfered  with. 

6.  Obstruction  or  contraction  of  tubes  or 
orifices  lined  by  mucous  membranes  may  arise 
from  inflammatory  or  hypert.ropliio  thickening, 
submucous  oedema  or  suppuration,  thick  secre- 
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tion,  cicatrization  of  ulcers,  or  some  forms  of 
new  growth.  The  consequent  symptoms  are 
similar  to  those  from  other  forms  of  obstruction, 
Sdch  as  dysphagia  when  the  oesophagus  is  af- 
fected, dilatation  of  the  stomach  from  obstruc- 
tion of  the  pylorus,  retention  of  urine  when 
the  urethra  is  involved,  or  some  form  of  dyspnoea 
when  the  air-tubes  are  obstructed. 

7.  Physical  examination,  particularly  by  in- 
spection, at  once  reveals  the  condition  of  mucous 
surfaces  which  are  visible.  This  may  be  aided 
by  instruments  in  the  examination  of  parts  which 
are  situated  more  internally.  Special  modes  of 
examination  give  us  important  information  as  to 
the  diseases  of  certain  mucous  membranes,  such 
as  that  lining  the  air-tubes. 

8.  General  sympioTns, — Diseases  of  mucous 
membranes  are  often  accompanied  with  symp- 
toms affecting  the  general  system.  The  most 
obvious  of  these  are  fever  and  wasting,  which 
may  arise  from  various  causes.  Pyrexia  is 
not  as  a  rule  high  in  inflammation  of  mucous 
surfaces.  It  must  be  remembered  that  certain 
affections  of  this  class  of  membranes  are  but 
manifestations  of  some  general  or  constitutional 
disease,  which  presents  its  own  symptoms. 

Treatmbnt. — The  general  principles  or  indi- 
cations in  the  treatment  of  diseases  of  mucous 
membranes  may  be  summed  up  as  follows : — 
1.  To  relieve  pain  and  other  sensations  by  ap- 
propriate means.  2.  To  check  hsemorrhages,  if 
they  are  in  such  amoimt  as  to  need  interference. 
3.  To  subdue  inflammatory  action.  4.  To  brace 
up  and  give  tone  to  relaxed  tissues.  6.  To 
influence  secretions  and  morbid  products,  increas- 
ing or  diminisliing  the  former,  checking  or 
modifying  discharges,  and  endeavouring  to  aflfect 
special  materials,  such  as  diphtheritic  deposits. 
6.  To  allay  undue  excitability,  causing  violent 
actions ;  or  to  aid  such  actions  as  may  be  neces- 
sary to  expel  excessive  secretions  or  morbid 
products ;  or  in  other  ways  to  prevent  their 
accumulation.  7.  To  supply  the  place  of,  and 
prevent  the  symptoms  resulting  from  the  want 
of  secretions  necessary  for  special  purposes, 
which  are  formed  by  certain  mucous  surfaces, 
such  as  the  gastric  juice.  8.  To  treat  particu- 
lar morbid  conditions,  such  as  ulcers,  gangrene, 
new  growths,  or  constriction,  with  the  view  of 
curing  them.    9.  To  treat  general  symptoms. 

Local  applications ;  or  such  remedies  as  when 
administered  internally  come  into  contact  with 
the  affected  surface,  are  of  much  value  in  the 
treatment  of  diseased  mucous  membranes.  Tliese 
may  be  anodyne,  sedative,  stimulating,  astrin- 
gent, demulcent,  or  of  other  kinds,  according 
to  the  action  required ;  and  they  are  often  ad- 
vantiigeously  applied  in  special  ways.  Opera- 
tive procedures  are  not  unfrequently  required. 
General  treatment  is  often  of  the  greatest  ser- 
vice in  the  management  of  diseases  of  mucous 
membranes,  and  this  may  be  the  only  indication 
needing  attention.  Moreover,  it  must  be  borne 
in  mind  that  there  are  certain  diseases  in  which 
the  morbid  condition  of  the  mucous  membrane 
18  but  a  part  of  the  general  malady,  and  calls 
for  no  special  treatment. 

Fbederick  T.  Roberts. 

MTJCOTTS  BALE.— An  adventitious  sound 
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heard  on  auscultating  the  chest  in  certain  forms 
of  disease,  and  due  to  the  passage  of  air  through 
viscid  fluid  in  the  bronchi.  8ee  Physicai  Exa- 
mination. 

MTTOOUS  SEOEETIOir,  Disorders  of 

See  Mucous  Meiibbanes,  Diseases  of;  and 
Secretions,  Disorders  of. 

MtrCOTTS  TTTBEBCIjES.— SsTNON. :  Con- 
dylomata ;  Fr.  Plaques  muqueuses. 

Definition. — Flattened  raised  patches  upon 
the  soft  skin  and  mucous  surfaces  of  syphiljtie 
persons.    See  Condyloma. 

.SItiologt. — Mucous  tubercles  are  a  certain 
evidence  of  syphilitic  contamination,  and  belong 
to  what  are  commonly  known  as  the  secondary 
manifestations ;  they  may  appear  very  early  in 
that  stage  of  the  disease,  or  amongst  the  later 
symptoms.  They  are  often  present  in  hereditary 
syphilis.  Mucous  tubercles  are  much  more  fre- 
quent in  women  than  in  men ;  in  fact  they  are 
sometimes  the  only  symptom  of  the  constitu- 
tional taint  in  females. 

Experimental  inoculation  of  the  discharge  from 
these  tubercles  shows  that  it  is  capable  of  pro- 
ducing a  hard  chancre  at  the  point  of  insertion, 
followed  by  general  syphilis ;  and  from  clinical 
observation  it  would  appear  that  these  lesions 
are  highly  contagious,  and  a  fertile  source  for 
spreading  disease. 

Description. — Mucous  tubercles  consist  of  a 
circumscribed  hypertrophy  of  the  skin  and  cuticle. 
They  appear  as  flat,  elevated  patches,  of  a  round 
or  oval  shape,  with  a  broad  base,  of  a  reddish 
colour,  and  generally  covered  by  a  thin  grey 
pellicle.  When  in  close  proximity  they  coalesce, 
and  form  a  dense  tuberculated  mass  of  irregular 
shape  and  size,  which  is  generally  fissured,  ulce- 
rated, and  encrusted  with  dried  secretion  from 
the  neighbouring  skin.  As  a  rule  they  are  not 
painful,  but  when  irritated  they  become  very 
sensitive.  When  situated  upon  a  mucous  mem- 
brane they  are  less  raised,  patchy  in  appear- 
ance, and  whitish  in  coloxir.  This  is  especially 
the  case  in  the  throat,  where  they  have  been 
termed  2}laques  opalines.  At  other  times  they 
may  form  superficial  ulcerations  with  inflamed 
margins. 

The  favourite  locality  of  mucous  tubercles  is 
the  genital  organs,  the  anus,  and  the  moist  skin 
adjoining;  but  they  are  not  frequent  on  the 
penis.  They  may  also  be  found  at  the  umbilicus, 
axillsB,  auditory  meatus,  ate  of  the  nose,  on  the 
lips  and  nipples,  and  between  the  toes.  Tho 
mucous  membranes  usually  aflfected  are  those  of 
the  mouth,  tongue,  and  throat ;  and  occasionally 
they  are  seen  in  the  vagina  or  on  the  os  uteri. 
Want  of  cleanliness  favours  their  development, 
as  does  irritation  from  any  cause ;  and  in  stout 
persons  they  may  be  met  with  in  unusual  situa- 
tions, where  folds  of  skin  meet,  and  perspiration 
collects. 

In  young  children,  the  subjects  of  inherited 
syphilis,  mucous  tubercles  are  generally  found 
at  or  about  the  anus  or  organs  of  generation ; 
but  when  the  disease  has  been  communicated, 
tho  mouth  and  fauces  are  more  usually  uflPectcd. 

Treatment. — The  local  treatment  of  eyijhilitie 
condylomata,  is  cleanliness,  with  some  mercurial 
or  astringent  application  ;  and  if  the  patches  b* 
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small  and  few  in  number,  this  will  generally  be 
sufficient.  If  the  tubercles  be  large,  indxirated, 
and  ulcerated,  or  if  they  be  very  chronic,  with 
little  disposition  to  subside  under  the  above 
treatment,  an  occasional  pencilling  with  nitrate 
of  silver  or  tincture  of  iodine  may  hasten  tlieir 
removal.  General  mercurial  treatment  must  be 
combined  with  the  local  remedies.  Attention 
must  of  course  be  given  to  the  general  health. 

George  G.  Gascoyen. 

MULTILOCUTjAE  {mulii,  many,  and  lo- 
culi,  small  spaces). — A  term  applied  to  cysts 
and  other  forms  of  growths,  and  to  pulmonary 
cavities,  when  they  consist  of  many  small  spaces 
or  loculi.    See  Cysts. 

MUMPS.  —  Stnok.  :  Parotitis  ;  Cynanche 
Parotidea  ;  Fr.  Oreillon  ;  Ger.  Mumps. 

Definition. — An  acute,  febrile,  infectious 
disease  ;  attended  with  swelling  of  the  salivary 
glands,  mostly  of  the  parotids ;  and  ending  in 
resolution. 

Etiology. — This  is  an  iiifection  more  com- 
monly seen  in  young  persons  — boys,  growing  girls, 
and  young  men  ;  but  it  may  occur  in  adults  of 
either  sex  who  are  much  with  the  sick,  and  have 
not  had  the  complaint  before.  Mumps  rarely 
attacks  the  same  person  twice.  It  occurs  as  an 
epidemic  in  large  institutions,  such  as  schools 
and  barracks.  It  is  conveyed  from  person  to 
person  by  contagion— that  is,  by  infecting  par- 
ticles reproduced  in  the  course  of  the  disease, 
and  given  off  by  the  sick,  possibly  even  before 
the  glands  are  affected,  certainly  for  two  or 
three  weeks  afterwards.  It  has  an  incubation- 
period  of  i'rom  eight  days  to  three  weeks. 

Some  hygienic  defects  may  favour  the  spread 
of  raumps.  Whether  it  prevails  more  at  one 
season  than  another  is  uncertain. 

Anatomical  Characters. — Not  many,  pro- 
bably no  cases  of  idiopathic  parotitis  afford  the 
pathologist  an  opportunity  of  making  a  post- 
mortem examination  into  the  nature  of  the  affec- 
tion. But  arguing  from  analogy,  some  maintain 
that  here,  as  in  the  more  frequently  fatal  symp- 
tomatic parotitis,  the  inflammation  has  its  start- 
ing-point in  the  gland-tissue  proper,  or  in  a 
catarrh  of  its  duct.  Others  again  assert,  and 
this  has  long  been  the  prevalent  opinion,  that  the 
interstitial  and  the  connective  tissue  arouud  tlie 
gland  are  the  seat  of  the  mischief.  The  affection 
is  probably  both  parenchymatous  and  intersti- 
tial. But  wherever  the  inflammation  has  its 
origin,  certain  it  is  that  the  interstitial  and 
cellular  tissue  around  the  gland  are  the  parts 
which  give  most  evidence  of  the  existence  of  the 
disease.  They  become  hyperaemic,  infiltrated 
with  serous  fluid,  and  consequently  much  swollen. 
And  this  (Edematous  state  passes  to  stnictures 
beyond  those  pertaining  directly  to  the  parotid 
gland.  Seldom  does  there  appear  to  be  any 
fibnnous  exudation  poured  out;  and  still  less 
frequently  do  the  tissues  exhibit  any  tendency 
to  break  down  and  to  suppurate.  The  swelling 
completely  disappears  about  three  days  after 
the  fever.  On  the  subsidence  of  the  local  lesion 
a  so-called  metastasis  to  the  testicle  and  other 
glandular  and  fibrous  structures  is  not  rare. 
Alterations  in  the  kidney  and  atrophy  of  the 
testicles  have  followed;  nor  have  the  investments 
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of  the  nerves,  or  the  surfaces  of  the  heart,  alwavs 
escaped.  ' 

Symptoms  akd  Diagnosis.  —  Some  general 
symptoms  always  precede  the  local  manifes- 
taiions  of  mumps;  they  may  be  so  slight  as 
almost  to  escape  notice ;  or  fatigue  in  the  day, 
restlessness  at  night,  chilliness,  or  vomiting  may 
mark  the  ingi-ess.  These  initial  symptoms  do 
not  occur  until  a  week  after  exposure  to  in- 
fection, and  may  not  be  followed  at  once  by  the 
local  signs.    Mostly,  after  a  week  of  malaise,  or 

L  ^  °^  iUness,  the  onset  of  mumps  is 
sudden,  with  chill,  rarely  rigor,  sometimes  vomit> 
ing,  and  well-marked  fever;  often  only  a  few 
hours  before  pain  and  swelling  begin  in  the 
parotid  or  sub-maxillary  glands. 

One  restless  night  follows,  either  from  pain, 
or  from  fever,  or  both.  Sometimes  the  pain  is 
severe,  and  the  temperature  only  elevated  by  one 
degree  ;  sometimes  the  fever  is  more  evident.  It 
generally  reaches  100°  or  101°,  and  frequently 
rises  to  103°  or  104°;  at  this  point  it  is  not 
long  maintained,  but  subsides  as  the  local  lesion 
is  established,  falling  to  the  normal,  or  even 
below  it,  on  the  third  or  fourth  day  of  the  disease. 
The  temperature  may  be  low  while  the  swelling 
is  still  marked  and  painful ;  and  in  some  cases 
appetite  returns  before  eating  is  easy.  This 
happens  when  the  patient  is  kept  at  rest  in  bed. 
Without  such  precaution  sudden  and  gi-eat  ele- 
vations of  temperature  occur  at  the  end  of  the 
first  week,  either  without  serious  local  mischief, 
or  with  orchitis,  deafness,  tinnitus  of  one  ear, 
and  albuminuria,  not  always  transient;  rheu- 
matism, and  heart-affections,  leaving  traces  both 
of  pericardial  and  of  endocardial  inflammation, 
may  also  occur. 

From  face-ache  and  enlarged  lymphatic  glands, 
the  sudden  sensation  of  pain  or  stiffness  in  the 
parotid  or  submaxillary  gland,  following  on  the 
general  symptoms,  and  absence  of  any  such  local 
trouble  as  usually  affects  the  lymphatics,  together 
with  the  history  of  a  possible  infection,  will  gene- 
rally suffice  for  the  diagnosis'  of  mumps.  Fur- 
ther evidence  is  obtained  on  examining  the  spot, 
where,  besides  the  swelling  being  at  fcrst  deeply 
seated,  some  degree  of  swelling  of  the  parts 
surrounding  the  gland  exists  near  the  lobe  of 
the  ear,  which  very  soon  thereafter  increases 
to  such  an  extent  as  to  involve  more  or  less  the 
whole  of  one  side  of  the  face,  and  passes  down 
on  to  the  neck.    Coincidently  with  the  appear- 
ance of  this  enlargement,  the  pyrexia  declines  in 
some  cases ;  while  in  others  some  days  elapse 
before  the  subsidence  of  the  fever.    Pain  is  now 
complained  of,  and  the  patient  can  no  longer 
ojjen  his  mouth  to  the  usual  extent.  Yawning 
excites  severe  pain ;  in  fact,  it  caij  hardly  be 
effected.   The  yawn  is  aborted.  So  with  masti- 
cation and  speaking — they  are  greatly  impaired, 
and  the  sufferer  prefers  to  starve  and  to  remain 
silent  rather  than  endure  the  pain  involved  in 
the  effort  to  perform  either  act.    The  saliva  is 
cither  largely  increased,  going  the  length  of 
salivation,  or  much  diminished  in  quantity.  If 
pressure  bo  made  over  the  swelling,  the  patient 
quickly  indicates  the  unpleasantness  and  the  pain 
of  the  proceeding;  and  the  sensation  afforded  by 
manipulation  is  that  of  an  elastic  tumour,  with  a 
slightly  softer  feeling  in  the  centre.    The  skin 
3  T 
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over  the  swelling  may  be  slightly  reddened; 
often  there  is  no  deviation  from  the  normal 
colour.  In  many  cases  these  symptoms  are  not 
nearly  so  severe,  and  the  disproportion  between 
the  amount  of  distortion  of  the  countenance  and 
the  actual  suffering  is  sufficiently  astonishing,  as 
well  to  the  patient  as  to  the  sympathising  friends. 
Most  frequently  the  affection  is  limited  to  one 
side  of  the  face ;  but  as  the  swelling  of  the  one 
side  subsides,  the  other  seems  to  take  it  up,  and 
it  runs  through  the  same  scries  of  events,  with, 
possibly,  an  interval  of  a  few  days  between  them. 
Earely  are  the  two  sides  simultaneously  affected; 
but  in  such  a  case  the  uneasiness,  pain,  and  dis- 
comfort are  of  course  greatly  increased.  After 
the  continuance  of  these  symptoms  for  about  six 
or  eight  days,  they  begin  to  abate,  the  oedema 
lessens,  the  pain  is  lost,  the  stiffness  and  tension 
disappear,  and  in  a  few  days  later  the  face 
acquires  its  usual  appearance.  Occasionally 
there  is  left,  for  some  time  after  this,  a  certain 
degree  of  hardness  in  the  neighbourhood  of  the 
parotid,  which  gives  no  uneasiness,  and  can 
rarely  be  mistaken  for  tumour.  In  like  manner 
the  history  of  the  case  will  disclose  the  nature  of 
other  local  pains,  or  of  orchitis. 

Not  uncommonly,  especially  in  young  subjects, 
a  'metastasis'  takes  place  from  the  parotid  gland 
to  the  testicle  in  boys,  and  to  the  mammae  or 
ovary  in  girls.  "When  this  occurs,  and  it  may 
happen  at  any  period  of  the  disease,  an  exacer- 
bation of  the  fever  takes  place,  and  at  the  same 
time  pain  in  the  inguinal  region  is  complained  of. 
An  examination  of  the  parts  reveals  the  fact 
that  there  is  sweUing  of  the  testicle,  an  orchitis, 
as  well  as  an  accompanying  oedema  of  the  scrotum. 
In  the  case  of  the  girl  the  vulva  becomes  the 
seat  of  the  oedema,  and  on  pressure  over  the 
region  of  the  ovary  pain  is  elicited.  The  meta- 
stasis may  take  place  before  the  inflammation  of 
the  parotid  has  entirely  subsided ;  and  when  the 
orchitis  abates,  the  parotid  may  again  take  on 
the  inflammatory  condition.  Inflammation  of  the 
coverings  of  the  brain  is  to  be  feared  on  sudden 
subsidence  of  the  inflammation  of  the  parotid, 
if  no  orchitis  follows  the  disappearance  of  the 
original  affection. 

Pbognosis. — This  is  almost  invariably  favour- 
able in  mumps,  unless  in  the  very  weakly  and  in 
the  tuberculous,  or  in  the  rare  event  of  meningitis 
being  developed.  It  may  be  said  to  be  always  a 
disease  of  a  comparatively  trivial  nature,  pro- 
ducing considerable  pain  and  much  discomfort, 
but  not  endangering  the  life  of  the  sufferer.  In 
very  exceptional  instances  the  inflammation  of 
the  parotid  terminates  in  abscess.  The  indica- 
tions of  such  an  untoward  result  are  increased 
pain  in  the  centre  of  the  swelling,  hardness,  and 
dark  red  appearance  of  the  skin  over  the  spot. 
In  time  the  abscess  discharges  outwardly,  or  into 
the  external  auditory  meatus.  Atrophy  of  the 
testis  sometimes  follows  'metastatic'  orchitis. 

TREAT.MENT. — It  may  not,  in  every  case,  and 
at  all_  seasons,  be  necessary  to  confine  a  patient 
suffering  from  mumps  to  his  bed.  But  little 
treatment,  beyond  rest  and  care  for  the  week  or 
ten  days  this  disease  lasts,  is  required  ;  still  it  is 
more  prudent  for  the  first  few  days  to  enjoin  rest 
ic  bed.  This  is  particularly  necessary  if  the  pa- 
tient bo  young.  In  every  case  going  out  into  the 
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open  air  should  be  forbidden,  and  the  patient 
recf.mmended  to  keep  as  much  as  possible  to  one 
room .  Rise  of  t  em  perature  means  i  ncreased  waste, 
and  this  is  cancelled  by  rest.  The  bowels  may 
require  relief,  as  constipation  keeps  up  distur- 
bance of  the  temperature.  All  active  evacuanta 
should  be  avoided.  It  may  be  well  to  give  some 
simple  saline,  as  potash  with  lemon  juice,  and 
diluents  during  the  first  few  days;  ice  is  always 
grateful.  A  dose  of  chloral  may  be  required  at 
night  (a  grain  for  each  year  of  the  patient's  age 
in  children)  if  there  be  any  restlessness. 

As  to  local  treatment,  not  much  is  required, 
unless  the  pain  be  unusually  severe.  It  will 
be  suf&cient  in  most  cases  to  protect  the  part 
from  the  air  by  means  of  a  light  handkerchief. 
Should  more  active  interference  be  called  for, 
some  anodyne  may  be  used,  or  soothing_  embro- 
cation, such  as  the  soap  and  opium  liniment, 
belladonna  liniment,  or  external  warmth ;  dis- 
cretion in  the  use  of  these  may  safely  enough 
be  left  in  the  hands  of  the  patient  himself,  if  of 
mature  years.  If  there  be  the  slightest  tendency 
to  suppuration,  indicated  by  increase  of  fever  and 
tenderness  over  the  gland,  with  redness  of  the 
overlying  skin,  poultices  must  be  had  recourse  to. 
and  so  soon  as  distinct  fluctuation  is  discovered 
the  abscess  must  be  opened,  otherwise  the  gland- 
tissue  becomes  stiU  further  disorganised,  the 
lobules  become  softened  and  break  down,  and  the 
gland  is  permanently  destroyed.  The  application 
of  leeches  is  useless  in  reducing  the  inflammation, 
or  in  staying  the  formation  of  the  abscess.  They 
may  be  of  service  in  lessening  the  pain  of  meta- 
static orchitis  or  ovaritis;  but  these  are  wel] 
treated  by  the  same  gentle  means  employed  in  the 
case  of  the  parotid  itself.  It  is  almost  universally 
recommended  in  the  case  of  a  metastasis  to  try 
to  induce  a  return  of  the  inflammation  to  its 
original  source,  by  the  application  of  irritants 
to  the  parotid,  such  as  a  mustard  poultice. 
This  seems  unnecessary  in  the  majority  of  in- 
stances, as  the  inflammation  is  of  such  a  mild 
type;  besides  it  implies  a  belief  in  the  dictum 
that  this  is  a  true  metastasis,  and  not  merely 
another  manifestation  of  the  same  morbid  condi- 
tion which  originally  gave  rise  to  the  parotitis. 
Tepid  sponging  is  of  use  during  the  course  of 
the  disease,  and  a  warm  bath,  or  a  pediluvium, 
may  be  required  when  metastasis  threatens. 
Sometimes  wine  or  brandy  is  required. 

Considerable  anjemia  and  much  debility  may 
persist  even  when  mumps  has  been  mild  in  its 
course,  especially  in  the  weakly  or  unhealthy, 
so  that  tonics,  with  iron  and  cod-liver  oil,  may 
have  to  be  continued  for  some  time. 

0.  Mu:ehead. 

MUBMUR. — This  term,  as  used  in  ausculta- 
tion, was  originally  applied  to  the  natural  sounds 
heard  over  the  lungs  in  respiration  ;  but  its 
employment  has  since  been  extended  to  include 
a  great  variety  of  auscultatory  sounds  connectei' 
with  the  heart,  the  blood-vessels,  the  placenta, 
&c.    See  Physical  E.kamination. 

MUSC.^  VOLITANTES  {musca,  a  fly; 
voliians,  floating  about). — This  name  is  given  to 
the  semi-translucent  threads,  spots,  circles,  and 
filaments  that  may  be  seen,  subjectively,  to  float 
and  glide  about  over  the  field  of  vision.  They 
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form  the  spectrum  of  the  vitreous  humour,  and 
oiay  be  seen  by  every  eye.  They  are  stirred  up 
and  brought  into  view  whenever  the  eye  is 
suddenly  moved ;  and  when  the  eye  is  fixed 
-they  continue  to  float  about  for  a  time,  then 
gradually  subside,  and  seem  to  sink  down  below 
And  away  from  the  axis  of  vision.  True  musccs 
voUtantes  have  no  pathological  significance,  and 
are  not  visible  objectively.  They  are,  however, 
not  unfrequently  associated  with  some  error  of 
refraction,  or  with  disturbed  states  of  cerebral 
circulation.    See  Vision,  Disorders  of. 


MTTSCLES,  Diseases  of. — Stnon.  :  Fr. 
Maladies  des  Muscles;  Ger.  Kraiikheitcn  der 
MtisJctl. 

In  describing  the  diseases  of  the  muscular 
tissue  attention  will  be  confined  to  the  voluntary 
muscles,  excluding  diseases  of  the  muscular 
substance  of  the  heart,  which  are  treated  of 
elsewhere.  Many  of  the  morbid  states  of  the 
voluntary  muscles  come  properly  under  the  con- 
sideration of  the  surgeon,  and  others  of  them  will 
bo  more  suitably  treated  of  in  special  articles  on 
the  various  diseases  of  the  nervous  system  with 
which  they  are  associated.  There  still  remain, 
iiowever,  some  special  diseases  of  muscles  to  be 
doscribed. 

1.  Acute  Inflamraation.  —  Stnon.:  Myo- 
fiiris. — Ordinary  inflammation  of  muscle,  lead- 
ing to  exudation  and  suppuration,  arises  chiefly 
■as-  a  result  of  injury,  rupture  of  a  muscle,  or 
extension  of  inflammation  from  neighbouring 
diseased  bones.  Inflammation  sometimes,  how- 
ever, arises  spontaneously,  particularly  in  the 
tongue,  diaphragm,  and  psoas  muscle ;  in  the 
latter  situation  forming  one  variety  of  psoas 
abscess.  The  symptoms  are  pain,  tenderness, 
and  swelling,  corresponding  to  the  seat  of  the 
.inflammation.  Exudation  of  serum  and  of  lymph 
takes  place,  and  subsequently  an  abscess  may 
form ;  occasionally  the  process  goes  on  to  gan- 
grene. 

Secondary  inflammations  and  formations  of 
pus  are  of  more  frequent  occurrence  than  simple 
inflammation  and  abscess.  They  arise  in  the 
course  of  the  various  forms  of  pyaemia.  The 
presence  of  such  secondary  abscesses  in  muscles 
is  especially  characteristic  of  glanders  and  farcy, 
where  inflammatory  infiltrations  of  various  sizes 
appear  in  many  of  the  muscles,  especially  those 
of  the  arm.  Disintegration  takes  place  in  their 
centre,  and  a  collection  of  puriform  fluid  results. 

2.  Chronic  Indurating  Inflammation. — 
Li  this  form  of  inflammation  there  is  prolife- 
ration of  ceUs  in  the  interstitial  tissue,  causing 
the  muscle  to  become  hard  and  painful.  The 
■whole  muscle  may  be  attacked,  or  the  pro- 
cess may  be  limited  to  one  or  more  portions. 
Lifant.s  are  often  attacked  by  chronic  inflamma- 
tion of  the  stemo-mastoid  muscle.  The  whole 
muscle  becomes  hard  and  painful,  but  rarely  sup- 
purates. The  disease  usually  yields  to  soothing 
external  applications ;  but  if  it  be  of  syphilitic 
origin,  the  use  of  internal  antisyphilitic  remedies 
may  be  required.  In  adults  chronic  indurative 
myositis  of  a  syphilitic  character  may  occur  in 
the  sterno-mastoid,  the  various  muscles  of  the 
leg  and  arm,  the  temporal  and  masseter  muscles, 
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the  tongiie,  and  other  parts.  The  disease  may 
appear  either  as  a  diffuse  inflammation,  with 
the  usual  signs  of  pain  on  movement,  tender- 
ness, and  some  swelling,  or  sometimes  a  series 
of  beaded  swellings ;  or  as  a  circumscribed  in- 
flammation, with  an  abundant  infiltration  of 
nucleated  cells.  If  the  inflammation  does  not 
soon  subside,  the  cellular  exudation  becomes  or- 
ganised into  contracting  fibrous  tissue,  and  the 
compressed  muscular  fibres  atrophy.  In  diSused 
myositis  permanent  contraction  of  the  muscle 
may  result  from  this  cause ;  in  circumscribed 
syphilitic  myositis  a  fibrous  tumour  in  the  in 
terior  of  the  muscle  may  result ;  sometimes  a 
gummy  tumour  is  formed.  Syphilitic  tumours 
thus  formed  in  muscle  bear  a  great  resemblance 
to  malignant  tumours.  Indeed  it  is  often  found 
that  the  only  means  of  distinguishing  the  two 
clinically  is  by  the  effect  of  iodide  of  potassium 
in  causing  the  disappearance  of  the  former. 

3.  Rheumatic  Inflammation. — The  morbid 
changes  in  this  form  of  inflammation  rarely  pass 
beyond  the  stage  of  congestion  and  serous  exu- 
dation, though  occasionally  proliferation  of  the 
interstitial  tissue  may  occur,  and  callosities  may 
be  formed.    See  Rhmusiatism,  Musculab. 

4.  Haemorrhage. — Haemorrhage  takes  place 
in  muscle  not  only  from  injury,  but  frequently 
in  the  course  of  typhus  and  typhoid  fevers  and 
pysemia. 

5.  Rupture. — Rupture  of  muscle  is  a  subject 
which  falls  more  properly  into  the  domain  of  the 
surgeon,  but  the  accident  occurs  also  in  circum- 
stances which  may  bring  it  under  the  notice  of 
the  physician.  Violent  contraction  of  a  muscle, 
without  external  injury,  may  lead  to  partial  rup- 
ture of  its  fibres,  for  example  the  gastrocnemius. 
The  violent  spasms  of  tetanus  occasionally  cause 
complete  rupture  of  a  muscle,  particularly  of 
the  muscles  of  the  back,  the  rectus  femoris,  and 
the  psoas.  Rupture  of  muscles  has  been  known 
to  occur  in  the  delirium  of  fever ;  and  may  be 
the  cause  of  abscess  forming  in  muscle,  as  de- 
scribed above. 

TfiHATMENT.  —  The  treatment  of  ruptured 
muscle  consists  mainly  in  rest ;  in  the  support 
of  the  muscle  by  uniform  bandaging;  and  in 
suitable  applications,  should  the  formation  of 
abscess  occiu'. 

6.  Lesions  of  Sensibility. — a.  Myalgia. — 
This  term  was  given  by  the  late  Dr.  Inman 
to  a  painful  condition  of  the  muscles  arising 
in  those  who  are  in  feeble  health.  The  pam 
is  similar  to  that  which  is  present  in  a  muscle 
after  long- continued  and  fatiguing  exertion— 
for  example,  in  the  limbs  after  a  long  walk,  •' 
or  in  the  diaphragm  and  intercostals  after 
violent  laughing.  In  persons  who  are  debili- 
tated, pain  may  arise  in  the  muscles  after  very 
slight  exertion,  and  this  constitutes  myalgia. 

It  is  often  accompanied  by  cramps  at  intervals. 
The  pain  is  most  commonly  felt  at  the  tendinous 
insertion  of  the  muscle.  The  abdominal  muscles 
are  frequently  the  seat  of  myalgia,  such  as  the 
costal  origin  of  the  external  oblique — causing, 
according  to  some  authorities,  that  pain  in  the  ' 
side  which  is  so  common  in  women — and  the 
pubic  insertion  of  the  recti.  The  muscles  of  the 
back,  and  especially  the  trapezius,  also  suffer; 
the  muscles  of  the  limbs  much  less  frequently. 
3t2 
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Wlien  situated  in  the  trunk,  myalgia  is  often 
mistaken  for  some  congestive  or  inflammatory 
condition  of  the  liver,  spleen,  or  other  viscus 
lying  beneath.  The  pains  of  myalgia  are  dis- 
tinguished by  their  hot  and  burning  character. 
They  are  increased  by  exercise  of  the  affected 
muscle,  and  disappear  when  it  is  relaxed  or 
artificially  supported.  However  severe  the  pain 
may  be,  the  pulse  remains  unaffected ;  but  it  is 
usually  uniformly  weak  and  fast. 

The  muscles  or  their  fibrous  connexions  are 
also  the  seat  of  pain  in  the  condition  known  as 
muscular  rheumatism. 

Treatment. — The  muscles  should  have  rest 
and  support  by  bandaging.  Tonic  treatment  is 
required.  Dr.  Inman  especially  recommended 
cod-liver  oil  and  tincture  of  perchloride  of  iron. 
Friction  and  counter-irritation  do  little  good. 
Exercise  is  of  no  use,  unless  combined  with  fresh 
air  and  good  diet. 

b.  Muscular  anesthesia. — This  term  is  given 
by  Dr.  Eussell  Reynolds  to  a  group  of  symptoms 
occasionally  met  with,  and  believed  by  him  to  be 
caused  by  loss  of  the  'muscular  sense.'  See 
MuscxjLAE  Sense,  Disorders  of. 

7.  Atrophy  and  Degenorations. — a.  Sim- 
ple atrophy. — Simple  atrophy  of  the  substance  of 
muscular  fibres  arises  either  from  general  de- 
fective nutrition,  during  the  course  of  wasting 
diseases,  such  as  phthisis,  in  cachectic  conditions, 
or  after  severe  fevers;  or  as  a  local  cundition 
from  disuse  of  the  muscle.  The  muscles  become 
pale  and  flabby.  The  ultimate  fibres  are  re- 
duced in  volume,  but  preserve  their  anatomical 
characters,  still  showing  the  longitudinal  and 
transverse  striation.  The  atrophy  is  sometimes 
80  advanced  in  parts,  that  the  muscular  substance 
of  the  fibre  entirely  disappears,  and  nothing  is 
jeft  but  the  sheath  of  the  sarcolemma,  which 
appears  in  the  form  of  fibrous  hands  between  the 
remaining  muscular  fibres. 

As  a  local  condition,  atrophy  is  most  fre- 
quently seen  in  muscles  in  the  neighbourhood  of 
a  diseased  joint,  or  in  a  paralysed  limb.  In 
these  cases  the  atrophy  is  usually  combined 
with  more  or  less  interstitial  deposit  of  fat 
between  the  ultimate  fibres,  constituting  fatty 
growth  on  or  infiltration  of  muscle.  Occasionally 
the  amount  of  fat  is  so  great  as  to  cause  an  actual 
increase  in  bulk  of  the  muscle,  so  that  it  appears 
hypertrophied.  The  atrophic  and  other  changes 
arising  in  paralysed  muscles  are  considered  in 
their  appropriate  articles.  Fatty  infiltration  of 
muscles  may  also  arise  as  a  primary  condition, 
■when  there  is  an  excess  of  fat  in  the  blood,  and 
atrophy  of  the  muscular  substance  results  from  it. 

h.  Fatty  degeneration. — Here  the  fat  is  depo- 
sited, not  between  the  ultimate  fibres,  as  in  fatty 
infiltration  of  muscle,  but  in  their  interior.  Eows 
of  minute  granules  appear  in  the  longitudinal 
strise,  and  gradually  increase  until  the  whole 
breadth  of  tlio  fibre  is  occupied  by  thom,  and 
nothing  is  left  but  the  sarcolemma.  When  the 
degeneration  reaches  this  extent,  it  is  of  course 
irrecoverable.  Muscles  affected  by  this  change 
become  very  soft  and  friable.  This  degeneration 
is  met  with  much  oftener  in  the  heart  than  in 
voluntary  mnsclos.  It  is  sometimes  associated 
with  atrophy  of  the  fibres  in  the  muscles  of 
limbs  attacked  by  certain  forms  of  paralysis. 
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It  is  mot  with  also  in  fever  and  phosphorus- 
poisoning,  granular  degeneration  being  the  first 
stage.    See  Fatty  Degenebation. 

c.  Granular  degeneration. — Granular  degene- 
ration of  muscles  occurs  in  fevers  and  acute 
diseases.  The  ultimate  fibres  become  swollen 
and  opaque,  being  filled  with  fine  granules. 
These  clear  up  on  the  addition  of  acetic  acid ; 
this  test  distinguishing  granular  from  fatty  de- 
generation. The  muscles  which  are  affected  by 
it  are  soft  and  friable  and  easily  rupture.  The 
fibres  no  doubt  ultimately  recover  their  natural 
appearances;  but  if  the  disease  be  severe  and 
long-continued,  granular  degeneration  advances 
to  fatty  degeneration,  as  is  seen  in  cases  of 
phosphorus-poisoning. 

d.  Waxy  degeneration  ;  Vitreous  degeneration ; 
Myositis  iyphosa. — This  degeneration,  which  was 
discovered  by  Zenker,  is  believed  to  be  partly  a 
post-mortem  change.  The  affected  fibres  swell  and 
lose  their  striation ;  and  become  of  a  homogene- 
ous translucent  aspect.  After  a  time  transverse 
fractures  appear  in  each  fibre,  dividing  it  into 
a  series  of  short  cylinders.  The  nuclei  of  the 
sarcolemma  also  multiply.  The  change  does 
not  attack  all  the  muscular  fibres  of  a  part 
uniformly;  for  healthy  and  degenerated  fibres 
are  seen  side  by  side.  It  is  observed  chiefly  in 
typhoid  fever,  cholera,  and  other  acute  febrile 
diseases,  being  often  associated  with  the  granular 
degeneration.  It  usually  attacks  the  adductor 
muscles  of  the  thigh,  the  abdominal  and  pectoral 
muscles,  and  the  diaphragm ;  appearing  in 
patches  of  one  or  more  square  inches,  which 
gradually  become  softened  and  pulpy,  and  re- 
semble a  muscular  abscess  ("WUks  and  Moxon). 
See  Deqeneeation. 

e.  Fibroid  degeneration. — Fibroid  degeneration 
of  muscle  has  already  been  referred  to  as  a  result 
of  myositis.  Chronic  or  repeated  inflammation, 
of  a  rheumatic  or  syphilitic  character,  leads  to 
the  formation  of  fibrous  tissue  in  muscle,  and  the 
muscle  becomes  of  a  tough  whitish  character. 

/.  Ossification.  —  Ossification  of  muscle  is  a 
rare  result  of  chronic  inflammation  or  irritation. 
It  is  observed  to  occur  in  muscles  which  are 
subject  to  pressure,  as  the  deltoid  in  soldiers, 
and  the  adductors  in  riders.  In  a  few  cases  ossi- 
fication of  a  considerable  number  of  the  muscles 
has  taken  place. 

8.  Tumours. — Besides  the  syphilitic,  fibrous, 
and  gummatous  tumours  already  referred  to, 
muscle  is  subject  to  growths  of  a  sarcomatous 
and  cancerous  nature.  Fatty,  cartilaginous,  vas- 
cular, and  other  tumours,  are  also  met  with  in 
this  tissue,  but  rarely. 

9.  Parasitic  Affections. — The  chief  disease 
of  muscles  belonging  to  this  group  is  that  due 
to  the  presence  of  trichina  {sec  Trichinosis). 
The  cysticercu.1  celluloses  is  also  sometimes  found 
in  muscles.    See  also  Pelodbra. 

Alexander  Davihson. 

MUSCULAE  ATROPHY,  PBOQBBS- 
SIVE.    See  Pkooressive  Muscular  Atropht 

MUSCULAE    HYPEETEOPHY.  —  An 

increase  in  muscular  tissue,  affecting  either  the 
voluntary  muscles,  or  the  muscular  tissue  of 
special  organs,  such  as  the  heart,  the  intestine, 
or  the  bladder.  True  muscular  hypertrophy  must 
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not  be  confounded  ■with  an  increase  in  the  vo- 
lume of  muscular  structures  from  hyperplasia  of 
the  connective-tissue  elements.  See  Hypertro- 
fht;  and  Pseudo-htpkrteophic  Paralysis. 

MITSCITIjAE  BHEUMATISM.— a  form 
■of  rheumatism  aflFecting  the  muscles.  See  Rhetj- 
MATisM,  Muscular. 

MITSCTTIiAB  SENSE,  Disorders  of. — 
By  the  term  '  muscular  sense '  is  meant  the  sen- 
sation by  which  we  are  aware  of  the  degree  of 
force  exerted  by  contracting  muscles.  By  it  we 
become  conscious  of  the  resistance  to  contraction, 
that  is,  the  tension  of  the  fibres,  rather  than  of 
the  contraction  itself.  This  sense  must  be  dis- 
tinguished from  the  '  common  sensibility  '  which 
muscles  possess,  and  by  which  we  feel — (1)  pain 
on  firm  pressure ;  and  (2)  pain  on  tetanic  con- 
traction, whether  spontaneous  ('cramp'),  or  ex- 
cited by  faradisation,  independently  of  the  ex- 
citation of  cutaneous  nerves,  as  when  the  skin  is 
insensitive  or  absent.  It  must  also  be  distin- 
guished from  (3)  the  sense  of  muscxilar  fatigue. 
The  muscular  sense  proper  has  been  referred  to 
a  sensation  in  the  joints,  skin,  and  other  parts, 
of  the  position  of  the  limb,  but  it  may  be  un- 
impaired when  this  sensation  is  lost  {see  EIin^s- 
THESis).  It  has  been  thought  to  be  merely  the 
consciousness  of  the  degree  of  the  out-going 
motor-impulse,  but  it  may  be  lost  when  motor 
power  is  normal,  as  in  a  case  under  the  obser- 
vation of  the  writer,  in  which  the  muscular 
sense  was  suddenly  lost  in  one  arm,  although 
the  power  was  unimpaired.  A  poker  did  not 
seem  heavier  than  a  feather.  The  sensibility 
probably  depends  upon  afferent  fibres,  which 
have  been  found  by  Tschirjew  to  terminate  be- 
tween the  fibrillae.  They  apparently  course  with 
the  motor  fibres  in  the  mixed  nerves,  but  pass 
to  the  spinal  cord  in  the  posterior  roots.  From 
the  fact  that  the  common  and  special  sensibility 
of  muscles  may  be  lost  in  different  degrees,  it 
has  been  conjectured  that  in  the  cord  the  paths 
are  not  quite  the  same. 

Hypereesthesia. — Increase  of  the  common 
sensibility  of  muscles  is  not  unusual,  but  very 
little  is  known  of  that  of  the  muscular  sense.  The 
sensation  of  restlessness,  impelling  movement, 
has  been  attributed  to  it,  but  without  sufficient 
reason.  An  increase  of  the  muscular  sense  has 
also  been  supposed  to  exist  in  writer's  cramp 
and  chorea  (Eulenberg). 

Aneesthesia. — Diminution  of  common  sensa- 
tion in  muscles  is  frequent,  with  or  without  loss 
of  voluntary  power.  Diminution  of  the  special 
sensibility,  miiscular  anwsthesia,  or  musmlar 
analgesia,  is  occasionally  observed,  commonly  in 
consequence  of  central  disease,  especially  of  the 
spinal  cord,  and  is  usually  associated  with  a 
diminution  of  other  forms  of  sensibility.  The 
diseases  in  which  muscular  anaesthesia  is  com- 
monly observed  are  locomotor  ataxy  and  hys- 
teria. In  the  former  it  is  common,  but  not  in- 
variable, and  bears  no  necessary  relation  to  the 
change  in  cutaneous  sensibility. 
^  Symptoms. — In  muscular  anaesthesia  the  pa 
tient  is  unaware  of  the  degree  of  force  exerted 
by  the  contracting  muscles,  and  is  dependent  for 
his  knowledge  of  the  position  of  his  limb,  and 
3f  its  movements,  mainly  upon  cutaneous  im- 
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pressions.  Ignorance  of  the  degree  of  contraction 
interferes  with  muscular  coordination,  by  ren- 
dering this  dependent  on  cutaneous  and  ocular 
perceptions.  When  these  are  perfect,  the  amount 
of  incoordination  may  be  slight.  The  condition 
of  the  muscular  sense  is  ascertained  by  observing 
the  accuracy  of  movement  with  and  without  clo- 
sure of  the  eyes,  and  especially  by  ascertaining 
the  sensitiveness  to  movement  against  resistance 
so  applied  as  to  affect  the  cutaneous  nerves  as 
little  as  possible.  The  best  method  for  this  pur- 
pose is  to  suspend  a  weight,  in  a  bag  or  cloth,  to 
the  limb,  and  observe  {a)  the  minimum  which  can 
be  recognised;  and  (5)  the  least  increase  in  a 
greater  weight  which  can  be  distinctly  perceived. 
The  sensibility  of  the  two  limbs  may  be  con- 
veniently compared.  In  each  of  these  points 
the  muscular  sense  may  present  a  deviation  from 
the  normal,  and  the  change  in  the  two  is  not 
always  proportioned.  Tiie  minimum  recognisable, 
and  the  minimum  difference  recognisable,  vary  in 
different  parts.  The  latter  amounts  in  the  case 
of  the  arm  in  health  to  a  difference  of  ^th  in  a 
weight  of  three  or  four  pounds.  Balls  of  similar 
size  and  appearance,  but  of  different  weights, 
have  been  employed  for  the  same  purpose. 

Tebatment. — Muscular  anaesthesia  usually 
occurs  as  part  of  a  wider  affection,  as  in  hysteria 
and  ataxy,  and  rarely  requires  special  treatment. 
Sudden  local  loss  of  muscular  sense  commonly 
depends  on  an  acute,  localised  change  in  the  cord, 
and  requires  rest  and  counter-irritation.  In  one 
case  under  the  writer's  care,  such  a  condition,  in 
the  arm  rapidly  passed  away  under  this  treat- 
ment. Faradisation  of  the  muscles  has  been 
suggested,  and  may  in  some  cases  be  useful. 

"VV.  E.  GowBES. 

MtrSCtrLAB  SPASM.    See  Spasm. 

MUSCtrLAB  TIC. — A  synonym  for  facial 
spasm.    See  Facial  Spasm. 

MUSCITIiAB  TBEMOES.    See  Tremors. 

MtTSHEOOMS,  Poisoning  by.— Synon.: 

Fr.  Empoisonnement  par  les  Champignons  ;  Ger. 
Pilzvergiftung. 

Poisoning  by  mushrooms  is  by  no  means  _a 
common  occurrence.  Great  discrepancy  of  opi- 
nion has  existed  as  to  the  poisonous  or  harm- 
less nature  of  some  species  of  fungi.  We  are 
now,  however,  increasing  our  hitherto  limited 
knowledge  of  the  various  species  and  varieties 
of  mushrooms ;  and  within  the  last  dozen  years 
the  researches  of  Schmiedeberg,  Poppe,  and 
others,  have  thrown  great  light  upon  the  active 
principle  of  at  least  one  mushroom— the  fly- 
fungus.  The  varied  toxic  symptoms  produced 
by  the  ingestion  of  mushrooms  become  more 
easily  explicable  when  wo  bear  in  mind  that 
only  a  few  fungi  are  apparently  poisonous  under 
all  conditions.  They  are  Amanita  muscaria, 
the  fly-fungus,  which  grows  not  very  plenti- 
fully in  this  country ;  Russula  iniegra  seu 
emetica  (Agaricus  integer  seu  emeticiis),  also  not 
very  common ;  Boletus  luridm  (B.  perniciosws, 
B.  bovinus) ;  and  Amanita phalloidcs  (A.  bulbttsos, 
A.  venenosa,  A.  viridis),  to  which  belong  the 
varieties  termed  Agaricus  citrinus  and  Agaricus 
viresccns.  Other  fungi  are  poisonous  only  under 
special  conditions,  among  which  may  be  named. 
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idiosyncrasy,  and  the  susceptibility  of  young 
children  to  the  toxic  effects  of  mushrooms.  The 
delicious  edible  morel  even  has  been  known  to 
produce  fatal  results.  It  must  not  be  forgotten 
that  gastro-intestinal  catarrh  of  a  severe  charac- 
ter may  result  from  the  ingestion  of  a  large 
quantity  of  ill-cooked  indigestible  fungus-tissue  ; 
that  the  highly  nitrogenous  tissue  of  fungi  is 
peculiarly  prone  to  rapid  decomposition  ;  and 
that  fungi  as  a  class  absorb  excretory  animal 
matters,  perhaps  unchanged.  These  circum- 
stances may  serve  to  explain  some  of  the  ap- 
parent anomalies  connected  'with  mushroom-poi- 
soning. Some  kinds  of  poisonous  mushrooms 
have  their  active  principle  either  dissipated  or 
destroyed  by  the  prolonged  heat  employed  in 
thorough  cooking. 

Anatomical  Chaeacters. — Evidence  of  gas- 
tro-intestinal catarrh,  more  prominent  in  the 
stomach  than  in  the  intestines;  signs  of  cardiac 
paralysis,  or  of  asphyxia ;  occasionally  fatty 
degeneration  of  the  liver  and  other  viscera ; 
and  minute  sub-serous  extravasations  of  blood, 
have  all  been  noted  after  death  from  mushroom- 
poisoning. 

Symptoms. — The  symptoms  of  mushroom  poi- 
soning are  of  a  twofold  character  :  gastro-intes- 
tinal irritation,  and  a  so-called  narcosis.  After 
partaking  of  a  meal  of  poisonous  mushrooms, 
colic  sets  in,  followed  by  nausea  and  repeated 
vomiting,  and  diarrhcea  eventually  supervenes. 
The  onset  of  symptoms  does  not  as  a  rule  mani- 
fest itself  till  after  the  lapse  of  some  hours, 
six  or  eight  or  more,  after  partaking  of  the 
fungi.  But  this  period  is  liable  to  great  va- 
riation, and  may  be  much  shorter.  Fragments 
of  the  fungi  may  be  recognised  in  the  fseces ;  and, 
indeed,  were  it  not  for  this,  and  the  history 
of  the  case,  a  diagnosis  from  violent  ordinary 
gastro-intestinal  catarrh  would  often  be  im- 
possible. In  severe  and  fatal  cases  the  stools 
of  the  patient  may  become  rice-watery  in  cha- 
racter ;  the  patient  becomes  algid,  collapsed,  and 
cyanosed,  with  muscular  contractions ;  and  in 
children  convulsions  are  not  rarely  met  with. 
The  sufferer  eventually  becomes  somnolent  and 
falls  into  a  state  of  sopor ;  but  this  is  perhaps 
not  due  to  a  true  narcosis,  but  to  the  drain  of 
fluid  from  the  system,  and  carbonic  acid  poison- 
ing. 

When  the  amanita  muscaria  has  been  taken, 
cerebral  symptoms  are  more  prominent.  The 
patient  appears  to  be  in  a  state  of  inebriation ; 
and  there  frequently  appears  to  be  a  tendency 
to  dash  the  head  against  a  wall  or  other  solid 
object.  These  symptoms,  are,  however,  not  ex- 
clusively met  with  in  muscarine  poisoning,  but 
may  be  observed  when  other  fungi  have  been 
eat«n. 

DuGNOsis. — The  history  of  the  case,  and  the 
detection  of  particles  of  the  fungi  in  the  faeces, 
are  usually  suificient;  but  in  the  absence  of 
these  a  diagnosis  from  natural  disease  is  per- 
haps impossible.  It  haa  been  proposed  to  tost 
for  the  presence  of  muscarine,  the  active  alkaloid 
of  the  fly-fungus,  by  applying  a  drop  of  the  con- 
centrated or  imconcentratod  urine  to  the  heart 
of  a  frog.  Muscarine  causes  the  heart  of  the 
animal  to  stop  in  the  state  of  diastole. 

Pboonosis. — The  patient  cannot  be  considered 


safe  for  at  least  three  days,  imless  the  more 
prominent  symptoms  have  been  markedly  alle- 
viated. Death  may  occur  at  any  period  between, 
six  and  seventy-two  hours.  Recovery  is  fre- 
quent. 

Treatment.  —  In  poisoning  by  mushroom* 
emetics  should  be  promptly  administered,  to  eva- 
cuate the  stomach,  and  those  which  are  not  of  a 
depressing  nature  should  be  selected.  The  sto- 
mach-pump is  perhaps  of  little  service,  seeing 
how  persistently  the  particles  of  fungi  adhere  to 
the  walls  of  the  gastro-intestinal  canal.  Oleagi- 
nous purgatives,  as,  for  example,  a  .spoonful  of 
castor  _  oil  in  olive  oil,  may  be  advantageously 
administered.  Fortunately  the  action  of  urns- 
earine,  which  Schmiedeberg  and  Poppe  have 
isolated  as  the  active  alkaloid  of  amanita  mm- 
carina,  and  which .  is  probably  identical  with 
bulbosine,  stated  by  Letellier  and  Speneux  to 
be  the  active  principle  of  amanita  phalloidcs,  ia 
pretty  well  known.  Amanitine,  an  alkaloid,  is 
said  to  be  an  active  principle  m  certain  fungi, 
and  is  perhaps  closely  allied  to  muscarine. 
Atropine  appears  to  be  a  direct  antidote  to 
muscarine ;  and  digitalis  appears  to  be  so  in  a 
lesser  degree.  Atropine  should  therefore  be- 
given  in  small  doses  in  cases  of  poisoning  by 
amanita  mtcscarina ;  and  failing  this  some  prepa- 
ration of  digitalis.  Should  atropine  be  adminis 
tered  it  would  be  well  to  avoid  the  use  of  opium ; 
but  if  atropine  be  not  administered  the  exhaus- 
tive diarrhoea  may  have  to  be  combated  by  the 
use  of  opiates  combined  with  astringents. 

Thomas  Stevenson. 

MTALG-IA  (fivs,  a  muscle,  and  &\yos,  pain). 
A  name  for  pain  in  a  muscle.  See  Muscles, 
Diseases  of ;  and  Rheumatism,  Musctlab. 

MYCETOMA  {fJ-vKr]s,  a  mushroom).  —  A 
synonym  for  fungus-foot  of  India.  See  Fungus- 
Disease  OF  Ikdia. 

MYCODEEMA  (juu/crjs,  a  mushroom,  and 
Stpfia,  the  skin). — Vegetable  organisms  asso- 
ciated with  certain  diseases  of  the  skin.  See 
Epiphytic  Skin-diseases  ;  and  Tinea. 

MYDEIASIS  (^ti/SprSo-iy).— This  word  was 
used  by  Galen  and  other  writers  to  signify  an  un- 
due enlargement  of  the  pupil ;  but  by  Aretaus 
(Trepl  xpoy^t^y  iraduj',  I.  7)  to  mean  a  shrinking  or 
contraction  of  the  pupil.  Aretaeus  employs  the 
word  irXarvKopia  (ibid.)  to  express  dilatation  of 
the  pupil.  The  word  is  now  invariably  used  to 
mean  a  preternatural  dilatation,  and  sluggishness 
or  immobility  of  the  pupil.  It  is  the  opposite  of 
myosis.    See  Pupil,  Disorders  of. 

MYELITIS  {ixxiiKhs,  marrow). — Inflamma- 
tion of  the  spinal  cord.  A  term  that  has  been 
much  abused,  and  which  is  still  wrongly  applied 
to  many  mere  degenerative  softenings  of  this 
organ.    Sec  Spinal  Cord,  Diseases  of. 

MYELOID     1    ,  ,  , 

MYELOMA  /  (f"'''^*^.  the  marrow).  — A 

form  of  sarcoma,  characterised  by  the  presence 
of  giant  or  myeloid  cells.    See  Titmoues. 

MYOCARDITIS  (/iCs,  a  muscle,  and  Koplia,. 
the  heart).— Inflammation  of  the  walla  of  the 
heart.    See  Heabt,  Inflammation  of. 


MYOPIA. 
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MYOPIA  {niai\i, ;  from  uiai,  I  close  or  blink, 
and  SiiJ',  the  eye).— Thai  form  of  ametropia,  orerror 
of  refraction,  in  which,  owing  to  a  high  refractive 
index  of  the  dioptric  media,  or  excessive  con- 
vexity of  the  refracting  surfaces,  or  abnormal 
elongation  of  the  antero-posterior  axis  of  the  eye- 
ball, parallel  rays  of  light  converge  to  a  focus  in 
front  of  tlie  retina,  and  form,  therefore,  circles  of 
diffusion  upon  the  retina.  It  is  the  opposite 
of  hyperraetropia  {see  JiYPEKMETaopiA^,  and  is 
sometimes  called  brachytnetropia  {^pax^s,  short ; 
fteVpov,  a  measure;  and  £><!>,  the  eye),  or  hypome- 
iropia  (imofieTpos,  below  the  measure).  See 
Vision,  Disorders  of 

MTOSIS  {iMiu,  I  shut).— A  preternatural 
contraction  and  sluggishness  or  immobility  of 
the  pupil.  The  opposite  of  mydriasis.  See 
Pupil,  Disorders  of. 

MTOSITIS  {fivs,  a  muscle).— Inflammation 
of  a  muscle.    See  Mcjsclbs,  Diseases  of. 

MYXCEDEMA  {p-H^,  mucus,  and  oTSTj^ta, 
a  swelling). 

Definition. — A  name  given  by  the  writer 
of  this  article  to  a  progressive  disease,  in  which 
the  tissues  of  the  body  are  invaded  by  a  jelly- 
like mucus-yielding  dropsy,  unaccompanied  by 
albuminuria  or  other  signs  of  primary  affection 
of  the  kidneys. 

^Etiology.  —  Beyond  the  almost  invariable 
association  of  this  disease  with  the  period  of 
adult  life  in  women,  no  indications  of  its  mode 
of  causation  have  been  recognised.  In  the  fif- 
teen or  sixteen  cases  so  far  fully  recorded,  alco- 
holism, syphilis,  and  fevers,  are,  as  causes,  ex- 
cluded by  the  history.  More  married  than  single 
women  are  affected.  Pregnancy  has  in  one  or 
two  cases  been  followed  by  the  first  appearance 
of  the  change. 

Anatomicai.  Chaeactebs. — Hitherto  only  two 
bodies  of  persons  dying  from  this  disease  have 
been  examined.  The  results  were  identical  in 
these  two.  A  remarkable  overgrowth,  associated 
with  a  sort  of  retrograde  degeneration,  of  con- 
nective tissue  was  found  in  all  parts  of  the 
body.  The  fibrillar  element  of  ordinary  connec- 
tive tissue  was  everywhere  increased,  and  its 
elements  unnaturally  defined ;  the  corpuscular 
elements  were  enlarged  and  multiplied ;  the 
interstitial  cement  enormously  augmented.  In 
normal  tissue  this  latter  element  yields  some 
mucin.  The  skin  in  myxoedema  yields  many 
hundreds  of  times  as  much  mucin  as  ordinary  or 
anasarcona  skin. 

To  such  amplification  and  mucous  infiltration 
the  skin  owes  its  swelling,  its  translucency,  and 
its  defect  of  secretion.  The  same  sort  of  inter- 
stitial expansion  is  found  in  the  mucous  mem- 
branes, in  glands  of  all  kinds,  in  muscles,  and  in 
the  central  ganglia  of  the  nervous  system,  sub- 
jecting the  proper  structural  elements  of  each  tis- 
sue to  destructive  pressure.  It  is  most  developed 
of  all,  perhaps,  in  the  outer  coat  of  arteries.  The 
diminution  of  the  thyroid  is  associated  with  an 
almost  complete  annihilation  of  the  proper  gland- 
structure  by  this  stuff;  and  the  late  occurrence 
of  albuminuria  marks  the  advanced  progress  of 
its  inroads  on  the  Malpighian  bodies  and  tubules. 
Whether  the  mental  failure  of  the  last  stage  b«! 
due  to  the  operation  of  similar  changes  in  the 


brain,  is  not  a  matter  upon  which  a  decision  is 
at  present  possible.  There  appears  to  be  a 
general  increase  of  neuroglia,  and  a  very  con- 
siderable development  of  the  connective  tissue 
around  all  the  vessels.  On  the  other  hand,  the 
appearances  seen  in  sections  of  the  central  gan- 
glia are  not  those  of  disseminated  sclerosis. 

Symptoms. — The  subjects  of  myxoedema  are, 
some  doubtful  cases  excepted,  always  adult  fe- 
males, who  present  a  very  characteristic  physio- 
gnomy. The  face  is  swollen  in  every  feature,  so 
as  to  suggest  the  existence  of  renal  disease.  But 
while  the  negative  results  of  a  complete  exami 
nation  dispel  this  idea,  the  distribution  and 
quality  of  the  swelling  are  different  from  what  is 
observed  in  common  dropsy.  The  swollen  skin  is 
singularly  waxy-looking  and  anaemic ;  and  the 
swelling  affects  dependent  and  non-dependent 
features  equally.  Thus  the  upper  and  lower  eye- 
lids, and  the  upper  and  lower  lips  are  uniformly 
enlarged  ;  the  alse  nasi  are  thickened  and  broad- 
ened ;  the  ridges  of  expression  are  blurred  and 
coarsened,  or  the  lines  obliterated.  The  oedema 
is  resilient ;  does  not  pit  on  pressure  ;  and  shows, 
as  the  foregoing  statement  indicates,  no  ten- 
dency to  shift  by  gravitation.  The  cheeks  are 
overspread  with  a  dull  pink  flush,  abruptly 
limited  towards  the  orbits,  and  standing  in  vivid 
contrast  with  the  anaemic  skin  around. 

The  conditions  observed  in  the  face  prevail 
throughout  the  body.  The  skin  is  everywhere 
thickened,  translucent,  dry,  and  rough  to  the 
touch  ;  perspiration  being  infrequent  or  absent. 
The  hands,  in  particular,  lose  all  shapeliness  and 
expression,  aad  have  received  from  Sir  William 
Gull  the  appropriate  epithet,  '  spade-like.'  All 
visible  and  tangible  mucous  membrane  is  simi- 
larly amplified.  Late  in  the  disease  ordinary 
anasarca  is  often  added  to  the  mucoid  oedema. 

Two  other  noteworthy  phenomena  are  met  with 
in  the  external  examination  of  the  body  ;  first,  a 
diminution,  sometimes  almost  a  disappearance, 
of  the  thyi-oid  body ;  and  secondly,  a  correlated 
tumefaction,  with  marked  resilience  of  the  skin,  in 
the  lower  triangle  of  the  neck,  above  the  clavicle.. 

An  affection  of  the  nervous  system  as  well 
marked  as  that  of  the  skin,  belongs  to  myx- 
oedema. In  the  earlier  stages  an  ever-increasing 
hebetude  involves  sensation,  voluntary  move- 
ment, and  intellect ;  in  the  later,  aberration  of 
mind  often  supervenes.  The  face  wears  a  fixed, 
heavy,  and  withal  most  sad  expression;  the 
speech  is  slow  and  laboured,  though  not  slurred 
or  slovenly ;  the  voice  monotonous,  like  that  of 
an  automaton,  and  leathery  in  tone.  Sensation 
is  slow,  but  finally  sure.  The  movements  of 
the  limbs  are  slow  and  languid;  the  mainte- 
nance of  fixed  attitudes  requires  much  effort; 
and  sudden  falls  are  not  infrequent.  It  ap- 
pears as  if  the  muscles  were  toneless  and  ex- 
cessively relaxed  during  rest,  so  that  a  con- 
siderjible  initial  contraction  is  necessary  before 
they  bear  on  their  attachments ;  and  as  if  the 
muscular  sense  were  also  tprpid.  The  result  is 
that  while  there  is  neither  jerking  nor  tremor  of 
the  legs  in  walking,  the  balance  of  the  body  is 
painfully  maintained,  as  the  weight  is  thrown  on 
each  leg  in  succession  ;  and  a  quiver  often  runs 
through  the  body  at  the  moment  of  raising  one 
foot  from  the  ground  and  balancing  the  body  on 
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the  other.  This  tardiness  of  coordination  is 
altogether  different  from  the  vague  staggorings 
and  jerks  of  locomotor  ataxy,  and  from  the 
rhythmical  tremors  of  disseminated  sclerosis. 
And  it  must  be  remembered  that  there  is  no 
real  loss  of  muscular  power,  no  wasting  of  mus- 
cles, and  no  loss  of  sensation.  Laxity  of  muscles 
at  rest  gives  rise  to  drooping  of  the  head  on 
the  chest  in  some  cases  ;  in  others  it  has  led  to 
fracture  of  the  patella,  by  allowing,  first,  a  yield- 
ing of  the  extensors  of  the  leg,  and  then  a 
sudden  arrest  of  the  consequent  fall. 

In  the  operations  of  the  intellect,  thought  and 
rolition  are  again  slow.  All  the  patients  ob- 
served have  complained  of  being  unable  to  per- 
form any  of  the  daily  actions  of  life  with  their 
natural  expedition.  Yet  all  that  they  actually 
do  is  well  done,  and  they  are  acutely  conscious 
of  their  shortcoming  in  activity.  In  conversa- 
tion ideas  come  deliberatelj',  and  are  tardily 
expressed.  To  write  a  letter  occupies  an  hour 
where  it  would  before  have  taken  ten  minutes. 
Yet  the  language  is  correct,  and  the  caligraphy 
unchanged.  There  is,  in  fact,  an  unwieldy  state 
of  mind  as  of  body.  The  difficulty  of  collecting 
thoughts  gives  an  early  impression  of  loss  of 
memory.  This,  in  fact,  occurs  late  in  the  dis- 
ease, when  other  aberrations  are  developed. 

Two  affections  of  the  special  senses  apparently 
related  with  changes  of  the  periphery  are  often 
noticed — one  a  persistent  unpleasant  taste,  some- 
times of  bitterness,  sometimes  of  sweetness,  &c. ; 
the  other  a  persistent  unpleasant  smell.  Other- 
wise the  special  senses  show  no  defect  save  tar- 
diness. The  hair  is  often  scanty,  and  the  teeth 
decay  early--conditions  no  doubt  related  with 
the  changes  in  the  skin  and  mucous  membrane. 
The  heat  of  the  body  is  almost  always  lower 
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than  normal,  ranging  between  98°  and  94°  Fahr. 
or  even  less.  Most  patients  complain  of  con-' 
stant  chilliness,  without  appearing  to  estimate 
at  all  readily  changes  of  external  temperature. 
The  viscera  give  no  signs  of  organic  affection  in 
the  beginning  of  the  disease.  The  urine  is 
usually  increased  in  quantity;  lowered  in  spe- 
cific gravity;  and  contains  no  albumin,  sugar,  oi 
casts.  The  uterine  functions  go  on  as  in  health. 
As  the  affection  advanoes  various  indications 
of  damage  to  viscera  are  declared,  and  the  urine 
is  generally  albuminous  in  the  last  stage.  Then 
also,  together  with  all  the  mdications  of  great 
general  debility,  the  mind  often  becomes  un- 
hinged. Lethargic  good  temper  is  exchanged 
for  moroseness,  fretfulness,  irritability;  delusions 
or  hallucmations  often  follow;  and  there  is  a 
speedy  lapse  into  coma.  Death  comes  either  by 
coma,  or  with  the  signs  of  uraemic  poisoning,  or 
by  inanition. 

Peognosis.— The  progress  of  the  disease  is  not 
readily  affected  by  any  remedy.  The  prognosis 
IS  altogether  unfavourable ;  the  duration  of  ob- 
served cases  has  been  from  six  years  upwards. 

TaRiTMENT.— Something  may  be  done  by  keep- 
ing the  patient  carefully  sheltered  from  the  cold ; 
something  by  tonics ;  something  by  good  food! 
Though  these  will  not  cure  they  will  at  least  help 
the  patient  to  bear  her  sufferings  better.  Of  late 
the  writer  has  found  in  two  cases  benefit  from  the 
use  of  vapour  baths.  In  three  others  under 
the  prolonged  use  of  jaborandi  the  signs  of  myx- 
oedema  have  almost  disappeared.  Ten  to  sixty 
minims  of  the  fluid  extract  may  be  given  four 
times  daily.  Nitro-glycerine  has  benefited  one  case. 
Dr.  Andrew  Clark  regards  the  disease  as  fairly 
curable  by  careful  diet,  iron,  arsenic,  baths,  and 
assiduous  frictions.'  William  M.  Obd. 


N^VUS.    See  Tumotjes. 
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NAILS,  Diseases  of. —Synon.:  Fr.  Maladies 
des  Onglcs ;  Ger.  Krankheitcn  der  Mqel. 

_  Onyehopathic  or  ungual  affections 'admit  of  a 
division  into— (A.)  Diseases  of  the  nail  proper ; 
and  (B.)  Diseases  of  the  soft  parts  in  immediate 
relation  with  the  nail. 

Under  the  former  head  may  be  considered 
alterations  of  colour,  texture,  figure,  and  develop- 
ment; and  under  the  latter,  affections  of  the 
walls  of  the  nails  and  inflammation. 

/Etiology. — The  nails,  in  consequence  of  their 
position,  are  more  than  usually  liable  to  injury 
from  undue  pressure,  from  blows,  and  from 
foreign  bodies  forced  beneath  them,  such  as 
splinters  of  wood,  pins,  and  nails.  The  great 
vascularity  and  sensitiveness  of  the  tip  of  the 
fingers  and  toes,  and  the  close  adhesion  of 
the  bed  of  the  nail  to  the  deeper  structures,  are 
at  the  same  time  predisposing  causes,  and  causes 
of  greater  intensity  of  result.  Syphilis,  struma, 
eczema,  psoriasi.s  and  gout  are  also  causes  of 
onychia  and  paronychia. 

A.  Diseases  of  the  Nail  Proper.— 1.  Colour. 
In  colour,  the  nails,  which  are  naturally  clear 
and  translucent,  may  be  brownish  or  greyish, 


and  dirty  in  appearance  ;  or  they  may  be  opaque 
in  round  and  circumscribed  white  spots,  or  va 
patches  of  greater  extent.  The  small,  white 
opaque  spots  are  termed  flores  unguium  or  men- 
dacia,  but  when  of  greater  extent  and  producing 
a  more  general  whiteness,  sclcne  unguium.  The 
transparency  of  the  nails  admits  of  stains  in  the 
derma  being  visible  through  them,  and  these  are 
not  to  be  confounded  with  discolouration  of  the 
nail  itself.  Stains  of  this  kind  result  from  the 
development  of  psoriasis  or  of  syphilis  beneath 
the  nail,  as  also  the  diffusion  of  pus  and  blood, 
the  latter  constituting  ecchymoma  unguium. 

'  Since  tbe  above  was  written,  many  cases  of  this 
disease  have  been  described  by  observers  "in  England  and 
Franco,  but  the  condition  appears  to  be  rare  in  Germany. 
These  additions  to  onr  knowledge  make  it  evident  that 
more  men  are  affected  than  the  c«rlier  observations  in- 
dicated. Several  cases  of  a  typical  kind  in  w  hlch  males 
were  the  subjects  have  been  fully  described  •  and  Dr 
Andrew  Clark  has  stated  that  in  his  experience  males" 
have  been  the  more  frequent  sufferers,  namely,  in  about 
the  proportion  of  seven  to  three  females.  Kecent  obser- 
vations again  bring  out  more  strongly  the  fact  that  the 
central  organs  of  the  nervous  system  tire  affected,  in 
many  cases  to  a  large  extent,  by  the  destructive  increase 
of  the  connective  I  ssue  element.  Marked  bulbar  paralysta 
lias  been  observed  In  two  cases.  Dr.  .Mahomed  hasargied 
strongly  In  favour  of  the  identity  of  myxcedema  ^tb 
Bright  8  disease, 
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2.  Texture. — In  texture  the  nail-substance 
may  be  hard  or  soft,  thick  or  thin,  brittle  or 
flexible,  uneven  and  rough,  or  fibrous.  Thick 
nail  may  be  the  simple  consequence  of  more 
ictive  production  of  nail-substance,  and  in  this 
respect  may  be  contrasted  with  the  thin  nail ;  or 
it  may  result  from  interference  of  growth  in 
length,  which  enforces  the  apposition  of  lamina 
after  lamina  to  its  under  suiface,  until  a  thick 
horizontal  mass  is  formed,  or,  if  it  be  lifted  from 
its  bed,  those  elongated,  horny,  and  twisted 
cylinders  which  resemble  horns  rather  than 
nails.  A  third  kind  of  thickening  of  the  nail  re- 
sults from  the  formation  in  excessive  quantity 
•of  a  coarse,  lamellated  cell-substance  on  the  bed 
of  the  nail,  which  lifts  the  horny  plate  into 
an  oblique  and  almost  perpendicular  position, 
and  gives  it  the  appearance  of  a  claw.  This 
state  of  the  nail  is  termed  gryphosis  or  onycko- 
gryphosis,  and  is  often  the  first  stage  of  the 
horn-like  nail. 

Hardness  of  texture  of  the  nail  may  retain  its 
quality  of  toughness,  bxit  is  more  frequently 
associated  with  brittleness  to  a  greater  or  less 
extent.  In  the  latter  state  there  may  be  several 
longitudinal  cracks  or  fissures  in  the  nail,  sink- 
ing as  deeply  as  the  vascular  corium,  and  the 
longitudinal  fragments  may  themselves  be  trans- 
versely fissured  and  broken. 

Softness  of  the  nail  is  accompanied  with  flexi- 
bility ;  and  the  degree  of  the  latter  quality  will 
be  governed  by  the  degree  of  density  of  the 
iiorny  plate.  In  some  instances  the  covering  oi 
the  matrix  and  bed  of  the  nail  more  nearly 
resembles  epidermis  than  horn,  and  may  be  taken 
to  represent  an  absence  of  the  nail,  or  alopecia 
ungualis.  Usually  smooth  and  polished  on  its 
surface,  the  nail  may  be  rough,  sometimes  appa- 
rently fibrous,  sometimes  crossed  by  shallow 
grooves  or  deep  fissures,  and  sometimes  fretted 
or  eroded  as  if  it  were  worm-eaten.  These 
various  appearances  have  suggested  the  terms 
fissura  and  tinea  unguium,  as  likewise,  scabrities, 
defcedatio,  and  degeneratio. 

3.  Growth. — The  condition  of  the  nails  has  re- 
lation to  the  state  of  the  system  generally,  as  it 
is  well  known  that  they  undergo  an  impairment 
of  growth  during  illnesses  which  affect  the  nutri- 
tive function  of  the  organism.  In  the  case  of 
the  nail  this  is  exhibited  by  a  deficient  formation 
of  homy  matter,  which  results  in  the  prodij.ction 
Df  a  groove  across  the  nail ;  and  it  has  been 
shown  by  Dr.  Wilks  and  Dr.  Beau,  that  if  the 
rate  of  growth  of  the  nails  be  ascertained,  the 
period  and  duration  of  the  illness  may  be  deter- 
mined by  the  position  and  breadth  of  the  groove. 

4.  Figure. — Aberrations  of  figure  of  the  nails 
■aie_  exemplified  in  the  broad,  thin,  curved  nail 
which  is  met  with  on  the  club-sliaped  fingers  of 
^^t^uma,  and  which  has  received  the  name  of 
unguis  aduncus;  in  the  longitudinally  contracted 
and  prominent  nail  termed  keel-shaped,  arctura 
unguis  or  gryphosis;  and  in  the  depressed,  or 
dish-shaped  nail,  which  looks  as  if  it  were  tied 
dpwn  in  the  centre  and  forced  upwards  at  the 
■circumference. 

6.  Development.  —  Errors  of  development  of 
the  nail,  giving  rise  to  supfrnumprary  nails, 
are  almost  entirely  restricted  to  the  bifid  or 
double  nail,  which  is  associated  with  a  broaden 


ing  and  tendency  to  bifurcation  of  the  last 
phalanx. 

6.  Parasitic  Affections.    See  Tinea. 
B.   Disorders   of    the   Connected  Soft 
Parts. — Disorders  of  the  soft  parts  connected 
with  the  nail,  assume  the  forms  of  errors  of 
growth,  and  inflammation. 

1.  Errors  of  Growth. — The  epidermis  which 
borders  the  posterior  wall  of  the  nail,  and  is  nor- 
mally adherent  to  its  surface,  is  apt  to  be  drawn 
forward  with  the  growth  of  the  nail,  and  become 
stretched  over  its  surface  as  a  thin  film,  whicli 
has  been  likened  to  a  wing,  and  has  received  the 
name  of  pterygium  unguis.  At  other  times  this 
border  of  cuticle  splits  up  into  narrow  shreds, 
some  of  which  separate  from  the  nail  and  curve 
backwards.  In  their  abnormal  position  they 
are  liable  to  become  torn ;  and  when  the  tear,  as 
is  usually  the  case,  extends  to  the  corium,  there 
is  bleeding  and  pain,  and  sometimes  inflamma- 
tion. This  is  the  affection  which  is  known  by 
the  term  agnail,  derived  from  the  ancient  Saxon 
word,  angc,  signifying  '  angry.' 

2.  Onychia. — Inflammation  of  the  end  of  the 
finger,  involving  the  soft  parts  surrounding  and 
beneath  the  nail,  is  termed  onychia ;  but  when 
the  inflammation  is  limited  to  one  or  other  of  the 
walls  of  the  nails,  the  case  is  one  of  faronychia.  _ 

Onychia  presents  the  ordinary  characters  of  ' 
inflammation,  modified  by  extent  and  degree; 
by  the  anatomical  construction  of  the  part ;  and 
especially  by  the  constitution  of  the  patient. 
Hence  we  distinguish  a  common,  a  strumous,  and 
a  syphilitic  onychia  ;  the  first  probably  issuing  in 
suppuration  with  loss  of  the  nail,  the  second  in 
prolonged  ulceration  with  fungous  vegetation,  and 
the  third  in  deep  ulceration  Common  onychia 
is  intensely  painful,  and  more  rapid  in  its  course 
than  the  specific  kinds.  Sometimes  the  inflam- 
mation is  so  severe  as  to  destroy  the  vitality  of 
the  bone.  The  strumous  and  syphilitic  forms 
of  onychia  are  sometimes  associated  with  much 
swelling  and  congestion  of  the  finger-end ;  and 
have  probably  been  described  as  onychia  maligna. 

3.  Paronychia. — Paronychia,  or  inflammation 
of  the  walls  of  the  naUs,  sometimes  presents 
itself  in  an  acute  form,  as  in  the  painful  abscess 
termed  panaris  or  whitlow ;  sometimes  as  a 
chronic  inflammation  of  one  of  the  lateral  walls 
of  the  nail  due  to  pressure  against  the  border 
of  the  nail,  termed  ingrowing  nail ;  and  some- 
times as  a  chronic  thickening  of  the  posterior 
wall,  which,  becoming  everted  and  prominent,  is 
termed  Jicits  ungualis. 

Teeatmbnt.— A  prophylactic  of  the  slighter 
forms  of  disorder  of  the  nails,  is  the  bestowal  of 
some  care  and  attention  on  their  culture,  to  pre- 
vent them  from  growing  too  long;  to  prevent  the 
epidermis  growing  forward  on  the  back  of  the 
nail ;  and  at  the  same  time  to  avoid  the  loosening 
of  this  fold  and  pressing  it  back  too  forcibly. 

Onychia  and  paronychia  must  be  managed 
according  to  the  general  principles  of  treatment 
of  inflammation.  If  the  cause  be  obvious,  such 
ns  the  presence  of  a  foreign  body  or  an  ingrow- 
ing nail,  these  irritants  must  be  removed.  lu 
acute  idiopathic  onychia,  position,  pressure,  and 
cold  applications  are  appropriate  to  its  primary 
stnge  ;  and  water-dressing  or  poultice  if  the  pain 
should  be  severe.  Where  the  issue  is  by  abscess, 
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as  in  whitlow,  the  first  appearance  of  tlie  pale 
disk  which  represents  pus  should  be  looked  for, 
and  a  puncture  made  to  give  it  exit;  whilst 
chronic  inflammation  and  ulceration  are  to  be 
treated  with  stimulant  applications,  the  former 
with  linimentum  iodi,  the  latter  with  the  com- 
pound tincture  of  benzoin  and  unguentum  resinse ; 
possibly  with  lunar  caustic. 

Where  an  ingrowing  nail  keeps  up  a  parony- 
chial  inflammation,  the  body  of  the  nail  should 
be  thinned  by  scraping  to  diminish  the  force  of 
pressure ;  and  by  a  little  manceurring,  a  director 
may  be  introduced,  beneath  the  border  of  the 
nail,  and  the  edge  cut  away  with  a  pair  of 
scissors.  A  minute  compress  of  cotton-wool 
should  then  be  passed  beneath  the  adjoining 
part  of  the  nail,  so  as  to  direct  the  ingrowing 
point  upwards  and  outwards.  As  a  last  resource, 
avulsion  or  some  other  surgical  procedure  may 
be  found  necessary. 

Its  appropriate  treatment  is  removal  of  the 
diseased  nail,  and  dressing  with  powdered  nitrate 
of  lead  or  a  lotion  of  liquor  arsenicalis. 

Syphilitic,  strumous,  eczematous,  leprous,  and 
gouty  onychia  and  paronychia,  besides  the  or- 
dinary treatment  applicable  to  inflammation  in 
general,  will  call  for  specific  constitutional  and 
local  treatment,  for  example,  iodide  of  potas- 
sium and  blackwash  for  syphilis ;  cod-liver  oil, 
iron  tonics,  and  nitrate  of  silver  for  struma; 
arsenic  for  eczema  and  psoriasis;  and  colehicum, 
inter  alia,  for  gout.  EnASiros  "Wu-son. 

NAPLES,  in  South.  Italy.— Changeable 
climate.  Mean  temperature,  winter,  48°  Fahr. 
Cold  winds  in  spring.  See  Climate,  Treatment 
of  Disease  by. 

WABCOSIS     "I   ,       ,    T  1,  X  •J^ 

N-ABOOTISM/  (""P"^'"'  I  become  torpid). 

A  condition  of  profound  insensibility,  due  to  the 
introduction  of  certain  poisons,  or  excessive 
doses  of  certain  drugs,  into  the  system,  such  as 
opium  or  alcohol ;  or  to  the  retention  there  of 
certain  excretory  elements  as  in  uraemia.  See 
Consciousness,  Disorders  of ;  and  Naecotics. 

NABCOTICS  {vapKoai,  I  become  torpid). — 
Synon.  :  Fr.  Narcoiiques  ;  Ger.  Narcotische  Mit- 
tel. — Definition. — Eemedies  which  promote  or 
artificially  imitate  the  natural  physiological  pro- 
cesses of  sleep ;  but  which  in  large  quantity 
produce  complete  insensibility. 

Enxtmeiiation. — A  convenient  division  of  nar- 
cotics, in  the  limited  sense  of  hypnotics,  may  be 
made  into  ^1)  indirect  narcotics,  which  include 
many  soothing  and  hygienic  conditions,  Ano- 
dynes, Conium,  &c. ;  and  (2),  direct  narcotics,  of 
which  Opium,  Chloral-hydrate,  Croton-chloral, 
Bromide  of  Potassium,  Hyoscyamus,  Stramonium, 
Belladonna,  Hop,  Indian  hemp,  Alcohol,  DigitaUs, 
and  the  Ansesthetic  vapours  are  in  most  general 
use. 

Action. — ^The  indirect  class  of  narcotics  have 
no  primary  influence  over  the  cerebral  circula- 
tion, but  act  either  by  supplying  -warmth,  quiet, 
and  other  tranquillising  elements,  or  by  removing 
some  disturbing  cause  wliich  renders  sleep  im- 
possible. Wo  know  how  powerfully  sleep  is 
under  the  influence  of  habit  and  regularity;  how 
an  excess  of  heat  or  cold,  an  inconveniently  placed 
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pillow, orapenotrating  beam  of  morning  lightmaj 
often  produce  more  or  less  restlessness  ;  and  the 
insomnia  of  feebleness  or  exhaustion  may  readily 
yield  to  a  little  nourishment,  or  to  a  well-timed 
dose  of  alcohol.  Rain,  again,  is  in  some  indi- 
viduals responsible  for  many  a  wakeful  hour ;  and 
the  evacuation  of  deep-seated  pus,  the  extraction 
of  an  aching  tooth,  or  a  dose  of  quinine  may 
sometimes  prove  as  effectual  an  anodyne  as  the 
subcutaneous  injection  of  morphia,  or  a  moderate 
dose  of  opium,  which  stands  as  the  tj'pe  of  this 
therapeutical  group. 

Conium  may  prove  narcotic,  by  stilling  the  dis- 
orderly movements  of  chorea  or  of  acute  mania. 

Direct  narcotics,  on  the  other  hand,  either  pro- 
duce some  specific  effect  upon  the  cerebral  grey 
matter,  or  have  a  very  decided  action  on  the 
blood-supply  of  the  brain,  and  by  constricting 
its  vessels,  produce  that  degree  of  anaemia  which 
more  or  less  suspends  its  functions,  and  causes 
sleep.  In  larger  doses,  however,  an  opposite 
eflPect  results,  and  we  then  see  the  cerebral  con- 
gestion, the  livid  face,  and  the  gradually  deepen- 
ing coma,  which  too  surely  indicate  the  fatal 
termination  of  opium-poisoning. 

Uses. — Enough  has  been  already  said  regard- 
ing the  general  principles  on  which  we  employ 
indirect  narcotics ;  and  the  tact  and  ingenuity 
of  the  physician  will  often  be  severely  taxed  to 
discover  the  precise  cause  on  which  the  want  of 
sleep  depends.  When  remedies,  however,  of  the 
more  domestic  class  have  been  exhausted,  we 
must  have  recourse  to  drugs,  and  a  brief  resume 
may  now  be  given  of  the  advantages  and  disad- 
vantages of  those  remedial  agents  whose  soporific 
qualities  have  been  firmly  established  by  experi- 
ment and  experience. 

Opium  and  morphia  naturally  stand  fi^rst,  and 
still  hold  their  place  as  our  most  potent  and  re- 
liable narcotics,  all  the  more  valuable  because, 
almost  alone  in  their  class,  they  are  also  endowed 
with  powerful  anodyne  action,  in  virtue  of  which 
they  may  relieve  pain  without  causing  sleep. 
Valuable  as  it  is  in  all  forms  of  insomnia,  opium 
is  especially  indicated  in  typhus  fever  and  other 
acute  disorders,  when  delirium  and  prolonged 
wakefulness  seem  to  endanger  life.  The  principal 
drawback  to  opium  is  the  digestive  disturbance 
following  its  use,  and  the  fact  that  as  toleration 
is  very  rapidly  established,  gradually  increasing 
doses  are  needed  to  check  the  counteracting  in- 
fluence of  habit. 

Chloral  is  less  to  be  recommended  in  acute 
diseases,  on  account  of  its  tendency  to  cause 
cardiac  failuTt;,  but  it  is  of  essential  service  in 
simple  insomnia,  in  chronic  afl!ections  where  the 
prolonged  use  of  narcotics  is  required,  and  in 
delirium  tremens.  In  prescribing  it  we  must 
not  forget  its  weakening  action  on  the  heart,  and 
on  the  respiratory  centre,  or  the  petechial  and 
other  skin-eruptions  which  have  been  described 
as  following  its  use. 

Bromide  of  potassium  is  pecuharly  well  fitted 
to  soothe  the  brain  when  rendered  irritable  by 
over-work,  but  we  must  remember  that  it  is  very 
uncertain  as  a  narcotic,  and  is  apt  to  produce  an 
eruption,  and  an  uncomfortable  degree  of  mus- 
cular weakness.    See  Bhomism. 

Digitalis  is  of  use  when  flaccid  vessels  permit 
a  free  flow  of  blood  to  the  brain,  thus  eflfectually 
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preventing  sleep  -when  the  patient  occupies  the 
recumbent  posture,  the  tonic  influence  of  the 
drug  bracing  up  the  arterial  tissues,  and  ena- 
bling a  due  amount  of  cerebral  ansemia  to  be 
obtained. 

The  other  narcotics  may  be  tried  when  the 
more  potent  remedies  of  the  class  fail  or  lose 
their  power  ;  and  under  certain  circumstances  a 
combination  may  succeed  better  than  simplicity. 
Thus  chloral  and  bromide  of  potassium  are  more 
valuable  in  acute  mania  when  given_  together 
than  alone ;  and  opium  and  tartar-emetic  are  well 
known  to  form  one  of  our  most  effectual  means 
of  dealing  with  some  of  those  very  intractable 
forms  of  sleeplessness  which  occur  in  the  course 
of  typhus.  Egbert  Farquhabson. 

NATAL,  in.  South.  Africa. — Warm,  but 
healthy  climate,  with  hot,  wet  summers,  and  dry, 
clear  winters.  High  winds  from  S.E.  and  N.W. 
Soil,  sandstone  and  granite.  See  Climate, 
Treatment  of  Disease  by. 

NAITHEIM,  in  Germany. — Gaseous  ther- 
mal salt  waters.    See  Minebai,  Waters. 

NAUSEA  {vavs,  a  ship,  in  relation  to  sea- 
sickness).— A  feeling  of  sickness  or  inclination 
to  vomit,  generally  accompanied  by  a  sense  of 
disgust  or  loathing,  and  sometimes  by  a  feeling 
of  great  depression.     See  Sea- sickness  ;  and 

VOMITINa. 

UAUSEANTS  {vavs,  a  ship). — Definition. 
Agents  which  produce  the  condition  of  nausea. 

Enumeeation. — The  principal  nauseants  are 
Warm  water,  Tartar-emetic,  Ipecacuanha,  To- 
bacco, Squill,  and  Apomorphia. 

Action. — These  substances  produce  irritation 
of  the  stomach,  loss  of  appetite,  general  malaise, 
snfeebled  circulation,  muscular  weakness,  and 
frequently  also  salivation  and  sweating. 

Uses. — Nauseants  have  been  employed  to  di- 
minish appetite,  in  the  hope  of  causing  absorption 
of  fatty  accumulations,  or  of  pathological  depo- 
sits. They  are  also  used  in  producing  relaxation 
of  involuntary  muscular  fibre,  and  thus  accele- 
rating the  passage  of  calculi  through  the  bile- 
duct  or  the  ureters.  They  were  formerly  used 
tc  produce  relaxation  of  voluntary  muscles,  in 
order  to  facilitate  the  reduction  of  dislocations,  or 
to  subdue  the  paroxysms  of  delirium  or  mania. 
For  such  purposes,  however,  they  are  now  re- 
placed by  anaesthetics  or  other  sedative  measures. 
They  are  still  used  to  excite  sweating.  See  Dia- 
phoretics ;  and  Emetics. 

T.  Laudee  Bettnton. 

NEAB-SIQHTEDNESS.  -See Myopia;  and 
Vision,  Disorders  of. 

NECBO-BIOSIS  (ytKpds,  a  dead  body,  and 
filos,  life). — Molecular  death  of  a  tissue  without 
loss  of  continuity,  especially  seen  in  the  various 
formsof  atrophy  and  degeneration.  See  Ateopht  ; 
and  Deoeneuation. 

NECHOPST  (f€Kpij,  a  dead  bodv ;  and 
o-Koireo),  I  inspect). — Synon.  :  Fr.  Nioropsie  ; 
Ger.  Leichensohau. 

Defikition. — The  inspection  of  the  body  after 
death. 
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Method. — After  making  a  complete  external 
inspection  of  the  body,  and  noticing  the  general 
appearance,  riffor  mortis,  change  of  colour, 
whether  partial  or  general,  cedema,  marks  of 
injury,  and  other  points,  a,  post-mortem  examina- 
tion should  begin  with  the  head,  or,  if  the  spinal, 
cord  i'j  to  be  examined,  with  the  spine. 

Head. — To  open  the  head,  make  an  incision 
down  to  the  bone,  across  the  vertex  from  the 
base  of  one  mastoid  process  to  the  other,  and 
reflect  the  scalp  backwards  and  forwards  ;  then 
divide  the  bone  all  round  with  the  saw,  beginning 
in  front  a  little  above  the  level  of  the  super- 
ciliary ridge.  The  posterior  half  of  this  section 
should  make  an  angle  with  the  anterior  half  by 
being  brought  over  the  occipital  bone,  a  little 
behind  the  apex  of  the  lambdoidal  suture.  By 
this  means  the  skull-cap  will,  when  replaced, 
rest  firmly  in  its  position  without  slipping  back 
and  so  causing  disfigurement  of  the  forehead.  In 
cases  of  fracture  of  the  skull  the  section  should 
be  completed  with  the  saw,  care  being  taken  not 
to  wound  the  dura  mater.  Under  other  circum- 
stances the  inner  table  may  be  conveniently 
divided  with  a  chisel  and  mallet.  The  skull-cap 
must  now  be  forcibly  dragged  off ;  if  very  ad- 
herent to  the  dura  mater,  a  long  flexible  spatula 
may  be  introduced  between  them,  and  separation 
effected. 

In  young  subjects,  before  the  sutures  and 
fontanelles  are  united,  it  is  better  to  remove 
the  dura  mater  and  skuU-cap  together,  by  divid- 
ing the  former  with  blunt-pointed  scissors  in 
a  line  with  the  section  through  the  bone,  and 
then  cutting  through  the  falx  at  its  anterior 
and  posterior  attachments. 

The  longitudinal  sinus  may  now  be  opened 
and  examined.  The  dura  mater  should  next  be 
divided  on  each  side  with  blunt-pointed  scissors, 
or  on  the  level  of  the  section  through  the  bone,  and 
the  two  lateral  flaps  turned  up ;  the  falx  should 
next  be  divided  near  its  anterior  attachment, 
and  the  whole  membrane  drawn  backwards  off 
the  hemispheres.  The  brain  must  now  be  re- 
moved; a  long  narrow  scalpel  being  used  to  cut 
through  the  nerves  and  vessels,  whilst  the  ten- 
torium is  most  safely  divided  with  blunt-pointed 
scissors.  The  spinal  cord  should  be  cut  as  low 
as  possible.  Any  fluid  present  at  the  base  of  the 
skull  should  be  di-awn  off  with  a  syringe  and 
measured. 

Brain.— Attev  examining  the  pia  mater,  it 
should  be  entirely  stripped  off  and  the  surface 
of  the  brain  examined.  It  should  then  be  placed 
on  its  base,  and,  if  very  soft,  supported  by  a 
towel  wrapped  round  it.    A  horizontal  incision 
should  then  be  carried  through  each  cerebral 
hemisphere,  on  a  level  with  the  upper  surface 
of  the  corpus  caUosum,  from  within  outwards, 
not  quite  reaching  the  surface,  so  as  to  leave 
the  hemispheres  still  attached  to  the  rest  of  the 
brain.    These  should  be  turned  back,  and  nu- 
merous vertical  incisions  made  in  the  upturned 
surface.    Each  lateral  ventricle  should  then  be 
opened  by  a  vortical  incision  through  its  roof, 
and  any  fluid  contents  withdrawn  by  a  syringe. 
The  fornix  should  now  be  divided  in  front,  and 
with  the  septum  and  corpus  callosum  turned 
backwards.    The  velum  interpositum  and  cho- 
roid plexus  being  reflected  in  a  similar  manner.. 
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numerous  longitudinal  incisions  should  then  be 
made  in  the  corpora  striata  and  thalami  optici, 
and  in  the  corpora  quadrigemina.  An  incision 
should  now  be  made  through  the  superior  ver- 
miform process  of  the  cerebellum,  so  as  to  lay 
open  the  fourth  ventricle.  The  cerebellum  may 
be  examined  by  making  parallel  incisions  on 
each  side  through  its  lobes,  not  quite  detaching 
the  sections.  The  brain  may  now  be  folded  to- 
gether again,  and  the  under  surface  turned  up 
and  examined.  Incisions  should  be  made  into 
the  under  surface  of  the  cerebral  lobes,  and  into 
the  crura  and  pons ;  and  the  medulla  divided 
■transversely  at  different  levels.  Softened  por- 
tions should  be  tested  with  a  stream  of  water ; 
and  parts  reserved  for  microscopical  examination 
at  once  placed  in  a  hardening  solution,  such  as 
chromic  acid  1  per  ce»t. 

A  method  of  examining  the  cerebrum  prefer- 
able to  the  above,  when  it  is  desired  to  deter- 
mine accurately  the  exact  seat  of  lesions,  is  the 
one  recommended  by  Dr.  Pitres. 

The  cerebral  hemispheres  having  been  sepa^- 
rated  and  stripped  of  their  pia  mater,  are 
divided  into  three  portions  by  two  transverse 
vertical  incisions,  the  first  passing  about  two 
inches  in  front  of  the  fissure  of  Eolando,  the 
second  a  little  less  than  half  an  inch  in  front  of 
th-e  internal  perpendicular  fissure,  the  occipito- 
parietal fissure  of  Huxley,  which  divides  the 
parietal  from  the  occipital  lobe  of  the  cerebrum. 
The  cerebrum  will  thus  be  divided  into  three 
portions,  an  anterior  or  prefrontal,  a  middle 
or  fronto-parietal,  and  a  posterior  or  occipital. 
The  first  and  last  portions  correspond  to  the  non- 
excitable  parts  of  the  cerebrum,  lesions  of  which 
do  not  cause  either  motor  or  sensory  disturbances. 
The  middle  region,  on  the  contrary,  comprises 
the  corpus  striatum  and  optic  thalamus,  and  the 
•cortical  motor  zone. 

This  central  portion  may  be  best  examined  by 
making  four  vertical  sections  by  incisions  parallel 
to  the  fissure  of  Eolando.  The  first,  or  pediculo- 
frontal  section  is  made  by  an  incision  about 
three-quarters  of  an  inch  in  front  of  the  fissure 
of  Rolando,  dividing  the  second  and  third 
frontal  convolutions  close  to  their  insertion  into 
the  as.;ending  frontal  convolution.  This  section 
will  especially  comprise  the  third  frontal  convolu- 
tion. On  its  surface  are  seen  sections  of  the  three 
frontal  convolutions,  the  anterior  extremity  of 
the  island  of  Eeil,  the  posterior  extremity  of 
the  orbitar  convolutions,  the  caudate  and  len- 
ticular nuclei  of  the  corpus  striatum  separated 
by  the  internal  capsule. 

_  Tiie  second,  or  frontal  section,  is  made  by  an 
mcision  at  the  level  of  the  ascending  frontal 
convolution.  Its  surface  displays  a  section  of 
the  ascending  frontal  convolution  in  all  its  ex- 
tent, the  convolutions  of  the  sphenoidal  lobe 
I  he  island  of  Eeil,  the  external  capsule  and  the 
claustrura,  the  caudate  nucleus,  the  lenticular 
kmuT*      ""^  thickest  part,  and  the  optic  tha- 

_  The  third,  or  parietal  section,  is  made  by  an 
incision  earned  through  the  ascending  parietal 
convolufon  It  much  resembles  the  former, 
but  the  lenticular  nucleus  and  the  claustmm  are 
amded  where  they  are  smaller. 

The  fourth,  or  pediculo-parietal  section,  is 


made  by  an  incision  about  an  inch  behind  the 
fissure  of  Rolando  at  the  level  of  the  foot  of  tlie 
parietal  lobules,  and  passes  through  the  pos- 
terior extremity  of  the  optic  thalamus.  The 
lenticular  ganglion  is  no  longer  visible;  the 
corona  radiata  is  divided  in  the  region  where 
lesions  produce  hemiansesthesia. 

By  means  of  these  sections  the  exact  relations 
of  lesions  of  the  cerebi-um  can  be  made  out 
with  much  greater  accuracy  than  by  the  ordi- 
nary methods  of  examination. 

Base  of  Skull,  Orbit,  and  Internal  Ear. — The 
base  of  the  skull  and  its  sinuses  may  now  be  ex- 
amined. In  cases  of  fracture,  the  dura  mater 
should  be  carefully  stripped  o^  so  as  to  expose 
the  surface  of  the  bone.  The  contents  of  the 
orbit  may  be  examined  by  removing  its  roof. 
The  tympanum  c<in  be  opened  by  cutting  through 
with  a  chisel  the  plate  of  bone  forming  its  roof. 
This  is  situated  on  the  anterior  surface  of  the 
petrous  bone,  just  in  front  of  the  eminence  of 
the  superior  semicircular  canal.  To  examine  the 
internal  ear  the  petrous  bone  must  be  removed. 
This  is  best  done  by  two  converging  incisions 
made  with  a  saw,  and  then  separating  its  apex 
from  the  sphenoid  and  occipital  bones  with  the 
chisel. 

Spinal  Cord. — To  examine  the  spinal  cord  the 
body  must  be  turned  on  its  face,  with  the  head 
hanging  over  the  table,  and  a  block  placed  under 
the  chest.  An  incision  must  be  made  over  the 
vertebral  spines  from  the  top  of  the  sacrum  to 
the  occiput,  and  the  vertebral  arches  laid  bare. 
These  are  best  divided  with  the  rachitome,  a 
double  semi-circular  saw,  in  the  absence  of  which 
a  short  common  saw  may  be  used,  or  a  chisel  and 
mallet.  The  cord  should  be  removed  in  its  tube 
of  dura  mater,  the  latter  being  held  by  the  for- 
ceps, and  care  taken  not  to  bend  the  cord 
abruptly.  The  dura  mater  should  then  be  slit 
open  with  bluni-pointed  scissors  along  its  an- 
terior and  posterior  surfaces,  and  the  cord 
examined,  with  as  little  handling  as  possible,  by 
means  of  transverse  sections  made  with  a  sharp 
scalpel.  Por  microscopical  examination  the 
cord  may  be  placed  in  spirit  for  about  twenty- 
four  hours ;  and  then,  after  removal  of  its  mem- 
branes, cut  into  lengths,  and  transferred  to  a 
one  per  cent,  solution  of  chromic  acid. 

A  method  of  opening  the  spinal  canal  from 
the  front,  preferable  in  many  respects  to  the 
above,  is  practised  at  Vienna  and  many  places 
on  the  Continent.  The  instruments  used  are  a 
strong  knife-shaped  chisel,  with  a  cutting  beak, 
and  a  mallet.  After  the  removal  of  the  thoracic 
and  abdominal  viscera,  the  beak  of  the  chisel  is 
introduced  into  the  lowest  intervertebral  fora- 
men, and,  by  successive  blows  of  the  mallet,  the 
pedicles  of  the  vertebras  are  cut  through  on  each 
side  and  the  canal  exposed  by  removing  the 
bodies.  In  this  way  great  disfigurement  of  the 
body  and  soiling  of  tlie  table  and  linen  are 
avoided,  and  the  spinal  ganglia  are  more  easily 
examined. 

Thorax  and  Abdomen.— Dab  thorax  and  abdo- 
men should  now  bo  examined.  It  is  better  to 
lay  the  abdominal  cavity  fully  open  before  re- 
moving the  sternum.  In  cutting  through  the 
first  rib,  and  disarticulating  the  clavicle,  care 
should  bo  taken  not  to  wound  the  innominate  vein. 
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By  using  cutting  pliers,  -vrhicli  should  be  directed 
BO  as  to  cut  obliquely  through  the  rib  into  the 
articulation,  all  danger  is  avoided. 

If  much  ascites  is  present,  the  belly  shoTild 
be  tapped  before  laying  open  the  peritoneal 
cavity.  So,  if  either  pleura  be  full  of  fluid, 
•which  will  be  shown  by  its  pouring  out  when 
the  cartilages  of  the  ribs  are  cut  through,  suffi- 
cient should  be  drawn  off  with  a  S3rringe  to 
prevent  any  overflow  when  the  sternum  is  re- 
moved. 

The  lungs  should  now  be  drawn  out  of  the 
chest,  adhesions  separated,  and  their  posterior 
surfaces  examined.  The  contents  of  the  medias- 
tinum should  next  be  inspected,  and  the  pericar- 
dium opened.  If  the  case  be  one  of  thoracic 
aneurism,  mediastinal  tumour,  or  malformation 
of  the  heart  or  great  vessels,  the  heart  and  lungs 
should  be  removed  together.  Otherwise,  the 
heart  may  be  first  removed  and  examined. 

Heart. — The  auricles  should  be  laid  freely 
open  with  a  pair  of  scissors,  by  an  incision  join- 
ing the  mouths  of  the  great  veins  and  carried  to 
the  extremity  of  the  auricular  appendage.  The 
competency  of  the  valves  may  then  be  tested. 
All  clots  must  first  be  removed,  the  heart  held 
in  an  upright  position,  and  water  poured  into 
the  aorta  and  pulmonary  artery  successively,  the 
semilunar  valvfs  being  held  back  with  the  handle 
of  a  scalpel  to  allow  the  ventricle  to  become  filled ; 
on  looking  into  the  auricles  the  competency  of 
the  auriculo-ventricular  valves  may  be  estimated. 
To  test  the  semilunar  valves  an  opening  must  be 
made  into  each  ventricle ;  the  pulmonary  artery 
and  aorta  cut  sufficiently  short  to  enable  the 
valves  to  be  clearly  seen ;  and  then  water  poured 
into  these  two  vessels  successively,  and  the  valves 
looked  at  from  above.  The  right  ventricle  may 
now  be  opened.  The  left  forefinger  should  be 
introduced  through  the  pulmonary  artery,  and 
the  anterior  wall  of  the  ventricle  divided  with 
blunt-pointed  scissors  into  the  artery,  the  point 
of  the  scissors  being  guided  by  the  left  fore- 
finger to  the  junction  of  the  valves.  The  pulmo- 
nary artery  and  aorta  should  then  be  separated 
as  much  as  possible,  and  the  left  ventricle  opened 
in  a  similar  manner  along  its  anterior  wall,  the 
left  forefinger  as  before  guiding  the  scissors  to 
the  point  of  junction  of  the  semilunar  valves. 
The  incision  must  be  carried  close  to  the  ventri- 
cular septum,  and  the  septum  between  the  aorta 
and  pulmonary  artery,  but  without  cutting  the 
latter.  The  mostaccurate  way  of  measuring  the 
capacity  of  the  orifices  is  to  pass  through  them 
graduated  balls  fixed  on  rods,  in  default  of 
which  the  fingers  may  be  used. 

Lungs. — To  remove  the  lungs,  the  trachea 
must  be  cut  across  at  the  root  of  the  neck,  and 
well  drawn  forwards  by  inserting  the  middle 
finper  into  the  lower  end,  and  the  other  fingers 
on  each  side  behind  the  bifurcation,  care  being 
t,al<en  not  to  cut  the  oesophagus. 

Larynx  and  Pharynx. — To  remove  th«  larynx 
and  pharynx,  the  incision  in  the  neck  must  be 
carried  up  to  the  chin ;  the  floor  of  the  mouth 
•  opened  from  below;  the  left  forefinger  intro- 
duced, and  used  to  depress  the  tongue ;  a  long 
narrow  scalpel  introduced  above  the  finger,  and 
carried  along  each  side  of  the  ramus  ofthe  jaw ; 
the  tongue  then  drawn  down  under  the  chin  ;  and 
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the  soft  palate  and  pharynx  divided  transversely. 
The  pharynx  and  laiynx  should  then  be  opened 
along  their  posterior  walls. 

Intestines. — In  examining  the  abdomen  it  is 
most  convenient  to  begin  with  the  intestines. 
The  large  intestines  should  be  divided  between 
two  ligatures  below  the  sigmoid  flexure,,  and 
drawn  out,  cutting  the  mesentery  close  to  the 
bowel.  This  process  should  be  continued  till  the 
duodenum  is  reached,  when  it  may  be  again  tied 
and  cut.  The  intestine  should  be  opened  along 
the  line  of  attachment  of  the  mesentery. 

Spleen. — The  spleen  may  next  be  examined. 
It  should  be  drawn  forwards  out  of  the  abdomen, 
and  the  gastro-splenic  omentimi  cut  through. 

Stomach. — The  stomach  should  next  be  re- 
moved. A  double  ligature  should  be  placed 
round  the  duodenum  about  two  inches  below  the 
pylorus,  dnd  another  one  round  the  lower  end  of 
the  oesophagus,  and  these  tubes  cut  through,  so- 
as  to  remove  the  stomach  without  the  escape  of 
its  contents.  If  required  for  chemical  analysis, 
the  contents  should  be  emptied  into  a  glass 
vessel,  by  removing  the  oesophageal  ligature. 

The  usual  practice  is  to  lay  open  the  stomach 
along  its  lesser  curvature,  from  the  oesophagus 
to  the  duodenum  ;  but  in  many  cases  it  is  better 
to  carry  the  incision  along  the  greater  curvature, 
for,  as  ulcers  and  cancers  are  more  frequently 
situated  near  the  lesser  curvature,  this  incision 
is  more  likely  to  avoid  cutting  through  them. 

Unless  required  for  chemical  analysis,  the 
mucous  membrane  may  be  washed  hy  a  gentle 
stream  of  water  and  then  examined. 

Pancreas. — After  the  removal  of  the  stomach 
the  pancreas  may  be  conveniently  examined. 
Before  separating  it  from  the  duodenum  the  con- 
dition of  its  duct  should  be  ascertained. 

Liver. — In  all  cases  of  jaundice  the  liver  and 
duodenum  should  be  removed  together,  so  as  to 
obtain  the  bile-duct  intact.  In  removing  the 
liver  care  should  be  taken  not  to  injure  the  right 
suprarenal  cap.sule,  which  is  in  close  contact  and 
often  adherent.  In  testing  the  perviousness  of 
the  bile-ducts  it  is  better  not  to  squeeze  the  gall- 
bladder, as  this  will  often  overcome  an  obstruc- 
tion, but  to  open  the  duct  with  scissors,  and 
observe  the  colour  of  the  lining  membrane 
below  an  obstruction.  This  wiE  be  found  un- 
stained by  bile. 

Supra-renal  Capsules. — In  cases  of  Addison's 
disease  the  supra-renal  capsules  should  be  re- 
moved, united  with  the  semilunar  gauglia  and 
solar  plexus. 

Gcnito-urinary  Organs. — In  all  cases  of  uri- 
nary obstruction  the  kidney,  ureters,  and  bladder 
should  be  removed  in  connexion.  The  pelvic 
organs  may  be  removed  cn  masse  by  carrying  a 
large  knife  all  roimd  the  pelvic  walls,  and  di-aw- 
ing  the  viscera  upwards  and  backwards.  As 
much  of  tho  urethra  as  may  be  required  can  be 
pulled  back  under  the  pubic  arch.  Tho  urethra 
and  bladder  should  be  opened  with  scissors  along 
their  upper  wall. 

The  uterus  may  be  examined  by  introducing 
one  blade  of  a  pair  of  probe-pointed  scissors 
throueh  the  os  ;  making  an  incision  tlirough  tho 
anterior  or  posterior  wall  to  the  fundus ;  and 
carrying  this  on  each  side  to  the  entrance  of  the 
Fallopian  tubes. 
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The  kidney  may  be  bisected  by  an  incision 
through  it  from  the  convex  border  to  the  hilus ; 
the  capsules  should  then  be  stripped  off,  their 
thickness  and  degree  of  adhesion  being  noticed, 
and  the  state  of  the  surface  of  the  kidney,  both 
external  and  on  section,  carefully  observed. 

W.  Catlet. 

NECBOSIS  {veKphs,  a  dead  body). — The  ab- 
solute death  of  a  circumscribed  portion  of  any 
tissue,  but  the  phrase  is  usually  associated  with 
deatn  of  bone.    See  Bone,  Diseases  of. 

NEOPLASMS  (ye'oj,  new,  and  irKaaaai,  I 
mould). — A  term  for  new  growths.  See  TuMOtois. 

HEPHBALGIA  {vecpphs,  the  kidney,  and 
&\'yos,  pain). — Definition. — An  affection  of  the 
serves  of  the  kidney,  unattended  by  any  evident 
anatomical  lesion;  characterised  by  the  occur- 
rence of  pain  in  the  region  of  the  kidney,  some- 
times periodic,  often  accompanying  exhaustion, 
but  without  any  morbid  changes  in  the  urine. 

^Etiology. — Exhaustion,  exposure  to  cold, 
malarious  poison,  and  the  nervous,  rheumatic, 
or  gouty  constitutions,  are  to  be  ranked  amongst 
the  chief  causes  of  nephralgia.  It  is  probable 
that  the  pains  in  the  kidney,  due  to  the  presence 
of  calculi  in  its  pelvis,  are  at  times  of  a  purely 
neuralgic  character. 

Stmptoms. — Neuralgic  pain  in  the  region  of 
the  kidney  is  sometimes  paroxysmal  and  very 
intense,  at  other  times  more  continued  and  less 
severe.  It  is  frequently  periodic,  and  is  apt  to 
occur  when  the  patient  is  exhausted,  or  in  a  state 
of  nervous  depression.  It  is  unattended  by  any 
change  in  the  quantity  or  appearance  of  the 
urine,  and  the  pain  does  not  tend  to  dart  down 
in  the  direction  of  the  ureter,  while  tender  spots 
may  generally  be  discovered  in  the  neighbourhood 
of  the  spinal  column. 

Diagnosis. — The  disease  with  which  nephral- 
gia is  most  apt  to  be  confounded  is  renal  cal- 
culus. The  points  upon  which  reliance  is  to  be 
placed  in  making  the  diagnosis  are  the  exact 
seat  of  the  pain,  and  the  direction  in  which  it 
spreads  ;  the  presence  or  absence  of  tender  spots 
in  the  lumbar  region  ;  and  the  condition  of  the 
urine.  In  renal  calculus  the  urine  is  commonly 
bloody,  and  contains  crystals  or  groups  of  crys- 
tals, or  minute  calculi,  while  in  nephralgia  it  is 
natural. 

Pbognosis.  — The  prognosis  of  nephralgia  is 
favoTirable. 

Treatment. — The  severity  of  the  pain  may 
be  such  as  to  demand  subcutaneous  injection  of 
morphia.  The  most  valuable  remedy  for  cure  is 
quinine,  which  may  be  given  in  doses  of  five, 
ten,  or  even  twenty  grains  two  or  three  times  in 
the  course  of  the  day.  Iron,  arsenic,  chloride  of 
ammonium,  acupuncture,  or  Corrigan's  cautery 
may  be  employed  in  suitable  cases,  if  the  quinine 
fail.  T.  Grainger  Stewabt. 

NEPHEITIC  COLIC  {ve(t>phs,  the  kidney). 
A  synonym  for  renal  colic,  an  affection  which  is 
usually  due  to  the  presence  or  passage  of  a 
renal  calculus.    See  Renal  Calculus. 

iSTEPHBITIS  {vopphj,  the  kidney).  —  A 
general  term  for  mtlammiition  of  the  kidney. 
See  Bbight's  Disease  ;  and  Kidney,  Diseases  of. 


NBEVES,   Diseases    of.  — Synon.:  Fr. 

Maladies  des  Nerfs ;  Ger.  NervenJcrankheiten. — 
Nerves,  in  their  origin,  course,  and  distribution, 
are  connected  with  the  several  organs  and  tissues 
of  the  body,  and  are  consequently  affected  in 
varioufl  ways  when  such  parts  are  disordered  or 
diseased.  But,  besides  such  secondary  derange- 
ments, nerves  are  subject  to  many  morbid  con- 
ditions which  affect  them  primarily.  In  the 
case  of  certain  classes  of  nerves,  connected  with 
special  functions,  the  effects  produced  by  disease 
are  at  once  so  distinct  and  so  important,  that 
they  require  separate  consideration.  Such,  for 
example,  are  the  glosso-pharyngeal,  hypoglossal, 
olfactory,  optic,  phrenic,  pneumogastric,  spinal 
accessory,  sixth  and  third  cranial  nerves,  the 
morbid  conditions  of  which  will  be  found  fully 
discussed  under  their  respective  headings.  Again, 
certain  forms  of  congestion  or  inflammation 
(whether  occurring  in  the  subjects  of  gout,  rheu- 
matism, malaria,  plumbism,  syphilis,  or  in  other 
states),  when  they  affect  important  nerves,  cause 
symptoms  of  a  character  so  marked,  either  in 
their  progress  or  distribution  or  by  their  severity, 
as  to  deserve  a  special  designation,  and  to 
demand  separate  description  {see  Intebcostal 
Neuealqia  ;  'NEunms ;  Sciatica  ;  and  Tic- 
DouLOuaEirx).  In  these  and  in  other  allied  in- 
stances the  prominent  symptoms  are  referable 
to  functional  disturbances  of  the  nerves.  In 
another  class  of  cases  similar  phenomena 
originate  in  interference  with  the  general 
nutrition,  in  disease  of  the  nervous  centres,  or 
by  reflex  action  ;  and  these  phenomena  will  be 
found  discussed  in  the  articles  upon  Coktul- 
siONS,  Neuhalgia,  &c. 

In  this  place  there  remain  for  special  con- 
sideration the  following  subjects : — (1)  the  effects 
of  injuries  of  nerves ;  (2)  the  most  common 
morbid  growths  involving  nerves,  which  are 
generally  known  as  7ieuromata;  and  (3)  the 
effect  of  cutting  or  stretching  nerves  regarded  as 
a  means  of  treatment. 

1.  Nerves,  Injuries  of. — Nerves  may  be 
divided  accidentally  either  by  tearing  or  cutting, 
or  surgically  dxu-ing  an  operation,  or  for  the 
relief  of  pain  or  resection  of  tumours.  The 
nerves  most  frequently  divided  accidentally  are 
those  of  the  upper  extremity,  especially  the 
ulnar  as  it  passes  behind  the  inner  humeral  con- 
dyle, or  as  it  lies  upon  the  anterior  annular 
ligament.  The  median  and  musculo-spiral  nerves 
are  also  not  unfrequently  divided  by  deep  cuts, 
on  the  fleshy  front  of  the  upper  fore-arm  or 
wrist. 

Sometimes,  besides  being  wholly  or  partially 
divided,  nerves  may  be  bruised,  or  have  im- 
bedded in  their  substance  particles  of  friable 
foreign  bodies,  such  as  glass  or  slate.  Fractures 
of  the  humerus  at  the  upper  or  lower  third,  are 
not  uncommonly  complicated  by  laceration  of  the 
musculo-spiral  nerve,  by  the  sharp  edge  of  one  of 
the  fragments ;  for  the  nerve  passes  spirally  round 
and  in  close  contact  with  the  bone,  first  on  the 
inner,  then  on  the  hinder,  and  near  the  elbow  at 
the  outer  aspect  of  the  bone. 

Symptoms. — The  symptoms  of  the  division  of 
a  nerve  are  loss  of  power  in  the  muscles,  and  of 
sensation  in  the  skin  supplied  by  the  offsets  of 
the  injured  nerve,  as,  for  example,  the  radial  and 
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posterior  inter-osseous  branches  of  the  musciilo- 
apiral.  The  complete  or  the  partial  division 
:fliay  be  diagnosed  by  the  more  or  less  complete 
interruption  of  their  functions. 

Nerves  unite,  if  the  cut  ends  are  placed  in 
apposition,  as  readily  as  other  structures  ;  but  it 
is  usually  some  time  before  the  sensory  or 
motor  functions  are  restored,  and  then  only  by 
Blow  degrees,  the  former  usually  taking  place 
sooner.    The  recovery  is  sometimes  delayed  by 
displacement  or  error  in  the  co-aptation  of  the 
cut  fibrils,  and  then  the  brain  seems  to  require 
some  education  and  training  to  correct  misplaced 
impressions,  which,  however,  is  in  most  cases 
accomplished  ultimately  more  or  less  perfectly. 
When  an  important  nerve,  such  as  the  great 
sciatic,  is  divided,  the  part  of  the  limb  supplied 
by  it  suffers  in  its  nutrition,  and  is  apt  to  be- 
come wasted,  and  if  the  patient  be  growing,  to 
lag  behind  its  fellow  in  development.  Sometimes 
the  muscles  may  become  atrophied ;  and  if  the 
division  is  not  united  in  due  time,  the  fibres  be- 
come subject  to  fatty  degeneration,  and  may  not 
afterwards  regain  their  power.  Other  tissues  be- 
sides the  muscles  may  likewise  become  atrophied. 
Thus  wasting  or  atrophy  of  the  fingers  may  re- 
sult from  injury  of  the  ulnar  or  median  nerve. 
This  has  been  thoiight  to  be  in  some  degree  due 
to  the  interruption  of  innervation  in  certain  fibres, 
which  are  bound  up  in  the  spinal  as  well  as  in  the 
sympathetic  nervous  systems,  and  which  preside 
over  and  control  the  nutrition  of  the  tissues,  the 
so-called  trophic  nerves.    The  parts  supplied  by 
them  seem  to  be  more  liable  to  the  formation  of 
sloughing  sores,  as  is  illustrated  by  the  bed- 
sores which  are  apt  to  follow  division  of  or 
pressure  upon  the  spinal  cord,  or  cauda  equina 
in  fractures  of  the  spine.    Severe  contusions  of 
nerves  will  sometimes  so  interrupt  their  func- 
tional power  as  to  produce  the  results  of  complete 
division. 

TaEATiiENT. — In  the  treatment  of  nerves  acci- 
dentally divided  allforeign  bodies  are,  in  thefirst 
place,  to  be  carefully  removed  by  sponge  or  for- 
ceps, with  as  little  further  injury  to  the  nerve- 
tissue  as  possible;  and  the  wound,  if  practicable, 
is  to  be  treated  antisepticaUy.  Then  the  limb 
should  be  fi:x;ed  upon  splints  in  a  position  which 
will  bring  most  easily  and  closely  the  cut  ends  of 
the  divided  nerve  into  apposition.  Carbolised 
catgut  ligature  may  be  applied  upon  the  nerve- 
sheath  or  closely  adjacent  textures,  so  as  to  hold 
the  cut  ends  evenly  together ;  or  a  thin  wire  may 
be  applied  to  the  neighbouring  tissues,  brought 
out  at  the  surface,  and  secured  over  shot  or  but- 
tons, and  the  wound  treated  in  the  ordinary 
way.  If  possible,  none  of  the  nerve-fibres  should 
be  cut  away,  although  a  slight  trimming  off  of 
jagged  ends  may  be  advisable.  Passive  motion 
of  the  paralysed  muscles  should  be  employed,  as 
soon  as  the  wound  is  united ;  and  afterwards  weak 
faradization  should  bo  applied  to  the  limb,  to 
promote  nutrition  and  stimulate  nerve-currents. 

2.  Nerves,  Tumours  of. —  Stnon.:  Neuro- 
mata. 

The  tumours  whicl  affect  nerve-stnicturo,  al- 
though no  doubt  varying  in  essential  character, 
as  they  do  in  other  parts  of  the  body,  have 
usually  been  grouped  indiscriminately  under  this 
head.    Surgically  they  may  be  classed  thus  : — 


(a.)  constitutional,  which  affect  the  whole  of  a 
particular  group  or  groups  of  nerves,  and  are 
clearly  constitutional  in  their  origin ;  and  (6) 
traumatic,  such  as  form  on  the  cut  ends  of  nerves 
after  amputation,  or  result  from  local  injury  of 
some  kind. 

(a)  Constitutional. — Numerous  cases  of  mul- 
tiple neuromata  are  on  record.  In  one  case, 
recorded  by  K.  W.  Smith,  upwards  of  2,000 
tumours  were  found.  In  most  instances  they  are 
confined  to  one  particular  set  of  nerves  and  their 
branches.  For  instance,  they  have  been  found 
in  the  posterior  tibial  and  plantar  nerves,  as 
in  a  case  recorded  by  Van  der  Byl  {Patho- 
logical Society's  Transactions,  vol.  vi.),  where 
the  growth  may  have  been  round-celled  sarcoma 
or  cancer.  In  another  remarkable  case  of  mul- 
tiple neuromata,  recorded  by  Dr.  Wilks  {pp.  cit., 
vol.  X.),  perhaps  of  syphilitic  origin,  a  simple 
fibroid  deposit  was  found  within  the  neurilemma, 
causing  in  some  places  hardening  and  contrac- 
tion, and  in  others  neuromatous  tumours.  One 
of  these  had  formed  in  the  substance  of  the 
pneumogastric  nerve,  and  was  thought  by  Dr. 
Wilks  to  have  caused  the  disease  of  the  lung 
which  proved  fatal.  In  another  case,  recorded 
by  Mr.  F.  Smith,  multiple  tumours  affected  the 
internal  cutaneous  and  interosseous  nerves  of 
the  arm,  and  the  larger  tumours  were  found  to 
have  undergone  calcareous  degeneration  {op. 
cit.  vol.  xii.). 

A  single  neuromatous  tumour  has  been  found 
on  the  auditory  nerve,  causing  deafness  (Toyn- 
bee,  op.  cit.  vol.  iv.),  and  on  the  musculo-spiral 
nerve  in  several  recorded  cases  {op.  cit.  vol.  viii.), 
by  Nuun  and  Barber.  In  one  of  these  cases 
acute  sensibility  and  intense  pain  in  the  course 
of  the  distribution  of  the  nerve  were  present. 
In  the  other  case,  no  pain  was  felt  unless  the 
tumour  was  pressed.  In  a  tumour  upon  the 
same  nerve,  recorded  by  Shillitoe  {op.  cit.,  vol. 
X.),  of  the  size  of  a  billiard  ball,  a  blood-cyst 
containing  clot  and  serum  was  foimd  in  the  in- 
terior, surrounded  by  fibro-ceUular  structure. 

J.  Traumatic. — Neuromatous  tumours  which 
form  on  the  cut  ends  of  nerves  after  amputation, 
are  rounded  or  oval  masses  placed  near,  but  not 
usually  qiiite  at,  the  extremity  of  the  cut  nerve. 
A  small  portion  of  the  extreme  end  frequently 
forms  a  sort  of  tapering  tail  to  the  tumoiu',  giving 
to  it  a  resemblance  to  a  turnip-radish.  On  sec- 
tion the  tumour  is  foimd  to  consist  of  a  fibroid 
substance,  hard,  resisting,  and  firm  to  the  touch, 
with  a  somewhat  glistening  surface.  Under  the 
microscope  there  are  seen  the  same  general  charac- 
ters which  are  found  in  neuromata,  namely,  fib- 
roid elongated  or  spindle  cells  within  and  aroimd 
the  neurilemma,  pressing  upon  and  displacing 
the  nerve-tubules,  which  are  seen  convoluted,  dis- 
torted, varicose,  or  lost  entirely  in  the  tumour- 
substance.  Some  few  may  be  traced  through  the 
tumour  itself  into  thp  tail-like  termination,  but 
this  latter  usually  consists  of  fibrous  tissue  only. 
These  tumours  seem  to  occur  more  commonly  after 
amputation  of  the  upper  than  of  the  lower  ex- 
tremity. These  neuromata  are  not  uncommonly 
associated  with  pain,  more  or  less  acute  at  in- 
tervals. They  may  last  a  long  time — in  some 
cases  during  the  whole  of  the  life  of  the  in- 
dividual.   Sometimes  neuromata  give  rise  to 
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acute  sensibility  or  tenderness  of  the  stump, 
and  more  rarely  to  spasmodic  twitehings  of  the 
muscles  or  even  epileptiform  convulsions. 

Treatment. — Neuromata  on  the  continuity  of 
a  nerve,  if  painful  or  situated  so  as  to  bo  easily 
accessible,  and  liable  to  injury,  may  be  dissected 
out  carefully  and  with  antiseptic  precautions. 
Sometimes  it  will  be  found  that  the  tumour  can 
be  extirpated  without  taking  away  the  entire 
section  and  continuity  of  the  nerve,  which  when 
a  large  one  (as  for  instance  the  great  sciatic)  it 
is  important  to  preserve.  In  case  this  cannot 
be  done,  the  whole  section  of  the  nerve-trunk 
may  be  taken  away,  and  the  smoothly  cut  ends 
I  brought  together  with  fine  catgut  sutures  put 
through  the  outer  nerve-sheath  only,  the  limb 
being  placed  in  a  position  to  relax  the  nerve  and 
lessen  tension  to  the  utmost.  This  proceeding, 
as  before  remarked,  has  been  successful  in  uniting 
the  ends  of  nerves  accidentally  cut  through. 

In  cases  of  neuromata  in  stumps  the  same 
treatment  is  sometimes  available  and  effective. 
Opening  the  cicatrix  and  dissecting  out  the 
tumour  or  tumours  may  be  all  that  is  required. 
But  in  other  instances  the  pain  and  tenderness  are 
so  dilFased,  and  the  growths  so  numerous,  that  re- 
amputation  a  few  inches  higher  up,  gives  more 
complete  and  satisfactory  results.  Yet  in  some 
patients  the  tendency  to  the  formation  of  these 
tumours  is  so  great  that  they  reapoear,  even  after 
re-amputation,  and  the  prognosis  must  always  ho 
guarded  on  this  point. 

3.  Nerves,  Surgical  Division  and 
Stretching  of. 

(a)  Nerve-section.  Stnon.  :  Neurotomy. — 
Surgical  division  of  nerves  has  been  employed 
for  the  cure  of  painful  affections  such  as 
neuralgia,  and  for  tetanus  and  other  obstinate 
and  sustained  spasmodic  movements.  It  has 
been  usually  performed  subcutaneously,  and  most 
frequently  in  the  case  of  the  branches  of  the 
tri-facial  nerve,  at  their  exit  from  the  bony  fora- 
mina, such  as  the  supra-orbital,  the  infra-orbital, 
and  the  mental  branches.  The  division  should 
be  thoroughly  and  completely  done.  It  has  been 
found,  however,  that  in  a  comparatively  short 
space  of  time,  the  operation,  though  perfectly  suc- 
cessful in  removing  the  pain  and  sensation  at 
the  peripheral  distribution  of  the  nerve,  is  of 
no  avail.  The  nerve,  after  simple  subcutaneous 
division,  unites  in  a  few  weeks  or  months ;  and 
first  sensation  and  then  pain  recur  in  the  part. 
In  cases  of  intracranial  disease  the  operation 
is  of  course  useless.  Efforts  have  been  directed 
to  prevent  this  union  of  the  cut  nerve,  by 
taking  away  a  considerable  portion,  so  as  abso- 
lutely to  prevent  contact  of  the  ends ;  and  the 
operation  then  must  necessarily  lose  its  subcuta- 
neous character.  When  the  nerve,  as  in  tliosc 
nerves  above-named,  spreads  out  to  its  distribu- 
tion in  all  directions,  it  is  difficult  to  secure  this 
absolute  removal,  and  a  good  deal  of  the  adja- 
cent soft  pai'ts  must  be  excised  to  insure  its 
being  done  thoroughly.  In  a  case  of  obstinate 
neuralgia  of  the  inferior  dental  nerve,  the  late 
Sir  'William  Fergusson  gouged  away  the  outer 
wall  of  the  mental  foramen  for  tlie  .space  of  an 
inch,  and  dissected  out  the  nerve  from  the  canal 
to  the  same  extent,  with  the  effect  of  curing  the 
diseaso. 


In  some  neuralgic  cases  the  cauiie  of  the  pain, 
lies  within  the  cranium  or  brain  itself,  as  above 
mentioned,  and  is  of  course  not  to  be  reached  by 
surgical  operation. 

In  traumatic  tetanus  division  of  the  nerve 
going  to  the  wounded  part  has  been  practised 
by  Hilton  {Medical  Times  and  Gazette,  vol.  i. 
1869),  and  by  Sir  Joseph  Fayrer  {Bankin's 
Abstract,  1863,  vol.  ii.),  as  well  as  by  Nelaton 
and  others.  The  results,  however,  do  not  seem 
to  be  as  fiivourable  as  in  the  more  recently  in- 
troduced treatment  of  nerve-stretching,  whilst 
the  injury  inflicted  on  the  structures  is  certainly 
greater,  and  the  disabling  results  are  more  apt 
to  be  permanent. 

(b)  Nerve-stretching. — This  is  one  of  the  modern 
modes  of  the  treatment  of  disease,  which  has  so 
far  achieved  a  certain  amount  of  success.  It  has 
been  practised  in  cases  in  which  section  of  the 
Jierve  may  be  considered  justifiable,  such  as  con- 
tinued and  severe  pain  or  spasm,  acute  or  chronic, 
of  the  parts  supplied  by  a  nerve,  which  has  re- 
sisted all  milder  treatment,  and  in  locomotor 
ataxy.  Cases  of  traumatic  tetanus  also  claim  a 
trial  of  this  method  of  cure. 

Method.  —  Nerve-stretching  is  effected  bv 
cutting  down  upon  the  nerve-trunk,  detaching 
it  from  its  connections  for  the  space  of  a  few 
inches,  laying  hold  of  it  with  the  fingers,  forcibly 
stretching  the  whole  i&erve  from  its  origin  to 
such  an  extent  as  to  affect  powerfully  its  func- 
tions, and  then  closing  up  the  wound.  In  some 
instances  a  certain  amount  of  loss  of  sensa- 
tion or  muscular  power  in  parts  to  which  the 
nerve  is  distributed  is  the  immediate  result, 
which,  however,  passes  away  after  a  certain 
interval,  and  the  nerve-function  becomes  more 
or  less  completely  restored. 

Applications. — A  number  of  cases  have  been 
recorded  within  the  last  few  years,  in  which 
nerve-stretching  has  been  employed  with  con- 
siderable success.  Thus  in  a  case  of  spasm 
affecting  the  whole  of  the  muscles  of  the  left 
arm,  with  considerable  anaesthesia,  Nussbaum. 
of  Munich,  stretched  the  nerves  of  the  arm  in 
three  places — namely,  the  ulnar  nerve  at  the 
elbow ;  the  median,  musculo-spiral,  and  ulnar  in 
the  axilla  ;  and  the  primary  trunks  of  the  three 
lower  cervical  nerves  above  the  clavicle.  The 
patient  recovered  in  eleven  weeks,  with  restora- 
tion of  the  healthy  action  of  the  muscles  of  the 
limb. 

The  late  Mr.  Callender  has  described  the 
case  of  a  man  in  whom  re-amputation  of  the 
stump  of  the  fore-arm  for  neuralgia  had  been  per- 
formed, and  which  lie  operated  on  by  stretching 
the  median  nerve  for  three-fourths  of  an  inch. 
There  was  no  return  of  the  pain,  and  the  nu- 
trition of  the  stump  and  arm,  which  had  wasted, 
was  much  improved.  The  writer  lately  cut  down 
upon  and  stretched  the  external  popliteal  (pero- 
neal) nerve,  behind  the  biceps  cruris  tendon,  in  a 
case  of  painful  spasm  of  the  extensor  and  peroneal 
muscles,  with  a  success  which  was  permanent 
months  afterwards.  Still  more  recently  Mr. 
Godlee  has  treated  two  cases  of  facial  spasm  of 
many  years'  standing,  by  stretching  the  poriio 
dura  at  its  exit  from  the  stylo-mastoid  foramen, 
one  with  complete  success. 

In  cases  of  traumatic  tetanus,  the  application 
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of  nerve-stretcliing  seems  sufficiently  appro- 
priate, and  accordingly  it  has  not  failed  to  be 
tiied.  A  striking  case  of  this  description  is 
recorded  in  the  Centralblatt  fur  Chirurgie,  Oct.  7, 
1876,  No.  10,  hy  Vogt.  In  fifteen  cases  of  teta- 
nus collected  by  Johnstone  of  Kentucky,  seven  of 
which  were  operated  on  in  late  stages  of  disease, 
it  is  stated  that  there  were  fire  cases  of  re- 
covery from  this  fatal  disease — a  much  greater 
proportion  than  from  any  other  method  of  treat- 
ment. The  results  in  cases  of  nerve-stretching 
for  traumatic  tetanus,  practised  in  London  diu'ing 
the  last  few  years,  do  not  add  to  the  favourable 
impression  that  the  preceding  cases  ■were  calcu- 
lated to  give  as  to  the  efficacy  of  this  operation. 
It  has  been  tried  in  various  hospitals,  lately  in 
King's  College  Hospital,  without  success.  In 
one  case  it  seemed  rather  to  hasten  the  fatal 
termination.  And  it  can  scarcely  be  said  that 
the  infliction  of  a  further  injury  on  the  continuity 
of  the  nerves  of  the  affected  part,  with  a  corre- 
sponding impression  upon  the  nerve-centres,  is, 
d  priori,  likely  to  cure  the  consequences  of  a 
primary  injury,  which  has  already  so  powerfully 
and  fatally  influenced  the  condition  of  these  same 
nerve-centres. 

Still  more  recently  nerve-stretching  has  been 
practised  upon  the  nerves  of  the  limb  for  the 
relief  of  the  pains  of  locomotor  ataxy.  The 
results,  in  some  instances,  appear  to  have  been 
successful  even  beyond  expectation ;  for  not 
only  have  the  pains  been  removed,  but  the 
disturbances  of  co-ordination  have  also  been 
diminished,  though  to  a  limited  extent. 

Pbinciples. — A  satisfactory  explanation  of 
the  modus  operandi  of  nerve-stretching  is  not 
easily  given.  Nussbaum  suggested  that  the  suc- 
cess may  be  owing  to  an  alteration  in  the  relations 
between  the  nerve-fibres,  having  the  effect  of 
improving  their  nutrition ;  whilst  Callender  attri- 
buted it  to  the  consequent  numbing  of  the  nerve, 
that  is,  the  temporary  suspension  of  its  func- 
tions, by  interfering  with  the  transit  of  painful 
and  abnormal  impressions,  the  nerve-centres 
having  time  to  resume  their  normal  control. 
With  regard  to  this  explanation  it  may  be 
pointed  out,  however,  that  both  motion  and 
sensation  are  often  uninterruptedly  retained  after 
the  successful  stretching  of  a  large  nerve. 

In  certai  n  cases  of  rheumatic  neuralgia  it  might 
be  conjectured  that  a  degree  of  contraction  may 
follow  a  rheumatic  or  gouty  deposit  in  the  nerve- 
sheath,  and  thus  affect  the  nerve- current  in  the 
central  axis  of  the  fibre  ;  and  that  this  may  be 
drawn  out,  overcome,  or  broken  by  the  nerve- 
Btretching,  the  normal  function  of  the  nerve- 
tubule  being  thus  restored  temporarily  or 
f)ermanently.  Whether  a  similar  explanation 
■will  suffice  for  the  recorded  cases  of  euro  of 
tetanus  may  be  more  than  doubtful,  and  we 
must  wait  for  further  evidence  of  fact  before 
■we  can  explain  the  phenomena  with  any  appear- 
ance of  probability.  Brown-S^quard  has  recom- 
mended exposure  of  the  nerve,  and  washing  it 
with  ether,  to  effect  the  same  end. 

John  Wood. 

NBBVI,  in  the  Eastern  Italian  Riviera, 
Warm,  moist,  •winter  climate.  See  Climate, 
Treatment  of  Disease  by. 
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TTEBVOITS.— A  term  used  variously  in  re- 
ference to  persons,  to  temperaments,  or  to  morbid 
conditions.  A  person  is  said  to  be  nervous,  or 
of  a  nervous  temper ame7it,  who  seems  to  presenr 
a  special  susceptibility  to  pain,  or  who  exhibita 
an  undue  mobility,  as  it  is  termed,  of  the  nervous 
system — that  is  to  say,  when  the  person  starts 
or  shakes  on  the  occasion  of  abrupt  or  intense 
sensorial  impressions,  or  when  he  exhibits  a 
proneness  to  convulsions  or  manifests  an  exalted 
emotional  susceptibility.  An  organisation  of 
this  kind  characterises  children  rather  than 
adults,  and,  amongst  the  latter,  females  more 
than  males.  Nevertheless,  in  persons  of  both 
sexes  such  a  bodily  disposition  is  frequently  to 
be  met  with,  varying  not  only  in  degree,  bxit  also 
in  kind  or  type.  As  one  of  the  most  important 
of  these  varieties,  we  must  include  the  as  yet 
very  imperfectly  understood  condition  known 
as  hysteria  {set  Htstkkia).  A  nervous  disposi- 
tion may  be  either  inherited,  or  acquired  during 
the  life  of  the  individual,  and  it  then  ensues  as 
a  sequence  of  some  severe  illness,  of  some  grave 
anxiety,  or  of  some  physical  or  moral  shock. 

In  reference  to  disease,  the  term  nervous 
is  used  with  different  significations  in  different 
cases.  Sometimes  it  is  used  in  more  general 
terms  to  signify  that  the  disease  is  one  impli- 
cating the  nervous  system  rather  than  any  other 
part  of  the  body.  At  other  times  the  use  of  the 
term  is  very  variable.  Thus,  by  the  term 
'  nervous  aphonia '  we  imply  that  the  voiceless- 
ness  is  due  to  some  functional  nervous  inhibition^ 
rather  than  to  any  distinct  paralytic  condition 
caused  by  structural  disease  ;  whilst,  by  the  term 
'  nervous  deafness,'  we  should  imply  that  the 
deafness  is  due  to  disease,  functional  or  organic, 
of  the  auditory  nerve  or  its  centres,  rather  thai 
to  an  inflammatory  or  other  affection  of  the 
middle  ear.  H.  Chahltok  Bastian. 

NERVOUSNESS.— A  term  applied  to  the 
state  of,  or  to  the  conditions  manifested  by,  a 
person  coming  ■within  the  description  of  '  ner- 
vous '  as  above  defined.    See  Nervous. 

NERVOUS  SYSTEM,  Diseases  of,  - 
The  complexity  of  the  nervous  system,  its 
manifold  functions,  and  its  extensive  distribu- 
tion, render  its  diseases  more  varied  than  those 
of  any  other  system  of  the  body. 

From  the  manner  in  which  the  nervous  and 
vascular  systems  interlock,  their  diseases  or  pa- 
thological conditions  are  to  some  extent  insepar- 
ably related  to  one  another.  The  modes  of  inter- 
ference with  the  functions  of  the  vascular  system 
through  altered  nervous  action  are  compara- 
tively few  and  simple.  The  heart  may,  under  the 
influence  of  modified  nervous  stimulation  depart 
from  its  customary  order  and  rate  of  contraction, 
or  in  extreme  cases  cease  to  beat;  the  smaller 
arteries  over  a  greater  or  less  extent  of  the  body 
may  diminish  in  their  calibre,  or  become  dilated  ; 
but,  save  for  such  events  as  these  and  their 
direct  consequences,  the  work  of  the  vascular 
system  is  habitually  carried  on  without  variations 
impressed  upon  it  by  abnormal  states  of  the 
nervous  system. 

On  the  other  hand,  the  diseases  of  the  nervous 
system  which  may  be  induced  by  altered  quality 
3  U 
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of  blood,  or  by  alteration  of  function  in  the 
heart  or  some  part  of  the  vascular  system,  are 
numerous  and  varied.  The  functional  activity 
of  the  system  as  a  whole  may  bo  degraded, 
owing  to  the  fact  of  its  receiving  an  inadequate 
amount  of  blood  from  a  feeble  or  slowly  acting 
heart.  Or  the  functions  of  a  part  of  the  system 
may  be  interfered  with  by  an  undue  contraction 
or  dilatation  in  its  small  arteries,  or  by  an 
impediment  to  the  outflow  of  blood,  inducing 
a  mechanical  congestion.  Again  the  complete 
or  partial  arrest  of  the  blood-flow  in  the  vessels 
of  some  important  region  (owing  to  thrombosis 
or  embolism  therein),  or  the  rupture  of  one  of 
the  branches  of  such  a  vessel,  with  extravasation 
of  blood  into  the  organ,  — either  of  these  events 
may  impair  or  destroy  the  functions  of  that 
particular  part,  even  if  it  cause  no  more  general 
disturbance  of  nerve-function.  In  short,  both 
local  perversions  of  function  and  structural 
changes  in  the  nervous  system,  are  far  more  fre- 
quently initiated  by  altered  quality  of  blood,  or 
unnatural  phenomena  in  the  vessels  of  the  part, 
than  by  primary  morbid  changes  in  either  of  the 
other  two  components  of  nerve-tissue,  namely, 
the  nerve-elements  themselves,  or  their  interstitial 
connective  tissue. 

But,  as  already  intimated,  the  number  of 
diiferent  nervous  diseases  is  referable  princi- 
pally to  the  great  complexity  of  this  ^stem.  It 
is  now  a  familiar  fact  that  the  same  kind  of 
morbid  change  existing  in  different  parts  of  the 
nervous  system  tends  to  give  rise  to  wholly  dis- 
similar groups  of  symptoms.  Hence  the  impor- 
tance, from  a  clinical  point  of  view,  of  studying 
the  varied  functions  and  functional  relationships 
of  the  several  parts  of  the  nervous  system. 

The  most  practical  and  useful  classification 
of  the  principal  component  parts  of  the  nervous 
eystem  is  as  follows  : — 

1.  The  Cerebeo-Spinal  Division  (or  Nervous 

system  of  animal  life), 
a.  The  Encephalon. 
h.  The  Spinal  Cord, 
c.  The  Encephalic  and  Spinal  Nerves. 

2.  The  Organic  Division  (or  Nervous  system 

of  vegetative  life). 

a.  The  Pneumogastric  or  Vagus  Nerves. 

b.  The  Great  Sympathetic  System  (with 

which  is  included  the  'Vaso-Mo- 
tor'  System  of  Nerves). 
This  classification,  though  in  part  natural, 
is  also  in  other  respects  purely  artificial.  The 
cerebro-spinal  and  the  organic  nerve-centres 
are  structurally  continuous  at  many  points.  The 
vagus  nerves,  and  the  vaso-motor  system  of 
fibres  in  part,  have  an  encephalic  origin,  though 
the  latter  are  distributed  almost  throughout 
with  the  sympathetic  system,  of  which  it  is  often 
supposed  to  constitute  the  most  i  m  port  an  t_  part. 
This  sprmpathetic  system  is  connected  at  inter- 
vals with  the  whole  length  of  the  cerebro-spinal 
system,  from  the  lumbar  enlargement  to  the 
base  of  the  brain,  chiefiy  by  connecting  filaments 
passing  between  it  and  the  anterior  spinal  nerves. 
Some  of  these  connecting  filaments  are  afferent, 
others  are  efferent.  The  brain  again  is  brought 
into  immediate  relation  with  the  sympathetic 
fystem  through  the  wide-spread  filaments  of  the 
pneumogastric  nerves,  which  mingle  with  almost 


all  the  visceral  plexuses  both  of  the  thorax  and 
of  tiie  abdomen.  The  spinal  accessories  seem 
to  be  the  motor  nerves  through  which  the  more 
direct  impressions  brought  to  the  medulla  Ity  the 
pneumogastrics  are  reflected  upon  some  of  the 
viscera ;  and,  similarly,  the  tranferenee  of  motor- 
stimuli  direct  from  the  spinal  cord  to  the  viscera, 
in  response  to  afferent  impressions  conveyed  to 
it  by  certain  nerves  of  the  sympathetic  system, 
takes  place  through  motor  fibrils  in  the  filaments 
connecting  the  anterior  spinal  nerves  with  this 
system.  The  sympathetic  system  also  possesses 
its  own  intrinsic  motor  fibres  and  vaso-motor 
centres.  Other  intrinsic  motor  centres  probably 
exist  amongst  the  sympathetic  ganglia,  which, 
like  those  of  the  heart,  may  be  capable  of  bring- 
ing about  muscular  contractions  in  the  parts  with 
which  they  are  severally  in  relation. 

The  direct  consequence  of  the  close  relation- 
ship between  the  viscera  and  the  fibres  of  the 
pneumogastric  and  spinal  accessory,  as  well  as 
between  the  spinal  motor  nerves,  and  those 
emanating  from  the  central  connections  of  the 
vaso-motor  system,  is  that  we  find  lesions  of 
some  portions  of  the  cerebro-spinal  system  fre- 
quently involving  altered  actions  in  parts  under 
the  immediate  influence  of  the  nervous  system 
of  organic  life — as  when  diseases  of  the  medulla 
and  its  neighbourhood  disturb  the  action  of 
the  heart  or  the  respiratory  processes,  when 
vomiting  is  produced  by  cerebral  O"-  spinal 
disease,  when  diabetes  or  polyuria  are  induced 
by  irritations  of  the  fourth  ventricle.  Such 
effects,  again,  are  illustrated  by  the  flow  of  tears 
under  the  influence  of  grief,  by  the  arrest  of  the 
salivary  secretion  under  the  influence  of  fear,  or 
by  the  occasional  production  of  an  increased  flow 
of  the  same  fluid  at  the  thought  of  savoury  food. 
Or,  the  action  of  the  two  nervous  systems  upon  one 
another  may  take  place  in  an  opposite  direction, 
as  when  in  a  neurotic  subject  an  irritant  in  the 
intestine,  or  the  passage  of  a  renal  calculus  down 
the  ureter,  gives  rise  to  convulsions  ;  when  forms 
of  '  reflex '  paralysis  are  produced ;  when  the 
'  spirits '  are  depressed  under  the  influence  of 
visceral  disease,  sometimes  to  such  an  extent  as 
to  induce  melancholia ;  or  when,  on  the  other 
hand,  irritative  states  of  the  ovary  lead  to  that 
form  of  insanity  known  as  nymphomania. 

Sympathetic  disturbances  are  also  apt  to  show 
themselves  in  the  functions  of  certain  parts  com- 
prised within  the  sphere  of  the  cerebro-spinal 
system  itself,  when  some  other  portion  of  it  be- 
comes the  seat  of  disease,  though  the  extent  to 
which  this  occurs  is  still  involved  in  much  doubt. 
Brown-S6quard  believed  that  hemiplegia  itself 
is  often  induced  by  an  'inhibitory'  influence, 
emanating  from  some  morbid  portion  of  the 
brain  and  acting  upon  certain  motor-cells  in 
the  spinal  cord.  Similarly  we  find  an  irritation 
occurring  in  one  portion  of  the  organic  nervous 
system  entailing  morbid  manifestations  in  some 
other  and  perhaps  distant  part  of  this  system, 
as  when  the  early  stage  of  pregnancy  or  when 
OA'arian  or  uterine  disease  leads  to  vomiting ; 
when  certain  irritations  of  the  stomach  excite 
the  act  of  coughing;  or  when  irritations  of 
the  bronchial  mucous  membrnno  lead  to  vomit- 
ing. Essentially  similar  phenomena  are  seen 
when  suprarenal-capsular  disease  leads  to  sick- 


part  also  it  brings  different  organs  into  co- 
ordinated activity,  as  when  the  presence  of  food 
in  the  alimentary  canal  excites  the  simultaneous 
activity  of  the  pancreas,  the  liver,  and  other 
glandular  organs.  And  how  well  such  functions 
as  those  last-named  are  performed  we  arc  often 
only  able  to  estimate  vaguely,  if  at  all,  since  the 
actions  of  those  portions  of  the  nervous  system 
on  which  they  depend  do  not  reveal  themselves 
either  by  sensible  impressions,  or  by  movements 
of  parts  of  which  we  are  conscious. 

Other  functions  of  the  '  sympathetic '  nervous 
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jinss ;  or  when  a  blow  on  the  epigastrium,  by  con- 
Teying  a  shock  to  the  semilunar  ganglia,  causes 
an  arrest  of  respiration  or  of  the  heart's  action. 
See  Sympathetic  System,  Disorders  of. 

This  tendency  to  the  establishment  of  sym- 
pathetic or  related  disturbance  of  distant  parts 
in  local  diseases  of  the  nervous  system,  is  one 
of  the  principal  sources  of  the  great  complexity 
of  diagnosis  in  these  affections.  Thus,  though 
a  lesion  in  the  brain  may  give  rise  to  a  certain 
set  of  direct  effects,  the  consequences  of  the 
same  lesion  may  also,  and  mostly  do,  become 
multiplied  by  a  reverberation  of  impressions 
throughout  the  nervous  system.  In  this  way 
what  are  called  indirect  effects  are  produced. 
Such  indirect  effects  may  show  themselves  either 
in  the  direction  of  arrest  or  of  exaltation  of 
function,  and  in  the  former  case  they  are  often 
said  to  be  brought  about  by  '  inhibition.' 

The  proportion  between  the  direct  and  the 
indirect  effects  resulting  from  an  injury  to  ner- 
vous tissue  varies  greatly  in  different  eases, 
according  to  the  seat,  the  extent,  and  the  nature 
of  the  lesions,  as  well  as  according  to  the  age,  sex, 
and  general  health  of  the  patients.  Hence  it 
often  happens  that  the  same  kind  of  lesion  seems 
at  different  times  to  give  rise  to  a  different  set 
of  clinical  accompaniments. 

In  regard  to  diseases  of  the  organic  nervous 
system  our  knowledge  is  at  present  extremely 
defective.  The  recognition  of  the  diseases  of 
this  system — that  is,  as  diseases  having  such  or 
such  a  pathological  starting-point — is  beset  with 
peculiar  difficulties.  This  is  in  part  attributable 
to  the  free  connections  existing  between  the  or- 
ganic and  the  cerebro-spinal  nervous  system,  and 
the  consequent  difficulty,  so  frequently  arising, 
which  opposes  itself  to  our  settlement  of  the 
question,  as  to  whether  any  particular  group  of 
symptoms,  possibly  due  to  some  primary  disease 
of  a  portion  of  the  organic  nervous  system, 
really  owns  such  a  cause,  or  whether  it  is  rather 
due  to  some  disordered  condition  of  the  cerebro- 
spinal centres,  which  induces  indirect  effects  on 
the  side  of  the  nervous  system  of  organic  life. 
Then,  again,  in  other  cases,  disease  of  some 
portion  of  the  organic  nervous  system  may 
really  exist,  which,  by  reason  merely  of  our 
present  defective  physiological  and  pathological 
knowledge,  remains  unsuspected  as  a  disease 
having  that  particular  nature  and  origin. 

The  nature  of  the  functions  performed  by  the 
organic  nervous  system  sufficiently  explains  this 
difficulty.  In  part  it  serves  tn  link  the  func- 
tional activity  of  certain  viscera  with  sensory 
impressions  or  motor  acts  referable  to  the  cerebro- 
spinal system,  as  in  the  processes  of  ordinary 
or  disturbed  respiration,  parturition,  &c. ;  in 
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system,  such  as  those  which  have  to  do  with  the 
maintenance  and  regulation  of  the  functional 
activity  of  the  blood-making  or  ductless  glands 
namely,  the  liver,  the  spleen,  the  supra-renal 
capsules,  or  the  lymphatic  glands,  are  even  still 
further  beyond  the  pale  of  recognisable  pheno- 
mena.  Yet  disturbances  of  these  purely  organic 
functions  may  give  rise  to  certain  general  affec- 
tions, which  we  are  unable  to  refer  to  morbid 
states  or  actions  of  this  portion  of  the  nervous 
system.  Suprarenal-capsular  disease,  leucocy- 
thsemia,  diabetes,  chlorosis,  various  forms  of 
anaemm  and  other  conditions  of  general  mal- 
nutrition, are  instances  of  diseases  possibly  due 
to  deficient  or  perverted  action  of  some  of  these 
blood-making  organs,  immediately  occasioned  by 
morbid  conditions  of  the  sympathetic  nerve- 
centres  in  relation  therewith.  And  it  may  be 
fairly  presumed  that  the  functional  activity  of 
these  organs  is  influenced  by  the  nerves  and 
nerve-centres  with  which  they  are  in  connection 
— ^just  as  that  of  ordinary  secretory  glands  (such 
as  the  parotid  and  sub-maxiUary)  is  known  to  be 
under  the  influence  of  the  nerves  with  which 
they  are  supplied. 

The  true  pathology  of  such  general  diseases 
as  have  been  named,  we  may  hope  will  be 
ultimately  elucidated  by  the  application  of  the 
same  means  as  have  led  to  our  present  knowledge 
concerning  the  symptomatology  of  local  diseases 
in  the  cerebro-spinal  portion  of  the  nervous 
system.  This  means,  therefore,  would  consist 
in  a  more  searching  and  habitual  examination  of 
the  several  parts  of  the  nervous  system  of  organic 
life,  so  as  to  endeavour  to  connect  morbid  appear- 
ances in  its  several  centres  with  appreciable 
pathological  states  of  ductless  and  other  organs, 
and  the  still  further  endeavour  to  colligate  these 
morbid  appearances  with  the  respective  states  of 
health  or  symptoms  exhibited  by  the  patients 
during  life.  Slow  and  difficult  as  this  method 
is,  it  is  the  only  one  (apart  from  the  experimental 
method  with  lower  animals,  which  is  here 
available  only  to  a  very  limited  extent)  that 
would  appear  to  hold  out  any  probability  of 
ultimate  success. 

The  obscurity  prevailing  in  reference  to  dis- 
eases of  the  cerebro-spinal  nervous  system,  is  not 
to  be  compared  in  extent  with  that  relating  to 
the  nervous  system  of  organic  life.  The  reason 
of  this  is  obvious.  Deviations  from  its  proper 
functions  come  much  more  easily  under  the 
ken  of  the  physician  and  of  the  patient;  whilst, 
in  addition,  morbid  changes  in  this  part  are  a 
few  degrees  less  difficult  to  detect,  and  as  they 
are  situated  in  parts  which  are  also  much 
more  frequently  scrutinised  in  the  post-mortem 
room,  such  changes  are  in  reality  far  more 
frequently  recognized  than  when  they  occur  in 
one  or  other  of  the  more  scattered  centres  of  the 
nervous  system  of  organic  life. 

For  some  general  remarks  on  the  diseases  of 
the  cerebro-spinal  nervous  system,  the  reader  is 
referred  to  the  articles,  Bbain,  Diseases  of;  and 
Spinai,  Cohd,  Diseases  of. 

j'Etioi.ogy  and  Pathology. — The  proper  and. 
well-balanced  working  of  the  nervous  system, 
as  a  whole,  depends  upon  the  maintenance  of  the 
accustomed  degree  of  excitability  in  its  different 
nen'e-centres  ;  and  the  proper  nutrition  of  such 
3  n  2 
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centres,  upon  which  their  normal  raolecuhir  mobi- 
lity depends,  is  certainly  largely  dependent  upon 
their  habitually  receiving  a  supply  of  blood  which 
is  definite  in  amount,  and  uniform  in  quality.  But 
the  amount  of  blood  going  to  any  tissue  or  part 
is  subject  to  the  regulating  influence  of  the  local 
raso-motor  centre,  with  which  the  vaso -motor 
nerves  supplying  the  blood-vessels  in  question 
are  in  relation.    By  the  influence  of  other  parts 
of  the  nervous  system,  or  owing  to  the  condition 
of  these  vaso-motor  nerve-centres,  the  vessels 
dependent  upon  them  may  be  either  unduly  con- 
tracted, or  unduly  dilated.    Again,  the  proper 
quality  of  blood  is  subject  to  much  alteration  in 
different  diseases  ;  for  instance,  it  may  be  thin 
and  poor  in  anaemic  states,  it  may  contain  poison- 
ous ingredients  in  workers  with  lead  and  mercury, 
whilst  it  may  contain  varied  noxious  constituents 
In  those  suffering  from  grave  renal  disease,  from 
septicEemia,  and  from  the  acute  specific  fevers. 
In  this  latter  group  there  is,  however,  reason  to 
believe  that  some  of  the  abnormal  nervous  pheno- 
mena which  are  apt  to  manifest  themselves  may 
be  due,  not  so  much  to  the  direct  toxic  influence 
of  altered  blood,  as  to  the  fact  that  in  such  states 
of  the  system  the  blood  may  be,  at  times,  more 
prone  than  natural  to  coagulate  in  the  minute 
vessels  of  the  nervous  system.     Such  undue 
proneness  to  coagulate  sometimes  depends  upon 
the  existence  of  an  increased  number  of  white 
blood-corpuscles,  whicli,  either  from  the  state 
of  the  blood-plasma,  or  from  the  condition  of 
the  tissues  outside,  show  a  more  than  usual 
amoeboid  activity.    Or  an  undue  proneness  of 
the  blood  to  coagulate  in  some  of  the  small  vessels 
of  the  nervous  system,  during  or  after  some  of 
the  acute  specific  diseas.es,  may  be  due  to  an 
unnatural  tendency  of  the  fibrin  to  separate 
from  such  altered  blood.    The  nutritive  changes 
taking  place  in  different  tissues  are  chemical 
changes,  differing  from  one  another  in  exact 
nature,  and  therefore  capable  of  reacting  dif- 
ferently upon  the  blood  circulating  through  such 
parts.    These  facts  suffice  to  show  how  difficult 
it  is  to  draw  the  line  between  what  are  probably 
mere  toxic  effects  of  an  altered  blood,  and  those 
which  are  due  in  the  main  to  minute  and  almost 
inappreciable  changes  in  the  condition  of  the 
smaller  blood-vessels  of  a  nerve-centre. 

But  whenever  variations  take  place  in  the 
nutritive  condition  of  any  centre,  these  varia- 
tions are  apt  to  involve  not  only  an  altered 
action  in  that  particular  part,  but  a  perverted 
functional  activity  of  other  related  parts.  It 
often  happens,  therefore,  that  an  exaltation 
or  diminution  of  functional  activity  in  some  pne 
part  of  the  nervous  system,  causes  a  diminution, 
exaltation,  or  other  perverted  activity  in  distant 
parts  of  the  system.  Thus,  owing  to  the  many 
possible  permutations  and  combinations,  wo 
may  get  the  most  varied  grouping  of  abnormal 
phenomena  traceable  to  altered  actions  in  the 
nervous  system,  and  having  for  a  starting-point 
some  perverted  functioning  of  one  or  more 
nerve-centres.  We  have  here  the  mode  of  pro- 
duction of  what  are  commonly  called  functional 
diseases.  Diseases  of  this  type  arc  specially 
apt  to  manifest  themselves  after  some  unusual 
strain  has  been  thrown  upon  the  nervous  sys- 
tem, especially  if  the  general  health  was  at  the 
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same  time  lowered.  The  strain  may  hav  e  ariseo 
fi'om  prolonged  over-work  and  deficient  sleep, 
or  from  some  sudden  mental  shock,  whether - 
of  joy  or  terror,  but  more  especially  the  latter. 
At  other  times  such  functional  diseases  appear 
without  any  assignable  cause,  more  especially 
in  persons  of  a  neurotic  habit  of  body.  Great 
differences  exist  amongst  different  individuals  in 
this  respect,  that  is,  in  their  proclivity  to  diseaseE 
of  the  nervous  system,  though  it  is  a  matter  of 
common  observation  that  children  and  females 
are,  as  a  rule,  much  more  prone  than  men  to  be- 
come affected  by  nervous  diseases  of  this  t3-pe. 

It  is  now  a  well-established  fact  that  persons 
who  are  endowed  witli  a  neurotic  habit  of  body,, 
very  frequentlj'  transmit  a  similar  tendency  ta 
their  children.  It  is  not  a  tendency  to  any  one 
particular  disease,  but  a  vulnerability  of  the- 
nervous  system  as  a  whole  which  is  transmitted, 
so  that  under  the  influence  of  even  a  compara- 
tively slight  strain,  this  weakness  may  manifest 
itself  in  one  or  other  of  various  ways.  It  may 
reveal  itself  by  mere  general  nervousness  or 
tremors,  by  att;icks  of  chorea,  by  epilepsy,  or  by 
one  or  other  of  the  forms  of  insanity.  When- 
the  neurotic  habit  of  body  exists  to  a  well- 
marked  extent — either  in  one  or  in  both  parents, 
different  children  may  be  affected  in  several  of 
these  modes ;  yet  it  is  not  necessarily  so,  for 
the  inherent  vigour  of  some  of  their  progeny 
may  cause  such  tendencies  to  be  dwarfed  and 
practically  blotted  out. 

Other  diseases  of  the  nervous  system  are 
induced  by  definite  and  easily  recognisable 
structural  changes  belonging  to  one  or  othei 
of  the  following  varieties.  Eupture  of  blood- 
vessels often  happens,  causing  hcBmorrhagc 
either  into  or  upon  the  brain  or  spinal  cord; 
though  haemorrhage  into  the  latter  organ  is  an 
extremely  rare  event.  Or  changes  may  occur  in 
the  vessels  of  some  part  of  the  nervous  system, 
leading  to  their  narrowing  or  actual  occlusion 
by  the  combined  influence  of  degenerations  and 
thrombosis ;  or  a  similar  result  may  be  brought 
about  by  the  lodgment  of  an  embolus,  and  in 
each  case  the  consequence,  if  the  patient  live 
long  enough,  is  the  establishment  of  a  focus  of 
softening  in  the  brain  or  spinal  cord.  In  addition 
to  these  changes  we  have  others  of  an  irritative 
or  inflammatory  nature.  These  may  affect  the 
surface  of  the  brain,  when  they  are  associated 
with  simple  or  with  tubercular  meningitis;  or 
they  may  implicate  some  deeper  portion  of  its 
substance,  though  unfortunatelj'  we  are  at  pre- 
sent only  very  imperfectly  able  to  separate  these 
inflammatory  affections  from  the  more  simple 
degenerative  softenings,  either  at  the  bedside  or 
in  the  post-mortem  room.  If,  however,  the  in- 
flammatory focus  should  subsequently  become 
the  seat  of  an  ahscess,  the  latter  difficulty  would 
disappear.  In  the  nerve-trunks  an  inflammatory 
condition,  affecting  principally  their  connective- 
tissue  envelopes,  is  not  unfrequentlj'  met  witli, 
and  goes  by  the  name  of  neuritis.  Again,  tumour  ' 
may  be  found,  either  arising  in  or  pressing  upon 
some  portion  of  the  nervous  system.  These  may 
have  been  produced  under  the  influence  of  scrofu- 
losis  or  syphilis,  or  they  may  be  cancerous,  or 
wholly  unrelated  to  any  general  diathetic  state. 
Acephalocysts  or  cysticcrci  are  also  occasionally 
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met  with  pressing  upon  the  surface,  or  within  the 
substance  of  the  brain ;  or  fluid  may  accumulate 
within  the  ventricles,  as  in  hydrocephalus.  But 
ft  far  more  frequent  morbid  condition  consists 
of  an  overgrowth  of  the  interstitial  connective 
tissue,  leading  to  the  formation  of  patches  or 
tracts  of  sclerosis  in  the  brain  and  spinal  cord. 
This  change  constitutes  the  basis  of  several  well- 
recognised  morbid  conditions  of  a  progressive 
-type.  Lastly  we  may  have  certain  special  forms - 
of  atrophy  and  degeneration,  showing  themselves 
more  especially  in  the  nerve-cells  of  various  parts 
of  the  brain,  spinal  cord,  or  sympathetic  ganglia. 

Treatment. — Eor  the  treatment  of  nervous 
diseases  we  have  at  our  disposal  a  number 
of  invaluable  remedies,  whose  action  is  more 
or  less  special.  Thus,  we  have  strychnine 
and  bromide  of  potassium,  possessing  the  oppo- 
site properties  of  increasing  and  diminishing 
the  reflex  excitability  of  the  nervous  system, 
in  addition  to  other  beneficial  modes  of  action. 
We  have  chloral  and  morphia  acting  either 
directly  or  indirectly  as  hypnotics,  and  thus 
■Allowing  the  curative  action  of  rest  to  come 
into  play.  "We  have  opium  and  Indian  hemp, 
subcutaneous  injections  of  morphia,  and  the  con- 
stant galvanic  current  as  pain-subduers.  We 
have  drugs  like  ergot  and  nitrite  of  amy  1,  capable 
of  influencing  the  calibre  of  the  smaller  arteries. 
We  have  in  conium  and  chloroform  most  power- 
ful agents  for  relaxing  the  whole  muscular  system. 
We  have  iodide  of  potassium,  which  in  syphilis 
and  other  cachectic  states  of  the  system  seems 
to  act  as  a  direct  antidote  for  the  dispersion  of 
connective-tissue  overgrowths.  Whilst  in  the 
various  forms  of  electricity  we  have  special 
agents  of  the  highest  value,  not  only  for  mitiga- 
ting pain,  but  for  allaying  spasm,  for  improving 
the  nutrition  of  wasted  muscles,  and  for  facili- 
tating the  bringing  of  them  again  under  the 
influence  of  the  will  in  cases  of  paralysis. 

The  above  are  only  some  of  the  chief  special 
remedies  which  we  employ  in  the  treatment  of 
nervous  diseases.  We  have,  as  more  general  re- 
medies—so-called nervine  tonics — the  prepara- 
tions of  zinc,  arsenic,  iron,  quinine,  phosphorus, 
cod-liver  oil,  &c. ;  whilst  we  have  also  frequent 
occasion  to  call  to  our  aid  ordinary  tonics, 
purgatives,  emmenagogues,  anthelmintics,  and 
counter-irritants,  together  with  cold  or  tepid 
douches  and  the  shampooing  of  paralysed  limbs. 

The  manifestations  of  nervous  disease  are  im- 
mensely influenced  by  the  general  state  of  health 
of  the  patient,  and  this  not  only  in  so-called 
fanctional,  but  even  in  the  gravest  of  structural 
diseases.  There  is  indeed  no  class  of  affections 
in  which  more  good  may  result  from  a  minute 
regard  to  diet,  exercise,  amount  and  kind  of 
labour,  and  that  general  attention  to  all  hygienic 
details  upon  which  those  most  skilled  in  the 
treatment  of  these  diseases  always  largely  rely. 
There  are  few  chronic  diseases  of  the  nervous 
system,  even  of  the  most  obstinate  and  progres- 
sive type,  in  which  very  much  may  not  be  done 
either  to  arrest  or  to  stay  thoir  progress,  by 
careful  attention  to  such  hygienic  details,  by 
the  judicious  administration  of  drugs,  and  by 
maintaining  the  general  health  of  the  patient  at 
ihe  highest  possible  standard. 

H.  Chablton  Bastiai''. 
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WEBVOUS     TEMPEBAMEITT.  See 

Tempeeament. 

ITETTLE  BASH.— A  popular  synonym  for 
urticaria.    See  Ueticabia. 

IfEITCIiEUS.— 5fe  Cbll;  and  Appendix. 

WETJEITAHB,  in  Germany.— Thermal  al- 
kaline waters.   See  MiNESAii  Watebs. 

UEXTEALGIA  {yevpov,  nerve,  and  Q.\yia>,  I . 
suffer  pain). — Synon.  :  Er.  Nevralgie ;  Ger.  NeU' 
ralgie. — This  is  a  term  applied  to  a  disease  of  the 
nervous  sensory  apparatus,  marked  by  paroxys- 
mal pain,  which  is  for  the  most  part  unilate- 
ral, and  in  the  course  of  nerves.  In  many 
cases  no  evidence  of  change  in  the  periphery 
of  the  nerve  is  discoverable,  and  to  these  the 
term  neuralgic  is  perhaps  most  properly  ap- 
plied ;  in  others,  however,  there  is  reason  to 
think  that  inflammation  of  the  sheath  of  the 
nerve  is  at  least  the  starting-point  of  the  dis- 
order. The  diagnostic  points  are  as  yet  not 
sufficiently  certain  for  these  cases  of  peri-neuritia 
to  be  absolutely  separated  from  those  of  neti- 
ralgia,  and  they  may  so  far  be  considered  to- 
gether. Eelative  constancy  in  the  pain,  with 
paresis  and  atrophy  of  muscles  suppHed  by  the 
affected  nerve,  and  swelling  of  the  nerve-trunk, 
point  to  peri-neuritis.    See  Netjbitis. 

jEtiologt. — Neuralgia  is  prone  to  occur  in 
families  marked  by  neurosal  tendencies,  not 
necessarily  of  neuralgic  character,  but  which 
display  themselves  in  various  phases  of  psy- 
chical disturbance,  as  insanity,  hysteria,  hypo- 
chondriasis, or  in  the  shape  of  epilepsy  and 
chorea.  Eare  before  puberty,  that  crisis  has  a 
strong  predisposing  influence.  In  the  middle 
period  of  life,  though  first  attacks  are  not  very 
common,  revivals  of  old-standing  disease  are  apt 
to  occur,  as  a  result  apparently  of  the  depression 
occasioned  by  the  cares  of  life.  Premature 
agedness  (marked  by  atheromatous  changes  in 
the  vessels,  arcus  senilis,  permanent  greyness 
of  hair,  bagging  of  the  cheeks,  pulmonary  em- 
physema) conduces  to  severe  and  intractable 
neuralgias.  Malaria  is  a  potent  cause.  Anaemia 
and  mal-nutrition  generally,  however  brought 
about,  play  an  important  part.  So  also  do 
sexual  excesses,  and  perhaps  likewise  a  state  of 
celibacy.  Pregnancy,  over-lactation,  and  menor- 
rhagia  are  each  predisposing  causes.  The  most 
frequent  exciting  causes  are  cold,  especially 
damp  cold  ;  injury  to  the  nerve  by  violence,  or  by 
the  encroachment  of  morbid  growths  ;  syphilis  ; 
gout ;  and  the  presence  of  lead  or  mercury  in 
the  system.  Irritation  of  peripheric  organs  may 
excite  neiiralgia  in  nerves  nearly  or  remotely 
associated.  So  dental  caries  may  induce  supra- 
orbital neuralgia;  uterine  disease  may  excite 
neuralgia  of  distant  norve-tnmks— as,  for  ex- 
ample, the  occipital ;  and  the  presence  of  intes- 
tinal worms  may  explain  the  occurrence  of  neu- 
ralgia in  parts  quite  unconnected  with  the  bowels. 
Neuralgia  is  a  common  sequel  of  relapsing  fever. 

Anatomicai,  Characters. — In  neuralgia  pro- 
per no  definite  lesions  are  discoverable  —  at 
least,  none  that  are  constant  enough  to  deserve 
the  place  of  necessary  accompaniments  or  factors 
of  the  disease.    As  a  result  of  neuritis  or  peri- 
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neuritis  the  nerve-trunk  is  sometimes  found 
swollen  and  hypersemic;  or,  in  a  later  stage, 
it  may  be  atropliied  and  its  fibres  degenerated. 

Symptoms.  —  After  some  little  preceding 
numbness,  cutaneous  anoesthesia,  or  other  ab- 
normality of  sensation,  the  import  of  which 
gets  to  be  well  understood  by  persons  liable  to 
neuralgia,  the  patient  is  seized  with  pain, 
which  at  first  is  not  severe,  and  ceases  quickly, 
but  returns  in  a  few  seconds  or  minutes,  lasting 
for  a  short  time,  and  then  remitting.  These 
darts  revive  with  shorter  and  shorter  intervals, 
so  that  in  a  little  time  the  pain  appears  to  be 
almost  continuous,  or  interrupted  only  by  waves 
of  intensity,  and  it  will  last  for  some  seconds  or 
more  than  a  minute  together.  Then  comes  a 
respite,  to  be  followed  by  recurrence,  and  these 
alternations  may  continue  for  a  few  minutes  or 
as  many  hours.  In  attacks  of  long  duration 
where  no  treatment  is  applied,  the  pains  gradu- 
ally get  less  acute,  the  intermissions  longer,  and 
the  outbreak  slides  off  into  a  confused  feeling 
of  discomfort  and  bruising  about  the  seat  of 
pain,  coupled  with  a  sense  of  exhaustion  and 
desire  for  sleep.  The  character  of  the  pain 
varies ;  it  is  described  as  darting  like  a  knife 
or  like  lightning,  crushing,  hammering,  boring, 
and  sometimes  burning.  In  neuralgia  about 
the  head  the  patient  will  often  be  seen  to  cringe 
and  recede  before  the  plunges  of  pain,  as  though 
he  were  receiving  blows.  Wlien  the  pain  is  at 
its  worst  there  is  often  a  radiation  of  it  to 
other  nerves,  and  especially  to  those  placed 
symmetrically  with  the  one  affected ;  but  this 
secondary  pain  never  attains  anything  like  the 
severity  of  the  original.  Not  always,  but  very 
commonly,  certain  definite  points  where  pressure 
is  exceedingly  painful  may  be  found  by  palpa- 
tion. These,  the  'points  douloureux'  of  Val- 
leix,  have  a  certain  diagnostic  importance. 
Rare  in  first  attacks,  they  are  much  more  com- 
mon in  patients  who  have  been  subject  to 
recurrences  during  many  years.  There  is  always 
a  nerve-branch  under  the  skin  at  these  points, 
and  more  often  than  not  they  correspond  with 
the  point  of  emergence  of  a  nerve  from  a  bony 
groove  or  opening,  or  its  passage  tlirough  a 
muscular  aponeurosis.  Pallor  of  the  skin,  fol- 
lowed by  intense  redness,  horripilation,  and 
other  evidences  of  vaso-motor  disturbance  are 
common.  In  the  case  of  nerves  being  attacked 
which  preside  over  glands  there  is  often  in- 
creased secretion.  The  tactile  sensibility  of 
the  skin  is  almost  always  diminished  after  a 
time  in  the  neighbourhood  of  the  affected  nerve, 
though  at  first  there  is  some  hypersestliesia. 

Local  Varieties. — The  varieties  of  neuralgia 
are  divided  into  two  primary  groups,  namely, 
I.  Superficial ;  and  II.  VlBOeral. 

I.  Superfloial. — These  include  the  follow- 
ing :— 

(a)  Trigeminal  neuralgia.  See  Tic  Doulou- 
reux. 

(b)  Cervico-occipital  neuralgia. — The  poste- 
nor  branches  of  the  first  four  pairs  of  spinal 
nerves  may  be  affected,  but  it  is  that  of  tlie 
second,  the  great  occipital,  which  is  most  im- 
portant, from  its  size,  and  the  frequency  with 
which_  it  is  attacked.  Shooting  pains  start 
from  just  below  the  occiput,  and  run  over  the 


back  and  top  of  the  head,  sometimes  into  thfr 
external  meatus,  and  often  to  the  front  of  tlie 
head  and  face.  Giddiness,  noise  in  the  ears, 
and  some  confusion  of  ideas  are  often  associated, 
and  frequently  catise  cervico-occipital  neuralgia 
to  be  mistaken  for  commencing  organic  disease 
of  the  brain.  It  may  begin  by  such  acute 
tenderness  of  the  scalp  as  makes  it  an  agony  to 
brush  the  hair. 

(c)  Cervico-brachial  neuralgia. — The  nerves  of 
the  lirachial  plexus  and  the  posterior  brandies 
of  the  four  lower  cervical  nerves  are  here  con- 
cerned. The  pains  afifect  the  neck  and  shoulders, 
or  shoot  down  the  arm  to  the  hand,  in  the  course 
of  one  or  more  of  the  nerve-trunks.  Painful 
points  may  be  found  in  the  axilla,  over  the 
upper  part  of  the  deltoid,  at  the  bend  of  the 
elbow,  tliree  inches  above  it  externally,  in 
the  groove  between  the  inner  condyle  of  the 
humerus  and  the  olecranon,  at  the  ulnar  side  of 
the  annular  ligament,  and  where  the  radial 
nerve  becomes  superficial  The  ulnar  nerve  is 
that  most  often  affected,  hut  the  neuralgia  usu- 
ally spreads  to  other  trunks.  This  form  of 
neuralgia  is  sometimes  associated  with  the  pre- 
sence of  carious  teeth. 

{d)  Borso-intercostal  neuralgia.  See  Inter- 
costal Neuralgia. 

(e)  Lumbo-ahdoviinal  neuralgia. — Here  the 
superficial  branches  of  the  lumbar  plexus  to  the 
abdominal  waUs  are  affected.  It  is  less  common 
than  intercostal  neuralgia,  but  resembles  it 
generally.  Tender  points  may  be  found  close  to 
the  spine,  at  the  middle  of  the  crest  of  the  ilium, 
in  the  hypogastric  region,  in  the  groin,  and  on 
the  scrotum.  The  female  sex  is  apt  to  be  most 
afiEected. 

(/)  Critral  neuralgia. — This  variety  is  almost 
always  met  with  as  a  complication  of  sciatica, 
being  rare  by  itself.  Pain  occurs  in  the  front  of 
the  thigh  and  knee,  and  inner  surface  of  the  leg 
and  foot.  The  long  saphenous  branch  of  the 
anterior  crural  nerve  is  most  commonly  affected. 
Ttiis  form  of  neuralgia  is  not  unfrequent  in  hip- 
joint  disease,  where  it  is  secondary  to  irritation 
of  the  branches  of  the  obturator  nerve  supply- 
ing the  joint. 

(g)  Obturator  neuralgia  affects  the  inner  side 
of  the  thigh. 

(/<)  Fcmoro-poplitcal  neuralgia.  See  Sciatica. 

(?)  Coccydynia. — Pain  in  the  neighbourhood 
of  the  coccyx,  more  properly  called  coccygodynia, 
especially  apt  to  occur  in  women,  is  sometimes, 
but  by  no  means  always,  due  to  neuralgia  of  the 
coccygeal  plexus.  The  pain  is  felt  particularly 
in  sitting,  and  shocks  from  rapid  movement 
or  jumping  will  cause  great  distress.  So  also 
sometimes  the  act  of  defaecation  may  be  so  pain-  . 
ful  as  to  suggest  the  presence  of  fissure  of  the 
anus.  More  often  than  not  the  affection  follows 
an  injury,  especially  a  fall  in  the  sitting  posi- 
tion, and  happens  sometimes  after  diflBcult  par- 
turition. 

II.  Visceral.— (a)  Cardiac. — A  certain  por- 
tion of  the  class  of  cases  called  angina  pectoris 
depends  upon  cardiac  neuralgia  (ace  Angina 
Pectoris).  There  is  sudden  severe  pain  at  the 
lower  end  of  the  sternum,  darting  to  the  back 
and  down  the  left  arm,  or  it  may  be  diffused 
over  the  chest  and  affect  both  arms.    The  heart 


feels  as  though  it  were  graspod,  the  face  loses 
colour,  the  pulse  becomes  altered  in  character, 
there  is  cold  sweating,  and  generally  the  aspect 
and  feeling  of  approaching  death.  Such  attacks 
may  be  confined  to  two  or  three  repetitions,  or 
there  may  be  a  constant  tendency  to  their  recur- 
rence under  circumstances  of  fatigue  or  strong 
emotion. 

(b)  Uterine  and  ovarian  neuralgic. — Pain  at- 
tendant upon  menstruation,  independent  of  any 
mechanical  difBculty,  is  thus  named.  It  may  be 
excited  by  such  sources  of  peripheral  irritation 
as  ascarides,  leucorrhoea,  renal  calculus,  pro- 
lapsus uteri,  tumours,  ulceration  of  the  cervix, 
or  impaction  of  faeces  ;  or  the  sources  may  be  in 
some  distant  part  of  the  body.  Ovarian  neu- 
ralgia may  be  accompanied  by  congestion  of  the 
ovary. 

(c)  The  urethra,  bladder,  rectum,  kidney,  and 
testis  may  each  be  affected  by  neuralgia.  The 
latter  may  result  from  self-abuse,  or  be  con- 
sequent upon  renal  concretion.  Bee  Nephralgia. 

\d)  Gastralgia. — Abdominal  neuralgia  is  eha- 
ract-erised  by  intensity  of  colicky  pain,  occurring 
in  paroxysms  in  circumstances  differing  from 
those  which  induce  ordinary  dyspepsia.  There 
is  nearly  always  a  history  of  neiu-algia  in  some 
other  part  of  the  body.  Vomiting  sometimes, 
and  constipation  invariably,  accompanies  the 
attacks.    See  Gastralgia. 

CoiiPLiCATioxs  AND  SEQUELiE.  —  Neuralgia 
when  it  attacks  mixed  nerves  may  produce 
muscular  powerlessness,  which  is  not  merely  a 
shrinking  from  making  muscular  effort  because 
of  the  pain  attending  it,  but  a  temporary  paraly- 
sis. Or  there  may  be  spasm  of  muscles.  Long- 
continued  neuralgia  is  attended  by  more  or  less 
atrophy  of  the  muscles  supplied  by  the  affected 
nerves,  which  may  be  temporary,  or,  in  cases 
where  frequent  recurrences  of  the  attack  take 
place,  may  be  permanent.  Certain  forms  of 
neuralgia,  especially  that  of  the  first  division  of 
the  fifth,  intercostal,  and  sciatic  are  liable  to  be 
accompanied  by  a  herpetic  eruption  {see  Herpes). 
Anaesthesia  of  a  portion  of  the  skin  will  often 
persist,  though  the  pain  itself  may  be  absent. 

Diagnosis. — It  may  be  said  perhaps  that  for 
pain  to  be  strictly  accounted  neuralgic  there 
should  be  no  obvious  cause  for  it,  such  as  local 
inflammation,  tumour,  or  injury  :  it  should  be 
intermittent,  or  at  least  liable  to  great  exacer- 
batiams,  and  independent  of  movement  or  any  ex- 
ternal agency ;  it  should  take  the  course  of  one  or 
more  nerves  ;  and  there  should  bo  spots  painful 
to  pressure  in  some  of  the  localities  already  in- 
dicated. Neuralgia  is  distinguished  from  myal- 
gia by  the  latter  involving  the  attachments  of  a 
muscle,  not  occurring  in  paroxysms,  but  depend- 
ent upon  movement ;  from  aneurism  by  careful 
physical  examination,  which  is  especially  neces- 
sary when  the  pain  is  about  the  chest  and 
loins.  In  chronic  rheumatism  the  pain  is  dif- 
fused, influenced  by  movement,  and  it  does  not 
affect  the  district  of  a  particular  nerve.  Acute 
rheumatism  is  accompanied  by  elevation  of 
temperature,  sweating  and  swelling  of  joints. 
The  thermometer,  and  the  known  symptoms  and 
signs  of  the  several  diseases,  will  also  at  once 
exclude  pleurisy,  pneumonia,  and  peritonitis. 
Syphilitic  periostitifl  is  evidenced  by  the  sight 
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and  touch,  as  well  as  (if  it  occur  early  in 
the  disease),  by  the  presence  of  febrile  move- 
ment. Where  pain  in  the  back  is  supposed 
to  be  of  neuralgic  origin  it  is  important  to  ex- 
clude the  presence  of  hernia.  Examination  should 
be  made  per  vaginam  to  exclude  flexions  or 
tumours  of  the  uterus,  and  per  anum  for  the 
presence  of  abscess  about  the  rectum  or  malignant 
disease.  Organic  disease  of  the  brain  must  be 
excluded  by  the  absence  of  local  palsy,  vomiting, 
intellectual  disturbance,  or  optic  neuritis.  The 
pains  of  Bright's  disease  must  be  carefully  ex- 
cluded by  search  for  albumen,  signs  cl"  arterial 
thickening,  and  cardiac  hypertrophy.  Spinal 
irritation  is  accompanied  by  pains  which,  how- 
ever, fail  to  mark  the  district  of  particular 
nerves,  and  are  vague  and  shifting.  There  is 
hyperaesthesia  of  the  skin  over  some  of  the  verte- 
bral spines.  Locomotor  ataxy  is  characterised  by 
pains  of  lightning-like  rapidity,  and  neuralgic  in 
character  ;  but  they  shift,  are  often  accompanied 
by  a  staggering  gait,  sometimes  by  diplopia. 
Absence  of  the  patellar  tendon  reflex  (the  quadri- 
ceps extensor  muscle  at  the  same  time  responding 
freely  to  faradization  and  blows)  is  a  strong 
indication  of  locomotor  ataxy.  The  pains  of 
syphilis  in  its  second  stage  maybe  distinguished 
by  the  presence  of  fever,  usually  also  of  a  rash, 
and  the  fact  that  they  affect  many  parts  at  once. 

Prognosis. — Youth,  the  absence  of  strongly- 
marked  history  of  hereditary  neurosis,  the  fact 
that  neuralgia  has  followed  exposures  to  unusual 
strain,  severe  weather,  or  passing  defects  of 
nutrition,  and  that  its  attacks  are  influenced 
readily  by  treatment,  afford  a  favourable  prog- 
nosis. The  onset  of  the  disease  after  middle  life, 
and  its  concurrence  with  signs  of  arterial  degene- 
ration, are  imfavourable  as  regards  cure.  Neu- 
ralgia of  itself  can  scarcely  be  said  to  affect  the 
duration  of  life.  On  the  whole  neuralgia  of  the 
fifth  nerve  is  the  most  persistent. 

Treatment. — In  patients  suffering  from  mal- 
nutrition the  diet  should  be  ample  and  nutri- 
tious, and  should  include  a  fair  amount  of  the 
fatty  element,  in  the  form  of  cod-liver  oil,  butter, 
or  cream.  A  little  stimulant  may  sometimes  be 
necessary,  enough  to  promote  primary  digestion, 
but  no  attempt  should  be  made  to  relieve  pain 
by  its  direct  agency.  Eheumatism  should  be 
treated  by  salicylate  of  soda  in  20-gi'ain  doses 
three  or  four  times  a  day.  Two  or  three 
grains  of  iodide  of  potassium  with  fifteen  of  car- 
bonate of  soda  taken  every  four  hours  wQl  often 
remove  neuralgic  pain  connected  with  _  rheu- 
matism. When  malaria  is  suspected  it  is  well 
to  follow  up  this  treatment  by  quinine  in  doses 
of  from  five  to  ten  grains  twice  a  day.  A 
mercurial  purgative  may  be  usefully  combined 
with  a  dose  of  quinine.  If  there  be  sj'philis, 
iodide  of  potassium  in  lO-gi-ain  doses  three  times 
a  day  must  be  had  recourse  to;  if  gout,  the 
acetic  extract  of  colchicum  may  be  given  in 
one-grain  doses  twice  daily,  coupled  with  saline 
purgatives.  Even  where  there  is  no  history 
of  malaria  quinine  will  often  be  very  useful, 
especially  in  neuralgia  of  the  first  division  of  the 
fifth  {sec  Tic-DouLOURHUx).  Phosphorus  in  its 
free  state,  in  capsules  containing  gL  gr.  twice 
a  day,  after  food,  is  sometimes  of  service.  Or 
the  hypophosphite  of  soda  or  potash  may  be 
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given  in  doses  of  from  five  to  ten  grains.  Phos- 
phoric acid  is  not  of  value.  The  liquor  potassse 
arsenitis,  in  doses  of  iniij,  increased  cautiously 
to  inviij,  or  n\x,  and  the  tinctxire  of  steel, 
in  doses  of  inxxx,  largely  diluted  with  water, 
may  sometimes  be  used  with  advantage ;  and 
the  latter  will  occasionally  succeed  even  when 
there  are  no  ordinary  signs  of  chlorosis.  As 
ansemia  may  exist  with  a  well-coloured  face,  the 
state  of  the  gums  and  inner  surface  of  the  lower 
eyelid  should  be  examined  for  undue  pallor. 
Strychnia,  in  iniij  to  in.v  doses  of  the  liquor  three 
or  four  times  daily,  is  especially  useful  in  gas- 
tralgia,  and  belladonna,  in  ^  gr.  doses  of  the  ex- 
tract or  iivx  doses  of  the  tincture,  in  neuralgia  of 
the  pelvic  viscera.  Seclusion  from  irritation  of 
various  kinds — movement,  cold,  noise,  dazzling 
light,  worry — should  be  carefully  maintained  in 
cases  of  trigeminal  neuralgia.  All  sources  of  peri- 
pheral irritation,  of  which  decayed  teeth,  foreign 
bodies  under  the  skin,  intestinal  worms,  imper- 
fectly-fitting boots  are  examples,  should  be  care- 
fully searched  for,  and  where  practicable  re- 
moved. If  lead  be  suspected  the  drinking  water 
should  be  tested,  and  if  the  mineral  be  found 
iodide  of  potassium  may  be  administered.  Re- 
moval from  imperfectly  ventilated  rooms,  or 
from  exposure  to  noxious  gases,  is  essential.  A 
warm,  dry  climate,  such  as  Egypt  or  Algeria, 
will  often  cure  when  all  other  remedies  have 
failed.  For  immediate  relief  morphia  may  be 
injected  hypodermically,  either  near  the  seat  of 
pain,  or  in  an  indifferent  part  of  the  body.  It  is 
best  used  pretty  freely  diluted,  Ti\iij  of  a  solution 
of  acetate  of  morphia,  1  to  30,  being  commenced 
with,  and  repeated,  if  necessary,  when  the  pain 
retiu'ns.  This  dose  may  be  gradually  increased 
to  one  of  TTLXv,  but  an  effort  should  be  made  to 
do  with  as  little  as  possible  and  to  avoid  nar- 
cotic effects.  The  following  pill  is  often  usefid  : 
^  Quinise  gr.  j,  Fen-i  Tartarati  gr.  ij,  Morphiae 
Acetatis  gr.  ^,  repeated  every  hoiir  or  two  when 
the  onset  is  expected. 

Next  in  value  to  moi-phia  is  the  use  of  small 
blisters  (size  of  a  florin),  applied  in  the  neigh- 
bourhood of  the  principal  focus  of  pain,  one 
following  another  at  intervals  of  two  days,  not 
on  but  near  the  already  blistered  surface.  The 
continuous  current,  derived  from  so  many  cells  of 
a  battery  as  cause  a  characteristic  feeling  of  burn- 
ing, may  be  so  applied  that  the  affected  nerve  is 
as  completely  as  possible  included  in  the  voltaic 
circuit.  Sponges  moistened  with  warm  salt 
water  should  convey  the  current,  and  be  kept 
firmly  pressed  upon  the  skin  for  about  ten 
minutes ;  or,  whilst  one  is  still,  the  other  may 
be  slid  along  so  as  to  linger  in  turn  upon  each 
focus  of  pain.  To  avoid  shock  the  circuit  should 
not  be  broken  by  the  lifting  of  a  sponge  till 
the  battery  is  'letdown'  to  zero.  If  relief  bo 
afforded  the  application  may  be  repeated  many 
times  a  day.  No  notice  need  bo  tuken  of  the 
position  of  the  polos  ( +  and  -),  the  object  of  the 
proceeding  being  simply  to  alter  the  electric 
tension  of  the  tissues  which  are  made  to  form 
part  of  the  circuit. 

In  rare  instances,  but  especially  in  ovarian 
neuralgia,  the  hypodermic  injection  of  atropine 
(lao  S^-  '-^  is  S'-  0^  the  sulphate)  may  prove 
ferviceable.    Whore  there  is  great  restlessness 


and  irritability  of  the  nervous  system,  bromide 
of  potassium  in  30-grain  doses  two  or  three 
times  a  day  should  be  used.  Relief,  in  slight 
cases  of  neuralgia,  is  obtained  by  applying  to  tbo 
skin  such  liniments  as  the  following:  1^  Chlo- 
roformi  ^sa,  Tincturse  Opii  ^ss,  Linimentum 
Belladonnae  ad  .^iij. ;  or  Ij^  Spiritus  Ammonia; 
aromatici,  jEtheris,  Tincturae  Opii,  Spiritus 
Vini  rectificati  aa  '^i.  Aconite  and  veratria  be- 
numb the  sensory  nerves,  but  they  are  uncertain 
remedies  and  very  apt  to  cause  irritation. 

In  unusually  severe  cases,  which  have  lasted 
over  years,  a  portion  of  the  nerve  may  be  ex- 
cised ;  or,  what  is  better,  the  nerve,  which  has 
been  exposed  by  an  incision,  may  be  lifted  from 
its  bed  and  so  firmly  pulled  upon  as  to  bo 
stretched  {see  Neeves,  Diseases  of).  Very  satis- 
factory results  have  followed  this  procedure. 
In  a  case,  treated  by  the  writer,  of  terribly 
severe  neuralgia  of  the  first  two  divisions  of 
the  fifth  nerve,  the  operation  was  performed  on 
each  division  of  the  nerve  in  turn,  with  immediate 
and,  as  far  as  at  present  observed,  permanent 
relief  from  pain.  Some  time  after  the  cure  of 
a  neuralgia  there  may  be  tlireatenings  of  a 
revival  (dull  heaviness,  with  tenderness,  of  the 
part)  following  great  fatigue  or  worry,  but  not 
immediately  amounting  to  anything.  Sleep  is 
the  best  remedy  for  this  condition,  and  this,  if 
necessary,  may  be  aided  by  giving  ten  grains 
of  chloral  hydrate. 

Special  reference  must  be  made  to  the  treat- 
ment of  coccydynia.  This  consists  in  sub- 
cutaneous division  of  the  muscles  and  fibrous 
structures  attached  to  the  coccyx  with  a  teno- 
tomy knife.  In  very  troublesome  cases  the 
coccyx  has  been  excised.  The  application  of  a 
leech  or  small  flying  blisters  in  the  neighbour- 
hood, vrill  sometimes  relieve.  The  bowels  should 
be  kept  rather  loose,  and  rest  enjoined.  In  ob- 
stinate cases,  where  it  seems  probable  that  local 
irritation  exists,  the  above-mentioned  operation 
of  Sir  J.  Simpson  may  be  performed  with  ad- 
vantage. T.  BnzzARD. 

NE'CrB.ITIS  {vivpov,  a  nerve). — Deftvitioj?. 
Inflammation  of  a  nerve. 

.iETiOLOQT. — This  process  occurs  sometimes 
as  an  idiopathic  change,  whose  origin  is  alto- 
gether obscure,  as  where  it  implicates  some  of 
the  intercostal  or  other  spinal  nerves,  and  is  then 
often  associated  with  an  eruption  of  herpes  coster 
in  corresponding  regions  of  the  skin.  At  other 
times,  as  in  some  of  the  cases  when  it  attacks 
the  facial  especially,  or  the  sciatic  nerve,  neuritis 
seems  to  be  set  up  as  a  result  of  local  exposure 
to  cold  (see  Facial  Nerve,  Paralysis  of;  and 
Sciatica).  Such  forms  of  neuritis  as  these  are 
commonly  spoken  of  as  '  rheumatic  inflamma- 
tions'  of  the  respective  nerves.  Sometimes  this 
appellation  may  be  distinctly  justified;  but 
whether  such  changes  have  necessarily  to  do 
either  with  rheumatism  or  with  a  rheumatic 
predisposition— or,  indeed,  with  gout  —  seems 
in  many  cases  fully  open  to  doubt.  A  process 
essentially  similar  does,  however,  unquestionably 
occur  with  especial  frequency  in  connection 
with  the  roots  of  cranial  or  spinal  nerves,  in 
persons  affected  with  syphilis. 

At  other  times  neuritis  may  be  of  traumatic 
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origin,  or  it  may  spread  along  the  nerves  leading 
from  some  -woimd  or  sloughing  sore.  This  latter 
condition  of  things  has  been  found  to  exist  in 
some  eases  of  traumatic  tetanus.    See  TETANtrs. 

Anatomical  Chakactehs.— Strictly  speaking, 
we  haye  to  do,  in  this  pathological  state,  with 
inflammation  of  the  sheath  of  the  nerre,  rather 
than  with  changes  in  the  nerve-fibres  them- 
sslves.  It  is  possible,  of  course,  that  the  nerve- 
fibres  in  this  condition  may  undergo  some  dis- 
tinctive pathological  changes,  but  what  is  at 
present  known  is,  that  the  neurilemma,  or  con- 
nective-tissue sheath  of  the  nerve  (including  its 
minute  prolongations  between  and  around  sepa- 
rate bundles  of  nerve-fibrils)  becomes  much  more 
hypersemic  than  natural,  and  that  on  microscopi- 
cal examination  there  is  to  be  found,  in  addition 
to  the  increased  vascularity,  a  multiplication  of 
new  tissue-elements  and  the  presence  of  migrated 
leucocytes.  These  changes  may  cause  consider- 
able swelling  of  the  nerve-sheath  and  of  its  pro- 
longations, and  thus  may  produce  either  mere 
irritation  or  more  or  less  compression  of  the 
nerve-tubules,  according  to  the  amount  of  new 
elements  which  accumulate  in  or  are  produced 
within  the  nerve-sheath. 

Stmptojis. — The  symptoms  of  neuritis  will 
necessarily  vary  much  according  to  the  functions 
with  which  the  affected  nerve  is  concerned. 
There  may  be  impairment  of  special  or  common 
sensibility,  or  pain  may  exist  (referred  to  the 
peripheral  distribution  of  the  nerve),  with  more 
or  less  distinct  tenderness  along  its  course.  In 
these  cases  the  pain  is  generally  paroxysrnal, 
and  possibly  a  pustular  or  vesicular  skin-eruption 
may  present  itself  along  the  course  of  the  nerve, 
after  some  more  than  usually  severe  attack 
of  pain.  Where  a  motor  nerve  is  implicated, 
there  may  be  twitchings  of  the  muscles  to  which 
it  is  distributed,  followed,  perhaps,  by  more  or 
less  distinct  paralysis.  In  the  case  of  a  mixed 
nerve,  like  the  sciatic,  being  involved,  both 
kinds  of  symptoms  present  themselves — that  is, 
more  or  less  severe  pains  and  tenderness,  to- 
gether with  a  distinct  paresis  of  the  muscles  to 
which  the  nerve  is  distributed. 

Teeatiient. — The  treatment  of  neuritis  is 
both  general  and  local.  The  general  treatment 
is  of  especial  importance  in  cases  where  the 
condition  seems  attributable  to  the  influence  of 
syphilis,  and  then  the  administration  of  small 
doses  of  bichloride  of  mercury,  in  combination 
with  large  doses  of  iodide  of  potassium,  will 
often  produce  marvellously  beneficial  results. 
Smaller  doses  of  iodide  of  potassium  alone,  or 
with  colchicum,  are  to  bo  given  in  other  cases,  in 
which  rheumatism  or  gout  may  seem  to  be  one 
of  the  factors  in  exciting  the  nerve-inflammation. 
But  in  these  cases,  and  also  in  those  which  are 
simple  residts  of  exposure  to  cold,  the  cure  may 
be  often  expedited,  and  the  patient  also  tempo- 
rarily relieved,  by  local  treatment,  such  as  the 
application  of  a  leech  or  two  (especially  in  the 
early  stages),  hot  fomentations,  or  small  flying 
blisters. 

During  the  course  of  the  treatment  special 
symptoms  may  become  all-important;  thus,  pain 
may  become  so  agonising  as  imperatively  to  de- 
mand measures  for  its  relief;  and,  whore  paralysis 
is  one  of  the  symptoms,  galvanism  must  be  em- 
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ployed  daily,  or  two  or  three  times  a  week,  in 
order  to  prevent  as  much  as  possible  the  muscles 
from  degenerating  whilst  the  pathological  condi- 
tion in  the  nerve  is  being  cured — that  is,  in  cases 
in  which  a  cure  is  possible. 

H.  Chaklton  Bastian, 

NEUBOMA  {vevpov,  a  nerve). — A  tumour 
connected  with  a  nerve.  See  Nerves,  Diseases  of. 

UEUBOSES  {vevpou,  a  nerve). — Stnon.  ; 
Fr.  Mvroses  ;  Ger.  Nervenleiden. 

Definition. — Affections  of  the  nervous  system 
occurring  without  any  material  agent  producing 
them,  without  inflammation  or  any  other  con- 
stant structural  change  which  can  be  detected  in 
the  nervous  centres  :  in  other  words,  functional 
affections  of  the  nervous  system. 

Many  of  the  disorders  which  may  be  included 
here  are  characterised  by  symptoms  such  as  neu- 
ralgia, convulsions,  &o.,  which  also  accompany 
other  disorders  associated  with  morbid  changes. 
It  is  vei-y  necessary,  therefore,  in  inquiring  into 
any  particular  case  not  to  rest  satisfied  with  the 
presumption  that  the  disorder  is  functional  until 
the  condition  of  the  nervous  centres  has  been 
investigated;  lest,  regarding  the  symptom  as  the 
disease,  the  central  mischief  to  which  it  is  due 
may  be  overlooked.  It  is  highly  probable,  more- 
over, that  many  of  what  we  now  regard  as  func- 
tional diseases  wiU,  on  further  investigation,  be 
found  to  depend  upon  some  corresponding  change 
in  the  organ  affected. 

Enumeration. — The  neuroses  may  be  classi- 
fied according  to  the  organs  or  functions  in- 
volved : — 

a.  Visceral  Neuroses,  namely,  those  of  the  re- 
spiratory, circulatory,  or  digestive  organs. 

h.  Localised  Paralyses;  for  instance,  palsy  of 
the  facial  and  other  peripheral  nerves. 

0.  Localised  involuntary  or  reflex  movements, 
such  as  spasm  of  the  facial  nerve,  and  writer's 
cramp. 

d.  Disorders  of  general  sensibility,  including 
the  various  forms  of  neuralgia — trigeminal, 
cervico-occipital,  sciatic,  crural,  &c. 

e.  General  Neuroses,  namely,  chorea,  tetanus, 
epilepsy,  catalepsy,  hysteria,  and  allied  affec- 
tions. 

/.  Disorders  of  the  Tnental  factdties — hypochon- 
driasis, melancholia,  and  other  forms  of  mental 
derangement.  P.  "W.  Latham. 

NICE,  on  the  French  Biviera.— Fairly 
warm,  rather  variable  and  windy,  dry,  bracing 
winter  climate.  Mean  temperature,  winter, 
46-33°  Fahr.  See  Climate,  Treatment  of 
Disease  by. 

NICTITATION  j  .    .  ^  ' 

A  rapid  involuntary  winking  of  the  eyelids, 
usually  due  to  some  nervous  disturbance.  See 
Chorea  ;  and  Facial  Spasm. 

ITIGHT-BIiIITDNESS.    See  Nyctalopia. 

NIGHTMAEB.— This  is  a  condition  cha- 
racterised by  an  abiding  sense  of  discomfort  or 
extreme  uneasiness,  occurring  in  tlio  midst  of  a 
disturbed  sleep,  sometimes  associated  with  a 
feeling  of  woiglit  at  the  epigastrium,  in  conjunc- 
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tion  with  more  or  less  doflnitely  oppressive 
dreams.  It  ia  principally  associated  witli  the 
taking  of  a  heavy  meal  or  of  indigestible  food 
before  going  to  sleep  by  some  persons,  especially 
those  of  a  nervous  temperament,  whose  diges- 
rion  is  weak.  A  closely  allied  condition  is, 
however,  apt  to  be  met  with  as  a  consequence 
of  brain-exhaustion  and  clironic  disturbance  of 
sleep  in  those  who  are  overworked,  either  by 
application  to  study,  business  details,  or  literary 
pursuits.  Such  a  condition  also  has  its  afSnities 
with  certain  forms  of  incipient  delirium,  occurring 
either  in  various  febrile  diseases  or  as  a  result 
of  alcoholic  excesses.   See  Sleep,  Disorders  of. 

H.  Chahles  Bastian. 

."VIGHT-SIGHT.    See  Hemehalopia. 

WIO-EITIES  {niger,  black).— Stnon.  :  Fr. 
Noirceur ;  Ger.  Schwdrze. — Nigrities  cutis  sig- 
nifies blackness  of  the  skin.  It  may  be  of  various 
degrees  ;  and  results  from  aberration  of  deposit 
of  pigment,  or,  more  exactly,  from  an  excess  of 
black  pigment  in  the  integument.    See  Melano- 

PATHIA. 

NILE,  The. — Very  dry  winter  climate.  Un- 
suitable for  cases  of  active  pulmonary  disease. 
Mean  temperature,  winter,  57°  Fahr.  See 
Climate,  Treatment  of  Disease  by. 

NIPPLE,  Diseases  of.— Synon.  :  Fr.  Ma- 
ladies du  Mamelon ;  Ger.  Krankheiten  der  Brust- 
warze. — Some  of  the  more  ordinary  affections  of 
the  nipple  will  be  found  described  under  Beeast, 
Diseases  of,  and  Lactation,  Disorders  of.  Here 
it  is  proposed  to  treat  of  certain  graver  diseases, 
which  claim  a  separate  consideration. 

Malignant  Disease. — The  nipple  may  be  the 
Beat  of  epithelioma,  which  commonly  commences 
as  a  crack  or  fissure,  with  an  indurated  base, 
often  in  the  areola  or  at  its  junction  with  the 
nipple.  It  presents  no  special  features  which 
distinguish  it  from  similar  disease  of  the  in- 
tegument of  adjoining  parts.  Hard  carcinoma 
too  may  attack  the  nipple,  involving  its  deeper 
structures  and  producing  general  induration  and 
enlargement,  so  that  the  diseased  mass  projects 
from  the  summit  of  the  breast  like  a  knob  or 
large  nut.  The  disease  probably  originates  in 
the  epithelium  of  the  galactophorous  ducts,  or  in 
that  of  the  sebaceous  glands. 

Of  greater  interest  than  either  of  these  is  an 
aflTection  frequently  associated  with  malignant 
disease  of  the  breast,  to  which  Sir  James  Paget 
has  lately  drawn  attention — an  eczematous  con- 
dition of  the  nipple  and  areola.  It  may  occur  in 
the  form  of  a  dry,  scaly,  or  branny  eruption, 
affecting  the  entire  surface  of  the  areola  and 
nipple,  which  is  darker-coloured,  a  little  firmer, 
and  less  pliant  and  elastic  than  its  follow.  Or, 
with  more  characteristic  signs  of  inflammation, 
small  vesicles  or  pustules  may  form,  and,  break- 
ing or  being  rubbed  o%  may  leave  behind  them 
tiny  scabs  or  ulcers,  or  a  surface  raw  and  red. 
Either  condition  may  exist  for  many  months  or 
even  years  with  little  alteration,  and  with  scarcely 
any  tendency  to  spread  beyond  the  margin  of 
the  areola.  But  the  second  form,  causing  more 
irritation  than  the  first,  is  often  subjected  to 
treatment,  and  being  very  difficult  to  cure,  is 
sometimes  so  severely  treated  with  caustics  that 
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destruction  ensues,  not  of  the  disease,  but  of  the 
nipple,  which  appears  to  have  been  gradually 
eaten  away  by  the  eczematous  affection.  Both 
forms  are  uncommon,  but  they  are  rare  before 
the  middle  age.  A  study  of  their  clinical  and 
pathological  characters  leads  to  the  conclusion 
that  they  are  due  to  inflammation.  The  disease 
has  been  noticed  in  men  as  well  as  women. 

Treatment. — This  disease  may  be  treated 
by  protecting  the  parts  with  a  carefully  ad- 
justed, ventilated  shield,  and  by  the  appli- 
cation of  vaseline,  or  liniment  of  lead  and 
oil,  or  similar  soothing  dressing.  But  it  is  very 
intractable,  in  some  cases  apparently  incurable. 
It  might  seem  as  if  an  affection  so  trivial  were 
not  worthy  of  so  much  attention ;  but  unfor- 
tunately there  appears  the  strongest  reason 
to  believe  that  these  conditions  of  the  nipple 
and  areola  are  not  infrequently  the  precursors  of 
carcinoma  of  the  breast,  sometimes  by  only  a 
few  months,  sometimes  and  more  often,  by  a 
period  of  years.  It  is  probable,  too,  that  the 
carcinoma  is  directly  due  to  the  eczematous  dis- 
ease ;  for  it  induces  changes  in  the  epithelium  of 
the  ducts  which  can  be  traced  deeply  into  the 
substance  of  the  breast,  whose  acini  become  at 
length  distended  with  proliferating  epithelium. 
On  this  account  it  has  been  proposed,  when  all 
the  lesser  methods  of  treatment  have  been  used 
in  vain,  to  remove  the  entire  breast.  Opinions 
which  are  divided  on  the  necessity  of  this  mea- 
sure, so  severe,  are  imited  in  its  favour  when, 
with  the  superficial  inflammation,  there  exists  an 
appreciable  induration,  however  slight,  within 
the  breast.  Care  must  be  taken  not  to  confound 
these  eczematous  affections  of  the  nipple  and 
areola  with  those  more  widely  diffused  surface 
inflammations  of  the  breast,  with  which  they 
have  little  in  common,  either  in  the  obstinacy 
with  which  they  resist  treatment,  or  in  the  deeper 
disease  to  which  they  may  give  rise. 

Henry  T,  Butlin. 

NOCTAMBULATION  (jwcte,  in  the  night, 
and  ambulo,  I  walk). — A  term  for  sleep-walking. 
See  Sleep,  Disorders  of. 

NOCTTJENAL  EMISSIONS.-  Involun- 

tiiry  emissions  of  semen  occurring  during  sleep. 
See  Sexual  Ftoctioxs  in  the  Male,  Dis- 
orders of. 

NOCTtTRNAL  INCONTINENCE.— In- 

volunUiry  escape  of  urine  during  sleep.  See 
Micturition,  Disorders  of. 

NODE  {iwdtts,  a  swelling). — A  circumscribed 
swelling  on  the  surface  of  a  bone,  connected  with 
the  periosteum,  and  usually  due  to  syphilis.  See 
Bone,  Diseases  of;  and  Stphilis. 

NODI  DI&ITORITM  (Latin).— Swellings 
of  the  distal  phalanges  of  the  fingers,  usually 
associated  with  gout.    See  Gout. 

NOLI  ME  TANGERE  (Lat.,  Touch-me- 
not). — .\  term  of  dread,  which  has  been  applied 
to  a  state  of  severe  ulceration  of  the  nose,  at- 
tended with  fungous  growl  h  and  more  or  less  de- 
formity. The  phrase  is  subjective,  and  has  been 
used  somewhat  indiscriminately  in  connection 
with  lupus,  cancer,  and  syphilis.  It  has  now 
very  properly  fallen  into  disuse,  or,  when  em- 
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ployed,  is  restricted  to  lupus  exedens  of  the  nose. 
See  Lotus  Vuloasis.        Erasmos  Wilson. 

NOMA  (yiu-w,  I  devour;. — Synon.:  Er. 
2fome;  Ger.  Wasserkrebs. — A  synonym  for 
cancrum  oris.    See  Ganceitm  Obis. 

NOSE,  Diseases  of. — Synon.  :  Fr.  Mala- 
iies  du  Nes ;  Ger.  KranMeiten  der  Nase.— The 
diseases  that  affect  the  nose  may  be  conveniently 
divided  into— (A.)  The  diseases  of  the  External 
Nose ;  and  (B.)  the  diseases  of  the  Internal 
Nose. 

A.  Diseases  of  the  External  Nose. — 

1.  Acne  Kosaeea. —  Synon.:  Pop.  'Gin- 
drinker's  noso.' — This  affection  of  the  nose  is 
generally  met  with  in  later  adult  age.  Not  un- 
frequently  the  cause  is  to  be  found  in  alcoholic 
indulgence.  Jn  other  cases  it  may  be  associated 
vrith  some  irregularities  of  menstruation. 

Description. — The  organ  is  swollen  and  red; 
its  surface  is  shiny  and  greasy-looking;  the 
skin  is  iiighly  injected,  the  venules  particularly 
appearing  almost  varicose ;  the  sebaceous  fol- 
licles are  enlarged,  though  not  invariably  ;  and 
the  skin  is  hypertrophied,  the  whole  condition 
giving  rise  to  an  unnatural  protuberance.  At  a 
later  stage  of  the  disease  the  nose  appears  tuber- 
culated  and  blotched,  often  pustular,  and  covered 
with  crusts  and  scales  {acne  hypertrophica).  The 
blood  disappears  under  pressure,  and  increases 
under  mental  excitement. 

Tkeatment. — Mild  cases  are  best  treated  by 
lead  lotion,  a  weak  solution  of  the  bichloride 
of  mercury,  or  zinc  ointment.  In  severe  cases 
the  subcutaneous  division  of  the  larger  vessels 
by  a  fine  tenotomy  knife  causes  a  rapid  shrink- 
ing and  improvement.  In  all  cases  of  acne  atten- 
tion must  be  paid  to  the  manner  of  living  and 
general  health  of  the  patient. 

2.  Boil,  or  Furuncular  Inflammation. — 
A  very  painful  form  of  boil  is  liable  to  develop 
on  the  tip  or  alse  of  the  nose,  causing  great 
disfigurement  and  often  intense  suffering.  It 
commences  in  the  subcutaneous  cellular  tissue, 
or  beneath  the  perichondrium ;  and  by  its  gradual 
increase  and  extension  to  skin  and  fibro-carti- 
lage,  causes  great  swelling,  tension,  and  throbbing 
pain,  owing  to  the  peculiar  toughness  of  the 
tissues  entering  into  the  formation  of  the  inte- 
gumentary structures. 

jEtiology. — This  affection  is  generally  met 
with  in  young  or  middle-aged  persons  of  intem- 
perate habits,  although  frequently  it  is  seen  in 
the  delicate  and  anaemic.  Elderly  persons,  high 
feeders,  who  do  not  attend  to  the  proper  condi- 
tion of  their  intestinal  canal,  are  also  liable  to  it. 

Treatment. — If  detected  early,  boil  of  the 
nose  may  be  treated  by  painting  with  strong 
lead  lotion,  or  just  touching  the  part  with  the 
acid  nitrate  of  mercury,  and  immediately  rub- 
bing it  off.  If  very  severe,  and  in  order  to  avoid 
the  pit  or  scar  which  might  be  left  by  allowing 
the  disease  to  take  its  course,  a  very  fine  teno- 
tomy knife  may  be  passed  through  the  nostril 
and  into  the  boil,  to  relieve  tension,  and  to  allow 
of  the  escape  of  the  pus  into  the  nostril. 

3.  Deformities.  —  (a)  Congenital  absence. — 
Cases  have  been  recorded  of  congenital  absence 
of  the  nose.    It  does  not  appear  that  this  con- 
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dition  can  be  satisfactorily  assisted  by  surgical 
interference. 

(/8)  Congenital  occlusion. — Congenital  occlu- 
sion of  one  or  both  nostrils  is  a  very  rare  affec- 
tion, and  obviously  must  interfere  seriously  with 
sucking  and  respiration.  It  is  either  the  result 
of  a  continuation  of  the  integument,  or  is  formed 
of  fibrous  tissue.  The  treatment,  which  should 
be  undertaken  at  once,  consists  in  making  care- 
ful incisions  through  the  obstruction,  and  keeping 
the  nostril  dilated  with  a  piece  of  gum  or  metal 
catheter  or  a  bougie  for  some  weeks. 

(7)  Deviation  of  the  septum. — This  deformity 
usually  consists  of  a  lateral  curvature  of  the 
septum,  and  generally  of  some  hypertrophy  of  its 
extremity,  causing  an  inclination  of  the  organ  to 
one  side  or  the  other.  As  a  result  there  is  often 
great  disproportion  in  the  nasal  cavities  or. 
nostrils,  in  some  instances  amounting  to  almost 
complete  occlusion  of  one  side ;  and  the  projec- 
tion of  the  inferior  turbinated  bone  of  one  side 
may  be  mistaken  for  a  growth,  on  account  of  its 
protrusion.  The  treatment  consists  in  carefully 
paring  away  the  thickened  septum,  and  subse- 
quent dilatation  of  the  nostril. 

4.  Expansion  of  th.e  Nose,  Morbid. — The 
tip  occasionally  becomes  enormously  developed, 
all  the  tissues  being  involved.  This  condition 
may  require  the  removal  of  a  wedge-shaped 
portion  of  the  extremity,  including  the  growth, 
and  the  subsequent  adaptation  of  the  parts. 

6.  Fracture. — In  fracture  of  the  nasal  bones 
the  displaced  bone  or  bones  shoald  be  raised,  by 
introducing  a  pair  of  stout  forceps  -with  flat  blades 
into  the  nostrils,  guiding  them  up  to  the  nasal 
bones  by  means  of  the  septum,  and  then  forcibly 
elevating  them.  The  bones  should  be  retained 
in  position  by  plugs,  or  the  small  screw-clamp 
lately  introduced,  assisted  in  severe  cases  by 
some  such  mechanical  appliance  as  a  screw  truss, 
passing  roimd  the  head,  and  exerting  pressure 
laterally  upon  the  displaced  bones.  In  cases 
of  fracture  of  the  septum  with  displacement, 
and  subsequent  deformity,  the  shape  of  the  nose 
may  be  restored  by  this  method,  great  attention 
being  paid  to  the  management  of  the  plugs  and 
clamp. 

6.  Hypertrophy  of  the  Integument.— 
Synon.  :  Li-poma  Nasi. — This  consists  of  a  hyper- 
trophied condition  of  the  integuments  and  of 
the  subcutaneous  adipose  tissue,  constituting 
irregular  fleshy  excrescences,  and  occurring  in 
cases  of  severe  and  old-standing  acne  rosacea.^ 

Description.  —  The  term  'lipoma'  is  an  in- 
appropriate one,  inasmuch  as  the  mass  consists 
of  hypertrophied  infiltrated  skin  and  cellular 
tissue,  with  enlarged  sebaceous  follicles,  which 
occasionally  become  developed  into  distinct  cysts 
and  dilated  veins.  The  growth  is  chronic  and 
painless,  varying  very  much  in  the  degree  of  its 
development  and  appearance,  sometimes  scat- 
tered like  small  warts,  at  others  pedunculated 
and  lobulatod,  and  often  attaining  an  enormous 
size.    It  does  not  affect  the  cartilages. 

Treatment. — The  only  treatment  is  removal 
by  the  knife,  dissecting  the  mass  carefully  off 
the  underlying  cartilages,  and  allowing  the  sur- 
face to  heal  by  granulation. 

7.  Lupus. — The  forms  of  lupus  attacking 
the  noso  are  fully  considered  elsewhere  in  this 
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work.    See  Lupus  Ehythematosus  ;  and  Lupus 

VULQABIS. 

8.  Malignant  Disease. — E^UkeliomaiB&T&Te 
form  of  malignant  disease  in  tiie  nose.  It  com- 
mences -with  the  cliaracteristie  wart,  which  passes 
on  to  the  ulcerative  stage;  and  its  first  appearance 
is  either  at  the  junction  of  the  skin  and  mucous 
membrune,  or  in  the  membrane  itself.  It  may 
be  stationary  for  years,  but  ultimately  ends  in 
destruction  of  the  organ.  It  must  not  be  con- 
founded with  syphilis.  The  history  of  the  case 
is  often  enough  to  establish  the  diagnosis ;  whilst 
the  epithelial  patch  is  nearly  always  single,  and 
the  specific  multiple.  The  disease  affects  the 
glands  sooner  or  later. 

Schirrus  and  Encephaloid  cancer  occasionally 
involve  the  nose,  generally  growing  from  within 
outwards.  These  growths  may  be  either  excised, 
or  destroyed  by  escharotics. 

9.  Weevus. — Nsevus  may  exist  in  all  degrees 
in  the  external  nose,  from  the  merest  patch  to  a 
large  disfiguring  tumour.  If  very  small,  inocu- 
lation with  vaccine  matter  may  entirely  destroy 
it.  Ligatures  invariably,  if  the  growth  be  large, 
leave  a  scar;  injection  with  perchloride  of  iron 
is  very  dangerous.  The  best  method  of  treat- 
ment is  the  galvanic  cautery;  or  in  some  in- 
stances the  entire  removal  of  the  growth  with 
the  knife. 

10.  Rodent  Ulcer. — Eodent  ulcer  is  occa- 
sionally met  with  in  the  nose.  It  somewhat  re- 
sembles lupus,  but  occurs  in  later  life.  The  ulcer 
spreads  gradually ;  and  the  pain  is  described  as 
of  a  severe  aching  character.  It  has  been  classed 
with  the  cancers,  but  it  lacks  several  of  the  cha- 
racteristics of  that  kind  of  growth.  There  is 
no  constitutional  infection ;  and  it  has  been  abun- 
dantly proved  that,  if  entirely  eradicated  with  the 
knife,  it  need  not  return.  See  Rodent  Ulcbe. 

11.  Sebaceous  Tumours. — Sebaceous  tu- 
mours are  occasionally  met  with  on  the  sides 
and  tip  of  the  nose,  and  require  removal. 

12.  Syphilitic  Disease. — Syphilitic  ulcers  of 
the  nose  are  of  special  interest  as  being  one  of 
the  causes  of  ozaena.  The  symptoms  and  treat- 
ment of  this  condition  are  fuUy  described  in  a 
separate  article.    See  Oslena. 

13.  Wounds. — Wounds  of  the  integuments  or 
soft  parts  of  the  external  nose  require  the  neat- 
est coaptation,  by  the  use  of  very  fine  silver  wire 
sutiires,  or  of  isinglass  plaster ;  and  as  union  is 
generally  very  rapid,  owing  to  the  great  vascu- 
larity of  the  tissues,  unless  this  be  attended  to 
serious  deformity  may  result.  Any  tendency  to 
falling  in  of  the  nostril  must  be  counteracted,  by 
introducing  a  roll  of  lint  or  piece  of  bougie.  It 
may  be  worth  mentioning  that  instances  have 
occurred  where  the  nose  has  reunited  after  its 
complete  removal  from  the  face. 

Plastic  Operations. — Plastic  operations  on 
the  nose,  for  the  restoration  of  lost  parts,  or  for 
the  improvement  of  deformities,  are  described  in 
works  on  operative  surgery. 

B.  Diseases  of  the  Internal  Nose. — 
1,  Anosmia. — Anosmia,  or  loss  of  the  sense 
of  smell,  when  of  traumatic  origin,  is  either  the 
result  of  injury,  such  as  blows  on  the  head,  or 
of  the  inhalation  of  noxious  vapour ;  or  it  de- 
pends on  cerebral  disease.  In  the  former  case, 
a  very  frequent  cause  is  a  blow  on  the  head. 


probably  rupturing  some  filaments  of  the  olfac- 
tory nerves,  as  they  pass  through  the  cribriform 
plate  of  the  ethmoid  bone,  according  to  Ogle 
{Med.  Chir.  Trans,  vol.  liii).  The  external  root 
only  of  the  olfact-ory  nerve  is  the  one  directly 
concerned  in  olfaction,  'and  it  depends  upon 
the  degree  to  which  this  root  or  its  central  ter- 
mination has  been  disorganised,  whether  the  loss 
of  smell  be  complete  or  partial.'  Anosmia  from 
other  causes  than  injury  is  described  elsewhere. 
See  Olfactoet  Neeve,  Disorders  of ;  and  Smell, 
Disorders  of. 

Teeatment. — The  treatment  of  anosmia  is 
somewhat  unsatisfactory.  In  cases  where  it  de- 
pends on  obvious  causes,  the  removal  of  these 
may  entirely  or  partially  restore  the  sense  of 
smell ;  and  in  other  cases  the  excitation  of  the 
Schneiderian  membrane  of  the  nasal  cavity,  by 
the  continuous  galvanic  current,  promises  better 
results  than  the  administration  of  medicine  or 
local  applications. 

2.  Blood  Clots. — As  a  result  of  injiuy,  or 
of  very  violent  blowing  of  the  nose,  extrava- 
sations of  blood  may  take  place,  and  form 
masses  in  the  nostrils,  which  often  set  up  in- 
fiammation,  terminating  in  ozaena.  In  a  case 
lately  under  the  writer's  care,  a  large,  hardened 
blood-clot — which  had  been  originally  diagnosed 
as  a  morbid  growth,  and  given  rise  to  great 
inconvenience — was  detached  from  the  posterior 
nares,  by  the  repeated  use  of  the  nasal  douche. 

3.  Foreign  Bodies  in  the  Uasal  Pas- 
sages.— Peas,  cherry-stones,  and  the  like  are 
often  inserted  into  the  nostrils  by  children,  and 
if  found  out  at  once  can  be,  generally  speaking, 
readily  removed.  When  a  foreign  body  has 
remained  for  any  length  of  time  in  the  nasal 
fossae,  it  becomes  coated  with  calcareous  matter, 
and  forms  a  calculus,  setting  up  a  most  offensive 
discharge,  ulceration  of  the  mucous  membrane, 
and  necrosis  of  the  cartilages  or  bones.  In  all 
cases  of  persistent  discharge  from  the  nostrils 
the  impaction  of  a  foreign  body  should  be  sus- 
pected, and  examination  made  by  gentle  pro- 
bing or  the  rhinoscope. 

Treatment. — In  attempting  to  remove  a 
foreign  body  from  the  nasal  passages,  it  is  as 
well  to  avoid  the  use  of  forceps,  as  the  blades  in 
attempting  to  catch  the  body,  are  liable  to  cause 
its  impaction.  A  smaU  slender  hook  may  be 
passed  behind  the  body,  or  a  very  fine  screw 
into  it,  and  so  it  can  be  withdrawn,  as  sug- 
gested by  Gross.  The  removal  of  masses  that 
have  long  been  retained  in  the  nasal  passages  may 
sometimes  be  effected  by  the  nasal  douche,  using 
a  strong  stream  directed  into  the  sound  nostril ; 
or  by  means  of  curved  bougies  passed  from  be- 
hind. Pushing  the  impaction  backwards  into 
the  pharynx  is  always  rather  hazardous,  as  it 
may  pass  into  the  larynx.  Occasionally  foreign 
bodies  have  been  so  long  in  the  nose,  and  be- 
come so  firmly  impacted,  that  external  incision 
has  to  be  made,  and  the  structures  forming  the 
external  nose  freely  divided  in  order  to  roach 
them ;  or  the  method  of  Rouge,  of  operating 
through  the  mouth,  may  be  employed. 

Insects,  leeches,  or  intestinal  worms  may  get 
into  the  nasal  passages,  and  from  them  pass  into 
the  sinuses.  It  has  been  proposed  to  destroy 
these  by  vapour  of  alcohol  or  turpentine. 
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4.  Inflammation  of  tlie  Septum  KTarimn. — 
Acute  inflammation  of  the  septum  narium  is 
generally  a  result  of  injury,  and  may  terminate 
in  abscess,  the  diagnosis  of  which  from  polypus 
is  easy.  The  abscess  should  be  promptly  opened. 

In  chronic  inflammation  of  the  nasal  septum, 
^hich  is  verj-  frequently  the  result  of  syphilis  or 
Bcrofulci,  there  is  often  necrosis  of  the  cartilagi- 
nous septum,  resulting  in  perforation,  -which  may 
give  rise  to  great  deformity,  on  account  of  the 
depression  of  the  nose  folio-wing  it.  As  regards 
treatment,  in  some  instances,  perhaps,  the  per- 
sistent dilatation  of  the  nostril  may  be  useful ; 
and  should  there  be  a  disposition  of  the  ulcerative 
process  to  spread,  the  edges  should  be  touched 
■with  either  a  strong  solution  or  the  solid  stick 
of  nitrate  of  silver.  The  constitutional  treat- 
ment must,  of  course,  be  dependent  on  the  cause 
of  the  -ulceration. 

6.  Khinolitlies,  or  Nasal  Calculi. — These 
masses  are  generally  the  result  of  the  impaction 
of  some  foreign  body,  around  -which  the  inspis- 
sated mucous  and  purulent  secretion  of  the  nasal 
passages  has  formed,  retaining  it  as  a  sort  of 
nucleus.  Or  they  may  occur  spontaneously;  and, 
according  to  Demarquay,  consist  of  phosphates 
of  lime  and  magnesia,  and  carbonate  of  lime, 
magnesia,  and  soda. 

EhinolitJies  cause  symptoms  of  obstruction 
and  irritation,  and  sometimes  set  up  severe  in- 
flammation and  discharge.  Before  attempting 
their  extraction,  the  posterior  nasal  douche 
should  be  employed  to  -wash  a-way  the  accumu- 
lated secretion,  and  to  assist  in  dislodging  the 
mass,  -which  may  be  subsequently  crushed,  and 
removed  piecemeal  or  entirely. 

6.  Submucous  Infiltration  of  the  Sides 
of  th.e  "Vomer. — This  affection  has  been  called 
attention  to  by  Cohen,  and  '  consists  of  a  puffy 
condition  of  the  mucous  membrane  over  the  vomer, 
which,  by  giving  rise  to  symptoms  of  obstruction 
at  the  posterior  part  of  the  nares,  has  been  mis- 
taken for  polypus.  On  examination  -with  the 
rhinoscope,  there  is  observed  on  each  side  of 
the  septum,  and  confined  to  its  posterior  portion, 
a  tumid  mass  of  whitish  colour,  markedly  dis- 
tinct from  the  red  colour  of  the  adjacent  mucous 
membrane.  The  affection  is  usually  symme- 
trical, but  often  exists  to  a  greater  extent  upon 
one  side  than  the  other.  The  masses  are  round- 
ish, with  very  convex  outlines,  and  sometimes 
extend  half-way  across  the  fossae,  and  occa- 
sionally very  close  to  the  outer  margin  of  the 
nares,  if  not  in  contact  with  them.  The  disease 
appears  to  consist  in  an  (Edematous  protrusion 
of  the  mucous  membrane,  from  an  accumulation 
beneath  it  of  serum  or  serous  mucus.' 

Tkeatment. — The  treatment  consists  'of  tear- 
ing away  portions  of  the  protrusions,  by  for- 
ceps carried  up  behind  the  palate  or  through 
the  nostril,  and  subsequent  cauterisation  of  the 
parts.  The  affection  is  an  obstinate  one,  and 
may  recur  again  and  again.'  In  the  oedematous 
membrane,  removed  in  one  such  case,  there  was 
abundant  evidence  of  mycelium  (Cohen,  Diseases 
of  the  Throat.) 

7.  Tumours. — a.  Cartilaginous  growths  have 
been  mot  with  in  connection  with  the  septum. 

b.  Folypi  of  the  nasal  passages  are  fully  do- 
scribed  elsewhere.    See.  Polypi, 
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c.  Neuromata  have  been  met  with  in  the  nos- 
tril, and  mistaken  for  polypus. 

d.  Adenoma  of  the  pituitary  glands  has  been 
recorded  {Archives  generales,  Oct.  1876),  occupy- 
ing the  superior  and  anterior  portion  of  the 
nasal  fossae.  The  growth  was  removed  by  ex- 
ternal incision. 

e.  Adenoid  vegetations  in  the  naso-pharyngeal 
cavity  have  been  described  by  Meyer,  of  Copen- 
hagen {Trans.  Med.  Chir.  Soc,  vol.  liii).  They 
may  spring  from  any  part  of  the  naso-pharyngeal 
cavity,  except  the  septum ;  and  the  most  pro- 
minent structural  character  of  the  gro-wth  is 
adenoid.  They  vary  in  shape  according  to  the 
wall  from  which  they  spring,  being  sometimes 
cristate,  cylindrical,  or  flat;  and  they  are  in 
general  highly  vascular. 

Symptoms. — The  symptoms  of  such  vegeta- 
tions depend,  of  course,  on  their  number,  size, 
and  locality ;  but  one  is  led  to  their  detection 
by  observing  that  the  patient  is  compelled  to 
keep  the  mouth  open,  on  account  of  the  closure 
or  partial  closure  of  the  air-passages  through 
the  nose ;  by  the  attenuation  of  the  external 
nose ;  and  by  the  voice  losing  its  resonance  in 
the  naso-pharyngeal  cavity,  which  causes  a  pe- 
culiar 'deadness'  of  the  pronunciation.  There 
may  be,  moreover,  a  sensation  of  the  existence 
of  a  foreign  body,  from  the  involvement  of  the 
Eustachian  orifice.  Meyer  lays  down  the  general 
rule  that  '  a  deaf  patient  who  breathes  through 
the  mouth,  and  has  a  thin  compressed  nose,  is 
affected  -with  vegetations  in  the  naso-pharyngeal 
cavity.'  The  detection  of  these  growths  is  often 
best  accomplished  by  the  finger  passed  up  be- 
hind the  velum,  when  they  may  be  felt  as  soft 
masses  yielding  to  the  finger,  and  giving  the 
sensation  of  a  bunch  of  earth-worms.  Ehino- 
scopic  examination  is  very  difBcult  and,  as  a 
rule,  unsatisfactory  in  these  cases.  The  writer 
has  recently  met  with  a  case  of  this  nature, 
which  was  readily  diagnosed  by  the  finger. 

Thbatmbnt. — The  treatment  consists  in  caute- 
risation, if  the  gro-wths  are  soft  and  small,  and 
the  use,  by  means  of  the  nasal  douche,  of  a 
watery  solution  of  common  salt,  or  bicarbonate 
of  soda  (1  in  500),  which  washes  away  the 
mucus,  and  also  alters  the  condition  of  the  se- 
cretory surfaces.  When  larger  vegetations  exist, 
operative  methods,  such  as  crushing  or  scraping 
off  the  masses  as  near  their  bases  as  possible, 
must  be  resorted  to  through  the  nose,  or  the 
employment  of  the  gal vano- cautery. 

/;  Caiwer  in  all  its  forms  may  involve  the 
nasal  fossse,  originating  most  often  in  the  an- 
trum ;  epithelioma  usually  commencing  on  the 
outside,  or  edge  of  the  ate.  The  only  treatment 
is  obviously  prompt  removal  on  detection,  and 
even  then  the  prognosis  is  most  unfavourable. 

g.  Osseous  tumours  occur  frequently  in  the 
internal  nose.  Dr.  Olivier  {Siir  les  Tumcurs 
osseuses  de  Fosses  Nasales  et  des  Sinus  de  la  Face  : 
Paris,  1869)  calls  attention  to  growths  of  this 
nature,  which  are  developed  either  in  the  nasal 
fossa;,  or  in  the  tissues  connected  therewith,  and 
states  that  they  are  characterised  by  the  follow- 
ing conditions.  1.  That  they  contain  in  their 
anatomical  constitution  only  the  elements  of  os- 
seous tissue,  spongy  or  compact.  2.  That  they 
are  primarily  developed  in  the  fibro-mucouf 
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membrane  which  lines  the  cavities  of  the  nasal 
fossae  and  the  sinuses.  So  far  as  they  involve 
the  nasal  cavities,  the  following  facts  present 
themselves.  The  tumour  is  generally  to  be  seen 
at  the  anterior  portion  of  the  nostrils.  If  the 
bony  tissue  be  stil'.  covered  by  the  mucous  mem- 
brane, that  membrane  retains  its  usual  cha- 
racters ;  but  if  the  growth  bo  carious,  it  becomes 
of  a  greyish  hue  ;  and  in  the  event  of  ulceration, 
the  growth  can  be  readily  distinguished.  These 
osseous  tumours  of  the  nose  invariably  cause 
some  exophthalmos,  -whilst  respiration  and  pho- 
nation  are  interfered  with. 

Treatjient. — The  treatment  of  osseous  tu- 
moxirs  of  the  internal  nose  consists  in  their  re- 
moval by  methods  which  must  be  obviously 
conducted  according  to  their  position,  size,  or 
nature.  Sometimes  they  are  so  enormously  hard 
that  no  instrument  will  touch  them,  and  some- 
times so  soft  and  friable  that  the  greatest  care 
is  necessary  to  remove  them  in  their  entirety ; 
and  indeed  it  has  been  suggested  by  Ollivier, 
in  the  instance  of  these  friable  grovsths,  to 
attempt  to  remove  them  in  fragments  before 
making  external  incisions,  which  will  expose  the 
growth  entirely.  In  a  case  of  the  ivory  variety 
lately  under  the  writer's  notice,  the  tumour 
sprang  from  the  frontal  sinus  and  extended 
along  the  infundibulum,  presenting  in  the  nose 
as  a  large  round  nodule  about  the  size  of  a 
marble,  covered  with  mucous  membrane,  and  of 
stony  hardness ;  there  was  little  if  any  dis- 
placement of  the  external  parts.  With  regard 
to  the  operative  proceedings  for  tbe  removal  of 
such  growths,  or  indeed  for  gaining  a  thorough 
view  of  the  nasal  passages,  the  method  devised 
by  Eouge,  of  Lausanne,  is  by  far  the  most  effec- 
tive. It  consists  in  dividing  the  mucous  mem- 
brane of  the  upper  lip,  at  its  junction  with  the 
jaw,  freely,  into  the  base  of  the  anterior  nares ; 
in  cutting  subsequently  through  the  nasal  car- 
tilages; and  in  turning  the  lip  and  external  nose 
upwards,  so  that  a  complete  view  of  the  nasal 
cavities  is  thus  obtained  over  the  roof  of  the 
palate. 

Other  diseases  affecting  the  internal  nose  are 
discussed  in  separate  articles.  See  Gokyza  ; 
Epista.xis  ;  Influenza  ;  and  OziSNA. 

Edwabd  Bellamy. 

NOSOPHYTA  {f6(Tos,  a  disease,  and  (pvrAv, 
a  plant). — A  term  employed  by  Gruby  to  desig- 
nate a  group  of  cutaneous  affections,  in  which  a 
fungus-formation  constitutes  an  essential  part 
of  the  disease.  Naturalists  have  identified  this 
fungoid  growth  with  vegetable  fungi  in  general, 
and  have  noted  several  species.  Pursuing  the 
same  idea,  they  have  regarded  this  fungoid 
matter  as  real  fungi,  vegetating  in  the  skin, 
drawing  their  sustenance  from  the  juices  of  that 
tissue,  producing  sporules,  and  diffusing  those 
sporules,  after  the  manner  of  seeds,  as  the  means 
of  propagating  the  species,  and  consequently,  the 
disease. 

In  this  view  of  the  nature  of  the  fungoid  de- 
velopment, those  diseases  in  which  the  fungi 
are  found  are  termed  '  parasitic,'  and  the  con- 
tagious nature  of  such  affections  is  thence  in- 
ferred. One  additional  factor  becomes  necessary, 
uamely,  that  the  skin  should  be  in  a  condition 
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favourable  for  the  reception  and  development  of 
the  parasitic  plant.  The  precise  pathological 
state  constituting  the  ilisease  may  be  denomi- 
nated '  phytosis,'  whilst  the  seat  of  its  manifes- 
tation is  the  epidermis,  the  rete  mucosum,  the 
epithelium  of  the  follicles,  the  nails,  and  the 
hair. 

One  of  the  most  important  of  the  cutaneous 
nosophyta  is  tinea,  or  ringworm  ;  hence  the  wora 
tinea  is  employed  synonymously  with  phytosis  ; 
and  we  are  enabled  to  enumerate  as  examples 
of  the  disease :  —  Phytosis  sen  Tinea  tonsurans, 
cireinata,  favosa,  and  versicolor ;  whilst  we  al.so 
note  that  phytosis  is  present  in  certain  forms 
of  folliculitis,  for  example,  in  lichen  marginatus 
and  in  sycosis.  Phytosis,  moreover,  is  a  con- 
comitant of  onj'chogryphosis.  See  Phytosis; 
Ringworm  ;  and  Tinea. 

Eeasmus  Wilson. 

NOSTALGIA  (^vSa-Tos,  return,  and  SAyoj, 
sadness).— SvNON.:  Fr.  Nostalgic;  Ger.  Heimwch. 
— A  form  of  melancholia,  sometimes  occurring 
in  persons  who  have  left  their  homes.  The 
symptom  from  which  it  derives  its  name  is  an 
intense  desire  to  return  home  ;  and  this  is  accom- 
panied by  great  mental  and  physical  depression, 
which  may  end  fatally.    See  Melancuolia. 

NTTMMirLATED  SPtTTITM  (numma,  a 
coin). — A  form  of  sputum  which,  when  spreading 
out  on  a  surface,  resembles  a  coin  in  shape.  See 

EXPECTOEATION. 

WURSES,  Training  of.  —  Training  is  to 
teach  not  only  what  is  to  be  done,  but  how  to 
do  it.  The  physician  or  surgeon  orders  what  is 
to  be  done.  Training  has  to  teach  the  nurse  how 
to  do  it  to  his  order ;  and  to  teach,  not  only  how 
to  do  it,  but  whi/  such  and  such  a  thing  is  done, 
and  not  such  and  such  another ;  as  also  to  teach 
sjTnptoms,  and  what  symptoms  indicate  what 
of  disease  or  change,  and  the  '  reason  why'  of 
such  symptoms. 

Nearly  all  physicians'  orders  are  conditional. 
Telling  the  nurse  what  to  do  is  not  enough  and 
cannot  be  enough  to  perfect  her — whatever  her 
surroundings.  The  trained  power  of  attending  to 
one's  own  impressions  made  by  one's  own  senses, 
so  that  these  should  iell  the  nurse  how  the  patient 
is,  is  the  sitie  qud  non  of  being  a  nurse  at  all.  The 
nurse's  eye  and  ear  must  be  trained — smell  and 
touch  are  her  two  right  hands— and  her  taste  is 
sometimes  as  necessary  to  the  nurse  as  her  head. 
Observation  may  always  be  improved  by  training 
— will  indeed  seldom  be  found  without  training; 
forotherwise  the  nurse  does  not  know  what  to  look 
for.  Merely  looking  at  the  sick  is  not  observing. 
To  look  is  not  always  to  see.  It  needs  a  high 
degree  of  training  to  look,  so  that  looking  shall 
tell  the  nurse  aright,  so  that  she  may  tell  the 
medical  officer  aright  what  has  happened  in  his 
absence— a  higher  degree  in  medical  than  in 
surgical  cases,  because  the  wound  may  tell  its 
own  tale  in  some  respects ;  but  highest  of  all, 
of  course,  in  children  s  cases,  because  the  child 
cannot  tell  its  own  tale;  it  cannot  always 
answer  questions.  A  conscientious  nurse  is  not 
necessarily  an  observing  nurse ;  and  life  or  death 
may  lie  with  the  good  observer.  Without  a  trained 
power  of  observation,  no  nurse  can  be  of  any  use 
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in  reporting  to  the  medical  attendant.  The  best 
one  can  hope  for  is  that  he  will  be  clever  enough 
■not  to  mind  her,  as  is  so  often  the  case.  Without 
a  trained  power  of  observation,  neither  can  the 
nurse  obey  intelligently  his  directions.  It  is  most 
important  to  observe  the  symptoms  of  illness  ;  it 
is,  if  possible,  more  important  still  to  observe 
the  symptoms  of  nursing  ;  of  what  is  the  fault 
not  of  the  illness  but  of  the  nursing.  Observation 
tells  how  the  patient  is ;  reflection  tells,  what  is 
to  be  done ;  training  tells  how  it  is  to  be  done. 
Training  and  experience  are,  of  course,  necessary 
to  teach  us,  too,  how  to  observe,  what  to  observe, 
how  to  think,  what  to  think.  Observation  tells 
us  the  fact;  reflection  the  meaning  of  the  fact. 
Reflection  needs  training,  as  much  as  observation. 
Otherwise  the  untrained  nurse,  like  other  people 
called  quacks,  easily  falls  into  the  confusion  of 
'  on  account  of'  because  '  after ' — the  blunder  of 
the  '  three  crows.'  The  nurse  is  told  by  the 
medical  attendant,  'K  such  or  such  a  change 
occur,  or  if  such  or  such  symptoms  appear,  yoa 
are  to  do  so  and  so,  or  to  vary  my  treatment  in 
such  or  such  a  manner.'  In  no  case  is  the 
physician  or  sirrgeon  always  there.  The  woman 
must  have  trained  powers  of  observation  and 
reflection,  or  she  cannot  obey.  The  patient's 
life  is  lost  by  her  blunder,  or  '  sequete '  of  in- 
curable infirmity  make  after-life  a  long  disease  ; 
and  people  say,  '  The  doctor  is  to  blame  ; '  or, 
worse  still,  they  talk  of  it  as  if  God  were  to 
blame — as  if  it  were  God's  will.  God's  will  is 
not  that  we  should  leave  our  nurses,  in  whose 
hands  we  must  leave  issues  of  life  or  death, 
without  training  to  fulfil  the  responsibilities  of 
Buch  momentous  issues. 

To  obey  is  to  understand  orders,  and  to  un- 
derstand orders  really  is  to  obey.  A  nurse  does 
not  know  how  to  do  what  she  is  told  without 
such  'training'  as  enables  her  to  understand 
what  she  is  told  ;  or  without  such  moral  and 
disciplinary  '  training '  as  enables  her  to  give  her 
whole  self  to  obey.  A  woman  cannot  be  a  good 
and  intelligent  nurse  without  being  a  good  and 
intelligent  woman.  Therefore,  what  '  training' 
signifies  in  the  wide  sense,  what  makes  a  ffood 
training-school,  what  moral  and  disciplinary 
'  training'  means,  and  how  it  is  to  be  attained, 
are  to  be  clearly  understood. 

I.  What  makes  a  good  Training-school  for 
Nurses  1 

(1)  A  year's  practical  and  teohnical  training 
in  hospital  wards,  under  trained  head-nurses 
(so-called  '  sisters '  of  London  hospitals),  who 
themselves  have  been  trained  to  train. 

For  a  district  nurse,  an  additional  three 
months'  traming  in  nursing  by  the  poor  bedside, 
under  a  trained  and  training  district  superin- 
tendent, is  essential. 

The  training  of  probationers  should  be  as 
much  a  part  of  the  duty  of  the  head  nurse 
('sister,')  as  directing  the  under-nurses  or  seeing 
to  the  patients. 

To  tell  the  training,  you  require  weekly  re- 
cords, under  printed  heads  corresponding  with 
the  'List  of  Duties,'  kept  by  the  head-nurses  of 
the  progress  of  each  probationer  (pupil)  in  her 
ward-work,  and  in  the  moral  qualities  necessary 
in  her  ward-work  ;  a  monthly  record  by  the  ma- 
tron of  the-  results  of  the  weekly  records ;  and  a 


quarterly  statement  by  her  as  to  how  each  head- 
nurse  has  performed  her  duty  to  each  proba- 
tioner. The  whole  to  be  examined  periodically 
by  the  governing  body. 

(2)  Clinical  lectures  from  the  hospital  pro- 
fessors;  lectures  on  subjects  connected  with 
nurses'  special  duties,  such  as  elementary  in- 
struction in  chemistry,  with  reference  to  air, 
water,  food,  &c. ;  physiology,  with  reference  to  a 
knowledge  of  the  leading  functions  of  the  body  ; 
and  general  instruction  on  medical  and  surgical 
topics  ;  examinations,  written  and  oral,  at  least 
four  of  each  in  the  year,  all  adapted  to  nurses  ; 
as  also  lectures  and  demonstrations  with  ana- 
tomical, chemical,  and  other  illustrations,  adapted 
especially  to  nurses — all  in  the  presence  and 
under  the  care  of  the  matron  (Lady  Superin- 
tendent) and  mistress  of  probationers  (Class- 
mistress  and  '  Home  '-sister) ;  together  with  in- 
struction from  a  medical  instructor,  one  of  the 
hospital  professors  and  hospital  medical  staff, 
specially  selected  to  teach  the  nurses. 

A  good  nurses'  library  of  professional  books, 
not  for  the  probationers  to  skip  and  dip  in  at 
random,  but  to  be  made  careful  use  of,  under 
the  medical  instructor  and  class-mistress. 

(3)  Classes  for  a  competent  mistress  to 
drill  the-  professorial  teaching  into  the  proba- 
tioners' minds ;  the  mistress  of  probationers  to 
be  above  all  a  '  home  '-sister,  capable  of  making 
the  'home'  a  real  home,  and  of  training  and  dis- 
ciplining the  probationers  there  in  all  good — in 
moral  qualities,  customs  and  habits,  and  man- 
ners, without  which  no  woman  can  be  a  nurse, 
and  in  their  duty  and  feeling  to  God  as  well  as 
to  their  neighbour. 

(4)  The  authority  and  discipline  over  all  tlie 
women  of  a  trained  lady-superintendent,  who  is 
also  matron  of  the  hospital,  and  who  is  herself 
the  best  nurse  in  the  hospital,  the  example  and 
leader  of  her  nurses  in  all  that  she  wishes  her 
nurses  to  be,  in  all  that  training  is  to  make  her 
nurses. 

(5)  An  organisation  not  only  to  give  this 
training  systematically,  and  to  test  it  by  ciu-rent 
tests  and  examinations,  but  also  to  give  the  pro- 
bationers, by  proper  help  in  the  wards,  time  to 
do  their  work  as  pupils  as  well  as  assistant- 
nurses,  and  above  all  to  make  it  a  real  moral  as 
well  as  nursing  probation— for  nursing  is  a  pro- 
bation as  well  as  a  mission. 

(6)  Accommodation  for  sleeping,  classes,  and 
meals  ;  arrangements  for  time  and  teaching  and 
work ;  surroundings  of  a  moral  and  religious, 
and  hard-working  and  sober,  yet  cheerful  tone 
and  atmosphere,  such  as  to  make  tlie  training- 
school  and  hospital  a  'home'  which  no  good 
young  woman  of  any  class  need  fear  by  entering 
to  lose  anything  of  health  of  body  or  mmd  ;  with 
moral  and  spiritual  helps,  and  an  elevating  and 
motherly  influence  over  all,  such  as  to  make 
the  whole  a  phice  which  will  train  really  good 
women,  who  can  withstand  temptation  and  do 
real  work,  and  neither  be  '  romantic'  nor  '  menial.' 
For,  make  a  hospital  as  good  as  you  will,  hos- 
pital-nurses require  more  such  helps,  and  get 
loss,  than  women  either  in  their  own  homes  or  in 
domestic  service. 

Every  hospital  should  have  and  he  such  a 
school  for  training  nurses  for  itself  and  other 
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institutions,  including  district  and  private 
nurses,  who  must  be  trained  in  hospitals,  and 
therefore  cannot  have  a  training-school  of  their 
ow.  Professors  and  medical  staff  cannot  he 
always,  or  indeed  ever  at  hospital  bedsides, 
showing  nurses  what  to  do.  Let  each  give  the 
pupil-nurses  a  clinical  lecture  once  a  week. 
Above  all,  this  is  necessary  for  those  who  are  to 
be  head-nurses,  matrons,  and  lady-superinten- 
dents. The  success  of  any  training-school  depends 
mainly  upon  having  trained  nurses  themselves 
capable  of  ti-aining  others — (a)  in  ward-nursing; 
and  (4)  in  cases,  so  as  to  be  able  to  understand 
what  physician  and  surgeon  order,  and  do  it. 
II.  Cowrse  for  all  Probationers. 

(1)  To  do  duty  as  assistant  nurse  and  pro- 
bationer successively  in  one  or  more  wards  of 
each  of  the  hospital  divisions,  one  or  two  or 
three  months  in  each,  male  and  female  surgical, 
male  and  female  medical,  children's,  obstetric, 
ophthalmic,  Magdalen;  ending  her  course,  if 
possible,  in  the  medical-instructor's  wards. 

The  course  should,  if  possible,  begin  in  the 
female  medical  wards.  No  two  fresh  proba- 
tioners to  be  in  the  same  ward.  One  nurse- 
probationer  and  one  lady-probationer  to  be  to- 
gether, where  possible. 

(2)  To  learn  ward-management  by  being  in 
charge  of  wards  during  the  head-nurse's  dinner- 
hour,  and  during  nurses'  recreation  hours ;  to 
take,  when  sufficiently  advanced  in  the  year's 
training,  day  or  night  staff  duty  for  staff-nurses 
on  their  holidays ;  to  have  at  least  one  month's 
night  duty — a  fortnight  at  a  time — in  the  year's 
training. 

(3)  To  take,  when  sufficiently  advanced, 
special  duty,  by  day  or  by  night,  upon  special 
cases,  such  as  ovariotomy,  lithotomy,  tracheo- 
tomy, typhoid,  &c.,  in  the  single-bed  wards. 

(4)  To  make  a  set  of  all  the  different  band- 
ages required. 

(6)  To  learn  from  the  head-nurse  to  read  the 
'  cards,'  or  patients'  bed-tickets,  especially  in 
the  medical  wards. 

(6)  To  keep  a  diary  of  her  ward  duties. 
Besides  this  diary,  each  probationer  at  least 

once  a  month  to  draw  up  a  sketch  of  her  day's 
work,  not  merely  as  award  assistant  or  assistant 
nurse,  but  as  a  probationer  in  training,  namely, 
what  she  iias  learnt  that  day  from  ward-sister 
and  staff  nurse,  what  she  has  observed  on  special 
cases  in  the  ward,  &c. 

Warning  is  given  out  only  after  the  day's  work, 
that  it  is  such  and  such  probationer's  day  to  write 
it  out. 

(7)  To  take  careful  notes  of  cases.  A  case- 
paper  should  be  regularly  kept  by  every  proba- 
tioner of  cases  selected  by  the  medical  instructor. 

The  case-paper  to  have  printed  headings,  such 
as  'Temperature,'  'Pulse,'  'Respiration,'  to  be 
taken  morning  and  evening  [in  some  cases  tlie 
physician  will  require  the  '  temperature '  to  be 
taken  as  often  as  every  hour,  or  even  every 
quarter  of  an  hour];  'Sleep,'  'Nourishment,' 
'Urine,'  'Stools,'  to  be  noted  every  twenty-four 
hours — in  each  case  character  as  well  as  quantity; 
'  treatment,'  to  be  noted  daily,  in  English,  and 
not  copied  off  the '  cards ; '  and  other  such  heads ; 
preceded  by  a  real  medical  history  of  the  case — 
of  the  causation  of  the  disease  ;  for  example,  in 


typhoid  fever  and  other  dirt  diseases,  produced 
by  foul  air  and  foul  water.  This  is  followed  by 
remarks  on  the  termination  of  the  case.  These 
case-papers  should  be  rigorously  overhauled  by 
ward-sisters  and  the  class-mistress,  as  well  as 
by  the  medical  instructor,  who  should  also  at  his 
own  hospital-beds  check  the  case-taking. 

(8)  To  take  careful  notes  of  all  lectures,  also 
overlooked  by  class-mistress  and  medical  in- 
structor. 

(9)  To  read  and  be  shown  illustrations  of  the 
cases  nursed  in  the  wards,  [the  keen  professional 
interest  felt  by  a  promising  probationer  in  find- 
ing her  own  cases  in  a  book  must  be  encouraged.] 

(10)  To  jot  down  afterwards,  but  while  still 
fresh  in  the  memory,  any  remarks  suitable  for 
her  own  instruction  made  to  the  students  by  the 
hospital  physicians  and  surgeons  in  going  their 
rounds,  and  to  write  out  her  jottings  in  the 
class-room  under  the  superintendence  of  the 
'  home  '-sister. 

(11)  To  write  out  under  the  superintendence 
of  the  '  home  '-sister  what  has  been  learnt  both 
from  ward-sisters  and  medical  instructor  as  to 
what  is  to  be  done  and  how  to  do  it  in  nursing ; 
as  to  why  it  is  done,  and  why  something  else  is 
not  done  ;  as  to  symptoms  and  the  '  reason  why ' 
of  such  symptoms. 

"Without  {a)  time  for  these  things,  average 
nurse-probationers  degenerate  into  conceited 
ward-drudges.  Without  (6)  a  system  for  these 
things,  they  potter  and  cobble  out  their  year 
about  the  patients,  and  make  not  much  progress 
in  real  nursing,  that  is,  in  obeying  the  phy- 
sicians' and  surgeons'  orders  intelhgently  and 
perfectly. 

III.  Training  to  T?rain. — To  enable  nurses  to 
train  nurses,  a  special  training  is  required ;  and 
for  this  a  longer  period  than  a  year  in  the  hos- 
pital is  necessary.  To  train  to  train  needs  a 
system : — 

(1)  A  systematic  course  of  reading,  laid  down 
by  the  medical-instructor,  who  recommends  the 
books  for  the  training-school  library.  Hotirs  of 
study,  say  two  afternoons  a  week ;  class-mistress 
(' home '-sister)  to  lead  one  at  least  of  these 
afternoons. 

(2)  Regular  oral  examinations  by  medical- 
instructor  ;  each  trainiug-nurse  must  acquire 
powers  of  expression  to  train  others.  He  must 
cultivate  these  in  answering  him.  Some  system 
of  mutual  examination. 

(3)  At  least  four  written  examinations  in  the 
year  on  written  questions,  by  the  medi&il  in- 
structor. Essays  to  be  written  on  given  subjects 
in  nursing. 

(4)  Pre-eminently  careful  notes  of  lectures, 
in  order  to  enable  nurses  in  future  to  drill  others 
in  understanding  the  professorial  lectures,  as 
they  have  themselves  been  drilled. 

(5)  Pre-eminently  careful  notes  of  CJises — 
the  touchstone  for  the  future  trainer.  If  she 
cannot  observe  and  understand  her  own  cases, 
how  can  she  teach  others  to  observe  and  under- 
stand them  ?  If  she  never  learn  the  reason  of 
what  is  done,  how  can  she  train  others  to  learn 
it?    'Reading  up'  her  own  cases. 

(6)  A  current  constant  cotirse  of  caroftil 
learning  from  head-nurses  and  medical  instructor 
and  physicians  or  surgeons  in  wards  whore  she 
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Is  probationer,  to  know  not  only  -what  symptoms 
are  there,  and  what  symptoms  are  to  be  expected 
in  such  and  such  an  event,  but  also  the  meaning 
of  such  symptoms — the  '  reason  why.'  To  know 
not  only  when  a  wound  or  surgical  injury  or 
operation  '  looks  well  and  when  it  '  looks  iU, 
but  why  it  looks  well  or  ill ;  and  to  be  able  to 
tell  others  why.  To  know  not  only  what  is  to 
be  done,  and  how  it  is  to  be  done,  but  why  that 
is  done,  and  not  something  else. 

(7)  At  least  twice  in  the  year's  training,  but 
not  at  the  beginning,  to  have  a  week  or  more  of 
going  the  night-rounds  with  the  night-superin 
tendent  of  nurses,  which  is  equally  good  for 
night-superintendent  and  for  probationer. 

(8)  To  spend  at  least  a  week,  but  not  at  the 
beginning  of  her  year,  in  the  linenry. 

(9)  The  future  superintendent,  who  is  to  have 
a  training  school,  shoiild  have  at  least  a  fort- 
night in  the  year,  about  six  or  nine  months  on  in 
her  training,  in  the  '  Home,'  if  possible,  taking  or 
assisting  at  classes,  and  doing  aU  but  the  'Home ' 
sister's  secretarial  work. 

(10)  Taking  temporary  duty  of  ward-sisters 
on  their  holidays,  and — the  best — of  '  Home ' 
sister  on  her  holiday.  Of  course  no  fresh  proba- 
tioner, however  gifted,  would  be  put  on  such  duty. 

(11)  Being  relieved  of  the  more  menial  ward- 
work,  such  as  cleaning  lavatory  basins,  w.c.  pans, 
&c.,  when  she  can  do  it  so  perfectly  of  herself 
without  being  told,  that  she  can  teach  others  to 
do  it.  This  will  scarcely  be,  for  all  kinds  of  this 
ward-work,  before  she  is  a  six  months'  old  pro- 
bationer. 

(12)  A  second  year's  training  for  the  higher 
posts.  A  future  matron  or  lady-superintendent 
to  have  had  experience  as  ward-sister,  and  to 
have  had  at  least  one  year  as  assistant-super- 
intendent and  as  night  superintendent,  in  some 
hospital  under  a  trained  lady-superintendent. 

(13)  The  matron  must  give  future  matrons  or 
superintendents  insight  into  her  duties.  There 
must  be  an  examination  and  questions  given  on 
superintendents'  work. 

IV.  Current  tests,  current  records  of  progress, 
and  examinations. 

(a)  The  candidate  should  fill  up  a  form  of 
application,  answering  printed  questions.  Eegu- 
lations  of  training  printed  on  the  back. 

(6)  Should  enter  on  a  month's  trial.  She  re- 
ceives the  time-table  and  the  list  of  duties. 

If  the  candidate  is  accepted  after  the  month  as 
probationer — 

(c)  Each  ward  head-nurse  or  sister  keeps  a 
record  of  each  probationer,  under  printed  heads 
corresponding  with  the  list  of  duties.  She  fills 
up  the  columns  with  suitable  marks  once  a  week. 
The  matron,  after  examining  the  ward-sister's 
reports  with  ward-sister  and  '  home  '-sister  pre- 
sent, and  questioning  each  ward-sister  on  each 
probationer,  records  her  own  opinion  on  the 
flister's  reports.  The  medical  instructor  once  a 
month  should  examine  each  probationer  sepa- 
rately, upon  the  duties  which  the  ward  head- 
nurse  (sister)  has  '  recorded '  her  as  defective  in, 
in  the  presence  of  ward-sister,  '  home  '-sister,  and 
matron;  and  also  should  examine  each  ward- 
sister  separately  upon  her  records  of  each  proba- 
tioner in  the  matron's  presence,  but  not  in  the 
probationer's. 
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The  'home '-sister  also  furnishes  a  record  of 
each  probationer's  conduct  at  the  classes  and  in 
the  home. 

_  (d)  A  register  with  two  pages  for  each  proba- 
tioner should  be  kept  monthly  by  the  matron 
assisted  by  the  '  home  '-sister.  It  corresponds 
with  the  ward-sister's  book,  and  has  monthly 
entries  for  the  whole  year  of  training.  The 
accounts  in  these  books  must  tally  at  the  end  of 
the  year,  or  somebody  has  been  wanting  in  moral 
courage. 

(e)  While  the  ward-sisters  keep  a  weekly  and 
the  matron  a  monthly  record  of  the  progress  of 
each  probationer,  she  is  required  to  keep  a  diary 
of  her  ward  work,  to  keep  '  case-papers'  with  the 
daily  changes  in  case  and  treatment,  and  to  keep 
notes  of  lectures;  and  the  careful  examination 
of  these  affords  important  items  in  the  records 
of  results  of  training,  and  of  the  capabilities  of 
each  probationer.  The  medical  instructor  enters 
his  verdict  on  professional  points  in  the  monthly 
register. 

(/)  The  medical  instructor,  and  each  hospital 
professor  who  gives  lectures  to  the  probationers, 
examines  them  orally  in  the  presence  of  matron 
and  home-sister.  He  examines  their  notes  of  the 
lectures  and  awards  marks.  It  is  communicated 
to  each  probationer  how  she  stands  as  to  marks, 
(g)  Written  questions  are  given  by  the  medi- 
cal instructor  at  least  four  times  a  year,  to  be 
answered  in  writing,  at  least  by  the  proba- 
tioners who  are  training  to  train  others.  Marks 
are  awarded,  and  the  number  of  marks  received 
communicated  to  each  probationer.  Possibly 
prizes  may  be  given  for  proficiency. 

These  are  some  of  the  current  tests  of  the 
results  or  non-results  of  training,  of  progress  or 
no  progress.  Without  some  regular  system  of 
this  kind,  there  can  be  no  real  organization  for 
training.  The  heads  of  the  training  school  must 
'  take  stock '  and  know  where  each  probationer 
really  stands,  and  what  the  training  is  really 
doing,  and  must  let  each  probationer  know 
where  she  stands.  The  matron  must  be  one 
whose  desire  is  that  the  probationers  shall 
learn :  a  rarer  thing  than  is  usually  supposed.  But 
besides  this  there  is  a  constant,  motherly,  intan- 
gible supervision  and  observation  to  be  exercised, 
for  there  are  qualities  which  no  written  tests  can 
touch  and  no  examinations  can  reach.  The  pro- 
bationers must  really  be  the  matron's  children ; 
the  'home'  sister  must  really  be  their  elder  sister. 

A  training  school  without  a  mother  is  worse 
than  children  without  parents.    And  in  disci- 
plinary matters  none  but  a  woman  can  under- 
stand a  woman. 
V.  Staff  of  Training  School  :— 

1.  The  superintendent  of  the  training  school 
is  the  matron  of  the  hospital,  and  head  of  all 
the  women  in  the  hospital.  She  is  present  when 
possible  at  the  probationers'  lectures  and  demon- 
strations, and  oral  examinations,  with  the '  home'- 
sister,  who  is  always  present.  The  night-super- 
intendent of  nurses  trains  the  probationers  told 
olF  to  accompany  her  at  night. 

2.  The  trained  '  home  '-sister  (class-mistress  ; 
mistress  of  probationers)  resides  in  the  '  home ' ; 
is  in  charge  of  the  '  home '  and  its  servants  and  of 
the  probationers.  She  gives  two  classes  a  week 
at  least  to  the  senior  nurse-probationors  and  two 
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to  the  juniors,  drilling  them  in  the  mediciil  in- 
structor's lectures,  &c.  &c.  She  superintends  two 
afternoons  at  least  in  the  week  the  study  hours 
of  the  probationers  training  to  train  others, 
that  is,  all  who  are  to  be  in  future  in  charge 
of  nurses,  whether  as  ward-sisters,  matrons  or 
superintendents,  and  gives  direct  instruction  on 
one  at  least  of  these  afternoons.    She  gives 
singing  and  Bible  classes.    She  must  from  time 
to  time  communicate  with  the  ward-sisters  on 
the  defects  in  the  probationers'  work,  and  con- 
cerning probationers  about  whom  she  may  feel 
uneasy.    Cutting  oflF  communication  between 
hospital  and  '  home  '-sister  is  very  objectionable ; 
the  hospital-sister  must  not  want  moral  courage 
to  let  the  probationers  know  any  unfavourable 
report  she  has  made  of  them  in  the  Sisters' 
Eecords.    This  is  unfair  to  the  probationers. 
The  '  home '-sister  must  attend  all  clinical  and 
other  lectures,  demonstrations,  and  examinations. 

3.  Ward-Sisters  (Head-nurses,  Training- 
nurses). — The  ward-sister  must  train  the  proba^ 
tioners  in  all  tlie  duties  of  a  nurse.  See  Ntjesikg 
THE  Sick  ;  and  above, '  II.  Course  for  Probationers.' 

The  ward-sister,  or— instructed  by  her— the 
staff  nurse,  is  to  show  every  new  probationer 
bow  to  do  her  work ;  not  only  what  things  are  to 
be  done,  but  how  she  is  to  guard  against  the  way 
they  are  not  to  be  done,  as  well  as  against  what  is 
not  to  be  done.  She  is  to  instruct  the  nurses  how 
to  instruct  probationers.  As  it  is  impossible  for 
a  '  sister '  with  a  sister's  duty  in  a  '  heavy '  ward 
always  to  have  time  to  show  aU  needful  things 
herself  to  the  probationer ;  the  sister  must  from 
time  to  time  question  her  to  see  if  she  has  been 
shown  her  duties  and  how  she  does  them,  re- 
membering that  it  is  of  use  to  the  probationers 
to  put  these  things  into  words ;  and  for  this  pur- 
pose each  probationer  is  to  be  occasionally  taken 
by  the  sister  on  her  ward  rounds,  and  examined 
as  to  what  she  has  done  in  each  case  under  her 
charge,  whether  she  has  learnt  to  do  it  rightly 
and  knows  '  the  reason  why.' 

The  ward-sister  must  also  train  the  proba- 
tioners in  alacrity  of  intelligent  obedience  to  her 
medical  authorities,  which  must  be  the  proba- 
tioner's lesson  of  what  obedience  ought  to  be. 
She  must  regard  the  probationers  less  as  hos- 
pital servants,  than  as  pupils  to  be  trained  for 
hospital  'sisters'  and  nurses.  The"  training- 
nurse  must  be  a  bridge  for  the  pupil-nurses. 
'  He  who  wiU  be  a  chief,  let  him  be  a  bridge.' 
She  must  not  make  them  too  little  of  pupils,  too 
much  of  assistant-nurses— or,  rather,  they  can- 
not be  too  much  of  assistant^nurses,  but  being 
too  little  of  pupils  makes  them  too  little  of  real 
assistants,  and  (for  all  their  future)  of  real 
nurses.  "The  training-nurse  must  interest  the 
pupil-nurse  in  her  cases.  The  pupil  cannot  have 
a  nurse's  interest  in  them  without  knowing  what 
ihey  are.  Cases  she  is  interested  in  she  nurses 
with  twice  the  efficiency. 

4.  Medical  Instructor. — The  medical  instruc- 
tor, one  of  the  hospital  staflf  who  will  under- 
take the  duties,  gives  a  lecture  once  a  week  on 
medical  and  surgical  topics  specially  connected 
with  nursing  duties ;  demonstrations  with  ana- 
tomical and  other  illustrations,  specially  adapted 
to  nurses ;  lessons  on  the  elementary  know- 
ledge of  physiology,  anatomy,  the  situation  of 


the  principal  arteries,  &c.  ;  lessons  on  ban- 
daging; lessons  in  hygiene,  both  of  wards  and 
patients ;  lessons  on  the  causation  of  disease ; 
on  what  is  to  be  done  in  emergencies ;  on  how  to 
make  beds  for  various  operations  and  diseases, 
&c.,  &c.    He  is  to  lay  down  a  systematic  course 
of  reading  for  the  probationers  who  are  to  train 
others ;  to  examine  them  by  written  questions  at 
least  four  times  in  the  year ;  to  give  them  sub- 
jects for  essays,  and  to  examine  these ;  to  award 
marks.    He  is  to  examine  all  the  probationers 
orally;  to  examine  their  notes  of  lectures,  to 
award  marks;  to  examine  their  case-papers. 
He  is  to  give  clinical  lectures  at  least  once  a 
week,  at  his  own  '  beds '  (it  would  be  desirable 
if  each  probationer  could  end  her  course  of  wards 
in  the  medical  instructor's  wards),  and  to  examine 
'  case-papers '  taken  of  his  own  cases ;  to  teach 
symptoms,  and  what  symptoms  indicate,  and  why 
such  or  such  a  treatment ;  and  what  shows  a  case 
to  be  '  doing  well '  and  what  '  iU ' ;  and  to  teach 
the  probationers  so  that  they  can  teach  other 
probationers  in  their  turn.  He  will  encourage  in 
every  way  the  professional  interest  of  the  nurse 
in  the  cases  she  is  nursing ;  he  wiU  point  out 
these  cases  in  medical  and  surgical  books.  Once 
a  month  he  wiU  examine  each  probationer  sepa- 
rately upon  the  duties  she  is  defective  in ;  and 
each  ward-sister  separately  upon  her  recorded 
experience  of  each  probationer.    He  will  fill  up 
the  monthly  register  at  the  end  of  each  proba- 
tioner's year  of  training,  with  his  verdict  on  her 
capacities,  and  on  such  professional  results  of 
her  training.    He  will  make  up  the  purely  pro- 
fessional columns— such  as '  observation,'  'opera- 
tions'— every  month,  seeing  the  matron  and  ward- 
sisters  for  the  purpose.    The  medical  instructor 
should  be  one  of  mature  age  and  experience; 
should  be  really  a  father  to  the  pupil-nurses,  and 
one  whom  the  matron  can  freely  consult  with. 
If  the  hospital  have  a  permanent  resident  medical 
officer  fit  for  the  purpose,  he  should  be  the  in- 
structor. 

6.  The  medical  instructor  also  gives  elemen- 
tary instruction  in  chemistry,  physiology,  ana- 
tomy, surgery,  medicine,  as  far  as  they  bear 
upon  nurses'  duties, 

6.  Lady  Visitor.— The  lady  visitor  should  not 
be  resident  in  the  hospital,  but  should  herself 
have  been  a  trained  nurse,  so  as  to  know  what 
training  is.  She  will  be  an  essential  assistance 
to  the  matron,  in  infusing  spirit  from  without 
into  her  training  school,  and  in  saving  the 
matron  from  the  appearance  even  of  arbitrary 
power. 

Training,  general  consideration  of.  — 
A  year's  training  is  simply  teaching  the  nurse 
her  A  B  C — teaching  her  how  to  go  on  learning 
for  herself,  learning  to  understand  her  doctor's 
orders  and  to  read  her  own  experience,  for  mere 
experience  may  only  teach  the  '  post  hoc,  ergo 
propter  hoc.'  A  nurse  without  training  is  like  a 
man  who  has  never  learnt  his  alphabet,  who  haa 
learnt  experience  only  from  his  own  blunders. 
Blunders  in  executing  physician's  or  surgeon's 
orders  upon  the  living  body  are  hazardous  things, 
and  may  kill  the  patient.  Training  is  to  en- 
able the  nurse  to  see  what  she  sees — facts,  and 
to  do  what  she  is  told  ;  to  obey  orders,  not  only 
by  rule  of  thumb,  but  by  giving  her  a  rule  of 
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thought  or  observation.    Otherwise  she  finds 
out  her  own  mistakes  by  experience  acquired 
out  of  death,  rather  than  life,  or  does  not  find 
them  out  at  all. 

Medicine,  surgery,  pathology,  and,  above  all, 
hygiene,  have  made  immense  strides,  partly  in 
consequence  of  improved  tools,  improved  instru- 
ments of  observation.    Nursing,  their  agent,  has 
to  be  trained  up  to  them.     A  good  nurse  of 
twenty  years  ago  had  not  to  do  the  twentieth  part 
of  what  she  is  required  by  her  physician  or  sur- 
geon to  do  now.    And  every  five  or  ten  years  a 
nurse  really  requires  a  second  training  now-a- 
days.    Nursing  Heeds  its  instruments  nearly  as 
much  as  surgery,  and  yet  more  than  medicine. 
The  physician  prescribes  for  supplying  the  vital 
force— but  the  nurse  supplies  it.    Training  is  to 
teach  the  nurse  how  God  makes  health  and  how 
He  makes  disease.  Training  is  to  teach  a  nurse  to 
know  her  business,  that  is,  to  observe  exactly,  to 
understand,  to  know  exactly,  to  do,  to  teU  exactly, 
in  such  stupendous  issues  as  life  and  death[ 
health  and  disease.    Training  is  to  enable  the 
nurse  to  act  for  the  best  in  carrying  out  her 
orders,  not  as  a  machine  but  as  a  nurse  ;  not  like 
Cornelius  Agrippa's  broomstick  which  went  on 
carrying  water,  but  like  an  intelligent  and  re- 
sponsible being.    Training  has  to  make  her,  not 
serrile,  but  loyal  to  medical  orders  and  authori- 
ties.   True  loyalty  to  orders  cannot  be  without 
the  independent  sense  or  energy  of  responsibility, 
which  alone  secures  real  trustworthiness.  Train- 
ing makes  the  difference  in  a  nurse  that  is  made 
in  a  student  by  making  him  prepare  specimens 
for  himself  instead  of  merely  looking  at  prepared 
specimens.    Training  is  to  teach  the  nurse  how 
to  handle  the  agencies  within  our  control  which 
restore  health  and  life,  in  strict  obedience  to  the 
physician's  or  surgeon's  power  and  knowledge — 
how  to  keep  the  health-mechanism  prescribed  to 
her  in  gear.    Training  must  show  her  how  the 
effects  on  life  of  nursing  may  be  calculated  with 
mce  precision— such  care  or  carelessness,  such  a 
sick-rate,  such  a  duration  of  case,  such  a  death- 
Flobench  Nightingalb. 

NITBSIN-G  THE  SICK.— Nursing  proper, 
that  18,  nursing  the  sick  and  injured,  will  be  here 
treated  of,  and  not  Preventive  or  Sanitary  Nurs- 
ing, or  nursing  healthy  children. 

Nursing  is  performed  usually  by  women,  under 
scipntihc  heads— physicians  and  surgeons.  Nurs- 
ing IS  putting  us  in  the  best  possible  conditions 
tor  Nature  to  restore  or  to  preserve  health— to 
prevent  or  tocure  disease  or  injury.  The  physician 
or  surgeon  prescribes  these  conditions— the  nurse 
carnes  them  out.  Health  is  not  only  to  be  well, 
but  to  be  able  to  use  well  every  power  we  have 
to  use.  Sickness  or  disease  is  Nature's  way  of 
getting  nd  of  the  effects  of  conditions  which 
have  interfered  with  health.  It  is  Nature's  at- 
tempt to  cure— we  have  to  help  her.  Partly,  per- 
haps mainly,  upon  nursing  must  depend  whether 
feature  succeeds  or  fails  in  her  attempt  to  cure 
by  sickness.  Nursing  is  therefore  to  help  the 
patient  to  live.  Training  is  to  teach  the  nurse 
to  help  the  patient  to  live.  Nursing  is  an  art, 
and  an  art  requiring  an  organized  practical  and 
scientific  training.  For  nursing  is  the  skilled 
servant  of  medicine,  surgery,  and  hygiene. 
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Nursing  may  be  divided  under  four  heads  •— 
(a)  Hospital  nursing,    {b)  Private  nursing  :  that 
IS,  nursing  one  sick  or  injured  person  at  a  time 
at  home;  giving  the  whole  time  to  that  one 
patient,  generally  of  the  richer  classes,    (c)  Dis- 
triot  nursing  :  that  is,  nursing  the  sick  or  injured 
poor  at  home,  taking  as  many  cases  as  can  be 
well  attended  to  by  one  nurse.   District  nursing, 
or  nursing  the  sick  poor  at  home,  is  a  branch  of 
°^sing  of  the  highest  importance,  and  requires 
the  highest  qualifications,  because  the  district 
nurse  has  not,  like  the  hospital  nurse,  a  medical 
and  surgical  staff  always  at  her  caU,  and  never 
hospital  appliances  to  her  hand,    {d)  Midwifery 
nursing  wiU  not  be  treated  of  here.    It  differs 
from  other  nursing  in  this— that  the  lying-in 
woman,  the  patient,  is  not,  or  ought  not  to  be, 
sick,  and  that  the  nursing  consists  in  a  surgical 
operation  and  in  hygienic  precautions.  [Mid- 
wifery and  general  oases  should  never  be  attended 
by  the  same  nurse.  No  ordinary  precautions  will 
secure  the  lying-in  case  from  danger  arising  out 
of  this  practice.] 

(a)  Hospital  Nursing. — Nursing  proper  means, 
besides  giving  the  medicines,  and  stimulants 
prescribed,  or  applying  the  surgical  dressings 
and  other  remedies  ordered  : — 1.  The  providing, 
and  the  proper  use  of,  fresh  air,  especially  at 
night,  that  is  ventilation,  and  of  warmth  or  cool- 
ness. 2.  The  securing  the  health  of  the  sick- 
room or  ward,  which  includes  light,  cleanliness 
of  floors  and  walls,  of  bed,  bedding,  and  utensils. 
3.  Personal  cleanliness  of  patient  and  of  nurse, 
quiet,  variety,  and  cheerfulness.  4.  The  adminis- 
tering and  sometimes  preparation  of  diet  (food 
and  drink).  5.  The  application  of  remedies.  In 
other  words,  all  that  is  wanted  to  enable  Nature 
to  set  up  her  restorative  processes,  to  expel  the 
intruder  disturbing  her  rules  of  health  and  life. 
For  it  is  Nature  that  cures  :  not  the  physician 
or  nurse.  We  shall  now  discuss  these  duties  in 
succession. 

1.  Ventilation.  Warmth  and  Coolness. — 

a.  Ventilation  is  the  removal  of  the  air  poisoned 
by  the  breath  and  other  human  emanations,  and 
supplying  its  place  with/resA  air. 

The  very  first  canon  of  nursing  is  to  keep  the 
air  inside  as  fresh  as  the  air  outside,  by  night  as 
weU.  as  liy  day,  without  chilling  the  patient. 
The  best  rule  of  ventilation  is  still:  Poke  the 
fire,  open  the  window,  but  at  the  top,  for  fresh 
air  coming  in  at  the  ceiling  permeates  the  whole 
room,  without  causing  draught,  and  foul  air 
escapes.  Air  coming  in  at  the  floor  or  at  the 
level  of  the  patient  remains  there  and  chills  him, 
and  foul  air  does  not  escape.  Always  air  from 
the  outside  air.  Windows  are  made  to  open, 
doors  are  made  to  shut.  If  the  nurse  ventilate 
the  patient's  room  or  ward  through  the  door— 
that  is,  making  the  room  draw  the  foul  air  from 
the  rest  of  the  house  or  building— she  ventilates 
him  with  foul  not  fresh  air.  But  ventilation  is  im- 
possible without  sufficient  floor  and  cubic  space, 
and  unless  the  windows  open  near  the  ceiling. 
Where  other  patients  want  air,  fever  patients, 
for  example,  want  wind ;  where  other  sick  want 
a  well-aired  room,  without  draughts,  pygemie 
patients,  for  example,  want  the  freest  possible 
supply  of  air  about  their  beds. 

b.  Warmth  or  coolness. — This  the  physician 
3x2 
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has  to  prescribe — the  nurse  has  to  see  to  it.  In 
fever,  for  instance,  the  physician  -will  require 
her  to  examine  the  patient's  feet  and  legs,  at 
least  every  hour,  to  ascertain  whether  they  are 
chilled,  and  to  keep  the  extremities  -warm,  even 
though  his  temperature  be  high,  whether  in 
isummer  or  winter. 

In  bronchitis,  in  ovariotomy,  &c.,  an  even, 
high,  moist  temperature  may  be  necessary,  and  a 
steaming  kettle  may  be  required  on  the  fire  night 
and  day. 

But  ordinarily  it  is  not  advisable  to  keep  the 
sick-room  always  at  the  same  temperature.  A 
cooler  air  at  night  is  necessary.  But  whether 
cool  or  warm,  the  air  must  be  fresh.  _  Sick  chil- 
dren become  fretful  in  foul  air  at  night.  And 
young  as  well  as  old  night-nurses  require  train- 
ing to  see  that  the  physician's  orders  are  obeyed 
as  to  keeping  the  air  of  the  ward  fresh  by  night, 
and  not  above  or  below  a  certain  temperature. 

The  head  of  the  sick  should  never  be  higher 
than  the  throat  of  the  chimney,  which  ensures 
the  best  air.  And  the  chimney  should  never  be 
closed  with  a  chimney-board. 

2.  Healtli  of  Sick-Boom,  or  Ward. — 
This  might  be  called  '  nursing  the  room.'  The 
placing  the  sick-bed  in  the  best  position  to  seciire 
air  without  draught,  light  without  glare,  quiet 
and  cleanliness — and  this  often  necessitates  re- 
arrangement of  the  fumittire  of  the  whole  room- 
is  one  of  the  essential  arts  of  nursing.  In  district 
nursing  of  the  poor,  it  must  be  one  of  the  nurse's 
first  duties  to  put  the  room  in  a  state  so  that 
the  patient  can  recover.  So,  too,  must  the 
hospital  and  the  hospital-ward  be  built  so  that 
the  patient  shall  not  '  die  of  hospital.'  To  get 
rid  of  the  conditions  which  have  interfered  with 
health  is  of  course  the  first  nursing  step  in  help 
ing  Nature  to  get  rid  of  the  effects  of  those  eon 
ditions. 

a.  Light.— Seconi  only  to  air  is  light  as  an 
essential  for  growth,  health,  and  recovery  from 
sickness— not  only  daylight  but  sunlight— and 
indeed  fresh  air  must  be  sun-warmed,  sun-pene- 
trated air.  This  should  be  meant  to  include 
colour,  pleasant  and  pretty  sights  for  the  patient's 
eyes  to  rest  on — variety  of  objects,  flowers,  pic- 
tures. People  say  the  effect  is  on  the  mind.  _  So 
it  is  ;  but  the  enlightened  physician  tells  us  it  is 
on  the  body  too.  The  sun  is  a  sculptor  as  well 
as  a  painter.    The  Greeks  were  right  as  to  their 
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h.  Cleanliness.— CleanlmesB  and  fresh  air  do 
not'  so  much  give  life  as  they  are  life  itself  to 
the  patient.  Cleanliness— clean  air,  clean  water, 
clean  surroundings,  and  a  fresh  atmosphere  every- 
where are  the  true  safeguards  against  '  infection 
—not  segregation  —  or  rather  segregation  by 
ample  floor  and  cubic  space,  ample  ramparts  of 
fresh  atmosphere  :  not  segregation  by  walls  and 
divisions.  You  cannot  lock-in  or  lock-out  the 
infectious  poison  ;  you  cannot  wall-out  infection. 
You  can  air  it  out,  difiuse  it,  and  clean  it 
away. 

'  Infectious  Hospitals'  and  '  Wards,'  whether 
necessary  or  not,  are  not  a  part  of  hygiene;  and 
the  doctrine  of  '  disease  germs,'  in  the  sense  in 
which  it  may  lead  to  considering  '  infection '  in- 
evitable, must  not  be  tJiught  as  a  principle  of 
sanitary  nursing.    That  there  is  no  such  thing  as 
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'inevitable'  infection,  is  the  first  axiom  of 
nursing. 

Cleanliness  of  floors,  ceilings,  walls,  bed,  bed- 
ding, and  utensils, and  of  sinks;  also  of  lockers, 
if  any,  but  there  should  be  none. 

Floors  and  waH.?.— Medical  men  forbid  scrul>- 
bing  in  the  sick-room.  No  sick-room  floor  ought 
ever  to  be  washed,  except  by  the  doctor's  orders 
and  at  the  hour  he  orders. 

The  only  clean  floor  is  a  floor  planed,  satu- 
rated with  '  drying'  linseed  oil,  well  rubbed-in, 
stained  (for  appearance'  sake),  not  too  dark,  so  as 
not  to  hide  the  dirt,  and  beeswaxed  with  tur- 
pentine and  polished.  The  floor  to  be  wiped 
with  a  damp  cloth  and  dried  with  a  floor-brush, 
or  cleaned  bv  a  brush  with  a  cloth  tied  over  it. 
Anything  offensive  spilt  to  be  washed  off  at  once 
with  soap  and  water.  Hospital-ward  floors 
should  be  scraped  and  polished  every  fortnight 
by  a  frotteur  and  dry-rubbed  by  a  man  every 
day.  The  patients  should  be  provided  with 
slippers.  No  carpet,  of  course,  in  a  sick-room, 
except  a  piece  of  washing  drugget  by  the  bed- 
side.    A  dirty   carpet  literally  infects  the 

room.  . 

The  only  clean  wall  is  one  that  is  oil-painted. 
From  this  you  can  wash  the  animal  matters. 
These  are  what  make  a  room  musty.  The  worst 
wall  is  the  papered  wall.  The  nest  worst  is  the 
plastered  wall.  But  the  plaster  can  be  made 
safe  by  frequent  lime-washing  and  occasional 
scraping.  The  paper  requires  frequent  renewing. 
A  glazed  paper  gets  rid  of  a  good  deal  o{  the 
danger.  But  the  ordinary  bed-room  paper  is  all 
that  it  ought  not  to  be.  ... 

Furniture — as  little  as  possible  in  the  sick 
room — should  all  be  of  polished  wood,  metal,  or 
marble,  kept  clean  by  being  wiped  with  a  cloth 
wrung  out  of  hot  water. 

Air  can  be  soiled  just  like  water.  Air  is  always 
soiled  where  walls  and  carpets  are  saturated  with 
animal  exhalations.  Dust  consists  greatly  of 
organic  matter.  There  should  be  no  ledges  oiit 
of  reach  capable  of  holding  dust.  An  Arnott's 
ventilator  in  the  chimney  will  keep  an  ordinary 
paper  longer  clean,  showing  the  connection  of 
ventilation  and  cleanliness.  Inattention  to  these 
essential  matters  all  but  foils  the  best  nurse's 
best  efforts. 

How  to  clean.— DuBt  is  the  harbourer  and 
harbinger  of  disease.  Dust  in  hospitals  may 
contain  epithelial  scales  from  the  mouth,  skin- 
epiderm,  pus-cells.  As  there  appears  no  limit 
to  the  reproduction  of  epiderm  or  epithelium,  so 
there  is  no  limit  but  excessive  cleanliness  to  its 
deposit  in  dust  in  a  hospital  ward,  '  which,'  as  a 
great  surgeon  has  s.aid,  '  never  rests  from  fouling 
itself.' 

The  only  way  to  rwiouedust  is  to  wipe  every- 
thing with  a  damp  cloth.  And  all  furniture 
ought  to  be  so  made  that  it  may  be  wiped 
with  a  damp  cloth  without  injury  to  itself,  and 
so  polished  or  glazed  that  it  may  be  damped 
without  injury  to  us.  Flapping,  by  way  of  dust- 
ing, is  not  cleaning.  To  '  dust,'  as  now  practised, 
merely  means  to  distribute  dust  more  equally 
over  a  room.  To  'tidy'  a  room,  or  'put  the 
room  to  rights,'  means  to  remove  a  thing  from 
one  place  which  it  has  kept  clean  for  itself  on  to 
another  and  a  dirtier  one. 
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No  one  atom  of  dust  ever  actually  leaves  the 
room  under  the  present  system  of  '  dusting.'  The 
greater  part  of  nursing  consists  in  keeping  clean. 
No  ventilation  can  freshen  a  sick  room  where 
the  most  scrupulous  cleanliness  is  not  kept. 

Bed  and  bedding  ;  linen-,  ^-c. —  Feverishness 
IS  generally  supposed  to  be  a  symptom  of  fever ; 
in  nine  cases  out  of  ten  it  is  a  symptom  of  bed- 
ding. The  patient  has  had  re-introduced  into 
his  system  the  diseased  emanations  from  himself, 
to  eliminate  which  from  his  system  Nature  had 
appointed  the  disease.  These,  day  after  day  and 
week  after  week,  soak  into  his  unaired  bedding 
from  below  as  well  as  from  within,  if  the  chamber- 
utensils  are  left,  as  is  too  often  the  case,  unemp- 
tied  and  without  a  lid  under  the  bed.  Erysipelas 
and  pysemia  are  produced  by  an  uncleansed  state 
of  bed  and  bedding.  Black  flock  is  sometimes 
used  for  fracture  piUows.  This  gets  full  of  dust, 
and  may  be  the  cause  of  erysipelas. 

The  most  dangerous  effluvia  we  know  are  from 
the  excreta  of  the  sick;  these  are  placed,  at 
least  for  a  time,  where  they  must  throw  their 
effluvia  into  the  underside  of  the  bed,  and  the 
space  under  the  bed  is  never  aired ;  it  cannot  be 
with  our  arrangements — a  valance  or  counter- 
pane down  to  the  floor,  or  perhaps  the  quilt 
so  carefully  pinned  over  that  no  air  can  pass 
under  the  mattress. 

An  adult  in  health  exhales  by  the  lungs  and 
skin  in  the  twenty- four  hours  three  pints  at  least 
of  moisture,  loaded  with  matter  ready  to  pu- 
trefy ;  in  sickness  the  quantity  i^  often  greatly 
increased,  the  quality  is  always  more  noxious. 
This  goes  chiefly  into  the  bedding  because  it 
cannot  go  anywhere  else :  and  it  stays  there, 
because,  except  perhaps  by  a  weekly  or  bi-weekly 
change  of  sheets,  scarcely  any  other  airing  is 
attempted.  A  nurse  will  be  careful  to  fldget- 
tiness  about  airing  the  clean  sheets  from  clean 
damp,  the  clean  night-gown  from  clean  damp,  the 
new  mattress  from  clean  damp  ;  but  airing  the 
dirty  sheets  from  dirty  damp,  the  dirty  night- 
gown (which  she  is  going  to  put  on  the  patient 
after  washing  him)  from  dirty  damp,  never  so 
much  as  occtirs  to  her.  And  a  mattress  is  sup- 
posed to  be  aired  by  somebody  else  sleeping  on 
it  and  saturating  it  with  his  own  damp  before 
the  patient  comes  to  exhale  into  it  the  patient's 
damp. 

The  bed  is  always  saturated  with  the  patient, 
and  the  unfortunate  patient  who  lies  in  it  is 
always  being  saturated  with  the  bed. 

The  ordinary  sick-bed  of  a  private  patient  is 
generally  exactly  what  it  ought  to  be  to  bring 
this  poisoning  process  to  perfection :  a  wooden 
four-poster  with  curtains,  two  or  even  three 
mattresses,  or  even  a  feather-bed,  piled  up — 
perhaps  to  a  height  above  the  throat  of  the 
chimney  or  above  the  lower  chink  of  the  sash- 
window,  which  is  all  that  is  ever  opened ;  the 
window  not  opening  or  opened  at  the  top;  a 
valance  fastened  to  the  frame.  Nothing  ever 
thoroughly  dries  or  airs  such  u  bed  and  bedding. 

The  best  bed  and  bedding  are:  An  iron  bed- 
stead with  Eheocline  springs,  or  the  woven-wire 
mattress,  no  valance  and  no  curtains,  of  course ; 
one  thin  hair  mattress,  light  Witney  blankets, 
no  heavy  cotton  counterpane,  which  retains  per- 
spiration ;  no  blanket  under  the  patient,  which 


acts  like  a  poultice  and  promotes  bed-sores  

bed-sores  which  are,  aU  but  always,  a  symptom 
not  of  the  disease  but  of  the  nursing. 

The  patient  should,  if  possible,  be  able  to  see 
out  of  window  from  the  bed. 

_  Two  beds,  one  for  the  day  and  one  for  the 
night,  are  necessary  for  the  best  nursing  of  the 
patient.  A  true  nurse  always  knows  how  to 
make  a  bed,  and  always  makes  it  herself.  And 
bed-making  has  much  to  do  with  bed-sores.  She 
hangs  up  the  whole  of  the  bedding  to  air  for  a 
few  hours  whenever  possible.  She  makes  the 
changes  of  linen  and  bed-linen — sheets  and  draw- 
sheets — as  often  as  is  necessary,  which  is  a  great 
deal  oftener  than  is  usually  done.  In  hospitals, 
she  sees  to  no  patient  using  his  neighbour's 
towel;  and  to  different  towels  being  used  for 
different  purposes.  She  sees  to  all  dirty  linen, 
and  especially  bandages,  being  instantly  removed, 
and,  after  a  previous  careful  disinfection  by 
steeping  in  boiling-water  with  a  proportion  of 
carbolic  acid,  1  to  100,  being  washedat  a  laundry 
separate  from  any  other  building — if  she  has  such 
a  laundry.  No  disinfection  will  enable  dirty 
linen  to  be  kept  with  safety  a  single  day  in  the 
same  building  with  the  sick.  It  is  cruel  to 
allow  dirty  linen  from  '  infectious '  patients  to  be 
taken  home  by  the  relatives  to  be  washed  in  the 
crowded  rooms  of  the  poor.  Dirty  linen  should 
be  removed  immediately  from  the  sick-room  and 
sent  to  the  laundry,  at  least  every  day.  If  we 
are  careful  to  take  away  and  empty  bed-pans 
directly,  surely  this  is  still  more  important  with 
soiled  sheets.  It  must  not  be  supposed  that 
even  a  good  sprinkling  of  carbolic  powder  (which 
besides  injures  the  sheets)  over  the  dirty  linen 
lying  in  a  basket,  will  at  all  obviate  the  neces- 
sity of  instant  removal.  Foul-linen  shoots,  with 
a  receptacle  at  the  bottom  to  receive  the  linen  in 
preparation  for  instant  removal,  are  a  necessity 
of  every  hospital. 

Bandages  with  pus  on  them  are  always  to 
be  burnt  at  once — to  be  carried  straight  to  the 
ward  fire,  or  to  a  furnace.  The  best  economy  is 
to  burn  them ;  but  one  must  make  up  the  fire 
so  that  the  burning  shall  not  smell.  Bandages 
used  for  fractures,  &c.,  are  the  only  bandages 
that  may  be  washed.  Soak  these  with  chlorinated 
soda,  a  diluted  pint ;  then  boil  them  aU  night 
with  soft-soap,  soda,  and  chlorinated  soda — a 
quart  bottle  for  the  two.  The  bandages  are  then 
to  be  rinsed  in  a  tub.  The  boiler  must,  of  course, 
only  be  emptied  in  a  closet-sink.  But  this 
washing  of  bandages  ought  never  to  be  done 
inside  a  dwelling-house  or  hospital. 

All  disinfectants  are  more  or  less  a  '  mystic 
rite,'  as  a  great  surgeon  said.  Absolute  cleanli- 
ness is  the  true  disinfectant;  but  chlorinated 
soda,  if  disinfectants  are  to  be  used,  is  about  the 
best.  Always  have  chlorinated  soda  for  nurses 
to  wash  their  hands,  especially  after  dressing  or 
handling  a  suspicious  case.  '  It  may  destroy 
germs  at  the  expense  of  the  cuticle;'  but,  'if 
it  takes  off  the  cuticle,  it  must  be  bad  for  the 
germs,'  said  the  same  surgeon.  Fire  is  the 
right  way,  if  a  thing  is  so  bud  that  it  wants  a 
disinfectant.  Hair  (and  all  hospital  beds  should 
be  of  hair)  should  be  heated  to  about  360°, 
teased,  and  exposed  to  air.  Boil,  wash,  scour 
with  much  soap  and  water  and,  say,  chloride  of 
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lime ;  then  dry  and  expose  to  air  all  bed-ticks, 
blankets,  coverlids,  &c. 

IJtensUs. — All  chamber-utensils  and  bed-pans 
should  be  of  white  glazed  earthenware,  with 
well-fitting  lids.  None  should  ever  be  left  under 
the  bed,  but  be  brought  to  the  room,  and,  when 
used,  carried  immediately  to  the  closet-sink, 
emptied,  and  rinsed  there.  No  zinc  pail,  or  pail 
without  a  lid,  should  be  carried  through  a  ward 
or  sick-room.  The  pail  should  be  of  glazed 
earthenware  with  a  lid.  But  better  no  pail  at  all 
in  a  sick-room.  Without  care  for  these  things, 
the  doctor  will  tell  us,  '  it  is  impossible  to  nurse.' 
Excreta  have  often  to  be  put  by  for  medical  in- 
spection ;  the  nurse  must  see  to  this  being  done 
properly  and  inoffensively,  in  a  closed  vessel — 
never  in  the  patient's  room  or  ward.  As  for  urine, 
if  it  has  to  be  measured  and  tested,  there  are 
glass-measures,  with  covers,  fit  for  the  purpose. 
Bed-pans  should  have  carbolic-powder  in  them 
lavishly.  All  bed-pans  should  have  Uds.  Glass 
urinals,  with  wide  necks,  washed  with  warm 
water  and  soda,  are  the  only  really  clean  ones  ; 
zinc  and  white  earthenware,  with  long  necks,  are 
never  clean.  After  being  used,  they  should  be 
put  by  the  bedside,  not  under,  and  taken  away  and 
emptied  at  once.  Small  white  chamber-utensils 
are  useful,  and  district  nurses  may  find  old  jam- 
pots the  cleanest  thing  for  tirinals.  Chamber- 
utensils  in  a  hospital  should  be  ranged  on  their 
sides  in  a  sort  of  hutch  open  to  the  outward  air 
through  perforated  zinc,  in  the  lavatory  or  other 
compartment.  If  in  a  large  hospital-ward  cham- 
ber-utensils must  unhappily  be  allowed  imder  the 
beds  at  night,  they  should  all,  of  course,  have  lids. 
Two  glazed  earthenware  (not  zinc)  pails,  with 
lids,  may  then  be  carried  round  tlie  last  thing  at 
night  and  the  first  thing  in  the  morning:  one 
pail  to  empty  into,  with  some  carbolic-powder  in 
it ;  one  pail  to  rinse  with,  with  soda  or  chlori- 
nated soda  in  it.  The  chamber-utensils  should 
be  then  carried  ofif  to  the  hutch  in  the  lavatory. 
But  this  is  only  a  pis  aller ;  a  slop-pail  should 
really  never  be  brought  into  a  sick-room  or  ward 
at  all.  It  should  be  a  rule,  invariable — rather 
more  important  in  the  private  house  than  else- 
where— that  the  utensil  should  be  carried  directly 
to  the  water-closet,  emptied  there,  rinsed  there, 
and  not  brought  back  till  it  is  wanted. 

There  should  always  be  water  and  a  tap  in 
every  water-closet  for  rinsing. 

Towels  in  a  hospital  should  be  kept  separate 
for  three  separate  uses,  changed  for  clean  ones 
as  often  as  possible,  and  marked  '  Hands,'  '  Bed- 
pans,' and  '  Basins.' 

A  bottle  of  chlorinated  soda  and  a  bottle  of 
glycerine  should  always  be  by,  to  wash  the  hands. 

A  young  nurse,  dressing  an  ulcerated  leg,  has 
been  known  to  wipe  it  with  the  sheet,  and 
alleged  that  she  ha!d  seen  it  done  elsewhere ! 
There  should  always  be  a  special  towel  for  such 
cases.  Charcoal  may  be  employed  in  offensive 
cases ;  it  may  be  placed  under  the  bed  in  pans, 
or  under  the  limb  (if  slung)  in  the  bed.  Car- 
bolic powder  may  bo  placed  in  the  chamber- 
ntensil  (clean),  if  under  the  bed,  or  little  bags 
of  carbolic  powder  in  the  bed.  Condy's  fluid 
is  sometimes  placed  in  saucers,  but  this  is  not 
of  much  use.  Carbolized  tow  may  be  used  for 
cancer  oases  to  lie  upon,  and  changed  frequently. 
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Wool,  with  salicylic  acid,  is  sometimes  used 
to  cover  the  dressing  of  an  offensive  wound, 
or  salicylic  lotion  for  a  warm  water  dressing. 
Slop  sinks  may  be  sluiced  down  with  carbolic 
acid.  Water-closet  pans  should  be  scrubbed 
with  strong  nitric  acid,  if  they  have  been  allowed 
to  get  at  all  offensive.  Urinals,  if  allowed  to  be- 
come furred,  must  be  sluiced  out  with  boiling 
water,  and  then,  if  necessary,  scraped  with  a  knife 
all  round  and  inside  tie  grating.  Also  water- 
closet  slop  sinks.  These  all  should  be  scrubbed 
with  sand  and  chlorinated  soda  at  least  twice  a 
week.  In  hospitals  the  head-nurse  ought  to  mop- 
out  and  rinse-dowu  the  urinals  every  morning 
herself  with  a  little  bed-pan  mop,  and  let  boiling 
water  run  through ;  the  same  with  the  water- 
closet  pans.  The  lavatory  basins,  when  used, 
should  be  mopped-out  every  morning,  and 
scrubbed  at  least  twice  a  week  with  sand.  There 
should  be  two  mops — one  new  one  for  lavatory 
basins,  appropriated  when  a  little  old  to  the  bed- 
pans, and  the  old  one  replaced  with  new  ;  the  new 
small  mop  to  hang  over  the  lavatory  basins,  the 
old  one  to  hang  over  the  slop-sink  for  bed-pans  ; 
an  old  bottle-brush  for  the  handles  of  bed-pans, 
a  new  bottle-brush,  kept  in  the  ward-kitchen,  for 
bottles.  Ordinary  basins  should  be  washed  with 
tow. 

3.  Precautions  against  finger-poisoning, 

&c. — One  of  the  most  important  points  nurses 
have  to  be  taught  on  beginning  surgical  ward- 
work  (and,  indeed,  surgeons  also,)  is  how  not  to 
poison  their  fingers.  No  good  nurse  will  poison 
her  own  fingers  any  more  than  her  patient's. 

The  following  rules  should  be  strictly  ob- 
served : — 

Pare  the  finger-nails  close ;  keep  them,  as  weU 
as  fingers  and  hands,  scrupulously  cleaned ;  any- 
thing which  has  soiled  the  fingers  is  a  possible 
source  of  contagion  to  others  and  to  yourself : 
an  agnail,  or  crack,  or  scratch,  or  pin-puncture, 
is  as  likely  to  produce  a  poison-nest  to  others  or 
to  yourself,  even  more  than  an  open  wound  or 
sore.  Such  poison-nests  must  be  made  harmless 
by  first  washing  with  pure  water,  next  by  apply- 
ing styptic  coUoid,  thirdly  by  putting  on  an  india- 
rubber  finger-stall.  Immediately  before  begin- 
ning any  dressing,  and  in  every  casea/?er  touch- 
ing the  patient,  whether  in  dressing  wounds, 
rubbing  in  applications,  administering  enemata, 
internal  syringing,  washing  out  eyes,  ears,  nose, 
mouth — dip  the  hands  into  watery  solution  of 
carbolic  acid,  1  to  80,  and  then  wash  hands 
and  nails  carefully  with  carbolic  soap.  '  Dress- 
ing forceps,'  or  syringe,  or  whatever  is  used, 
to  be  dipped  in  solution  of  carbolic  (1  to  80) 
before  use  as  well  as  a^fier.  The  teeth  and  joints 
of  the  'dressing  forceps'  to  be  brushed  clean. 
Remove  soiled  dressings  with  '  dressing  forceps,' 
and  not  with  the  fingers ;  on  no  account  scratch 
up  adhesive  plaster  or  other  adhering  dress- 
ing with  the  nails.  Nurses  of  the  old  school 
will  boast  that  they  are  not  afraid.  The  fear 
of  dirt  is  the  beginning  of  good  nursing.  With 
all  internal  cases,  keep  the  nails  short,  fill  the 
same  with  carbolic  soap,  and  carefully  anoint 
the  fingers  you  are  about  to  use,  especially  the 
first  and  second  fingers  in  attending  on  vaginal 
cases,  with  carbolic  oil  (1  in  20).  Oil  the  tube 
or  nozzle,  &c.,  to  be  used  for  any  internal  appli- 
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cation,  with  carbolic  oil  (1  in  20).  Otherwise 
the  appliance  used  might  convey  contagious 
matter  from  one  patient  to  another.  Always 
use  two  basins  in  washing  wounds,  so  as  not  to 
dip  the  fingers  in  dirty  water.  Catheters  must 
be  cleansed  and  disinfected,  first  with  a  stream 
of  warm  water,  and  then  with  a  stream  of 
watery  solution  of  carbolic  acid  (1  to  40). 
Catheters  of  other  material  than  silver  should 
not  be  soaked  in  carbolic  acid  solutions,  as  the 
acid  injures  varnish  and  gum.  Never  'blow  down ' 
towards  the  eye  first  instead  of  last,  for  so  some 
lodgment  will  always  be  effected  at  the  bottom. 
Never  fail  to  take  your  own  carbolic  soap,  with 
which  you  will  be  provided,  in  your  own  soap-tin, 
into  the  ward  each  morning  and  evening  in  your 
pocket.  But  take  it  out  before  beginning  'dress- 
ings,' as  otherwise  you  put  a  dirty  hand  into  your 
pocket.  Always  dry  your  cleaned  fingers  and 
hands  on  towels  not  used  for  any  other  purpose. 
After  offensive  cases,  blow  the  nose  and  expec- 
torate, and  rinse  mouth  and  throat  with  Condy 
and  water,  or  with  permanganate  of  potash,  a 
few  grains  in  water.  Cuffs  and  sleeves  and  stuff 
dresses  are  possible  carriers  of  contagious  matter. 
Always  change  the  apron  and  over-sleeves  which 
you  have  worn  about  the  sick  before  eating  or 
drinking.  Report  immediately  any  scratch  or 
agnail  or  sore  you  may  Iiave  to  the  ward- 
sister;  ask  immediate  advice  after  breathing  in 
offensive  air.  Never  go  on  duty  in  the  morning 
without  having  taken  a  meal. 

The  nurse  must  be  taught  the  nature  of  con- 
tagion and  infection,  and  the  distinctions  be- 
tween deodorants,  disinfectants,  and  antiseptics. 

Mischief  done  by  students  and  dressers  might 
have  been  saved,  and  valuable  lives  spared,  even 
among  surgeons,  if  such  precautions  had  been  al- 
ways scrupulously  observed  by  them. 

4.  Food  and  Drink  (Diet). — The  physician 
will  teU  us  that,  to  give  food  and  stimulants  in 
the  way,  at  the  time,  of  the  kind,  with  the  cook- 
ing and  preparing,  that  wiU  best  enable  the  poor 
enfeebled  digestion  to  assimilate  it,  is  one  of  the 
great  niu:sing  arts.  No  chemical  rules  can  be 
given  for  this  as  absolute.  The  patient's  stomach 
the  laboratory,  and  also  the  chemist.    It  is 
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the  sole  judge  of  whether  the  physician's  orders 
are  right  ■.  and  the  nurse  has  to  watch  and  tell 
him  what  the  patient's  stomach  says.  She  must 
be  of  course  trained  and  cultivated  to  understand 
what  it  says. 

The  patient's  stomach  sometimes  craves,  and 
assimilates  too,  what  no  rules  would  have  pre- 
scribed for  it.  The  nurse  must  ask  the  physician 
whether  she  may  gratify  these  cravings.  Sick- 
cookery  should  do  half  the  digestion's  work  ; 
and  proper  variety  is  essential.  If  a  patient  is 
sick  after  taking  food  or  drink,  or  feverish,  or 
faint,  or  torpid,  it  is  often  a  symptom  not  of  the 
disease  but  of  the  nursing.  Indeed,  how  much 
of  the  suffering  of  illness,  as  well  as  of  its 
danger,  is  the  fault  not  of  the  illness  but  of  the 
nursing,  is  well  known  to  the  skilful  physician 
and  surgeon. 

The  nurse,  of  course,  has  nothing  to  do  with 
the  prescribing  of  stimulants  any  more  than 
of  medicines.  But  life  often  depends— especially 
in  fevers  and  severe  surgical  injuries— upon  the 
nurse  knowing  how  to  follow  the  indications  of 


1047 

tiie  changes  to  be  looked  for  in  the  patient's 
state_  given  her  by  the  physician,  and  to  change 
the  times  of  giving  the  stimulants  accordingly. 

The  nurse  must  know  how  to  make  gruel, 
arrowroot  puddings,  egg-fiip,  drinks,  good  beef- 
tea,  and  other  kinds  of  sick  cookery,  so  as  to  please 
the  patients'  taste  and  vary  their  diet.  People 
say  'fanciful  patients'  must  be  ' humoured.' 
So  they  must ;  but  it  is  in  order  to  excite  the 
proper  secretions  of  saliva  and  gastric  juice 
necessary  for  digestion.  Nothing  should  ever  be 
cooked  in  the  ward  or  in  the  patient's  room. 

But  though  '  sweet  Jack  Falstaff '  says, '  A  nurse 
is  a  cook,'  the  whole  of  the  cooking  must  not  be 
thrown  on  the  nurse,  if  she  is  to  nurse  ;  and  above 
all,  if  she  is  to  eat,  she  must  not  be  expected  to 
cook  for  herself.  But  she  will  always  be  required 
not  only  to  see  that  the  patient's  food  and  drink 
be  as  prescribed,  but  that  it  be  weU  cooked,  and 
punctually  and  well  served.  The  physician  con- 
siders that  upon  the  nurse's  power  to  give  weak 
patients  food  in  the  way  they  like  often  depends 
their  taking,  or  at  least  assimilating,  any  food 
at  all. 

She  has  also  to  feed,  for  example,  fever- cases  so 
that  they  can  eat.  The  mere  lifting-up  of  a  patient 
in  bed  to  give  him  food  may  terminate  fatally 
a  fever-case.  The  nourishment  or  stimulant 
ordered  may  have  to  be  put  into  his  mouth  per- 
haps every  half -hour — perhaps  every  five  minutes 
— even  during  sleep,  without  rousing  the  patient 
— the  test  of  a  good  nurse.  The  physician  ex- 
pects the  nurse  to  be  able  intelligently  to  make 
the  variations  he  prescribes  in  giving  these  things, 
especially  during  the  night,  according  to  the  state 
of  pulse  and  other  symptoms,  which  she  must 
know  how  to  observe,  in  order  to  follow  his 
conditional  directions,  upon  which  hangs  the 
patient's  life  from  hour  to  hour,  often  from 
minute  to  minute.  In  convalescence  from  typhoid 
fever,  one  single  false  indulgence  has  often  in- 
duced a  relapse  and  terminated  a  case  fatally. 

5.  Application  of  Remedies. —  The  phy- 
sician or  surgeon  requires  the  nurse — 

To  be  able  to  apply  leeches,  externally  and 
internally,  in  the  best  way;  to  dress  blisters^ 
burns,  sores. 

To  administer  stimulants  and  medicines  as 
ordered,  enemas  and  injections  to  men  and  women, 
and  suppositories. 

To  manage  trusses,  appliances  in  uterine  com- 
plaints ;  to  pass  the  catheter — at  least  for  women. 
The  district  nurse  is  often  now  required  to  pas« 
the  speculum,  also  the  catheter  for  men,  because 
there  is  no  one  else  to  to  do  it. 

To  use  the  best  methods  of  friction  to  the 
body  and  extremities  ;  to  make  and  apply  fomen- 
tations, poultices,  and  minor  dressings,  wet  and 
dry  and  greasy  ;  to  syringe  wounds  ;  to  syringe 
the  vagina. 

To  manage  helpless  patients — fever,  operation, 
and  surgical  cases — that  is  to  move,  to  change 
them,  to  keep  them  personally  clean,  warm  or  cool. 

The  medical  attendant  will  expect  the  nurse 
to  maintain  an  exquisite  cleanliness  of  the  pa- 
tient's whole  person  and  skin,  and,  as  in  fever — 
the  daughter  of  dirt — to  clean  lierself  the  patient's 
teeth,  gums,  and  tongue,  with  lemon-juice  or 
white-of-egg  beat  to  a  froth.  A  nurse  is  no 
nurse  who  cannot  wash  or  sponge  a  patient's 
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whole  body  without  exposure  or  chill  to  any 
part.  In  typhoid  and  other  fevers,  this  is  now  an 
essential  part  of  the  treatment. 

To  give  food  and  stimulants  to  helpless  pa- 
tients—fever, operation,  and  surgical  cases;  to 
manage  the  position  of  such  cases ;  to  prevent 
or  to  dress  bed-sores. 

To  make  the  sick-bed,  and  especially  to  make 
the  bed  with  the  patient  in  it ;  to  change  the 
under-sheet  without  moving  the  patient,  as  in 
fever  and  operation  cases.  The  '  best  way '  in- 
cludes, in  this  as  in  all  other  things,  the  doing 
them  at  the  least  expense  to  the  patient's  vital 
powers. 

To  prepare  the  bed  for  fever,  for  accidents,  for 
ovariotomy,  and  various  kinds  of  operations ;  to 
undress,  handle,  and  put  to  bed  accident  cases. 

To  attend  at  and  prepare  for  operations — in- 
cluding ovariotomy,  lithotomy,  hernia;  to  pre- 
pare patients  for  and  manage  them  after  opera- 
tions and  anaesthetics — and  all  this  with  the  least 
call  upon  their  small  strength. 

To  be  able  to  do  the  first  thing  in  case  of 
haemorrhage,  namely,  compression  by  hand,  by 
extemporary  tourniquet  and  plugging. 

To  bandage  all  the  various  parts  of  the  body, 
arm,  leg,  and  chest  (in  Paris  the  infirmiers  of 
military  hospitals  are  made  to  practise  all  this, 
till  not  only  it  is  done  perfectly,  but  in  a  given 
number  of  minutes). 

To  make  bandages  of  the  various  kinds  used  : 
X-bandages,  double-headed,  compound,  4-  and 
6-tailed,  many-tailed,  finger,  ovariotomy,  trian- 
gular, perineal,  starched,  and  plaster-of-Paris, 
and  other  stiff  bandages. 

To  make  rollers,  to  line  and  pad  splints,  to 
make  gutta-percha  splints,  fracture  and  chaff 
pillows  (black  flock  fracture-pillows  harbour 
dust),  and  sand-bags. 

The  nurse  is  sometimes  now  required  to  give 
subcutaneous  injections,  to  use  the  galvanic 
battery,  and  to  dry-  and  wet-cup. 

She  is  required  to  be  able  to  apply  dry  and 
moist  heat,  to  give  inhalations  and  use  the 
spray-disperser ;  to  apply  cold,  with  the  use 
of  siphons  and  with  ice ;  and  antiseptic  treat- 
ment. 

Observation  of  Patients. — The  physician 
and  surgeon  require  every  niirse  to  be  able  to 
observe  correctly,  and  to  report  correctly,  on  the 
state  or  character  of  secretions,  expectoration, 
pulse,  skin,  appetite;  effect  of  diet,  of  stimu- 
lants, and  of  medicines ;  eruptions ;  the  forma- 
tion of  matter ;  as  to  intelligence,  with  regard 
to  delirium,  stupor,  &c. ;  as  to  breathing,  whether 
quick  or  slow,  regular  or  irregular,  difi&cult,  &c. ; 
as  to  sleep,  whether  sound,  starting,  heavy,  &c. ; 
and  as  to  the  state  of  wounds.  The  physician 
also  requires  the  nurse  to  be  able  to  '  take ' 
and  to  record  the  temperature,  sometimes  every 
quarter  of  an  hour  in  critical  cases — the  pulse, 
the  respiration ;  to  measure  and  sometimes  to 
test  the  urine  for  him.  She  will  be  required 
to  make  these  observations — if  possible  still  more 
accurately — for  child-patienta,  who  cannot  tell 
what  is  the  matter  with  them  ;  to  understand  the 
management  of  sick  children  and  children's 
wards,  which  need  a  yet  more  exquisite  cleanli- 
ness. And  children  show  a  much  more  rapid 
change  of  symptoms  for  life  or  for  df-ath  gene- 
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rally  than  adults.  Children  arc  the  best  air- 
test,  the  best  test  of  sanitary  oonditions. 

VI.  OttLer  Duties. — She  must  understand 
the  management  of  convalescents — a  whole  de- 
partment of  nursing  in  itself — and  the  sooner  u 
convalescent,  especially  a  convalescent  child,  i- 
removed  from  hospit^  to  a  country  '  home'  tht 
better. 

She  must  be  competent  for  the  charge  of  linen 
— a  most  important  item  of  nursing,  when  we  con- 
sider that  on  extreme  cleanliness  of  bed  and  pa- 
tient's linen — in  other  words,  on  linen  and  nurse, 
depends  the  not  re-introducing  disease  into 
disease. 

The  physician  considers  that  fever,  above  all 
other  diseases,  tests  nursing  power,  and  depends 

upon  this  for  life  or  death.    '  Dr.  '  (of  St. 

Thomas's  Hospital)  '  doesn't  think  much  of  the 
nurse  who  loses  a  fever  patient,'  was  said  of 
that  wise  man. 

Ifiglit-nursing. — The  physician  or  surgeon 
requires  the  night-nurse  to  be  as  good  as  the 
day-nurse,  or  even  better — for  the  most  critical 
times  of  fever  and  severe  surgical  injury  often 
occur  at  night,  or  in  the  very  early  morning. 
But  quite  the  same  kind  of  business  capacity  is 
not  required  in  the  night-nurse  as  in  the  nurse 
in  day  charge  of  wards.  Night-nurses,  to  do 
their  work  well,  must  have  at  least  seven  or 
eight  hours  in  bed  where  they  can  sleep  undis- 
turbed by  day ;  (even  horses  in  the  New  York 
'  Horse  Hotel,'  which  work  by  night,  have  a 
separate  dormitory  to  sleep  undisturbed  by  day). 
They  must  have  hotmeals  prepared  for  them  when 
they  come  off  duty  in  the  morning,  and  before 
they  go  on  duty  at  night ;  besides  breakfast  at 
1  or  2  a.m.  They  must  have  one  and  a  half  or 
two  hours'  exercise.  In  a  hospital  they  should 
be  obliged  to  show  their  pass.  It  is  rather  more 
necessary  for  a  night-nurse  to  be  regular  in  her 
habits,  if  she  is  to  be  well  and  efficient,  than  for 
a  day-nurse.  And  there  appears  no  reason  why 
nursing  by  night,  if  properly  managed,  should  be 
more  trying  than  by  day.  But  regularity  of 
habits,  of  meals,  of  sleep,  of  exercise,  of  per- 
sonal cleanliness,  is  the  sine  qud  non.  Occasional 
breaks  or  transfers  to  day  duty  may  be  neces- 
sary ;  or  a  night  or  two  in  bed  every  month  for 
a  night  superintendent. 

Holidays.  —  All  nurses,  especially  night- 
nurses,  must  have  holidays.  A  month  in  the 
year  is  not  too  much.  Yet  more  do  matrons  and 
superintendents  and  all  women  filling  nursing 
offices  of  great  responsibility  require  an  annual 
holiday  if  they  are  to  maintain  vigour  of  body 
and  mind,  and  not  to  wear  out  prematurelj'.  An 
occasional  three  months'  holiday'  besides  might 
be  great  economy. 

What  a  Nurse  is  to  be. — A  really  good 
nurse  must  needs  be  of  the  highest  class  of 
character.  It  need  hardly  be  said  that  she  must 
be  (1)  Chaste,  in  the  sense  of  the  Sermon  on  the 
Mount ;  a  good  nurse  should  be  the  '  Sermon  on 
the  Mount '  in  herself.  It  should  naturally  seem 
impossible  to  the  most  unchaste  to  utter  even 
an  immodest  jest  in  hor  presence.  Remember 
this  great  and  dangerous  peculiarity  of  nursing, 
and  especially  of  hospital-nursing,  namely,  that 
it  is  the  only  case,  queens  not  excepted,  where  a 
woman  is  really  in  charge  of  men.    (2)  Sober, 
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in  spirit  as  well  as  in  drink,  and  temperate  in 
all  things.  (3)  Honest,  not  accepting  the  most 
trifling  fee  or  bribe  from  patients  or  friends.  (4) 
Truthful— and  to  be  able  to  tell  the  truth  includes 
attention  and  observation,  to  observe  truly — me- 
mory, to  remember  truly — power  of  expression, 
to  tell  truly  what  one  has  observed  truly — as 
well  as  intention  to  speak  the  truth,  the  whole 
truth,  and  nothing  but  the  truth.  (5)  Trust- 
worthy, to  carry  out  directions  intelligently  and 
perfectly,  unseen  as  well  as  seen,  'to  the  Lord' 
as  well  as  unto  men, — no  mere  eye-service.  (6) 
Punctual  to  a  second,  and  orderly  to  a  hair — 
having  everything  ready  and  in  order  before  she 
begins  her  dressings  or  her  work  about  the 
patient;  nothing  forgotten.  (7)  Quiet,  yet 
quick ;  quick  without  hurry ;  gentle  without 
slowness  ;  discreet  without  self-importance,  no 
gossip.  (8)  Cheerful,  hopeful ;  not  allowing  her- 
self to  be  discouraged  by  unfavourable  symp- 
toms ;  not  given  to  depress  the  patient  by  anti- 
cipations of  an  unfavourable  result.  (9)  Cleanly 
to  the  point  of  exquisiteness,  both  for  the  patient's 
sake  and  her  own ;  neat  and  ready.  (10)  Think- 
ing of  her  patient  and  not  of  herself ;  '  tender 
over  his  occasions '  or  wants,  cheerful  and  kindly, 
patient,  ingenious  and  feat.  The  best  definition 
can  be  found,  as  always,  in  Shakespeare,  where 
he  says  that  to  be  '  nurse-like '  is  to  be 

'  So  kind,  so  duteous,  diligent, 
So  tender  over  his  occasions,  true. 
So  feat.' 

A  patient  wants  according  to  his  wants,  and 
not  according  to  any  nurse's  theory  of  his  wants 
or  '  occasions.'  '  Tender  over  his  occasions '  she 
must  be ;  but  she  must  have  a  rule  of  thought : 
and  this  the  physician  or  surgeon  has  to  give 
her  in  his  directions;  which  her  training  must 
have  fitted  her  to  obey  intelligently,  using  dis- 
cretion. The  nurse  must  have  simplicity  and 
a  single  eye  to  the  patient's  good.  She  must 
make  no  demand  upon  the  patient  for  reciproca- 
tion, for  acknowledgment  or  even  perception  of 
her  services  ;  since  the  best  service  a  nurse  can 
give  is  that  the  patient  shall  scarcely  be  aware 
of  any — shall  perceive  her  presence  only  by  per- 
ceiving that  he  has  no  wants.  The  nurse  must 
always  be  kind,  but  never  emotional.  The  patient 
must  find  a  real,  not  forced  or  '  put  on,'  centre  of 
calmness  in  his  nurse.  To  call  upon  a  patient 
by  emotion  for  emotion  is  the  most  cruel,  be- 
cause useless,  demand  upon  his  strength.  It  is 
asking  him  to  bear  your  troubles  and  your 
anxiety  as  well  as  his  own.  Suppressed  emotion 
is  as  bad — it  makes  the  nurse  constrained.  It 
is  exposing  the  patient  to  both  frost  and  fire 
Half  the  battle  of  nursing  is  to  relieve  your  sick 
from  having  to  think  for  themselves  at  all — least 
of  all  for  their  own  nursing. 

Florence  NiauTiNOALE. 

NTTTMEG-LIVEB.— A  form  of  disease  of 
the  liver,  the  appearance  of  which  on  section 
somewhat  resembles  that  of  the  cut  surface  of  a 
nutmeg.    See  Liver,  Nutmeg. 

NUTBITION',  Disorders  of. — The  nutri 
tion  of  the  body,  by  which  we  understand  the 
maintenance  of  its  parts  in  a  fit  state  to  per 
form  their  functions,  depends  on  three  main 
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factors — the  supply  of  suitable  food;  the  assimi- 
lation of  food  ;  and  the  prevention  or  control  of 
waste.  When  any  of  these  factors  are  disturbed 
disorders  of  nutrition  result.  If  food  be  in- 
adequate or  unsuitable,  other  things  being  nor- 
mal, general  atrophy  will  be  the  consequence 
(see  Atrophy,  Gbnekai);  and  the  same  result 
will  evidently  follow  if  the  organs  of  assimilation 
are  at  fault,  or  if  waste  be  excessive,  even  though 
food  be  abundant.  Hence  cancer  of  the  stomach 
on  the  one  hand,  and  diabetes  on  the  other,  may 
be  taken  as  the  types  of  '  wasting  diseases.'  In- 
creased supply  of  food,  on  the  other  hand,  does 
not  improve  the  nutrition  or  cause  hypertrophy 
with  the  same  certainty  as  want  causes  atrophy, 
causing  increase  chiefly  of  a  single  tissue,  as  shown 
in  the  articles  on  Htpbrtbophy  and  Obbsitt. 

Similar  principles  apply,  mutatis  mutandis,  to 
local  nutrition  or  the  nutrition  of  parts  of  the 
body  ;  in  which  the  three  factors  are — the  supply 
of  nutritive  material  by  the  blood ;  the  power 
of  assimilation  possessed  by  the  tissues,  depend- 
ing on  the  condition  of  their  minute  elements  ; 
and  the  amount  or  rapidity  of  waste.  Hence, 
as  shown  elsewhere,  local  atrophy  results  from 
obstruction  in  the  blood-supply  to  a  part ;  or 
from  the  inability  of  the  part  to  appropriate 
nourishment,  either  through  faulty  innervation 
or  the  condition  of  the  tissue-elements.  In  some 
cases  excessive  use,  leading  to  waste,  is  also  a 
cause  of  local  atrophy.  Increased  blood-supply 
alone  does  not,  on  the  other  hand,  by  itself  lead 
to  hypertrophy.    See  Atbopht,  Local. 

When  the  disturbance  of  nutrition,  however 
produced,  causes  a  qualitative  rather  than  a 
quantitative  change  in  the  tissue  or  organ,  this 
change  receives  the  name  of  Degbnhhation,  of 
which  there  are  several  kinds  (see  Degenera- 
tion). Besides  special  kinds  of  degeneration, 
there  is  one  general  change  which  often  results 
from  impaired  nutrition,  namely,  softening,  but 
this  is  no  longer  regarded  as  a  distinct  process, 
since  it  diifers,  in  its  minute  characters,  according 
to  the  tissue  which  is  affected.  Induration,  also, 
once  regarded  as  among  the  general  conse- 
quences of  impaired  nutrition,  can  hardly  now 
be  regarded  as  a  distinct  and  substantive  pro- 
cess;  but  may  be  understood  in  the  sense  of 
fibroid  degeneration.  In  this  place  we  can  only 
refer  to  some  instances  of  disordered  nutrition, 
which  are  not  precisely  cases  of  atrophy  or  hy- 
pertrophy, but  are  yet  dependent  on  disturb- 
ances of  some  of  the  factors  of  nutrition  spoken 
of  above.  In  these  cases,  whore  the  blood-sup- 
ply is  not  interfered  vrith,  the  assimila,tive  power 
of  the  tissues  must  be  in  fault,  and  this  will 
depend  upon  either  innervation  or  the  condition 
of  the  tissue-elements.  In  sonie  of  these  the 
nutritive  disturbance  leads  to  inflammation. 

There  are  many  curious  instances  ot  local 
changes  of  nutrition  in  which  the  blood-supply 
is  quite  unimpaired,  and  the  cause  has  to  bo 
sought  in  some  other  disturbance,  more  especially 
one  of  the  nervous  system.  Reasoning  from 
certain  well-marked  cases  of  disorders  of  nu- 
trition originating  in  the  nerves,  it  may  be 
plausibly  conjectured  that  many  other  changes, 
and  particularly  many  ordinary  diseases,  which 
we  usually  regai-d  as  idiopathic,  may  be  simi- 
larly due  to  disturbance  of  nervous  influence 
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Again,  the  nutrition  of  a  part  may  be  aifected, 
not  by  direct  nervous  influence,  but  by  reflex 
innervation,  and  thus  depend  upon  the  condition 
of  some  other  organ.   A  very  clear  instance  of 
a  lesion  of  nutrition  depending  on  the  nerves  is 
seen  in  the  disease  herpes  zoster,  and  in  some 
other  skin-diseases,  the  distribution  of  which  is 
obviously  regulated  by  the  distribution  of  certain 
nerves.    The  dependence  of  nutrition  upon  the 
nervous  system  is  also  seen  in  some  instances  of 
healing,  as  in  the  case  of  ulcers  of  the  leg, 
pointed  out  by  Mr.  HUton,  where  rapid  healing 
follows  the  section  of  a  nerve-branch  leading  to 
the  ulcerated  patch.   On  the  other  hand,  the  loss 
of  vitality  dependent  on  nervous  disturbance  is 
seen  in  the  rapid  formation  of  bed-sores  on  the 
sacrum  in  cases  of  paraplegia.    The  same  con- 
clusion must  be  drawn  from  the  nutritive  dis- 
turbances, beside  the  ordinary  disturbance  of  the 
sensory  or  motor  function  of  the  nerves,  which 
sometimes   follow    injuries  to  nerves.  Thus 
injuries  of  the  brachial  plexus,  not  severe  enough 
to  cause  actual  paralysis  of  motion,  may  produce 
a  state  of  swelling  and  hyperaemia  in  the  fingers 
— the  condition  called  '  glossy  fingers '  by  Paget. 
Similar  and  more  complicated  changes  have  been 
observed  as  the  consequence  of  gunshot  wounds 
affecting  the  nerves.    These  cases,  and  such  as 
these,  have  raised  the  question  whether  there 
are  '  trophic  nerves,'  that  is,  whether,  in  addition 
to  the  fibres  passing  to  the  muscles  and  to  the 
periphery,  which  are  concerned  in  motion  and 
sensation  respectively,  there   are   others  dis- 
tributed to  the  tissue-elements  themselves,  whose 
fimction  it  is  to  keep  these  elements  in  a  proper 
state  of  nutrition.    It  is  impossible  to  discuss 
this  theory  here ;  but  we  can  only  say  that 
some  of  the  phenomena  which  are  thought  to 
make  necessary  the  theory  of  trophic  nerves 
appear  to  be  explicable  by  assuming  the  presence 
in  the  mixed  nerve-trunks  of  some  fibres  de- 
rived from  the  sympathetic  system.    The  con- 
nection of  the  sympathetic  nerve-fibres  with 
nutrition,    though   chiefly  displayed  through 
variations  in  the  circulation,  is  undoubted.  In 
the  rare  cases  which  have  been  observed  in 
the  human  subject  of  lesion  of  the  sympathetic 
nerve  in  the  neck,  a  permanent  change  in  the 
nutrition  of  the  affected  part  is  observed  when 
the  well-known  vascular  changes  have  passed 
away  or  become  greatly  modified.    Lastly,  it 
should  be  pointed  out  that  in  certain  diseases  of 
the  spinal  cord,  for  example,  locomotor  ataxia, 
affections  of  the  joints,    resembling  chronic 
rheumatism,  have  been  observed,  which  may  be 
very  plausibly,  though  not  yet  with  certainty, 
ascribed  to  nervous  derangements.    On  the 
strength  of  these  cases  it  has  been  supposed 
that  in  other  forms  of  rheumatic  and  rheuma- 
toid disease,  the  distribution  of  the  morbid 
changes  depends  upon  the  nervous  system  ;  but 
this  must  be  regarded  as  quite  theoretical. 
Still  more  uncertain  are  the  theories  which  have 
been  framed  to  explain  the  occurrence  of  in- 
ternal diseases,  such  as  inflammation  of  the 
lungs,  &c.,  as  a  consequence  of  nerve-lesions. 

When  we  find  disorders  of  nutrition  neither 
caused  by  changes  in  the  distribution  of  the  blood,  i 
nor  connected  with  any  nervous  derangements,  ' 
the  fundamental  change  must  be  referred  to  the  , 


tissue-elements  themselves;  and  it  is  probable 
that  the  number  of  disorders  depending  upon 
such  changes  in  the  minute  tissue-elements  is 
very  large ;  and  the  field  of  '  elemental  pa- 
thology '  may  be  larger  even  than  that  of  nerve- 
pathology  or  blood-pathology.  Such  an  expla- 
nation is  particularly  reasonable  when  the 
changes  are  symmetrical  on  the  two  sides  of 
the  body,  and  when  they  are  connected  with 
advancing  age ;  as,  for  instance,  fatty  degenera- 
tion of  the  cornea,  turning  grey  of  the  hair,  and 
primary  degeneration  of  the  walls  of  arteries. 
In  these  cases  it  seems  uimecessary  to  suppose 
any  implication  of  the  nervous  system,  and  dis- 
turbances of  the  circulation  plainly  do  not 
account  for  the  facts.  It  can  only  be  supposed 
that  the  tissue-elements,  like  the  organism  it- 
self, have  their  natural  term  of  life,  and  that 
this  term  varies  in  different  individuals,  in  whom, 
therefore,  these  failures  of  nutrition  are  merely 
the  expression  of  the,  more  or  less,  premature 
old  age  of  certain  elements.  These  changes 
may  be,  and  often  are,  the  expression  of  the 
general  condition  of  the  whole  body,  which  is 
more  obvious  in  some  parts  than  others,  simply 
because  the  tissue-elements  in  these  parts  are 
older  or  less  vigorous. 

Treatment. —  Having  spoken  of  the  chief 
causes  of  disorders  of  nutrition,  it  remains  to 
consider  whether  there  is  any  general  treatment 
applicable  to  such  disorders,  independent  of  the 
special  treatment  proper  to  many  of  them  as 
special  diseases. 

"With  regard  to  the  general  nutrition  of  the 
body,  we  can  only  refer  to  what  has  been  said 
under  the  head  of  Ateopht,  G-e>-:er4x,  since 
hypertrophy  is  not  a  condition  which  practi- 
cally requires  treatment,  unless  exceptionally, 
as  hypertrophy  of  a  special  tissue.    With  re- 
gard to  local  disorders  of  nutrition,  the  first 
and  only  generally  applicable  rule  must  be  to  re- 
move, if  possible,  the  local  cause.  If  the  cause  is 
obscure,  or,  when  discovered,  cannot  be  obviated, 
the  treatment  must  be  guided  by  circumstances, 
but  will  usually  be  more  of  a  general  character. 
As  an  example  of  the  removal  of  the  cause  of 
disordered  nutrition,  we  have  instances  in  which 
the  phenomena  of  nerve-lesion  above  referred 
to  have  disappeared  entirely  on  removing  a 
fragment  of  lead  or  other  irritating  substance 
from  the  nerve-trunk.  A  more  familiar  instance 
is  where  the  lower  part  of  the  leg  is  in  a  per- 
manent state  of  malnutrition  from  stagnation 
of  blood  in  varicose  veins;  oedema,  eczema,  sub- 
cutaneous  indumtion,  and  ulcers  may  result. 
H,  by  suiUble  pressure  or  surgical  treatment  of 
the  diseased  veins,  the  circulation  is  rendered 
normal,  all  these  morbid  conditions  will  be 
healed.    On  the  other  hand,  certain  local  dis- 
orders of  nutrition  can  only  be  treated  by  im- 
proving the  nutrition  of  the  whole  body.  Ca- 
chectic children,  for  instance,  may  exhibit  chronic 
conjunctivitis,  bronchial  catarrh,  eczema  of  the 
flexures,  and  the  peculiar  sloughing  sores  of 
the  fingers  which  have  no  distinct  name,  but  are 
well-known  indications  of  malnutrition.    If,  in 
pkce  of,  or  in  addition  to,  local  treatment,  we 
use  general  treatment,  directed  to  improve  the 
nutrition  of  the  body,  all  these  local  disorder* 
may  entirely  and  perhaps  simultaneously  get 


NYCTALOPIA. 


OBESITY. 


1061 


well,  as  they  depend  only  upon  the  deficient 
power  of  resistance  possessed  by  the  tissues  in 
general.  J.  F.  Payne. 

ITSTOTAIiOPIA.  —  Like  hemeralopia  this 
word  has  been  used  in  two  opposite  and  contra- 
dictory senses;  one  signifying  night-sight  or 
Jai/-blindness ;  the  other  night-blindness  or  dai/- 
tight.  According  to  the  former,  the  etymology 
of  the  -word  is  vuj,  night,  and  ii^,  the  eye ;  but 
according  to  the  latter,  it  is  vi^,  night,  and 
i^hdip,  blind-eyed,  which  in  its  turn  is  derived 
from  oAa3j,  blind,  and  The  testimony  of 
ffippocratos  is  cited  in  favour  of  the  former 
meaning ;  but  it  should  be  remembered  that  the 
work  in  which  the  term  occurs  is  not  genuine, 
ind  there  is,  moreover,  some  warrant  for  the 
issumption  that  the  text  may  not  have  been  cor- 
rectly copied.  Galen,  Aetius,  Paulus  ^^Igineta, 
Pliny,  and  most  of  the  best  ancient  authors, 
employ  the  word  as  meaning  nighi-blindiiess, 
ftnd  we  shall  use  it  in  this  sense  here.  Nycta- 
lopia may,  therefore,  be  defined  as  disorder  of 


vision  in  which  objects  are  seen  well,  and  with- 
out pain  or  discomfort,  during  the  day,  or  by 
strong  artificial  light,  but  become  more  or  less 
invisible  in  a  deep  shade,  or  by  twilight.  It  is 
the  opposite  of  hemeralopia.  See  Hbmeealopia  ; 
and  Vision,  Disorders  of. 

IfYMPHOMANIA  {vifKpri,  a  woman,  and 
Ijuivla,  madness). — A  form  of  mental  derangement 
in  women,  characterised  by  an  insatiable  desire 
for  sexual  intercourse.  See  Sextjai,  Functions 
IN  THE  Fbmaik,  Disorders  of. 

UYSTAGMUS  {yixnayixog,  from  vu(nd(<a, 
I  nod). — An  involuntary  movement  of  the  eye- 
ball, due  to  clonic  spasm  of  the  muscles  of  the 
globe.  It  usually  affects  both  eyes.  The  move- 
ment is  generally  horizontal,  that  is  from  side  to 
side,  and  is  then  called  oscillatory ;  but  it  may 
be  rotatory,  that  is,  round  the  optic  axis,  or 
oblique,  when  it  is  said  to  be  mixed.  It  may  be 
(a)  congenital  or  infantile  ;  (6)  acquired  ;  or  (c) 
symptomatic  of  cerebral  or  spinal  disease. 
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OBEBLAND,  th.e  Bernese. — Grindelwald, 
Gurnigel,  Interlaken,  Miirren,  &c.  Cool,  bracing, 
mountain  summer  climate.  See  Climatb,  Treat- 
ment of  Disease  by. 

OBESITY  {pbesm,  corpulent;  from  ob,  by 
reason  of,  and  edo,  I  eat).  —  Stnon.  :  Corpu- 
lence ;  Polysarcia ;  Fr.  Obesite ;  Ger.  Fettsucht, 
Fettleibigkeit. 

Definition. — This  term  is  applied  to  a 
general  state  of  disordered  nutrition  of  the  body, 
characterised  by  an  excessive  development  of  the 
adipose  tissue,  more  especially  in  those  situa- 
tions where  it  is  normally  most  abundant, 
namely,  the  subcutaneous,  subserous,  and  inter- 
muscular connective  tissue. 

Etiology. — a.  Predisposing  causes. — The 
influence  of  heredity  in  transmitting  the  liability 
to  obesity  is  undoubted,  and  is  a  matter  of  com- 
mon knowledge.  Sex  and  .<lgre.— That  excessive 
corpulence  is  more  common  among  women  than 
among  men  is  also  well  known.  Several  circum- 
stances have  been  suggested  to  account  for  this, 
Buch  as  the  menstrual  functions  of  women,  their 
leesmuscular  activity  as  compared  with  men,  and 
their  frequently  diminished  oxidative  power,  due 
to  poverty  of  red  blood-corpuscles.  Age  appears 
to  have  considerable  influence  in  determining 
this  condition.  Under  a  healthy  regimen  chil- 
dren get  fat  from  birth,  notwithstanding  tliat 
at  the  same  time  the  albuminoid  ingesta  must 
be  largely  employed  in  the  construction  of  the 
rapidly  growing  tissues ;  and  hence,  at  this  period 
of  life,  the  fat  and  amyloid  food-stuffs  are  the 
chief  source  of  the  adipose  deposit.  How  fre- 
quently are  seen  children  improperly  fed  on 
«xces8  of  starchy  matter,  very  fat,  whilst  their 
general  nutrition  is  much  impaired.  A  fat  child 
is  far  from  necessarily  being  a  healthy  one.  At 


puberty  there  is  frequently  a  diminution  in 
weight,  both  relatively  to  the  height  and  abso- 
lutely; but  the  contrary  to  this  sometimes 
accompanies  the  establishment  of  menstruation, 
especially  if  the  subject  be  very  chl orotic — that 
is,  with  an  enfeebled  oxygen-carrying  blood- 
power.  After  the  age  of  forty,  particularly  in 
women  at  the  elimacteric,  the  influence  of  age 
markedly  asserts  itself.  Even  the  manifestation 
of  the  hereditary  tendency  may  be  postponed 
until  that  period,  and  for  women  to  become  fat 
at  that  time  is  almost  the  rule.  The  perversion 
of  nutrition  now  under  consideration  is,  in  some 
unknown  way,  curiously  but  distinctly  associated 
with  the  degree  of  development  of  the  sexual 
functions,  and  in  an  inverse  direction.  This  is 
very  noticeable  in  eunuchs  and  animals  whose 
generative  organs  have  been  removed,  and  the 
part  played  by  the  cessation  of  ovulation  has 
been  already  mentioned.  Even  during  preg- 
nancy, when  ovulation  is  suspended,  it  is  no  un- 
common occurrence  for  the  subcutaneous  fat  to 
be  increased  in  amount.  i?ace.— Among  certain 
races  obesity  appears  to  prevail,  as  for  instance 
the  Hottentots  ;  and  whilst  amongst  some,  such 
as  certain  castes  of  Hindoos,  the  condition  has 
been  highly  estimated,  amongst  others,  as  the 
Greeks  and  Romans,  it  was  regarded  as  dis- 
graceful. Climate.— kMhovigh.  very  fat  people 
are  mot  with  in  all  climates,  there  appears  to  be 
a  special  tendency  to  their  predominance  in  low- 
lying,  damp  countries,  whilst,  with  certain  ex- 
ceptions, they  are  less  often  seen  in  very  hot  and 
in  mountainous  districts. 

Kervotcs  Influence. — Since  the  nervous  system 
so  directly  influences  tissue-changes,  it  is  not  to 
be  wondered  at  that  certain  nervous  states  favour 
obesity  ;  it  is  common  in  idiots. 
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b.  Determining  causes. —Excess  of  food  ia 
the  first  of  these  to  be  mentioned.  Whilst  no  doubt 
a  large  excess  of  food  may  lead  to  corpulency,  it 
must  be  confessed  that  it  very  often  docs  not  do 
so,  and  extremely  thin  men  are  often  large  eaters. 
And,  on  the  contrary,  many  women  who  become 
excessively  obese  have  poor  appetites.  Nor 
does  it  seem  in  these  different  classes  of  cases, 
that  the  kind  of  food  makes  much  difference. 
Some  get  fat,  eat  what  they  will ;  others  do  not, 
whatever  the  diet.  Brink.  —  It  is,  however, 
usually  the  case  that  very  fat  people  take  a  large 
amount  of  fluid  food.  How  alcohol  acts  in  the 
production  of  fat  is  not  very  clear.  It  is  asserted 
that  it  does  so  by  diminishing  oxidation ;  but 
this  is  not  the  entire  explanation,  for  the  extent 
of  obesity  is  far  from  being  proportionate  to  the 
amount  taken,  and  not  unfrequently  an  exces- 
sive ingestion  is  not  associated  with  corpulency. 
There  would  seem  also  to  be  something  due  to 
the  form  in  which  the  alcohol  is  taken.  Exercise, 
— Deficient  muscular  activity,  by  diminishing  the 
amount  of  oxidation  of  tissue,  favour.s  obesity  ; 
and  since,  as  a  rule,  the  stouter  the  person  the 
less  capable  is  he  of  exercise,  these  two  conditions 
react  one  upon  the  other,  to  the  advantage  of  fat- 
production.  Disease. — Exceptional  cases  of  cor- 
pulence have  followed  recovery  from  fever,  and 
extensive  bleedings,  even  when  there  had  been  no 
predisposition  ;  and  a  similar  result  has  been  met 
with  after  prolonged  administration  of  mercurials 
and  arsenic,  which  is  perhaps  to  be  explained  by 
the  deteriorating  infiuence  that  these  drugs  are 
said  to  possess  on  the  red-blood  corpuscles. 

Pathology. — Assuming  that  the  current  views 
on  lipogenesis  or  fat-formation  are  known  to  the 
reader,  it  is  sufficient  here  to  state  that  from 
whatever  source  the  fat  of  the  body  be  derived, 
whether  from  the  fatty,  the  amyloid,  or  albu- 
minoid elements  of  the  food,  or  from  all,  as  is 
most  probable,  the  fact  of  its  being  stored  up  as 
adipose  tissue  must  be  regarded  chemically  as 
an  expression  of  deficient  oxidation  ;  a  process 
which,  if  it  had  been  more  complete,  would  have 
resulted  in  the  conversion  of  these  elements  into 
carbonic  acid  and  water,  to  which  the  fat  itself 
is  reduced  when  it  is  subsequently  used  up  in  the 
economy.  It  is  thus  that  the  corpulence  that 
frequently  attends  such  morbid  states  as  ansemia, 
chlorosis,  haemorrhage,  some  pulmonary  and  car- 
diac diseases,  and  alcoholism,  is  to  be  explained  ; 
since  in  all  these  diseases  the  oxygenising  power 
of  the  blood  is  deficient. 

The  fat  of  the  body  in  an  average  male  adult 
constitutes  about  one-twentieth,  and  in  the  female 
rather  more,  of  the  total  weight.  It  is  not  for 
3i  months  after  the  commencement  of  develop- 
ment, that  the  adipose  tissue  is  sufficiently  dif- 
ferentiated to  be  distinguishable  ;  it  gradually  in- 
creases in  amount,  being  considerable  at  birth  and 
np  to  puberty,  when  it  often  diminishes  slightly; 
during  maturity  it  increases,  or  the  reverse,  being 
very  variable  in  amount ;  and  during  old  age  it 
decreases.  During  childhood  the  adipose  tissue 
is  more  evenly  distributed  in  the  subcutaneous 
tissue  than  in  laU^r  life,  when  fat  tends  to 
diminish  on  the  surface  in  proportion  as  it  bo- 
comes  <leoper-8eated. 

In  the  three  situations  in  which  the  fat  is  chiefly 
deposited — namely,  the  subcutaneous,  subserous, 


and  inter-muscular  connective  tissue — there  are 
certain  areas  which  are  preferred  by  it,  as  there 
are  others  which  escape.  Whilst  the  abdomen, 
buttocks,  and  back  of  the  neck  are  especinUy  pro- 
minent, the  wrists,  ankles,  eyelids,  scrotum  and 
penis  are  free  from  fat.  Beneath  mucous  mem 
branes  it  is  very  unequally  distributed.  Fat  is 
never  seen  beneath  the  peritoneal  coat  of  the 
stomach  or  intestines,  the  parietal  pericardium, 
or  the  visceral  pleura  ;  whilst  the  great  omentum, 
which  usually  weighs  about  5-lb.,  may  reach  to 
7  lbs.  or  8  lbs.,  or,  it  is  said,  even  30  lbs. ;  and 
under  the  synovial  membranes  fat  may  be  de- 
posited to  such  an  extent  as  to  interfere  witl- 
the  movement  of  the  joints. 

The  ordinary  state  of  the  organs  found  in  very 
corpulent  people  is,  that  the  lungs  are  small  ; 
the  heart  and  the  liver  large,  and  infiltrated 
with  fat ;  the  gall-bladder  containing  only  a  little 
pale  bile  or  mucus ;  the  stomach  large  and  mus- 
cular, but  well-developed  ;  the  kidneys  small ; 
as  also  the  spleen  and  lymphatic  glands ;  and 
the  pancreas  largely  developed. 

Like  many  other  conditions  of  disease,  it  is 
impossible  to  define  the  exact  line  at  which  a 
morbid  obesity  may  be  said  to  commence.  All 
degrees  of  corpulence,  indicated  by  such  terms  as 
'  stout,'  '  embonpoint.'  &c.,  occur,  to  which  the 
notion  of  disease  is  wholly  inapplicable.  Nor, 
as  will  be  seen,  can  the  disturbance  of  function 
be  taken  in  all  cases  as  the  measure  of  a  morbid 
state,  since  the  impairment  of  function  is  not 
always  proportionate  to  the  amount  of  fat. 

As  instances  of  extreme  corpulency  the  follow- 
ing may  be  quoted : — 

Daniel  Lambert,  who  at  twenty-three  years 
old  weighed  32  stone,  but  could  walk  from 
Woolwich  to  London.  His  subseqtient  maximum 
weight  reached  to  52  st.  1 1  lbs. 

Edward  Wright,  44  st. 

Dr.  Wardell  records  the  case  of  a  young 
married  woman,  who,  at  eighteen  was  thin  and 
delicate,  had  no  children,  and  lived  well ;  she 
died  at  the  age  of  forty-one  ;  the  thickness  of  the 
subcutaneous  fat  on  the  sternum  was  4  inches, 
and  midway  between  pelvis  and  umbilicus  8 
inches.  The  heart  weighed  36  oz.,  the  liver 
118  oz.,  and  there  were  prolongations  of  fat  from 
the  omentum  1  to  4  inches  long,  as  thick  as  a 
candle. 

As  illustrations  of  precocious  obesity,  cases 
are  on  record  of  a  girl  weighing  13  st.  at  the 
age  of  twelve  years;  and  a  boy  weighing  8  st.  12  lbs. 
at  three  years.  This  boy  had  three  teeth  at  birth, 
and  twenty-six  at  thirteen  months  old. 

Thus,  in  extreme  cases,  one-half,  or  four-fifths 
even,  of  the  body-weight  may  be  fat. 

Symptoms. —  Tiie  general  appearance  of  a 
corpulent  person  scarcely  needs  description. 
The  condition  may  be  associated  either  with 
a  hyperajmic  or  full-blooded,  or  with  an  ansemic 
state  of  body,  and  it  is  desirable  to  recognise  this 
in  view  of  treatment.  Owing  to  the  fatty  infiltra- 
tion of  the  muscular  tissues,  and  the  degVnoration 
of  the  fibres,  the  muscular  energy  is  diminished, 
this  being  especially  noticeable  in  regard  to  the 
heart,  the  action  of  which  is  easily  disturbed,  and 
palpitation  is  a  frequent  symptom,  accompanied 
by  dyspncea,  induced  by  slight  exertion.  The 
affection  of  the  voluntary  muscles  manifests  it- 
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self  m  an  indisposition  to  active  exercise.  The 
digestive  power  is  often  very  well  maintained,  and 
this  notwithstanding  the  frequent  excess  both  in 
the  quantity  and  in  the  quality  of  food  indulged 
in.    Periodical  impairments  are,  however,  fre- 
quent, and  flatulence  and  constipation  are  often 
troublesome.    The  cardiac  sounds  are  usually 
feeble  and  distant,  though  the  reverse  obtains 
when  there  is  a  hypertrophied  ventricle.^  The 
pulse  is  full,  or  small  and  weak,  according  to 
the  plethoric  or  feeble  state  of  the  individual. 
The  mental  activity  is  variable,  and  many  ex- 
ternal causes  tend  to  modify  it ;  but  the  tempera- 
ment is  proverbially  '  easy-going,'  indolent,  and 
lethargic,  especially  after  meals,  although  very 
frequently  interrupted  by  attacks  of  peevishness 
and  irritability,  or  by  unusual  somnolence  and 
quiet.    Examples,  however,  of  considerable  in- 
rellectual  attainments  are  not  unknown  among 
the  corpulent.  The  excretions  are  usually  copious. 
Profuse  sweating  is  induced  by  slight  exertion, 
and  the  secretion  of  the  sebaceous  glands  is  abiin- 
dant.    The  urine  generally  is  acid,  and  contains 
an  excess  of  uric  acid.  Partly  from  chafing,  and 
partly  from  the  excessive  cutaneous  secretions, 
intertrigo  and  other  eruptions  are  apt  to  occur 
in  the  folds  of  the  groin,  below  the  mammae, 
and  in  similar  parts.    The  vessels  share  in  the 
general  malnutrition  of  the  tissues,  and  atheroma 
of  the  arteries  is  often  found,  whilst  the  veins 
become  distended  and  varicose,  forming  hsemor- 
■  rhoids  and  varicocele.    Depending  upon  these 
vascular  changes  are  the  congested  and  bloated 
appearance  of  the  face,  and  the  liability  to  head- 
aches, vertigo,  and  giddiness.  The  sexual  appetite 
is  frequently  deficient  in  both  sexes,  and  sterility 
is  common  in  women.    Disturbances  of  sight 
and  hearing  are  frequently  noticed  in  fat  people. 

The  condition  of  obesity,  like  other  general 
perversions  of  nutrition,  such  as  tuberculosis  and 
rickets,  most  distinctly  presents  other  character- 
istics than  the  mere  signs  and  symptoms  above 
enumerated.    There  are  certain  tendencies  and 
liabilities  which   the    state   engenders;  and 
intercurrent  maladies  come  to  possess  special 
features.    Periodically,  the  fat  man  ails  without 
perhaps  any  obvious  cause,  and  such  ailments 
must  be  regarded  as  the  expression  of  malnutri- 
tion of  the  tissues  produced  by  the  excess  of  fat. 
Among  the  more  prominent  of  these  affections 
is  a  proneness  to  catarrh  of  the  respiratory  and 
alimentary  mucous  membranes,  and  periodical 
'  colds '  and  diarrhoeas  are  frequent.    This  is  in 
great  part  due  to  the  fact  that  the  power  of  self- 
regulation  of  temperature,  which  the  body  pos- 
sesses, is  diminished  by  the  thick  layer  of  sub- 
cutaneous fat,  which  is  a  bad  conductor  of  heat, 
and  interferes  with  compensatory  radiation.  At 
the  same  time  the  plethoric  condition,  the  hy- 
persemia,  and  the  enfeebled  circulation  due  to 
the  weak  heart,  all  tend  to  the  same  end,  namely, 
a  liability  to  congestion  of  the  ill-supported  tis- 
sues, such  as  the  mucous  membranes,  with  the 
results  of  such  congestion  in  excessive  secretion 
and  other  derangements  of  function. 

The  obese  subject  is  quite  as  liable  to  the 
acute  diseases  as  is  the  thin  man ;  and  these 
maladies  run  in  him  a  singularly  unfavourable 
course.  The  diminished  power  of  heat-radia- 
tion increases  the  pyrexia ;  and  the  weak  heart 


favours  the  establishment  of  the  adynamic  state. 
Such  means  for  lowering  the  temperature  as  cold 
applications  have  but  little  effect  tlirough  the 
thick  fat ;  and  aconite  is  contra-indicated  by  the 
pulse.  But  since  the  oxidising  process  in  the 
corpulent  is  diminished,  the  temperature  in  the 
febrile  state  is  rarely  very  high,  and  at  the  same 
time  is  but  ill  resisted. 

The  effective  agent  in  lipogenesis,  namely, 
deficient  oxidation  of  the  ingesta,  especially  the 
albuminoids,  also  favours  the  formation  of  uric 
acid,  and  hence  the  fat  are  often  gouty.  Saccharine 
urine  (a  condition  which,  whatever  view  be  taken 
of  its  pathology,  is  manifestly  a  state  of  defi- 
cient oxidation  of  certain  tissue-elements) — es- 
pecially that  form  which  is  met  with  in  those 
advanced  in  life — very  frequently  occurs  in  stout 
people.  In  32  of  140  cases  of  diabetes  observed 
by  Seegen,  obesity  preceded  the  glycosuria. 

Peogeess  and  Pkognosis. — The  progress  of 
obesity  is  essentially  chronic,  and  rarely,  if  ever, 
tends  to  .other  than  increase  of  this  state.  Ex- 
treme fatness  in  the  very  young,  as  said,  usually 
subsides  ;  but  the  obesity  of  advanced  life  never 
does,  unless  any  exhaustive  disease  should  co- 
exist, such  as  cancer  or  diabetes ;  and  the  latter 
by  no  means  produces  then  the  emaciation  that 
it  causes  in  young  people.  Obesity  should,  on 
the  whole,  be  regarded  as  a  grave  matter,  since 
very  fat  people  rarely  reach  an  advanced  age ; 
whilst  a  decrease  of  fat  at  middle  age  in  a  person 
hitherto  stout  should  be  regarded  with  suspicion. 

In  obesity  death  by  syncope  may  result  from 
an  extremely  fatty  heart;  from  apoplexy,  caused 
by  rupture  of  an  atheromatous  vessel  in  the  brain ; 
or  from  bronchitis,  with  general  oedema  from 
cardiac  dilatation. 

Trbatmbnt.  —  Limited  space  prevents  even 
an  enumeration  of  the  nostrums  that  a  fanciful 
empiricism  has  suggested  for  the  prevention  or 
cure  of  obesity. 

Eecognising  that  accumulation  of  fat  is  a  per- 
version of  nutrition,  which,  if  once  established, 
and  with  a  strong  hereditary  predisposition,  can- 
not be  cured,  it  follows  that  we  should  endeavour 
to  prevent  as  far  as  possible  its  increase,  by 
avoidance  of  those  factors  which  pathology  tells 
us  are  favourable  to  its  development.  The  cardinal 
rule  in  any  procedure  that  may  be  adopted  is  to 
avoid  heroic  treatment,  for  though  thereby  the 
fat  may  be  diminished,  the  result  may  be  attained 
by  establishing  a  worse  state  of  the  body,  if  not 
one  leading  even  to  a  fatal  termination.  1  he  guides 
as  to  how  far  a  given  plan  may  be  proceeded 
with  are,  first  of  all,  the  age  and  general  con- 
dition of  the  patient,  especially  as  regards  the 
heart's  power  f  and,  secondly,  the  feelings  and 
capability  of  the  patient  as  the  treatment  is  pur- 
sued Each  case  must  be  treated  according  to  cir- 
cumstances, bearing  in  mind  that  the  objects  to  be 
aimed  at  are  to  diminish  the  sources  of  the  fat, 
and  to  increase  the  oxygen-carrying  power  of  the 
blood  and  oxidising  power  of  the  tissues. 

The  diet  must  be  regulated  in  quantity  and 
quality.  Since  a  healthy  diet  should  consist  of 
certain"  proportions  of  nitrogenous,  amyloid,  and 
fatty  principles,  and  since  from  all  these  three 
substances  fat  may  be  formed  in  the  body,  thv 
question  arises  which  can  be  most  advantageously 
diminished.     Experience  supports  our  putho- 
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logical  knowledge  in  advocating  a  withdrawal  as 
far  as  possible  of  fatty  and  starchy  food,  whilst 
at  the  same  time  a  moderate  increase  in  albu- 
minoid matter  is  permitted ;  for  with  a  fair 
quantity  of  the  other  food-stuffs,  proteids  increase 
tissue-change.  It  is  on  this  principle  that  systems 
of  dietary  for  the  corpulent  are  founded,  the  best 
known  of  which  bears  the  name  of  Banting,  who 
for  a  year  (1863)  successfully  followed  out  a  plan 
laid  down  for  him  by  Dr.  Harvey,  with  the  result 
of  losing  44  lbs.  in  weight,  and  without  the  re- 
currence of  corpulence  when  ordinary  diet  was 
resumed.   There  are  many  other  cases  recorded. 
Dr.  Cheyne,  who  weighed  32  stone,  reduced 
himself  a  third  in  weight,  and  lived  afterwards  in 
good  health  to  the  age  of  seventy-two  (Dr.  Wadd 
on  Corpulence,  1822).   Lean  meats,  sweetbreads, 
fish,  except  rich  kinds,  such  as  salmon  and  eels, 
clear  soups,  poultry,  game,  eggs,  cheese,  green 
vegetables,  toast,  gluten  bread,  fresh  fruit,  and 
pickles  are  allowable  articles  of  diet.  An  average 
diet  for  an  adult  would  be  12  oz.  lean  meat,  6 
oz.  rusks  or  gluten  bread,  4  oz.  green  vegetables, 
1  oz.  butter,  and  tea  |-pint.    Much  difference  of ' 
opinion  exists  as  to  how  far  water  should  or 
should  not  be  freely  allowed.  Alcohol  generally 
should  be  avoided,  but  especially  spirits  and  beer, 
which  must  be  absolutely  forbidden,  except  on 
emergency;  cider  or  the  light  dry  wines,  both 
white  and  red,  diluted  with  water,  are  less 
objectionable.    Tea  and  coffee  are  supposed  to 
interfere  with  tissue-change,  and  therefore  should 
be  taken  sparingly ;  and  milk,  from  the  quan- 
tity of  fat  it  contains,  is  to  some  extent  inadmis- 
sible. 

Exercise,  within  the  limits  of  the  patient's 
powers,  such  as  riding,  walking,  rowing,  and 
gymnastics,  is  of  great  benefit,  by  directly  induc- 
ing an  increased  oxidation  of  tissue,  and  improv- 
ing the  quality  of  the  blood,  and  therefore  its 
oxygen-carrying  power.  Cold-bathing,  if  well 
borne,  is  of  advantage  on  similar  grounds,  but 
extreme  sweating  is  unadvisable,  and  may  be 
dangerous.  Breathing  compressed  air,  with  the 
object  of  increasing  the  tissue-oxidation,  has  been 
recommended. 

It  is  in  carrying  out  a  system  rather  than 
in  devising  one  that  the  difficulty  occurs.  The 
regularity  and  restraint  prove  irksome  to  the 
patient,  and  are  frequently  broken.  Hence  it  is 
that  the  regimen  and  spare  diet  of  the  various 
spas,  such  as  Carlsbad,  Marienbad,  Kissengen, 
and  Ems  have  great  advantages,  since  at  such 
places,  and  in  such  surroundings,  the  patient 
more  readily  and  willingly  pursues  a  given  plan. 

In  the  treatment  of  intercurrent  diseases  it  is 
essential  to  remember  the  enfeebled  resisting 
power  of  the  patient,  and  the  necessity  for  stimu- 
lants. 

Among  the  many  drugs  that  have  been  used, 
may  be  mentioned  alkalies,  iron,  and  iodine. 
Soap  was  formerly  much  employed,  as  much 
as  three  ounces  being  given  daily  with  milk  and 
lime  water ;  and  some  of  the  good  effects  of  the 
various  '  waters '  are  ascribed  to  their  alkaline 
properties,  especially  the  alkaline  aperients  of 
the  above-mentioned  spas.  Iron  is  an  essential 
in  those  forms  of  corpulence  associated  with 
iniemia,  and  most  satisfactory  results  follow  its 
administration,  as  the  health  improves  and  the 
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fat  diminishes.  Young  chlorotie  subjects  benefit 
by  this  treatment,  which  may  be  advantageously 
carried  out  at  some  chalybeate  spring,  such  as 
Tunbridge  Wells,  Harrogate,  or  Spa.  The  iodides, 
such  as  those  of  potash  and  iron,  given  in  large 
doses,  undoubtedly  effect  a  reduction  in  the 
amount  of  fat,  but  not  always  with  a  correspond- 
ing improvement  in  health.  So  long  as  this  does 
not  suffer  and  the  patient  improves,  the  drug  may 
be  persevered  in,  but  it  is  frequently  very  badly 
borne  when  taken  in  quantity.  The  preparations 
of  fuaus  vesiculosm,  the  basis  of  certain  quack 
remedies,  appear  to  depend  for  their  value  on 
the  iodine  contained  in  them. 

W.  H.  Allchik. 
OBSOLESCEITT,  {pbsolesco,  I  grow  out  of 
use). — A  term  applied  to  miliary  tubercle,  when 
instead  of  undergoing  destructive  changes,  it 
becomes  dried  up,  shrunken,  and  hard,  and  thus 
remains  inert.    See  Tubehcle. 

OBSTEUCTIOIT,  and  OCCLUSIOTT.— 

Obstruction  and  occlusion  of  the  different  tubes 
and  orifices  of  the  body  are  mainly  effected  in 
three  different  ways : — first,  by  hloching  of  a 
tube  by  its  contents ;  secondly,  by  alteration  in 
its  walls  ;  thirdly,  by  pressure  from  without. 

1.  Blocking. — The  first  mode  of  obstruction 
is  met  with  in  most  of  the  tubes  of  the  body,  and 
may  be  produced  in  various  ways.  The  occlu- 
ding mass  may  be  composed  of  the  normal  con- 
tents of  the  tube;  of  these  contents  variously 
altered ;  or,  lastly,  it  may  be  some  foreign  sub- 
stance introduced  from  without.  Examples  of 
the  first  pf  these  modes  occur  in  the  intestine,  in 
cases  of  impacted  fseces  or  intestinal  concretions ; 
in  the  biliary  and  urinary  passages  from  calculi  • 
in  the  ducts  of  glands  from  the  products  of 
catarrh  or  inspissated  mucus ;  and  in  the  blood- 
vessels from  deposits  of  fibrin.  Obstruction  by 
foreign  bodies  may  of  course  occur  in  all  tubes 
in  direct  communication  with  the  external  sur- 
face, but  even  internal  tubes  are  sometimes  ob- 
structed in  this  manner.  As  examples  of  this 
may  be  cited  the  occasional  obstruction  of  the 
bile-duets  by  hydatid  cysts,  or  by  the  ascaris 
lumbricoides  ;  of  the  pulmonary  artery  by  hyda- 
tids ;  of  capillaries  by  masses  of  bacteria  ;  and 
of  the  pulmonary  capillaries  by  air  sucked  in  by 
a  wounded  vein. 

2.  Parietal  Changes.— Obstruction  of  tubes 
from  alteration  in  their  walls  is  the  most  com- 
mon cause  of  the  various  forms  of  permanent 
stricture,  and  may  arise  from  many  different  con- 
ditions.   First,  in  those  tubes  whose  walls  are 
muscular,  it  may  be  the  result  of  spasm.  This 
form  of  obstruction  is  usually  only  of  temporary 
duration,  and  is  probably  not  of  very  frequent 
occurrence.    It  is  supposed  to  teke  place  in  the 
urethra  and  the  bile-duct,  but  the  most  impor- 
tant instances  of  it  are  met  with  in  the  respira- 
tory and  vascular  systems.    In  the  former  we 
have  examples  in  spasmodic  closure  of  the  glottis, 
and  also  in  the  narrowing  of  the  bronchial  tubes 
in  spasmodic  asthma ;  in  the  latter  in  the  ob- 
struction by  spasm  of  the  small  arteries  of  the 
base  of  the  brain,  to  which  the  initial  phenomena 
of  the  epileptic  seizure  are  ascribed.  To  a  similar 
spasmodic  occlusion  of  the  arterioles  of  the 
lungs  Dr.  George  Johnson  ascribes  many  of  the 
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phenomena  of  cholera.  To  a  more  prolonged 
spasm  of  the  blood-vessels  the  gangrene  produced 
by  ergot  has  been  attributed. 

Obstruction  from  more  permanent  alterations 
in  the  walls  of  the  tubes  may  be  produced,  first, 
by  acute  inflammatory  swelling  and  oedema, 
and  by  the  formation  of  false  membranes  ;  and 
secondly,  by  chronic  inflammatory  thickenings 
and  cicatricial  contractions.  These  form  the 
non-malignant  permanent  strictures,  as  of  the 
urethra,  CESophagus,  pylorus,  and  intestines. 
Thirdly,  the  growth  of  some  malignant  or  other 
tumour  in  the  walls  of  tubes  may  lead  to_  the 
same  residt.  This  form  of  stricture  is  especially 
common  in  the  digestive  canal,  from  the  pharynx 
downwards. 

3.  External  Pressure. — Lastly,  obstruction 
and  occlusion  are  often  the  result  of  pressure  from 
without.  This  pressure  may  be  exercised  by  a 
tumour  of  some  kind,  or  by  enlargement  of  an 
organ,  as,  for  example,  the  obstriiction  of  the 
trachea  produced  by  an  enlarged  thyroid  body. 
Or  the  pressure  from  without  may  be  produced 
by  the  effects  of  inflammatory  processes  occur- 
ring in  the  surrounding  parts.  We  have  ex- 
amples of  this  in  occlusion  of  the  intestine  by 
fibrous  bands,  and  in  obstruction  of  the  tubuli 
uriniferi  of  the  kidney  by  the  cirrhotic  process. 
Other  examples  of  pressure  from  without,  causing 
obstruction,  occur  in  displacements  of  the  intes- 
tine iu  hernia,  with  which  may  be  classed  the 
various  forms  of  volvulus. 

Effects. — The  eifects  of  obstruction  and  oc- 
clusion differ,  of  course,  according  to  the  tube  or 
orifice  affected.  They  are  in  part  due  to  the  arrest 
of  function  of  the  tube,  and  in  part  are  purely 
mechanical.  The  most  general  mechanical  elFect 
is  dilatation  of  the  tube  behind  the  seat  of  the 
obstruction,  owing  to  the  accumulation  of  its 
contents  {see  Dilatation),  and  arrest  of  func- 
tion beyond  it.  When  these  contents  are  them- 
selves irritating,  or  when  the  disturbing  cause 
also  constricts  the  blood-vessels,  ulceration,  or 
gangrene  and  perforation,  are  liable  to  occur. 
The  other  effects  are  mainly  due  to  the  backward 
pressure  of  the  accumulation.  In  cases  where 
the  tube  is  the  duct  of  a  gland,  the  ultimate  effect 
is  to  arrest  the  secreting  function,  and  cause 
atrophy  of  the  gland.  This  is  attended  by  cessa- 
tion of  any  further  accumulation  ;  and  sometimes 
complete  absorption  of  the  previous  accumulation 
takes  place,  and  the  dilated  duct  shrinks  and  be- 
comes completely  atrophied.  Examples  of  this 
series  of  changes  occur  not  infrequently  in  the 
oreter  and  kidney.  W,  CArLBY. 

OCCUPATION',  etiology  ot.—See  Dis- 
FA8E,  Causes  of;  and  Public  Health. 

CBDEMA  (oiSt'w,  I  swell).— Synon.  :  Fr. 
(Edime;  Ger.  (Edem. — A  dropsical  effusion  in 
the  cellular  tissue,  whether  subcutaneous,  sub- 
mucous, subserous,  or  in  the  interstices  of  organs. 
See  Dropsy. 

CESOPHAO-US,  Diseases  of.— Synon.  :  Fr. 
Maladies  d' QSsophage ;  Ger.  Kran/cheiten  der 
Speiserdhre. — The  diseases  of  the  oesophagus  may 
be  considered  in  the  following  order : — 

1.  (Esophagitis. — Inflammation  of  the  oeso- 
phagus. 

.^TiOLOOY. — Inflammation  of  the  oesophagus, 
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arising  in  its  structures  and  confined  to  it,  is  an 
affection  of  rare  occurrence ;  or  it  may  be  that 
it  offers  so  few  marked  symptoms  that  but  small 
attention  is  paid  to  it,  and  it  never  comes  before 
the  physician.  But  by  no  means  uncommon  is 
the  extension  of  inflammation  to  the  oesophagus 
from  neighbouring  structures.  Thus,  a  catarrhal 
inflammation  of  the  throat  and  fauces  may  pass 
down  the  oesophagus.  In  children  thrush  has 
been  seen  to  extend  into  the  gullet,  setting  up  a 
certain  amount  of  inflammation ;  and  the  same 
holds  good  with  regard  to  diphtheria  and  croup. 
Where  organic  disease  of  this  organ  exists,  a 
certain  amount  of  inflammation  is  liable  to  be 
set  up.  But  by  far  the  most  common  causes  of 
acute  cesophagitis  are  the  ingestion  of  irritating 
or  corrosive  substances,  such  as  boiling  water, 
alkalies,  or  acids ;  and  mechanical  injury  from 
the  introduction  of  foreign  bodies. 

Symptoms. — Somewhere  in  the  line  of  the 
oesophagus  pain,  varying  in  intensity,  of  a  burn- 
ing or  lancinating  character,  is  complained  of, 
at  times  so  severe  as  to  induce  vomiting.  This 
pain  is  rendered  intensely  acute  by  all  attempts 
at  swallowing.  Even  the  passage  of  the  saliva  is 
sufScient  to  set  it  up,  and  hence  it  is  that  this  fluid 
is  seen  dribbling  from  the  mouth  of  the  child  who 
is  the  subject  of  this  disorder.  Thirst  is  a  usual 
accompaniment  of  oesophagitis;  but  rather  than 
endure  the  agony  of  swallowing  fluids,  the  indi- 
vidual will  put  from  him  all  fluids,  however 
bland.  If  the  attendant  insist  upon  an  effort 
being  made  to  swallow  some  sustenance,  most 
usually  this  is  speedily  rejected,  accompanied 
with  much  viscid  mucus,  flakes  of  lymph,  mem- 
branous shreds,  and  sometimes  blood  or  pus.  The 
amount  of  fever  and  constitutional  disturbance  is 
in  proportion  to  the  intensity  of  the  inflammation. 

Prognosis. —  If  simple,  acute  oesophagitis 
usually  terminates  in  resolution,  and  somewhat 
speedily.  If  it  be  due  to  the  passage  of  acrid 
or  hot  substances,  ulceration  of  the  oesophagus 
may  result;  or  simply  a  permanent  thickening 
of  the  coats  of  the  tube,  whereby  its  calibre  is 
reduced,  and  stricture  is  the  residt. 

Tbeatment. — It  is  best  to  abstain  from  all 
attempts  to  give  nourishment  in  the  ordinary 
way,  and  to  rely  entirely  upon  nutritive  enemata 
till  the  acuteness  of  the  affection  has  passed.  Ice 
may,  however,  be  given  to  the  patient  to  suck,  if 
it  prove  agreeable  to  him.  For  the  relief  of  the 
pain  wai-m  poultices  may  be  applied  externally, 
or  opiate  fomentations.  Opium  may  be  adminis- 
tered either  by  enema,  or  subcutaneously.  The 
state  of  the  bowels  must  be  attended  to. 

2.  Ulceration.- iETioLOOY.— This  affection, 
as  we  have  already  seen,  may  arise  as  the  result 
of  the  passage  of  irritating  fluids  through  the 
oesophagus.  More  commonly  it  is  brought  about 
by  the  swallowing  of  certain  pointed  or  angular 
bodies  which  stick  in  the  gullet,  and  cannot  be 
dislodged,  or  before  their  removal  have  eroded 
the  mucous  membrane  and  produced  ulceration. 
Simple  ulcer  and  perforating  ulcer  of  the  oeso- 
phagus have  also  been  described;  they  are  similar 
to  those  which  are  observed  in  the  stomach,  but 
are  of  rare  occurrence. 

Symptoms. — These  are  similar  to  the  pheno- 
mena described  under  oesophagitis,  only  the  pain 
is  more  localised,  and  is  more  generally  referred 
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to  a  circumscribed  spot  between  the  scapulas  in 
the  back,  at  the  top  of  the  sternum,  or  in  the 
praecordia.  The  same  difficulty  in  swallowing 
is  experienced,  and,  on  account  of  the  slowness 
of  the  ulcerated  surface  to  heal,  is  much  more 
protracted,  so  that  the  patient  emaciates  rapidly, 
and  death  from  starvation  has  even  been  known 
to  occur.  In  the  perforating  variety  a  commu- 
nication may  be  established  between  the  oeso- 
phagus and  one  of  the  bronchi — more  likely  the 
left,  the  pleura,  or  the  pericardium.  Ausculta- 
tion may  reveal  a  change  of  tone  in  the  sound 
of  the  swallow,  it  being  more  dead  in  quality  than 
in  health.  The  bolus  swallowed  seems  also  as 
if  it  -were  diminished  in  bulk,  but  much  elongated, 
so  that  it  takes  longer  to  pass  the  ulcerated  spot 
than  it  does  at  any  other  portion  of  the  tube. 

Prognosis. — This  must  be  founded  on  the 
nature  of  the  ulcer,  but  it  is  always  serious. 

Theatmbnt. — Not  much  reliance  is  to  be  placed 
upon  medicinal  treatment.  The  patient's  strength 
must  be  sustained  by  the  liberal  use  of  generous 
diet  if  he  can  swallow,  or  by  nutrient  enemata. 
It  may  be  possi  ble  to  pass  into  the  stomach  a 
small-sized  oesophageal  tube(catheter No.  15)  and, 
by  attaching  it  to  the  stomach-pump,  thereby 
introduce  plenty  of  nourishment.  Stimidants 
will  also  most  likely  be  called  for.  Ice  may  be 
freely  allowed.  Local  application  of  nitrate  of 
silver,  tannic  acid,  borax,  and  other  agents,  by 
means  of  bougies,  has  been  advised. 

3.  Dilatation. — Dilatation  may  affect  the 
oesophagus  in  its  entire  length,  but  more  com- 
monly involves  merely  a  portion  of  the  tube,  as  is 
frequently  observed  in  cases  of  stricture  of  the 
oesophagus.  In  addition  to  this,  sacs  are  met 
with  in  the  walls  of  the  canal,  -which  commu- 
nicate with  it.  These  diverticuli  are  usually 
formed  by  the  distension  of  all  the  coats  of 
the  oesophagus,  but  sometimes  by  the  mucous 
membrane  alone  becoming  dilated,  and  pushed 
bet-ween  the  other  coats.  The  causes  -which  give 
rise  to  this  condition,  in  addition  to  stricture,  are 
the  lodgment  of  some  foreign  body  in  the  walls 
of  the  oesophagus  (this  is  one  of  the  most  fre- 
quent origins  of  the  diverticula),  and  paralysis 
of  the  walls  induced  by  chronic  catarrh. 

Symptoms  These  are  not  marked.  If  the  dila- 
tation be  idiopathic,  and  involve  the  -whole  length 
of  the  tube,  nothing  very  abnormal  will  be  present 
to  lead  to  the  discovery  of  this  condition.  If  it  be 
secondary,  dependent  upon  stricture,  then  in  ad- 
dition to  the  symptoms  described  under  that  head, 
it  -will  be  observed  that  the  food,  after  it  has  been 
swallowed,  is  much  longer  retained  than  formerly. 
There  is  also  experienced  a  sensation  of  fulness, 
which  may  sometimes  be  perceptible  to  vision, 
at  the  point  above  the  stricture,  and  this  is  ac- 
companied by  a  desire  to  relieve  the  sensation 
by  vomiting,  which  sooner  or  later  occurs,  spon- 
taneously or  induced  by  the  patient  himself,  and 
affords  great  and  immediate  comfort.  In  the 
case  of  diverticula,  when  of  some  size,  the  symp- 
toms are  very  similar  to  those  above  described. 
In  addition,  it  may  be  noticed  that  a  very  bad 
odour  is  given  off  from  the  mouth  of  the  patient, 
due  to  the  retention  and  decomposition  of  the  food 
in  these  pouches.  According  to  their  site,  tumours, 
varying  in  size  as  the  individual  has  more  or  less 
lately  been  partaking  of  food,  may  be  observed. 
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These  may  sometimes  interfere  with  respiration 
or  circulation.  Auscultation  in  the  case  of  simple 
dilatation  indicates  that  no  obstruction  to  the 
passage  of  the  bolus  exists,  and  there  is  no  pro- 
longation of  the  time  it  takes  to  pass  into  the 
stomach.  But  an  alteration  in  the  vigour  of  the 
peristaltic  action  is  observed.  There  is  a  defi- 
ciency or  entire  loss  of  the  contraction  of  the 
muscles,  and  the  gradual  transmission  of  the 
bolus  onwards  is  no  longer  heard,  but  it  appears 
to  run  or  drop  at  once  into  the  stomach.  It  is 
generally  believed  that  men  are  more  subject  to 
this  affection  than  women ;  and  it  is  met  -with  in 
the  decline  of  life. 

Teeatmbnt. —  Treatment  of  no  avail  for 
dilatation  of  the  cesophagtis,  except  so  far  as 
to  remove  the  cause,  if  possible,  and  to  treat 
symptoms. 

4.  Stricture. — This  affection  may  be  the  re- 
sult of  either  of  the  two  firsb-named  disorders  ; 
or  of  a  changed  condition  of  the  -walls  of  the  oeso- 
phagus, brought  about  by  the  existence  of  some 
new  growth,  such  as  that  resulting  from  cancer  or 
syphilis.  Further,  contraction  of  the  oesophagus 
may  be  due  to  the  presence  of  a  tumour  or  other 
growth  pressing  upon,  and  so  narrowing  its 
calibre.  Or,  finally,  it  may  be  simply  functional 
in  its  nature,  giving  rise  to  temporary  obstruc- 
tion, kno-wn  as  spasm  {assophoffismus)  and  func- 
tional paralysis  of  the  oesophagus. 

Stmptoms. — Organic  stricture  of  the  oesopha- 
gus may  have  existed  for  some  time  before  the 
patient  or  his  medical  attendant  realises  the  gra- 
■vity  of  the  complaint,  because  the  symptoms  de- 
velop themselves  only  very  gradually.  The  most 
noticeable  of  aU  is  the  difficulty  in  swallowing. 
At  first  this  may  be  merely  occasional,  and 
only  perceived  when  a  tolerably  large  bolus  is 
attempted  to  be  passed  do-wn  the  gullet ;  but 
gradually  the  difficulty  increases,  and  it  is  now 
not  only  confined  to  the  attempt  to  swallow 
solids,  however  finely  masticated,  but  semi-solids 
give  rise  to  the  same  sensation  as  if  the  food 
never  passed  a  certain  point,  this  point  being 
usually  referred  to  the  manubrium  stemi,  at 
the  upper  or  lower  portion,  wherever  the  stric- 
ture is  situated.    If  the  patient,  by  dint  of  great 
resolution  and  perseverance,  overcome  the  diffi- 
culty to  such  an  extent  as  to  swallow  some 
food,  the  first  morsel  passed  being  always  the 
greatest  trial,  it  may  be  retained  for  a  time,  but 
IS  ultimately  rejected.    This  desire  to  get  rid 
of  the  food  swallowed  increases  to  such  an  extent, 
that  all  aliment  is  regurgitated,  rather  than 
vomited.    The  rejected  matter  consists  of  the 
food,  but  little  altered,  largely  mixed  with  mu- 
cus, or  sometimes  -with  a  little  blood  and  pus. 
The  reaction  is  always  alkaline.  Finally  the  dys- 
phagia becomes  so  marked  that  even  the  attempt 
to  swallow  liquids  is  given  up  as  hopeless.  Co- 
incident with  the  advance  of  this  dysphagia  does 
the  emaciation  progress;  the  abdomen  falls  in  ; 
and  the  patient  dies  from  starvation.  The  passage 
of  a  bougie  will  definitely  settle  any  doubt  as 
to  the  existence  of  an  organic  stricture,  besides 
affording  information  as  to  ite  site,  extent,  and 
form  ;  but  the  operation  must  not  be  performed 
without  due  cousideration,  as  it  has  happened 
that  an  unrecognised  aneurism  has  been  opened 
by  this  instrument.  Auscultation  will  also  aid  in 
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the  diagnosis.  It  will  reveal  the  same  slowing 
of  the  passage  of  the  bolus  already  referred  to, 
and  the  same  elongation  of  it.  In  addition,  if  the 
stricture  be  very  narrow,  then  the  food  will  be 
heard  to  pass  through  it  with  difficulty  and  with 
a  creaking  sound  ;  while  if  it  be  narrower  still, 
particularly  if  the  food  be  fluid  in  its  consistence, 
'  it  eddies  as  it  were  in  a  funnel,  with  a  prolonged 
resonant  gurgle,'  as  described  by  AUbutt. 

Spasmodic  stricture  of  the  oesophagus  differs 
from  the  organic  form  in  the  suddenness  with 
which  the  dysphagia  comes  on  ;  its  paroxysmal 
natxire ;  its  not  unfrequently  being  but  one  of  the 
many  symptoms  of  hysteria ;  its  occurrence  in 
young  anoemic  females,  or  hypochondriacal  men; 
and  though  dyspepsia  may  he  complained  of,  and 
even  prove  an  exciting  cause,  still  emaciation 
does  not  exist.  The  point  where  the  impediment 
to  the  passage  of  the  food  is  experienced  is 
usually  at  the  upper  part  of  the  OBSophagus  or 
pharynx.  Occasionally  pain  is  complained  of 
on  attempting  to  swallow,  and  food  taken  is 
sometimes  ejected.  But  the  spasm  soon  yields, 
and  food  finds  its  way  into  the  stomach.  The 
difficulty  in  swallowing  is  much  increased  by 
the  attempt  being  witnessed  by  sympathising 
friends,  and  a  stern  command  to  cease  from  such 
frivolous  effisrts  often  succeeds,  to  a  surprising 
degree,  in  overcoming  the  dysphagia.  On  in- 
troducing a  bougie,  it  will  of  course  be  stopped 
if  the  spasm  exists  at  the  moment ;  but  gentle, 
careful,  continuous  pressure  will  ultimately 
cause  the  spasm  to  give  way,  and  thus  its  true 
nature  will  be  revealed. 

Peogkosis. — The  prognosis  in  cases  of  real 
organic  stricture  cannot  be  otherwise  than  always 
grave.  If  it  be  due  to  cancerous  growth,  then 
it  must  necessarily  be  most  unfavourable.  Spas- 
modic stricture  is  very  hopeful. 

Treatment. — The  treatment  appertains  more 
to  the  domain  of  surgery  than  of  medicine.  In 
the  case  of  organic  stricture,  the  frequent  passage 
of  bougies  of  varying  size  often  proves  valuable, 
except  in  the  case  of  cancer,  when  it  should 
never  be  attempted.  Diet  must  be  attended  to, 
the  state  of  the  stomach  looked  to,  and  dys- 
peptic indications  combated.  If  food  cannot  be 
swallowed  a  small  catheter  may  be  introduced 
through  this  stricture,  and  the  patient  fed  by 
the  stomach-pump;  or  nutrient  enemata  may 
be  administered.  For  the  spasmodic  variety,  the 
general  system  must  be  braced,  tonics  prescribed, 
and  the  usual  anti-hysterical  remedies  ordered. 

5.  Morbid  Gro-svths. — By  far  the  most  com- 
mon form  of  growth  in  the  oesophagus  is  cancer. 
Occasionally  fibroid  tumours  are  seen,  either 
as  such,  or  as  polypi,  situated  about  the  level  of 
the  cricoid  cartilage.  When  carcinomatous,  the 
growth  may  be  any  of  the  usual  varieties  of 
cancer;  and  it  will  frequently  be  found  to  affect 
the  upper  third,  more  commonly  the  lower  third, 
and  very  rarely  the  middle  of  the  gullet.  It  com- 
mences in  the  submucous  tissue,  speedily  involv- 
ing the  other  coats  of  the  tube.  Prom  this  it 
may  extend  to  other  organs,  and  perforation  of  the 
trachea,  bronchi,  aorta,  or  pericardium  may  take 
place. 

Symptoms. — Confining  the  attention  to  cancer 
of  the  oesophagus,  this  disease  may  well  be  sus- 
pected if,  in  an  individual  above  middle  age, 
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gradually  increasing  dysphagia  be  complained 
of  ;  if  symptoms  of  stricture  be  pronounced;  if 
pain  be  experienced,  especially  of  a  lancinating 
character,  about  the  spine  and  shoulder-blades ; 
if  nausea  and  retching  be  observed,  together 
with  irritating  cough,  and  occasional  hiccough  ; 
if  the  patient  continue  to  emaciate,  and  present 
the  dirty  greenish-yellow  complexion  common 
in  cancerous  cachexia,  together  with  enlargement 
of  lymphatic  glands  :  and  most  certainly  shall 
w-e  be  confirmed  in  our  diagnosis  if,  on  examina- 
tion of  the  vomited  matters,  cancer-cells  be  seen. 

Peognosis.— The  prognosis  is  of  the  worst 
description.  The  patient  gradually  becomes  ex- 
hausted, and  dies  of  inanition. 

Tebatment. — Treatment  can  be  merely  pal 
liative.   It  consists  in  relieving  the  pain  by  nar- 
cotics; and  endeavouring  to  sustain  the  patient's 
strength  as  long  as  possible. 

Claud  Mdiehbad. 

CESTRirS  (oUrpos,  a  gadfly).— Synon.  :  Pr. 
Oestre;  Ger.  Bremse. — A  genus  of  dipterous  in- 
sects, called  gadflies,  the  larvae  of  which,  vulgarly 
known  as  maggots  or  bots,  live  parasitically  in 
man  and  animals.  The  ordinary  human  bot, 
(Estrushominis,  is  of  rare  occurrence  in  England, 
but  is  not  unfrequently  met  with  in  warm  coun- 
tries, especially  in  South  America.  The  larva  of 
the  gadfly  of  the  ox,  (Estrus  bovis,  also  occasionally 
attacks  man.  Dr.  J.  M.  Duncan  has  recorded 
an  interesting  case  of  the  latter  kind  {Edinburgh 
Monthly  Journal,  1854),  and  Bracey  Clark  long 
previously  noticed  a  similar  instance.  Cases  of 
QSstrus  hominis  were  either  described  or  noticed 
by  many  earlier  observers,  amongst  whom  were 
Linnseus,  Gmelin,  Eudolphi,  Olivier,  Gill,  How- 
ship,  and  Treherne.  The  writer  is  in  possession 
of  full  particulars  of  a  case  forwarded  to  him, 
with  the  parasite,  by  Mr.  Higginson  of  Liver- 
pool. It  occurred  in  a  boil  at  the  back  of  the 
thigh.  A  third  species  of  human  bot,  CEstnis 
guildingii,  from  Trinidad,  is  described  by  Guild- 
ing ;  besides  which,  nearly  a  score  of  other 
similar  cases  have  been  placed  on  record  by 
various  authors  who  were  not  able  to  identify 
the  species. 

True  maggots  and  other  bot-like  larvae  are 
continually  encountered  in  medical  practice.  As 
a  rule,  their  identification  as  species  can  only  bo 
determined  by  skilled  entomologists.  Some  forty 
years  ago  Mr.  Hope  referred  the  forms  then 
known  to  upwards  of  twenty  separate  genera 
of  insects  {London  Medical  Gazette,  1837-38). 
Amongst  cases  of  insect  larva3  possessing  more 
than  ordinary  interest  we  may  particularise  the 
following: — 1.  Several  cases  in  which  the  larvae 
of  the  coleopterous  insect  Blaps  {B.  mortisaga) 
passed  from  the  stomach  and  intestines.  In 
Pickell's  celebrated  case  1,206  larvae  were  found, 
besides  several  of  the  full-grown  insects,  which 
are  popularly  known  as  the  churchyard  beetle. 
The  writer  recorded  a  case  {British  Med.  Jour., 
1877),  from  the  practice  of  Dr.  Horne,  of  Barn- 
sley,  where  a  living  larva  was  passed  by  an 
infant.  2.  Numerous  cases  of  the  larvae  of  An- 
ihomyia  canalictdaris.  Several  of  those  have 
occurred  in  the  writer's  practice.  3.  In  Hope's 
list  {loc.  cit.)  nine  cases  of  mealworm  are  given 
{Tenebrio  mohior).     4.  The  occurrence  in  thp 
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human  body  of  the  maggots  of  various  species 
of  fly  has  frequently  been  noticed  {Musca  domcs- 
iica,  M.  carnaria,  M.  sarcopliaga,  M.  vomitoria, 
&c.).    6.  In  several  instances,  the  so-called  rat- 
tailed  larvae  {Hclophilus)  have  been  passed  per 
anum.    One  such  case  was  brought  under  the 
notice  of  the  writer  by  Mr.  Noot ;  and  a  more 
recent  instance  has  occurred  in  the  practice  of 
Dr.  W  H.  S.  Westropp,  at  Lisdoonvarna,  Ire- 
land.   The  writer  identified  the  parasite  in  both 
cases.     6.  The  late  Dr.  Livingstone,  when  in 
Africa,  was  attacked  in  the  leg  by  a  small  bot- 
like  larva,  which  Dr.  Kirk  removed  by  incision. 
The  specimen  was  presented  to  the  writer,  and 
is  now  preserved  in  the  museum  of  the  Royal 
College    of  Surgeons    {Catalogue  of  Entozoa, 
No.  196).    In  actual  practice  it  is  not  uncommon 
to  find  the  larvoe  of  various  species  of  moths 
(Noctua),  either  in  the  night-stool  or  chamber- 
utensil  ;  these,  for  the  most  part,  being  acciden- 
tally introduced.    In  like  manner  the  maggots 
of  various  butterflies  and  other  insects,  are  often 
passed,  having  been  previously  swallowed  along 
with  food.    Lastly  (7),  we  may  refer  ta  the 
horrible  habits  of  the  larvae  of  the  golden  fly 
(Lucilia  hominivorax).  This  insect,  according  to 
M.  Coquerel,  is  particularly  destructive  to  the 
convicts  of  Cayenne.    The  larvae,  hatched  from 
eggs  previously  deposited  in  the  mouth  and  nos- 
trils of  the  victim,  penetrate  and  devour  the 
living  tissues,  after  the  manner  of  ordinary 
maggots  in  putrid  flesh.  According  to  M.  Bouyer 
{Tour  du  Monde,  1866),  the  majority  of  the  cases 
prove  incurable.    Other  species  of  Lucilia  have 
the  habit  of  attacking  the  eyes,  mouth,  and 
nostrils  of  toads  and  frogs,  the  maggots  eating 
into  the  tissues  of  the  li^'ing  batrachians.  Dr. 
McMunn  (of  Wolverhampton)  and  the  writer 
have  seen  instances  of  this,  and  have  conflrmed 
the  observations  of  Herr  Boie,  and  of  M.  Girard, 
M.  Moniez,  and  others. 

Tkeatment. — As  regards  the  treatment  of 
intestinal  insect-parasites,  ordinary  purgatives, 
salines,  and  vermifuges,  especially  turpentine,  will 
usually  dislodge  them  ;  whilst  for  those  that  occur 
in  wounds  or  iilcers  at  or  near  the  surface,  nothing 
is  better  than  the  application  of  carbolic  acid 
solution.    See  Entozoa.  T.  S.  Cobbold. 

OEYNHAITSEir,  or  REHME,  in  Ger- 
many. —  Gaseous  thermal  salt  waters.  See 
Mineral  AVatees. 

OEEN,  in  Hungary. — Sulphated  waters.  See 
Mineral  Waters. 

OIDITJM  ALBICANS.— A  vegetable  para- 
site, associated  with  aphthae  or  thrush.  Sec 

APHTH.B. 

OIWOMATTIA  {ohos,  wine,  and  (lavla,  mad- 
ness).— A  synonym  for  dipsomania.  Sec  Dipso- 
mania. 

OLD  AGE,  Signs  of.    See  Senility. 

OLFACTORY  NERVE,  Morbid  Con- 
ditions of. — The  principal  morbid  conditions 
that  occur  in  connexion  with  the  nerve  of  smell 
are  the  following : — 

1.  Olfactory  HyperaBsthesia.  Stnon.  : 
Hyperoamia. 


olfactoey  nerve. 

Definti'ion. — Increased  sensitiveness  of  the 
olfactory  nerve. 

JEtiology  and  Symptoms.— This  condition  la 
seen  in  the  increased  nervous  sensibility  which 
results  irom  chronic  debilitating  illness.  It 
occurs  also  in  hysteria,  in  which  remarkable, 
almost  auimal,  acuteness  of  the  sense  is  some- 
times present,  so  that  not  only  objects  but  per- 
sons have  been  discriminated  by  this  means.  In 
insanity  the  same  condition  is  sometimes  seen. 
It  is  usually  associated  with,  and  has  to  bo 
distinguished  from,  an  altered  appreciation  of 
odours,  shown  in  the  abnormal  enjoj-ment  of  or 
disgust  at  the  odours  which  are  recognised  with 
natural  or  pretenatural  acuteness. 

TEEATJiErJT. — The  condition  rarely  calls  for 
special  treatment. 

2.  Subjective  Sensations  of  Smell. — Sub- 
jective sensations  of  smeU  occur  from  central 
disease,  or  from  irritation  of  the  nerve  of  smell. 
In  the  insane  olfactory  hallucinations  occur, 
though  less  commonly  than  those  of  the  optic 
or  auditory  nerve.  Schlager  met  with  them  in 
five  oases  out  of  six;  hundred.  In  epilepsy  sub- 
jective sensations  of  smell  occur  as  occasional 
prodromata  of  fits,  and  the  disease  in  these  cases 
probably  involves  the  olfactory  centre  in  the 
anterior  part  of  the  temporo-sphenoidal  lobe. 
It  was  so  in  a  case  of  tumour  recorded  by  Sander. 
Irritation  of  the  nerve,  from  meningeal  disease 
or  injury,  also,  in  rare  cases,  causes  olfactory 
hyperaesthesia.  Dr.  Quain  has  recorded  an  in- 
teresting case  of  perityphlitis,  in  which  an  appa- 
rently subjective  sensation  of  a  foul  odour  was 
persistently  complained  of  by  the  patient,  until 
evacuation  of  the  contents  of  the  abscess,  when 
the  supposed  smeU  completely  disappeared. 

3.  Perversion  of  the  Sense  of  SmelL — 
Synon.  :  Parosmia. — This  is  a  rare  condition 
which  occasionally  results  from  irritation  of  the 
nerve  or  central  organ.  In  a  case  recorded  by 
Legg,  some  time  after  an  injury  to  the  head 
aU  substances  '  tasted  '  of  gas  or  paraffine,  and 
there  was  marked  diminution  in  the  acuteness  of 
the  sense  of  smell. 

4.  Olfactory  Ansesthesia. — Synon.  :  Anos- 
mia. 

Definition. — Loss  or  diminution  of  the  sense 
of  smell. 

.Etiology. — The  causes  may  be  local  changes 
in  the  organ  of  smell ;  disease  of  the  nerve  ;  or 
disease  of  the  centre. 

a.  Among  local  causes  may  be  mentioned  the 
following: — (1)  acute  and  chronic  catarrh  of  the 
olfactorj'  raucous  membrane,  the  latter  causing 
thickening  ;  a  condition  sometimes  produced  by 
excessive  snuflT-taking.  (2)  Dryness  of  the 
mucous  membrane,  as  in  cases  of  destruction  of 
the  external  nose  (Notta),  or  in  paralysis  of  the 
fifth  nerve.  (3)  Occlusion  of  the  passage  by 
polypus,  preventing  the  access  of  air  to  the 
olfactory  region.  (4)  Impaired  access  of  air 
consequent  on  facial  paralysis.  The  loss  of  the 
power  of  dilating  and  keeping  expanded  the 
nostril  prevents  a  due  quantity  of  air  being 
drawn  through  the  nasal  passage  ;  and,  more- 
over, the  loss  of  power  of  compressing  the  nos- 
tril in  'sniffing,'  prevents  the  air  being  directed 
into  the  olfactory  region.  (5)  In  rare  cases  loss 
I  of  pigment  in  the  nose,  consequent  on  general 
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loss  of  pigment,  has  appeared  the  cause  of  loss 
of  smpll. 

b.  Damage  to  the  olfactory  nerve  may  result 
from  injury  or  disease.  It  is  not  an  uncommon 
result  of  blows  or  falls  upon  the  head,  and  it  is 
probable  that  in  these  cases  the  delicate  olfac- 
tory nerves  are  torn  from  the  bidb  (see  Nose, 
Diseases  of).  The  bxiJb,  or  tract,  may  also  suifer 
in  adjacent  disease,  as  tumour,  abscess,  caries 
of  the  bone,  and  meningeal  changes,  especially 
syphilitic.  Spontaneous  atrophy  of  the  olfactory 
bulbs  occasionally  occurs  in  old  age  (Prevost), 
and  has  been  met  with  in  yoimger  persons  in  the 
'essential  anosmia'  of  Notta. 

c.  In  cerebral  disease  the  sense  of  smell  is 
sometimes  lost.  It  may  be  impaired  in  so- 
called  functional  disease,  as  in  hysteria,  and  in 
degenerative  disease,  as  paralytic  dementia.  It 
is  occasionally  lost  in  organic  disease  involving 
the  roots  of  the  olfactory  nerve.  Unilateral 
anosmia  has  been  met  with  in  cases  of  aphasia 
(Hughlings  Jackson),  an  association  which  is 
explained  by  the  passage  of  the  external  root 
of  the  olfactory  nerve  past  the  island  of  Eeil 
to  the  anterior  part  of  the  temporo-sphenoidal 
lobe. 

It  is  to  be  remembered  that  the  olfactory 
nerves  are  sometimes  congenitally  absent. 

Symptoms. — The  evidence  of  anosmia  is  the 
loss  of  the  perception  of  odours.  This  may  be 
partial  or  complete,  according  to  the  extent  of 
involvement  of  the  nerves.  It  may  be  lost  on 
both  sides ;  or  when  due  to  degenerative  changes, 
ou  one  side  only.  When  due  to  organic  brain- 
disease  it  is  lost  on  the  side  on  which  the  cerebral 
lesion  is  situated. 

Diagnosis. — The  diagnosis  presents  little 
difiiculty.  The  aiFection  is  commonly  com- 
plained of,  but  often  as  'loss  of  taste,'  the 
diminished  perception  of  flavours  being  more 
obvious  to  the  patient  than  the  loss  of  smell. 
The  sensations  included  under  the  term '  flavour ' 
are,  it  need  hardly  be  said,  really  olfactory  and 
not  gustatory.  In  examination,  care  must  be 
taken  to  employ  only  substances — as  aromatic 
oils,  &c. — which  affect  the  olfactory  nerve,  and 
not  acrid  substances,  as  ammonia  and  acetic  acid, 
which  stimulate  also  the  fifth  nerve. 

PsOGNosis. — The  prognosis  in  anosmia  is 
favourable  when  due  to  a  local  cause,  but  when 
there  is  reason  to  suspect  injury  or  disease  of 
the  olfactory  nen'e  or  centre,  recovery  is  im- 
probable. 

Treatment. — Anosmia,  as  a  symptom,  rarely 
calls  for  treatment,  which  should  be  directed 
to  its  cause.  Sometimes  local  stimulation  is  of 
service;  and  occasionally  counter-irritation,  by 
blisters  to  the  neck,  has  appeared  to  assist  re- 
covery. In  hysterical  cases  faradisation  of  the 
nasal  mucous  membrane  has  been  recommended  ; 
but  the  olfactory  nerve  itseLt  is  cot  accessible 
to  electrical  stimulation.       W.  E.  Goweks. 

OIiIG^M;[A(oA./7oy,small,andor/na,  blood). 
Deficiency  of  the  total  amount  of  blood  in  the 
body.    See  Blood,  Morbid  Conditions  of. 

OMAGBA  the  shoulder,  and  &ypa,  a 

aeizure).— SiNON. :  Fr.  Omagre;  Ger.  Schulter- 
gtcht.—A.  name  for  gout  in  the  shoulder.  See 
Gout, 
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OMEHTTJM,  Diseases  of.  See  Pehito- 
NBUM,  Diseases  of. 

OlfAITlSM  (Onan). — A  synonym  for  mas- 
turbation.   See  Mastuebation. 

ONYCHIA  (ovuj,  the  nail).— An  inflamma- 
tory affection  of  the  matrix  of  the  naU.  See 
Nails,  Diseases  of. 

ONYCHOGRYPHOSIS  {ivvl  the  nail,  and 
•ypmbs,  curved). — This  term  is  applied  to  curva- 
ture of  the  nails  ;  and,  more  particularly,  to  the 
oblique  elevation  of  tlie  nails  from  their  matrix 
by  the  accumulation  beneath  them  of  crude  cell- 
substance,  which  forms  a  kind  of  wedge,  and 
crumbles  away  upon  desiccation.  See  Nails, 
Diseases  of. 

ONYCHOMYCOSIS  {ovv^  the  nail,  and 
IJ.VKT1S,  a  fungus).  —  Parasitic  disease  of  the 
nails.  See  Epiphttic  Sxin-disbases  ;  and  Nails, 
Diseases  of. 

OPHIASIS  (o(/)i?,  a  serpent).— A  form  of 
alopecia  areata,  which  assumes  a  serpentine 
figure,  either  by  creeping  onwards,  or  by  the 
blending  of  two  or  more  of  the  circular  discs. 
See  Baldness. 

OPHTHALMIA  (o</)0aA/tbs,  the  eye).— 
Stnon.  :  Fr.  Ophthalmie ;  Ger.  Ophthalmia. — 
A  general  term  which  might  be  used  to  express 
any  morbid  condition  of  the  eye,  but  which  is 
restricted  by  custom  to  the  forms  of  inflamma- 
tion which  originate  in  the  superficial  structures 
of  the  organ,  such  as  the  varieties  of  conjunc- 
tivitis, or  the  phlyctenulae  which  sometimes 
appear  upon  the  cornea,  and  may  give  rise  to 
shallow  ulcers.  Thus  we  have  mention  by 
authors  of  infantile,  catarrhal,  contagious,  puru- 
lent, and  strumous  or  phlyctenular,  ophthalmia. 
See  Eye  and  its  Appendages,  Diseases  of. 

OPHTHALMITIS  {b<peaXfj.hs,  the  eye).— 
Synon.  :  Panophthalmitis;  Fr.  Ophthalmite ; 
Ger.  Augenentzundung. — A  term  which  has  been 
used  to  express  inflammation  affecting  the  whole 
of  the  structures  of  the  eyeball,  superficial  as 
well  as  deep.  Such  a  condition  is  most  fre- 
quently seen  after  operations  upon  the  eye,  and 
was  described  by  the  late  Dr.  Jacob  as  eyeballitis  I 
See  Eye  and  its  Appendages,  Diseases  of. 

OPHTHALMOSCOPE  {o<peaKfi.hs,  the  eye, 
and  o-Korre'co,  I  examine). — Syndic.  :  Fr.  Ophthal- 
moscope ;  Ger.  Ophthalmoskop, 

The  ophthalmoscope  is  an  instrument  for 
lighting  up  the  interior  of  the  eye,  in  such  a 
manner  as  to  render  the  con'ained  structures 
clearly  visible. 

DiiSCBiPiioN. — The  first  ophthalmoscope  was 
invented  about  1847,  by  the  late  Mr.  Charles 
Babbage.  who  laid  it  aside  because  an  ophthalmie 
surgeon  to  whom  he  showed  it,  and  who  failed  to 
perceive  its  probable  utility,  afforded  him  no 
encouragement.  In  1851  another  form  of  the 
instrument  was  invented  by  Ilelmholtz  ;  but,  in 
1852,  Babbage 's  original  form  was  re-invented  by 
Ruete,  and  this,  with  a  few  unimportant  modifi- 
cations, has  over  since  held  its  ground  in  practice. 
It  consists,  essentially,  of  a  slightly  concave 
mirror,  with  a  small  central  perforation  ;  or,  if 
the  mirror  be  of  silvered  glass,  with  the  silvering 
3  Y  2 
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removed  from  a  small  circle  in  the  centre.  A 
mirror  the  size  of  a  sliilling  is  large  enougii  for 
all  practical  purposes,  and  a  central  aperture  of 
not  more  than  2  or  3  millimfetres  in  diameter  is 
better  than  a  larger  one.  The  mirror  may  be 
attached  to  a  handle  of  any  proportions  pre- 
ferred by  the  owner,  or  may  be  left  without 
one  ;  but  it  must  be  accompanied  by  certain 
auxiliary  convex  and  concave  lenses,  the  uses  of 
which  will  be  presently  explained.  The  focal 
length  of  the  mirror  is  usually  about  8  inches. 

Method  of  Usb. — In  order  to  learn  the  use  of 
the  ophthalmoscope,  the  beginner  will  do  well  to 
avail  himself  of  a  contrivance  called  Perrin's  ar- 
tificial eye,  or  of  the  more  elaborate  one  lately 
designed  by  Landolt.  The  former  consists  of  a 
small  hollow  sphere  of  metal,  to  represent  the  eye, 
closed  in  front  by  a  lens,  which  can  be  changed  at 
pleasure,  and  behind  by  a  door  for  the  insertion  of 
pictures  of  various  healthy  and  diseased  condi- 
tions of  the  retina.  When  an  artificial  eye  is  not 
available,  the  learner  should  take  the  patient  into 
an  obscurely  lighted  room,  and  should  stand  or 
sit  facing  him,  with  the  two  heads  upon  the  same 
level.    A  gas  or  oil  flame— preferably,  from  its 
greater  steadiness  and  superior  illumination,  that 
of  an  argandburner— is  then  placed  upon  the  same 
level  as  the  eye  which  is  to  be  examined,  on  the 
same  side  of  the  head,  and  a  little  behind  it,  so 
that  no  direct  light  shall  fall  upon  the  cornea. 
The  observer,  commencing  with  his  face  exactly 
opposite  that  of  the  patient,  and  about  eighteen 
inches  distant  from  it,  places  the  back  of  the 
ophthalmoscope  mirror  against  his  eye,  using 
preferably  that  which  is  opposite  to  the  eye  to 
be  examined,  the  right  eye  for  the  patient's  left, 
and  vice  versa.    The  patient  is  directed  to  look 
as  if  at  a  distant  object,  over  the  shoulder  of 
the  observer  which  is  most  remote  from  the  eye 
under  inspection,  thus  looking  over  the  observer's 
left  shoulder  wlien  the  right  eye  is  being  ex- 
amined.   In  this  position,  the  observed  eye  is 
turned  a  little  towards  the  nose  ;  and  the  optic 
nerve-entrance,  which  is  somewhat  on  the  nasal 
side  of  the  posterior  pole,  is  brought  opposite  to 
the  pupil.  Looking  through  the  mirror-aperture, 
the  observer  directs  the  light  of  the  flame,  re- 
flected from  the  polished  surface,  in  such  a 
manner  that  it  falls  into  the  pupil  of  the  ob- 
served eye ;  and  this  light,  returning  from  the 
eye,  reaches  him  through  the  perforation.  It 
exhibits  the  cavity  of  the  eye  iUuminated,  but, 
as  a  rule,  shows  no  objects,  but  only  the  pupil 
as  a  reddish  or  yellowish  circle.  In  order  to  see 
the  contained  structures,  two  methods  are  em- 
ployed, the  indirect  and  the  direct ;  the  former 
of  which  gives  the  better  general  view  of  the 
fundus,  the  latter  the  greater  facilities  for  study- 
ing the  condition  of  single  points  on  the  nerve 
or  on  the  retinal  surface.    It  is  therefore  neces- 
sary to  be  conversant  with  both,  and  to  use  one 
or  both  as  circumstances  may  require. 

Indirect  Mel/wd— In  using  the  indirect  me- 
thod, the  observer  takes  a  biconvex  lens,  of  about 
two  inches  focal  length,  and  holds  it  with  his 
free  hand  in  the  track  of  the  returning  light,  and 
at  about  two  inches  from  the  eye  of  tlie  patient. 
The  rays  of  light,  thus  rendered  convergent,  be- 
come united  into  an  aerial  inverted  image  of  the 
fundus  of  the  eye,  which  imago,  and  not  the  fundus 
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itself,  will  be  the  object  of  vision  to  the  observei. 
The  position  of  the  image  is  in  the  focal  plane  of 
the  lens,  nearer  to  the  spectator  ;  and,  in  order  to 
see  it  clearly,  nothing  is  necessary  but  to  have 
tlie  observing  eye  in  the  track  of  the  returning 
r.'iys,  and  at  the  right  distance  fi-om  the  image  ; 
which,  it  must  be  remembered,  with  a  two-inch 
lens,  will  be  four  inches  or  more  nearer  to  the 
observei  than  the  eye  of  the  patient.  The  whole 
art  of  using  the  ophthalmoscope  for  the  indirect 
method  may  be  said  to  consist  in  moving  the 
eye  to  and  fro  upon  the  line  of  sight  until  the 
right  distance  is  attained,  without  moving  it 
laterally  so  as  to  get  out  of  the  track  of  the 
rays,  and  without  losing  the  illumination.  As 
soon  as  a  vessel,  or  any  other  defined  object,  is 
seen,  the  observer  knows  that  his  distance  is 
correct,  and  he  then  causes  the  patient  to  change 
the  direction  of  his  eye  until  every  part  of  its 
fundus  has  come  successively  into  view.  The 
image,  it  must  be  remembered,  is  inverted  in 
every  particular  ;  its  nasal  side  representing  the 
temporal  side  of  the  retina,  and  its  upper  por- 
tion the  lower  portion  of  the  retina.    In  first 
attempts  to  use  the  ophthalmoscope  it  is  desir- 
able to  have  the  pupil  of  the  observed  eye 
dilated  by  atropin  or  duboisin,  but,  after  dex- 
terity has  been  attained,  the  dilatation  may  in 
most  cases  be  omitted.    The  details  of  the  re- 
tinal image  are  sometimes  more  or  less  obscured 
by  an  image  or  images  of  the  lamp-flame ;  of 
which  there  may  be  two,  one  formed  by  the  an 
terior  and  one  by  the  posterior  surface  of  the 
lens.    These  images  are  only  sources  of  embar- 
rassment when  the  lens  is  held  vertically,  and 
may  be  displaced  and  put  out  of  sight  by  giving 
it  a  small  degree  of  obliquity.    A  bright  image 
of  the  mirror  itself  upon  the  retina,  showing;  the 
central  perforation  as  a  dark  spot,  is  sometimes 
troublesome  to  beginners ;  and  it  is  said  that 
this  image  has  even  been  mistaken  for  that  of 
the  optic  nerve.    The  blackness  and  sharp  defi- 
nition of  the  perforation  should  render  such  a 
mistake  impossible ;  and  the  image  m&y  readily 
be  displaced  by  a  slight  alteration  of  the  angle 
at  which  the  mirror  is  held. 

In  order  to  magnify  the  inverted  image,  and 
to  increase  its  brightness  by  bringing  the  mirror 
nearer  to  the  eye  of  the  patient,  a  convex  lens 
may  be  placed  behind  the  mirror  for  the  ob- 
server to  look  through.  Something  of  this  kind 
is  always  necessary  for  observers  who  have 
reached  the  period  of  life  at  which  spectacles 
are  required  for  reading ;  and  it  is  advantageous 
to  all  persons.  The  writer's  practice  is  to  use  a 
lens  of  about  seveu  inches'  focal  length  in  this 
manner ;  and  there  is  thus  obtained  an  image 
which  for  many  purposes  is  as  good  as  that  af- 
forded by  the  direct  method.  With  such  a  lens, 
the  eye  of  the  observer  can  be  only  seven  inches 
from  the  image,  and,  as  this  ■will  be  formed  four 
inches  in  front  of  the  ej'o  of  the  patient,  it  follows 
that  the  two  faces  will  be  only  eleven  inches 
apart.  At  this  comparatively  small  distance, 
the  illumination  of  the  fundus  of  the  observed 
eye,  which  is  afforded  by  a  good  mirror,  is  ex- 
ceedingly satisfactory. 

Direct  Method. — In  the  direct  method,  the  ob- 
server does  not  apply  any  intervening  glass  be- 
tween the  mirror  and  the  eye  of  the  patient,  but 


comes  as  close  to  the  latter  as  possible,  and  locks, 
not  at  an  aerial  optical  image,  but  at  the  actual 
fundus  itself,  maguitied  by  its  owu  crystalline  lens. 
It  is  only  when  the  eyes  of  both  observer  and 
patient  are  of  normal  refraction,  or  emmetropic, 
that  this  can  be  done  without  the  aid  of  a  lens, 
■which  ■when  required  is  most  conveniently  placed 
behind  the  mirror.  The  lens  employed  for  this 
purpose  must  be  such  as  to  correct  the  sum  of 
tlie  error  of  refraction  of  both  the  eyes  ;  and 
must  therefore  be  concave  ■when  this  error  is  on 
the  side  of  myopia,  convex  ■when  it  is  on  the  side 
of  hypermetropia.  An  observer  ■who  is  short- 
sighted ■will  begin  his  investigation  ■with  a  con- 
cave lens  behind  his  mirror,  ■which  corrects  his 
o^wn  short  sight ;  and  he  will  add  to  or  diminish 
the  power  of  this  lens  to  meet  any  degree  of 
ametropia  ■which  the  observed  eye  may  present 
in  addition  to,  or  in  diminution  of,  his  own.  In 
order  to  facilitate  the  required  changes,  all  ne- 
cessary lenses  are  now  usually  mounted  upon  a 
revolving  disc  placed  behind  the  mirror,  and  so 
arranged  that  each  one  of  them  can  be  brought 
in  turn  before  the  aperture.  In  one  of  the  best 
of  the  modern  forms  of  instrument,  that  of  Dr. 
Loring,  of  New  York,  the  mirror  itself  is  made 
to  turn  upon  pivots  in  a  vertical  line  indepen- 
dently of  the  disc  of  lenses,  so  that  the  correct- 
ing lens  receives  no  obliquity  from  the  position 
of  the  mirror.  This  contrivance  is  valuable  in 
some  cases,  especially  when  a  correcting  lens  of 
high  power  is  required,  because  such  a  lens,  if 
held  obliquely,  is  liable  to  produce  some  distor- 
tion of  the  objects  seen  through  it.  In  using 
the  revoWng  disc,  a  normal-sighted  observer 
commences  with  no  lens  behind  the  aperture ; 
and,  if  he  then  obtains  clear  definition,  he  knows 
that  the  eye  into  which  he  is  looking  is  normal- 
sighted  also,  or  at  most  is  only  in  a  slight  de- 
gree hypermetropic.  If,  on  the  contrary,  he 
does  not  obtain  a  clear  image,  he  knows  that 
the  eye  into  which  he  is  looking,  unless  the 
transparency  of  its  media  be  impaired,  is  not 
normal-sighted,  but  that  it  is  either  myopic, 
or  hypermetropic  in  a  somewhat  high  degree. 
Keeping  the  fundus  in  view,  he  causes  the  disc 
to  revolve,  until  a  lens  comes  over  the  aperture 
■which  renders  the  picture  distinct ;  and  he  has 
then  only  to  see  the  number  and  kind  of  the 
lens  in  order  to  know  the  degree  as  well  as  the 
nature  of  the  defect  of  refraction.  In  many 
cases  it  is  even  possible  to  prescribe  spectacles, 
as  the  result  of  such  an  examination,  ■with  a 
Tery  fair  degree  of  correctness  and  success.  But 
the  chief  use  of  the  direct  method,  especially  in 
the  apphcations  of  the  ophthalmoscope  as  an 
instrument  of  diagnosis  in  general  medicine,  is 
■to  scrutinise,  as  already  stated,  some  portion  of 
the  fundus  of  the  eye  which  has  been  shown,  by 
the  indirect  method,  to  require  more  minute 
examination  than  that  method  will  itself  permit 
the  observer  to  accomplish. 

Opthalmoscopic  Appeabances. — In  order  to 
interpret  ophthalmoscopic  appearances,  and  to 
distinguish  physiological  variations  from  patho- 
logical changes,  it  is  before  all  things  necessary 
to  bear  in  mind  the  anatomy  of  the  structures 
which  are,  or  may  be,  rendered  visible,  and  the 
relations  which  they  bear  to  one  another.  The 
fandns  of  the  eye  is  composed  of  eereral  lajers, 
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the  more  anterior  of  which  commonly  conceal 
the  posterior  ;  and  conceal  them  in  such  a  manner 
that,  when  the  former  are  rendered  more  trans- 
parent by  malformation  or  disease,  the  latter 
are  brought  into  view. 

1.  Sclerotic. — Commencing  with  the  posterior 
layer,  it  consists  of  the  inner  surface  of  the  scle- 
rotic, a  smooth  and  shining  white  surface,  which  is 
ordinarily  entirely  concealed  by  the  pigmentation 
of  the  choroid  and  of  the  posterior  or  epithelial 
layer  of  the  retina.  The  sclerotic  is  naturally 
visible,  as  a  general  white  background  to  a  vas- 
cular network,  in  cases  of  albinism,  in  which  the 
natural  pigment  of  the  eye  is  congenitally  absent; 
or  in  some  very  fair  persons,  who  are  not  albinos, 
but_  whose  eyes  are  very  sparingly  pigmented. 
It  is  rendered  visible  in  patches,  as  a  result 
of  malformation  or  disease,  in  cases  in  which  it 
is  exposed  by  a  fissure  through  the  choroid,  such 
as  generally  accompanies  coloboma  iridis ;  in  cases 
in  which  the  choroid  has  suifered  atrophy  as  a 
result  of  antecedent  hsemorrhage  or  inflamma- 
tion ;  and  in  the  immediate  neighbourhood  of  the 
optic  discs,  in  the  so-called  crescents  of  choroidal 
atrophy  which  are  so  often  associated  ■with  high 
degrees  of  myopia.  The  whiteness  of  an  exposed 
sclerotic  may  be  distinguished  from  that  of  an 
opaque  white  deposit  in  the  choroid  or  in  the 
retina,  by  many  small  physical  characters,  sucli 
as  the  relation  of  the  borders  of  the  whiteness 
to  the  neighbouring  tissues  and  vessels,  which 
will  show  the  one  to  be  the  result  of  the  removal, 
the  other  of  the  addition,  of  material.  The  most 
conspicuous  white  deposits  are  those  associated 
with  albuminuria  or  diabetes,  with  syphilitic 
retinitis,  and  with  the  first  stages  of  retinal 
glioma.  In  all  these  the  deposits  manifestly 
cover  and  conceal  vessels,  which  may  be  seen  to 
emerge  from  beneath  them ;  while  in  complete 
atrophy  of  portions  of  the  choroid,  it  is  not  un- 
common to  see  a  few  remains  of  dwindled  vessels, 
and  other  shreds  of  choroidal  tissue,  rendered  un- 
usually conspicuous  by  their  white  background, 
and  manifestly  situated  in  a  plane  anterior  to  it. 

2.  Choroid. — The  next  layer  from  behind  for- 
wards is  the  choroid,  which  is  essentially  a  vas- 
cular network,  containing  more  or  less  pigment 
in  the  intervals  between  the  vessels.  In  very  fair 
eyes,  as  already  mentioned,  the  choroid  may  allow 
the  general  whiteness  of  the  sclerotic  to  shine 
through ;  but,  in  the  great  majority  of  cases,  it 
conceals  the  latter  entirely.  In  like  manner,  the 
actual  structure  of  the  choroid  is  itself  usually 
concealed  by  the  pigment  in  the  epithelial  layer  of 
the  retina ;  and  the  choroid  generally  only  plays 
the  part  of  a  red  background,  varying  up  to  dark 
chocolate  colour  in  very  dark  eyes,  and  exhibiting 
neither  structure  nor  vessels.  When  the  retinal 
epithel  ium  is  scantily  pigmented,  as  occurs  in  light 
eyes,  the  larger  choroidal  vessels  may  be  seen 
through  the  retina;  and  they  are  readily  dis- 
tinguished from  those  proper  to  this  structure 
by  their  different  arrangement;  the  vessels  of 
the  retina  being  arborescent,  whilst  those  of  the 
choroid  are  either  nearly  parallel  to  one  another, 
or  arranged  in  more  or  less  diamond-shaped  reti- 
culations. When  both  sets  are  visible  together, 
moreover,  the  vessels  of  the  retina  will  be  clearly 
seen  to  bo  in  a  plane  anterior  to  that  of  the 
vessels  of  the  choroid,  and  a  variety  of  minute 
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difleronces  of  colour  and  aspect  ■will  suffice  to  I 
show  that  the  two  sets  form  parts  of  different 
circulatory  systems. 

8.  Setina.  —  The  retina  itself  is  formed  of 
several  layers,  the  deepest  of  which  contains  the 
perceptive  elements,  or  the  rods  and  cones  of  the 
BO-caUed  Jacob's  membrane.  In  front  of  the  per- 
ceptive elements  there  are  ganglionic  and  granular 
layers,  subservient  to  the  functions  or  to  the  nutri- 
tion of  the  rods  and  cones  ;  and,  in  front  of  these 
again,  a  layer  of  connective-tissue,  containing 
and  supporting  the  conducting  fibres  wliich  are 
ultimately  massed  together  in  the  trunk  of  the 
optic  nerve,  and  which  convey  impressions  from 
the  retina  to  the  brain.  The  fibre  layer  and  its 
connective  tissue  are  necessarily  thickest  in  the 
immediate  neighbourhood  of  the  optic  nerve,  and 
they  thin  off  towards  the  peripheral  parts  of  the 
retina ;  whilst  all  but  the  perceptive  elements  are 
wholly  wanting  over  a  small  circle  or  depression 
at  the  posterior  axis  of  the  eyeball,  a  little  to 
the  outer  side  of  the  nerve,  and  known  as  the 
'yellow  spot,'  with  its  fovea  centralis.  The  cen- 
tral artery  of  the  retina  enters  the  eye  in  the 
trunk  of  the  optic  nerve,  and  the  central  vein 
emerges  in  the  same  manner,  the  circulation 
between  the  two  being  almost  a  closed  one,  save 
for  a  few  very  small  and  insignificant  anasto- 
moses of  the  terminal  vessels,  some  at  the  nerve- 
entrance  itself,  others  in  the  ciliary  region.  The 
retinal  blood-vessels  are  chiefly  lodged  in  the 
connective  tissue  of  the  fibre  layer,  and  only 
small  twigs  dip  down  into  the  deeper  retinal 
tissues.  The  arteries  and  arterioles  divide,  and 
the  veinlets  and  veins  unite,  in  an  arborescent 
fashion ;  and  the  two  sets  of  vessels  are  readily 
distinguished  apart  by  the  larger  cahbre  and 
deeper  colour  of  those  which  carry  venous  blood. 
At  the  nerve-entrance,  both  sets  bend  at  a  right 
angle  or  nearly  so,  in  order  to  pass  from  the  axis 
of  the  nerve-trunk  into  the  plane  of  the  retina, 
or  vice  versa. 

Between  the  rods  and  cones  of  Jacob's  mem- 
brane, and  the  anterior  or  capillary  layer  of  the 
choroid,  there  is  a  sheet  of  pavement-epithelium, 
the  cells  of  which  contain  a  larger  or  smaller 
quantity  of  pigment.  This  epithelial  layer  was 
at  one  time  regarded  as  part  of  the  choroid, 
l)ut  more  recent  histologists  refer  it  to  the  retina. 
When  full  of  pigment,  it  forms  an  opaque  screen, 
by  which  the  choroid  is  concealed  from  view,  and 
against  which  the  delicate  retinal  structures, 
especially  near  the  nerve,  may  become  apparent 
as  a  thin,  almost  pellucid,  film,  in  which  blood- 
vessels ramify.  In  the  eyes  of  fair  people,  with 
only  scanty  pigmentation,  the  epithelium  neither 
completely  conceals  the  choroid,  nor  does  it  throw 
up  the  retina  wth  anything  like  the  same  dis- 
tinctness, so  that  the  retinal  blood-vessels  are 
clearly  seen,  but  not  the  structure  which  sup- 
ports them.  Wlton  the  pavement-epithelium 
has  been  removed,  either  by  disease  or  by  senile 
changes,  the  choroidal  tissues  become  con- 
spicuous. 

4.  Optic  Nerve. — The  general  aspect  of  the 
optic  nerve  varies  greatly,  within  limits  defined 
by  differences  in  the  degree  of  its  capillary  vascu- 
larity, by  the  effects  of  contrast  arising  from  the 
degree  of  pigmentation  of  the  surrounding  parts, 
and  by  the  mechanical  arrangement  of  the  siruc- 
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tures  of  which  it  is  composed.  The  aperture  in 
the  sclerotic,  by  which  tiie  nerve  enters  the  eye, 
is  closed  by  a  cribriform  plate  of  condensed  con- 
nective tissue,  the  lamina  cribrosa ;  and  the  fibres 
normally  leave  their  sheaths  on  the  outer  side  of 
this  lamina,  only  the  axis-cylinders  passing 
through  its  perforations.  The  combined  axis- 
cylinders  constitute  a  mass  the  whiteness  of 
which  is  subdued  rather  than  glistening,  and 
which  derives  a  certain  amount  of  reddish,  rose- 
ate, or  pink  colour  from  the  <;iipilla.ry  vessels  by 
which  it  is  permeated.  The  axis-cylinders,  like 
the  vessels,  bend  round  as  they  pass  from  their 
original  direction  into  that  of  the  retinal  surface ; 
and,  in  the  majority  of  instances,  they  leave  a 
central  depression  in  the  nerve-disc  as  they 
separate,  a  depression  at  the  bottom  of  which  the 
glistening  whiteness  of  the  lamina  cribrosa  is 
visible,  and  which  has  been  called  the  forus  op- 
ticus. In  other  instances,  this  central  depres- 
sion does  not  exist,  but  the  axis  cylinders  are 
gathered  chiefiy  towards  one  side  of  the  nerve- 
entrance,  and  the  lamina  is  visible  laterally  in- 
stead of  centrally.  The  size  of  the  _por«^  opticus 
is  very  variable,  insomuch  that  sometimes,  when 
it  constitutes  quite  a  large  central  depression,  it 
is  described  as  congenital  or  physiological  exca- 
vation of  the  nerve.  This  congenital  excavation  is 
always  readily  distinguishable  from  the  excava- 
tion produced  by  the  pressure  consequent  upon 
excess  of  internal  tension ;  because  the  former 
never,  and  the  latter  always,  extends  to  the  ex- 
treme margin  of  the  nerve.  In  other  words,  the 
congenital  excavation,  however  large  and  re- 
markable, is  always  surrounded  by  a  ring  of 
nerve-tissue ;  while  the  morbid  excavation  always 
extends  to  the  margin  of  the  opening  in  the  scle- 
rotic. The  position  of  the  blood-vessels  in  the 
nerve-entrance  is  also  another  variable  factor, 
since  they  are  sometimes  nearly  central,  and  at 
others  are  seen  to  pass  into  or  out  of  the  nerve- 
tissue  close  to  its  margin.  In  a  few  cases,  more- 
over, the  axis-cylinders  at  some  portion  or  por- 
tions of  the  circumference  carry  their  sheaths  for 
a  short  distance  into  the  retina ;  and  the  nerve 
is  then  surrounded  by  white  glistening  processes, 
with  brush-like  terminations.  Sometimes,  again, 
the  margin  of  the  opening  in  the  choroid  is  richly 
pigmented,  and  the  nerve  is  surroimded  with  a 
ring,  or  bordered  by  a  crescent,  of  chocolate  or 
black  colour, 

6.  Fundits  as  a  Whole. — The  general  appear- 
ance of  the  healthy  fundus  oculi  may  be  summed 
up  somewhat  in  the  following  way:  the  back- 
ground seen  in  the  inverted  image  ranges  in 
colour  from  an  almost  chocolate  tint  in  very 
dark  people  or  in  the  dark  races,  to  a  closely 
woven  reticulation  of  vessels  carrying  red  blood, 
and  affording  indications  of  the  white  sclerotic 
lying  behind  them.  In  light  eyes,  the  retina 
itself  is  invisible ;  but  in  dark  eyes  its  thick- 
est portion  appears  as  a  delicate  film,  which 
has  been  compared  to  moistened  tissue-paper, 
over  the  portion  of  the  field  which  immediately 
surrounds  tlie  optic  nerve.  Except  in  very  light 
eyes,  the  vessels  of  the  choroid  are  not  individu- 
ally visible,  being  concealed  by  the  pigmentation 
of  the  pavement-epithelium ;  and,  when  visible, 
they  are  distinguishable  by  their  parallel  direc- 
tion, and  by  the  absence  of  branches.  The  vessels 
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of  the  retina  are  always  clearly  visible,  and  may 
be  traced  along  their  numerous  arborescent  rami- 
fications to  twigs  of  extreme  fineness.    The  ar- 
teries are  smaller  and  brighter  than  the  veins, 
and  often  present  the  appearance  of  a  white  line 
running  along  the  axis  ctf  the  vessel,  almost  as  if 
it  were  a  translucent  red  tube,  carrying  a  white 
fluid.    The  veins,  larger  and  darker  than  the 
arteries,  seldom  display  the  white  line.  The 
vessels  pass  off  the  optic  disc  on  all  sides,  but 
make  bold  curves  which  carry  them  clear  of  the 
region  of  tha  yellow  spot.    In  the  close  vicinity 
of  the  disc,  the  vessels  are  sometimes  attended 
by  fine  white  threads,  pursuing  the  same  general 
course  witli  them,  and  which  are  apparently 
coarser  portions  of  the  connective  tissue  by  which 
they  are  sustained.    The  optic  disc,  or  termina- 
tion of  the  optic  nerve  itself,  the  most  conspicu- 
ous object  in  the  ophthalmoscopic  image,  stands 
out  boldly  against  its  surroundings,  and  presents 
a  general  colour-effect  which  depends  partly  upon 
the  richness  of  its  capillary  blood-supply,  and 
partly  upon  the  greater  or  less  degree  of  pigmen- 
tation of  the  tissues  around  it.    Over  part  of  its 
surface,  generally  in  or  near  the  centre,  but 
sometimes  laterally,  it  displays  the  whiter  colour 
of  the  lamina  cribrosa,  and  the  mottling  of 
its  perforations  for  the  passage  of  the  nerve- 
fibres.    It  is  often  bordered,  either  entirely  or 
partially,  by  a  line  of  dark  pigment  situated 
at  the  margin  of  the  choroidal  opening ;  and  it 
often  exhibits  also  a  fine  white  line  at  its  margin, 
which  is  the  edge  of  the  opening  in  the  sclerotic, 
seen  through  the  semi-transparent  nerve-tissue. 
The  vessels  pass  over  its  margin  without  devia- 
tion or  change  of  plane.    The  apparent  size  and 
shape  of  the  disc  depend  much  upon  the  refrac- 
tion of  the  eye.    As  seen  in  the  inverted  image, 
it  appears  comparatively  small  in  a  myopic  eye, 
and  large  in  a  hypermetropic ;  while,  in  cases  of 
astigmatism,  it  is  distorted  into  the  appearance 
of  an  oval.    In  the  same  way,  the  refraction 
modifies  the  apparent  actual,  but  not  the  rela- 
tive calibre  of  the  vessels.    In  the  myopic  eye 
the  vessels  appear  of  smaU  diameter,  and  in  the 
hypermetropic  they  appear  of  large  diameter; 
BO  that  no  conclusions  about  their  actual  size  oail 
be  drawn  until  the  state  of  refraction  has  been 
taken  into  account.    The  fact  that  the  veins  are 
relatively  larger  or  smaller  than  usual,  when 
compared  with  the  arteries,  is,  of  course,  uot  in- 
fluenced by  refraction,  except  that,  in  a  hyper- 
metropic eye,  such  a  difference  would  be  more 
conspicuous  than  in  a  myopic,  by  reason  of  the 
more  magnified  image  produced  by  the  optical 
conditions  of  the  media. 

6.  Girciilation. — In  a  general  way,  the  blood- 
currents  in  the  vessels  of  the  retina  are  continuous 
and  uninterrupted ;  but  any  hindrance  to  the 
entrance  of  blood  may  be  attended  by  pulsa- 
tion, first  in  the  veins  and  subsequently  in  the 
arteries.  Such  hindrance  may  arise  from  dis- 
ordered action  of  the  heart,  as  in  cases  of  insuf- 
ficiency of  the  aortic  valves  ;  from  disease  of  the 
coats  of  the  arteries;  or  from  increased  resist- 
ance on  the  part  of  the  fluids  already  occupying 
the  cavity  of  the  eyeball.  The  venous  pulse  de- 
pends upon  an  arrest  of  the  outflow  through  the 
veins  by  the  pressure  of  the  entering  arterial 
current;  which,  at  tiie  acme  of  the  pulse-wave. 
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has  force  enough  to  push  back  the  venous  current 
when  there  is  not  room  enough  for  both.  Hence, 
in  the  venous  pulse,  the  vessels  empty  them- 
selves in  a  direction  from  the  centre  of  the  disc 
towards  its  periphery,  and  refill  in  the  opposite 
direction.  The  ordinary  cause  of  venous  pulse 
is  increased  tension  or  fidness  within  the  eyeball, 
so  that  it  is  among  the  early  symptoms  of  glau- 
coma ;  but  it  is  also  to  be  seen  in  a  small  propor- 
tion of  cases  in  which  no  excess  of  tension  is 
to  be  discovered  either  by  touch  or  by  symptoms, 
and  in  which  the  eyes  appear  to  be  healthy.  In 
the  arterial  pulse,  the  resistance  to  the  entrance 
of  blood,  or  rather  the  disturbance  of  the  balance 
between  the  propulsive  and  the  resisting  forces, 
must  be  considerable ;  and  the  course  of  events 
is  that  the  arterial  current  can  only  make  its 
way  into  the  eye  at  the  acme  of  the  pulse-wave, 
during  which  the  arteries  fill  from  the  periphery 
of  the  disc  to  the  centre,  to  collapse  again  as 
soon  as  the  impulse  of  the  systole  diminishes. 
In  such  a  condition,  the  impediment  to  the  en- 
trance of  arterial  blood  is  sufficient  to  imperil 
the  nutrition  of  the  nerve-tissue ;  and  the  writer 
has  seen  at  least  one  case  of  partial  nerve-atrophy, 
attended  with  arterial  pulsation,  for  which  no 
other  cause  than  excessive  arterial  tension  could 
be  assigned.  Arterial  pulse  is  probably  always 
present  in  advanced  stages  of  glaucoma,  but  by 
the  time  it  is  produced  the  fundus  is  usually  ob- 
scured or  rendered  invisible  by  other  changes. 
Apart  from  glaucoma,  its  most  frequent  cause  is 
aortic  regurgitation ;  and  in  this  form  the  eye 
does  not  suffer,  except  together  with  other  parts 
of  the  organism. 

7.  Optio  Neuritis  and  Atrophy. — The  morbid 
appearances  seen  with  the  ophthalmoscope,  and 
interesting  to  the  physician,  are  chiefiy  those 
which  point  to  the  existence  of  some  diathesis,  or 
to  the  presence  of  disease  in  other  organs.  Swell- 
ing of  the  intra-ocular  extremity  of  the  optic 
nerve,  with  obliteration  of  its  margins  and  ob- 
struction to  its  vessels,  occurs  in  many  forms  of 
intracranial  disease,  especially  in  connection  with 
intracranial  tumour,  and  is  often  followed  by  atro- 
phy and  blindness  when  life  is  sufficiently  pro- 
longed. The  most  interesting  characteristic  of 
these  cases  is  that,  since  the  swelling  affects  only 
the  connective-tissue  layer,  which  is  absent  over 
the  region  of  the  yellow  spot,  there  is  commonly  no 
diminution  of  the  acuteness  of  central  vision  until 
the  atrophic  changes  have  commenced  ;  by  which 
time,  in  many  instances,  the  primary  swelling  has 
passedaway.  Hence,  for  many  years,  there  existed 
great  uncertainty  about  the  cause  of  the  atrophy, 
and  this  uncertainty  was  only  removed  when 
physicians  began  to  examine  the  fundus  oculi  in 
all  cerebral  cases,  without  regard  to  the  state 
of  sight.  Prior  to  that  time,_  the  intra,-ocular 
changes  were  apt  to  remain  undiscovered  in  their 
primary  stage,  and  until  commencing  impair- 
ment of  vision  produced  resort  to  an  ophthal- 
mologist, followed  by  an  ophthalmoscopic  exa- 
mination in  due  course ;  and  then  the  atrophy 
was  often  attributed  to  many  fanciful  causes, 
among  which  the  smoking  of  tobacco  held  a  pro- 
niinent  place.  It  is  not  necessary  to  assume 
that  tobacco  is  never  injurious  to  the  optic 
nerves,  in  order  to  be  quite  sure  that  the  ma- 
jority of  the  instances  of  atrophy  once  attributed 
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to  its  influence  were,  in  reality,  duo  to  a  totally 
different  cause.  The  changes  associated  with 
intracranial  diseases  wiU  be  found  described  in 
a  special  article.  See  Ophthalmoscope  in 
Medicine, 

8.  'Albuminuric  Beiinitis.' — Very  frequently 
in  albuminuria,  and  occasionally  in  diabetes  mel- 
litus,  the  fundus  of  the  eye  becomes  studded  over 
with  spots  or  patches  of  a  glistening  white  colour, 
which  are  probably  due  to  fatty  degeneration 
of  the  connective  tissue  of  the  retina,  and  which 
are  often  associated  with  scattered  haemorrhages. 
The  blood,  in  these  instances,  is  usually  effused 
into  the  fibre-layer,  and,  following  the  course  of 
the  fibres,  becomes  spread  out  into  somewhat 
striated  spots,  with  brush-like  terminations. 
Every  case  in  which  either  the  white  patches  or 
the  haemorrhages,  or  both,  are  detected  by  the 
ophthalmoscope,  whether  with  or  without  im- 
pairment of  sight,  calls  for  a  careful  examination 
of  the  urine,  and  renders  it  proper  to  follow 
mainly  the  indications  of  treatment  which  such 
an  examination  may  afford. 

9.  Hmmorrhages. — Without  the  white  patches, 
haemorrhages  may  occur  in  the  retina  under 
various  conditions.  Sometimes  they  are  distinctly 
arterial,  in  which  case  they  are  generally  small  in 
absolute  amount,  and  may  often  be  traced  to  some 
manifest  point  of  rupture  in  the  vessel  from  which 
they  have  occurred.  These  haemorrhages  seldom 
produce  extreme  impairment  of  vision,  although 
fchey  are  usually  discovered  on  account  of  some 
degree  of  impairment ;  and  their  chief  importance 
is  derived  from  the  warning  they  may  give  of  a 
state  of  brittleness  of  the  arteries,  and  of  a  con- 
sequent liability  to  similar  bleedings  elsewhere, 
as  in  the  brain.  They  call  for  all  the  precautions 
which  such  a  state  would  suggest,  as  for  the  con- 
sumption of  a  diminished  quantity  of  fluid,  and  for 
the  avoidance  of  constipation  and  of  all  violent 
bodily  efforts. 

Haemorrhages  which  are  distinctly  venous  occur 
not  unfrequently  in  connection  with  the  dis- 
turbances of  circulation  which  are  incidental  to 
the  cessation  of  the  menstrual  function,  or  to 
the  irregularities  by  which  cessation  is  preceded. 
The  blood  may  proceed  from  comparatively  large 
veins,  in  which  case  it  often  forms  a  layer  im- 
mediately beneath  the  mcmhrana  limitans  of  the 
retina,  causing  great  temporary  impairment  of 
sight,  or  even  total  blindness ;  and  yet,  in  many 
cases,  being  quickly  absorbed  without  permanent 
injury.  In  other  instances  it  may  proceed  from 
smaller  and  deeper-lying  veinlets,  in  which  case 
the  effusion  will  usually  be  situated  in  the  fibre- 
layer,  and  will  be  moulded,  so  to  speak,  by  the 
fibres,  into  what  have  been  described  as  '  flame- 
shaped'  haemorrhages.  These  are  generally 
multiple,  and  usually  cause  an  impairment  of 
function,  which  is  decided  although  not  total, 
and  is  often  permanent.  Tlie  fiame-shapod 
haemorrhages  are  said  by  Mr.  Hutchinson  to 
occur  preferably  in  persons  of  gouty  diathesis, 
and  he  holds  the  same  doctrine  with  regard  to  a 
less  common  form,  of  which  some  remarkable 
examples  have  been  observed  by  himself,  and  by 
Mr.  Ealea  of  Birmingham.  In  those  cases,  the 
subjects  were  young  males,  of  constipated  habit, 
and  in  many  instances  of  gouty  family  history. 
The  bleedings  ^vere  large  in  amount  so  as  to 


penetrate  into  the  vitreous  body  and  to  cause  for 
a  time  total  loss  of  sight,  and  were  frequently 
recurrent.  To  what  extent  they  were  due  to 
deficient  plasticity  of  the  blood,  to  abnormal 
friability  of  the  vessels,  to  variations  in  vaso- 
motor tension,  or  to  the  withdrawal  of  external 
support  from  the  vessels  by  diminished  tension 
within  the  eyeball  itself,  is  at  present  a  matter 
of  conjecture.  It  is  obvious  that  the  treatment  of 
such  cases,  and, of  retinal  haemorrhages  generally, 
must  resolve  itself  into  that  of  the  constitu- 
tional conditions  with  which  they  are  associated. 
The  only  special  indications,  as  regards  the  eyt. 
will  be  the  enforcement  of  functional  rest,  and 
the  maintenance  of  an  elevated  position  of  the 
head  during  sleep.  In  cases  connected  with  the 
cessation  of  the  menstrual  function,  the  absorp- 
tion of  the  effused  blood  often  appears  to  be  pro- 
moted by  the  careful  administration  of  iodide 
of  potassium,  which  should  usually  be  combined 
with  ammonio-citrate  of  iron,  or  with  some  other 
suitable  tonic,  and  care  should  always  be  taken 
to  maintain  a  moderately  relaxed  condition  of  the 
bowels.  Even  apart  from  the  injurious  effects 
likely  to  be  produced  by  straining,  constipation 
appears  to  predispose  to  haemorrhage. 

10.  Embolism  of  ifie  Central  Artery. — Sudden 
loss  of  vision  is  sometimes  occasioned  by  the 
plugging  of  the  central  retinal  artery  by  an 
embolus.  This  is  especially  to  be  suspected  in 
cases  of  known  valvular  disease  of  the  heart, 
and  the  condition  is  readily  recognisable  with  the 
ophthalmoscope.  The  retinal  veins  are  usually 
somewhat  dilated,  but  their  contained  blood  is 
broken  up  into  irregular  portions,  in  which  an 
uncertain  or  wavering  movement  may  sometimes 
be  detected.  The  arteries  are  either  obliterated, 
or  so  dwindled  as  to  be  scarcely  visible.  The 
connective  tissue  of  the  retina  rapidly  becomes 
cloudy  and  opaque,  so  that  the  general  surface 
of  the  fundus  is  milky  or  opalescent ;  but  iu  the 
region  of  the  yellow  spot,  where  there  is  little 
or  no  connective  tissue,  this  opacity  cannot  be 
produced,  and  the  red  colour  of  the  choroid 
shines  through,  producing  the  effect  of  a  cherry- 
red  spot  on  a  white  ground.  After  a  few  weeks 
the  retina  regains  its  transparency,  but  the  optic 
nerve  passes  into  a  state  of  absolute  atrophy. 

R.  Brddexkll  Cabtee. 
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In  a  large  number  of  diseases  which  come  under 
the  caro  of  the  physician — diseases  of  the  nervous 
system,  kidneys,  blood,  and  other  structures — 
intra-ocular  changes  occur,  and  may  be  observed 
with  the  ophthalmoscope.  Hence  (his  instru- 
ment is  highly  useful  to  the  piiysician.  By  its 
aid  we  can  observe,  magnifiod  about  twenty 
diameters,  the  termination  of  an  artery,  of  a  vein, 
and  of  a  nerve  ;  a  peculiar  vascular  structure 
(the  choroid) ;  and  a  peculiar  nervous  structure 
(the  retina).  Nowhere  else  are  nerve  and  ves- 
sels exposed  to  direct  observation.  Many  changes 
affecting  these  tissues  throughout  the  body  may 
be  first  and  best  detected  hero,  and  in  some 
other  diseases  these  intra-ocular  structures  are 
affected  in  a  special  manner. 

The  chief  changes  in  tlie  fundus  oculi  which 
aro  of  importance  to  the  physician  are  tlie  follow- 
ing:— (a)  In  tha  retinal  vessels  :  —  variations  in 


size,  in  the  condition  of  their  walls,  the  exist- 
ence of  aneurisms,  the  tint  of  the  blood,  the  occiu-- 
rencoof  visible  piilsation  in  arteries  or  veins,  of 
hiemorrhages,  or  of  vascular  obstruction,  (b)  In 
the  optic  nerve  or  papilla: — congestion,  nem-itis 
or  papillitis  ;  atrophy,  simple,  consecutive  (after 
neuritis)  or  choroiditic.  (c)  In  the  retina: — 
rai'ious  inflammatory  or  degenerative  changes  or 
growths.  (£^)  In  the  choroid : — inflammatory 
exudations,  with  their  resulting  disturbance  of 
the  clioroidal  pigment,  atrophy,  growths.  For 
a  description  of  these  various  changes  the  reader 
is  referred  to  the  special  articles.  In  this  place 
it  is  only  possible  to  point  out  the  changes 
which  present  themselves  in  the  various  special 
diseases  which  come  under  the  physician's  care. 

I.  Diseases  affecting  the  Nbkvous  Ststeji. 
1. — Brain. — Two  forms  of  ocular  changes  are 
met  with:  (1)  'associated,'  the  consequence  of  the 
cause  of  the  cerebral  disease  ;  (2)  '  consecutive,' 
the  direct  result  of  the  cerebral  disease.  Ancsmia 
and  hypercemia  of  the  brain  are  not,  as  a  rule, 
revealed  by  any  corresponding  change  in  the 
retinal  circulation,  this  being  regulated  in  a 
special  manner  by  the  intra-ocular  tension.  Such 
changes,  when  affecting  the  whole  head  and  con- 
siderable in  degree,  are,  however,  shared  by  the 
retinal  vessels.  Moreover,  acute  cerebral  hyper- 
semia  may,  after  a  time,  lead  to  congestion 
of  the  optic  papilla.  Acute  general  cerebritis 
is  usually  accompanied  by  meningitis,  and  to 
the  latter  the  ophthalmoscopic  changes  are  pro- 
bably in  part  due.  There  is  a  form  of  chronic 
cerebritis  or  encephalitis,  of  which  the  symptoms 
are  somewhat  like  those  of  tumour,  but  the  only 
changes  to  be  found  after  death  are  microscopic. 
In  this  condition  well-marked  neuritis  (papillitis) 
may  be  present. 

In  cerebral  hemorrhage  consecutive  changes 
are  extremely  rare,  and  are  almost  confined  to 
cases  of  meningeal  haemorrhage,  from  which 
slight  neuritis  may  result.  Of  associated  changes, 
aneurisms  are  rare,  but  have  been  noted;  retinal 
hsemorrhages  are  not  unfrequent.  They  are  most 
significant  in  blood-states,  although  most  com- 
mon in  renal  disease  associated  with  albuminiu-ic 
retinitis.  In  the  latter  they  indicate  vascular 
disease,  but  not  necessarily  that  a  cerebral  lesion 
is  haemorrhagic,  since  they  are  often  associated 
with  softening  of  the  brain. 

In  softening  from  embolis7n,  retinal  embolism 
may  be,  in  rare  cases,  associated.  In  ulcerative 
endocarditis  septic  hsemorrhMges  may  be  seen  in 
the  retina.  Consecutive  changes  are,  as  a  rule, 
absent ;  occasionally  slight  optic  neuritis  is  de- 
veloped. 

In  softening  from  arterial  throvibosis,  when 
this  is  due  to  atheroma  of  the  vessels,  associated 
changes  (hsemorrhages,  or  renal  retinitis)  may 
bo  found  in  the  retina,  but  there  are  usually  no 
consecutive  changes.  The  latter  are  also  absent 
in  thrombosis  from  syphilitic  disease  of  arteries  ; 
but  associated  changes — the  various  ophthalmo- 
scopic maniftstations  of  syphilis — are  common, 
and  arc  often  of  the  highest  diagnostic  impor- 
tance. 

In  abscess  of  the  brain,  optic  neuritis  occurs 
in  a  considerable  number  of  cases,  although  not 
In  all.  It  has  no  known  relation  to  the  position 
of  the  abscess,  but  is  perhaps  most  frequent  in 
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the  cases  in  which  the  abscess  results  from  an 
injury. 

Tumours  of  the  brain. — Associated  changes 
are  very  rare,  and  are  confined  to  the  cases  in 
which  a  similar  growth  (glioma  or  tubercle) 
exists  within  the  eye.    Consecutive  changes  are 
more  common  than  in  any  other  cerebral  affection. 
Optic  neuritis  occurs  in  about  four-fifths  of  the 
cases.    On  what  its  occurrence  or  absence  de- 
pends we  do  not  know.    Neither  positrion,  size, 
nor  natiu-e  of  growth  seems  to  influence  it  in  any 
considerable  degree.    It  does  not  depend  on  in- 
crease of  intracranial  pressure.    In  some  cases 
it  is  at  least  aided  by  the  occurrence  of  menin- 
gitis. In  many  cases  a  slight  descending  inflam- 
mation maybe  traced  from  the  optic  tracts  down 
the  nerves  to  the  eyes,  and  this,  at  the  papilla, 
seems  to  excite  a  more  intense  degree,  perhaps 
aided  by  mechanical  congestion  or  oedema  of  the 
sheath.    The  latter  is  commonly  found  after 
death,  but  probably  does  not  constitute  the  chief 
mechanism  by  which  neuritis  is  produced.  A 
tumour  may  exist  for  a  long  time  without 
neuritis,  or  the  neuritis  may  be  present  as  soon 
as  the  symptoms  of  tumour  manifest  themselves. 
Often  the  neuritis  and  the  tumour  correspond  in 
their  course,  each  being  acute  or  chronic.  Both 
may  even  be  almost  stationary  for  years.  An 
acute  neuritis,  occurring  diiring  the  course  of  a 
tumour  which  appeared  chronic,  usually  indi- 
cat&s  an  increase  in  the  growth,  and  is  of  bad 
prognostic  significance.    The  degree  of  neuritis 
varies ;   it  is  least  in  the  tumours  of  most 
chronic  course,  and  greatest  in  the  rapid  growths. 
It  is  often  accompanied  by  hsemorrhages.  Com- 
monly bilateral,  it  is  in  rare  cases  unilateral, 
and  is  then  usually  in  the  eye  opposite  to  the 
seat  of  the  tumour.    It  may  exist  in  consider- 
able degree  without  impairing  sight.  Perception 
of  colour  may  be  affected  before  acuity  of  vision. 
If  the  tumour  be  arrested  by  treatment,  as  in 
syphilitic  and  tubercular  growths,  the  neuritis 
will  subside,  but  too  often,  before  this  result  is 
obtained,  sight  has  been  damaged  beyond  re- 
covery.   Simple  atrophy  of  the  optic  nerves 
sometimes  results  from  tumours,  although  far 
less  commonly  than  '  consecutive  atrophy.' 

Intra-cranial  aneurisms  five  rarely  accompanied 
by  intra-ocular  changes.  Now  and  then,  an  aneu- 
rism of  the  internal  carotid  has  caused  atrophy 
by  pressure,  and  even  optic  neuritis,  single  or 
double. 

Internal  hydrocephalus  is  usually  accompanied 
by  no  other  ophthalmoscopic  changes  than 
slight  fulness  of  the  veins.  Occasionally  simple 
atrophy  occurs,  commonly  from  the  pressure  of 
the  distended  third  ventricle  on  the  optic 
chiasms. 

Meninges. — Growths  in  the  meninges  lead  to 
optic  neuritis,  just  as  dotumoiurs  in  the  cerebral 
substance.  The  effect  of  meningitis  varies 
according  to  its  form  and  seat.  Simple  meningitis 
of  the  convexity  is  rarely  attended  by  ocular 
changes.  It  is  very  different  with  basilar  tuber- 
cular meningitis.  Occasionally,  though  rarely, 
tubercles  of  the  choroid  may  be  seen.  In  a  con- 
siderable number  of  cases  there  is  distinct  neuri- 
ti.« ;  it  is  well-marked  in  at  lejist  half.  Usually 
too  late  to  be  of  diagnostic  importance,  it  is 
now  and  then  sufficiently  early  to  decide  the 
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nature  of  the  case.  A  similar  change  is  common 
in  both  syphilitic  and  traumatic  meningitis,  but 
is  very  rare  in  the  epidemic  cerebro-spinal  form. 

Diseases  of  the  cranial  bones. — Caries  of  the 
sphenoid  bone  way  cause  descending  neuritis ; 
caries  elsewhere  usually  only  affects  _  the  eye  by 
causing  meningitis  or  abscess.  Thickening  of 
the  cranial  bones  may  be  attended  by  well- 
marked,  sometimes  intense,  neuritis,  with  hsemor- 
riiages.  This  is  apparently  produced  by  the 
resulting  constriction  of  the  nerve  and  sheath 
flt  the  optic  foramen.  Inflammatory  mischief,  or 
growths  in  the  orbit,  frequently  cause  neuritis 
or  atrophy,  the  optic  nerve-trunk  being  damaged 
directly.  In  these  cases  the  affection  is  unilate- 
ral, at  least  for  a  long  time,  and  is  often  accom- 
panied by  prominence  of  the  eyeball,  and  tender- 
ness when  it  is  pushed  back. 

Itijuries  to  the  head  may  affect  the  eye  in 
various  ways.  (1)  The  retina  may  suffer  in 
consequence  of  the  immediate  concussion.  (2) 
Optic  neuritis  may  come  on  after  a  few  days, 
commonly  as  the  result  of  a  traumatic  meningitis. 
(3)  Direct  injury  to  the  optic  nerves  may  cause 
loss  of  sight  and  simple  atrophy.  (4)  Optic 
neuritis  may  come  on  some  weeks  after  the  in- 
jury, and  is  usually  due  to  inflammatory  pro- 
cesses in  the  damaged  brain. 

2.  Spinal  coTd.-Acute  myelitis  and  spinal  me- 
ningitis are  very  rarely  attended  by  eye-changes. 
In  one  or  two  cases  coincident  optic  neuritis  has 
been  observed.  The  connection  between  the  two  is 
obscure.  Sclerosis  of  the  posterior  columns  (loco- 
motor ataxy)  is  accompanied  by  atrophy  of  the 
optic  nerves  in  a  considerable  number  of  cases,  al- 
though not  perhaps  in  more  than  fifteen  per  cent. 
When  it  does  occur  it  is  frequently  an  early  rather 
than  a  late  symptom.  It  is  always  the  simple 
form  of  atrophy,  often  grey  with  unnarrowed 
vessels.  Sight  usually  suffers  gravely ;  the  field 
of  vision  is  much  restricted ;  and  perception  of 
colours  may  be  lost.  The  atrophy  is  not  the  re- 
sult of  any  extension  upwards  of  the  disease  in  the 
posterior  columns.  It  may  occur  when  this  has 
scarcely  commenced,  and  even  years  before  the 
earliest  symptoms.  It  is  apparently  an  associated 
degeneration.  In  latei'al  sclerosis  ocvdav  changes 
are  doubtful.  In  disseminated  sclerosis,  optic 
nerve-atrophy  may  occur,  just  as  in  posterior 
sclerosis,  but  less  frequently.  Damage  to  sight, 
without  opthalmoscopic  changes,  occasionally  re- 
sults from  the  sclerosis  invading  the  optic  com- 
missure or  nerves.  In  caries  of  the  spine  changes 
in  the  optic  disc  are  practically  unknown.  In 
very  rare  cases  of  injury  to  the  spine,  neuritis 
and  subsequent  atrophy  have  been  observed, 
but  tliose  results  are  so  rare  that  their  precise 
significance  is  doubtful. 

3.  Functional  Diseases. — In  exophthalmic 
goitre  the  only  ophthalmo.scopic  change  is  in- 
creased size  of  the  retinal  arteries,  which  may 
pulsate  visibly.  In  clwrea,  embolism  of  the 
central  artery  of  the  retina  has  been  once  or 
twice  observed  ;  and  so  also  has  optic  neuritis, 
slight  in  degree.  As  a  rule,  however,  the  fundus 
is  normal.  With  neuralgia  of  the  fifth,  optic 
nerve  atrophy  has  been  observed  ;  the  nature 
of  the  association  is  doubtfid.  In  idiopathic 
epilepsy  the  appearance  of  the  fundus  is,  as  a 
rule,  perfectly  normal.    Even  during  an  attack 


it  is  probable  that  the  only  change  is  venous 
distension  during  the  stage  of  cyanosis.  But 
during  the  status  epilepticus,  when  atbicks 
recur  with  ^reat  severity  for  several  days,  a  con- 
dition of  slight  neuritis  may  be  produced,  sub- 
siding after  the  attacks  are  over.  In  Ciises  of 
convulsions  from  organic  brain-disease,  it  must 
be  remembered,  optic  neuritis  or  its  effects  are 
often  met  with.  The  frequency  with  which 
morbid  appearances  are  to  be  seen  in  the  eye  in 
insanity  has  been  variously  stated,  and  ])y  some 
writers  unquestionably  exaggerated.  They  are 
most  frequent  in  general  paralysis  of  the  insane. 
Optic-nerve  atrophy  is  the  usual  change,  and  is 
sometimes  an  early  event,  just  as  in  locomotor 
ataxy.  In  very  rare  cases  slight  neuritis  has 
been  seen.  In  mania,  melancholia,  and  dementia 
it  is  probable  that  there  are  no  related  morbid 
appearances  in  the  eye. 

II.  Diseases  affectiko  the  Ukinaet 
System  : — 

1.  Briglit's  Disease. — Sight  may  be  impaired 
in  this  complaint  by  uremic  poisoning,  or  by 
retinal  changes.  The  latter  may  occur,  even  in 
considerable  degree,  without  any  affection  of 
vision.  The  arteries  may  occasionally  be  con- 
spictiously  narrow  (contracted),  and  in  rare 
cases  may  present  sclerosis  of  the  outer  coat,  or 
minute  aneurisms.  Aneurismal  dilatations  of 
the  capillaries  may  often  be  found  post-  mortem, 
in  association  with  other  degenerations,  and  pro- 
bably lead  to  the  occurrence  of  a  very  common 
change  in  the  retina — haemorrhages.  These  are 
usually  striated,  situated  in  the  nerve-fibre  layer ; 
sometimes  they  are  irregular  in  shape,  and 
situated  in  the  deeper  layers.  They  may  detacli 
the  retina  from  the  choroid,  or  burst  through  into 
the  vitreous.  Sometimes  they  exist  alone  ;  more 
commonly  they  are  conjoined  with  other  changes, 
to  which  the  term  '  albuminuric  retinitis  '  is  given. 
This  latter  change  may  occur  in  all  forms  of 
renal  disease,  but  is  by  far  the  most  common  in 
the  granular  kidney.  It  is  a  late  symptom,  never 
appearing  until  the  general  system  is  suffering. 
The  disease  of  the  retina  presents  certain  elements 
which  are  variously  combined  in  different  cases. 
1.  Diffiise  slight  opacity  and  swelling  of  the 
retina,  due  to  the  infiltration  of  its  substance  bv 
an  albuminous  coagulable  liquid  (oedema).  2 
Wliite  spots  and  patches  of  various  size  and 
distribution;  some  large  Jiud  soft-edged ;  oihers 
minute,  and  of  pearly  whiteness.  They  are  duo 
to  fatty  degeneration  of  the  retinal  elements, 
or  to  granular  degeneration  of  albuminouf* 
exudations.  The  small  white  spots  often  radiate 
around  the  macula  lutea.     3.  Haemorrhages. 

4.  Inflammation  of  the  optic  papilla — '  neuritis.' 

5.  The  sulisidcnce  of  the  inflammatory  change;- 
may  be  attended  with  the  signs  of  atrophy  o( 
the  optic  nerve  and  retina.  According  to  the 
predominant  character,  four  types  of  retinal 
affection  may  be  distinguished  :  a  degenerative, 
hemorrhagic,  inflammatory,  and  neuritic  form. 
In  the  first  the  white  spots  predominate,  and 
there  are  usually  extravasations,  but  there  is 
little  diffuse  opacity.  In  the  second  the 
haemorrhages  are  so  abundant  as  to  be  the 
chief  feature.  In  the  third  there  is  much  dif- 
fuse opacity  and  swelling  of  the  retina.  In  the 
fourth  the  optic  neuritis  is  in  excess  of  the  other 
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shanges,  and  the  appearance  may  easily  be  as- 
cribed to  cerebral  disease — the  more  so  that  it 
is  often  conjoined  with  headache,  and  other 
evidence  of  cerebral  disorder.  The  conspicuous 
combination  of  white  spots  and  hffimorrhages 
usually  enables  the  retinal  affection  of  albu- 
minuria to  be  recognised  -without  difficulty.  It 
may  be  confounded  with  the  degeneration  left 
by  a  previous  wide  n euro-re tinitis,  but  in  such 
cases  the  signs  of  atrophy  will  be  conspicuous. 
The  course  of  the  affection  in  Bright's  disease  is 
often  progressive,  but  arrest  and  even  recovery 
may  be  obtained  by  the  treatment  of  the  renal 
disease.  "When  extensive,  sight  is  usually  im- 
paired, but  is  rarely  completely  lost. 

2.  Diabetes. — In  diabetes,  in  rare  cases,  re- 
tinal changes  have  been  observed  exactly  similar 
to  those  of  the  degenerative  form  of  the  albumi- 
nuric affection,  and  this  when  there  was  no  albu- 
men in  the  urine.  Miliary  aneurisms  have  been 
found  post  mortem.  A  distinction  from  the  renal 
form  is  the  frequency  with  which  there  are  opa- 
cities in  the  vitreous,  due  probably  to  slight  ex- 
travasations of  blood. 

III.  Diseases  of  the  Hbaet. — ^The  peculiar 
conditions  of  the  intra-ocular  circulation  prevent 
any  dynamical  changes  in  the  circulation. 
Venous  distension,  if  considerable,  _  may  be 
visible  in  the  eye,  especially  in  cyanosis.  _  When 
arterial  pulsation  is  strong  it  may  be  visible^  in 
the  retinal  arteries,  as  in  exophthalmic  goitre 
and  in  aortic  regurgitation.  In  these  cases  also 
the  arterial  pulsation  may  (probably  in  the 
sclerotic  ring)  be  communicated  to  the  vein,  and 
this  also  may  pulsate.  Embolism  of  the  central 
artery  of  the  retina  may  occur,  and,  like  embo- 
lism elsewhere,  is  most  common  in  mitral  con- 
striction. In  ulcerative  endocarditis,  accom- 
panied with  multiple  embolism,  retinal  hsemor- 
rhages  occur,  for  the  most  part  round,  with  a 
pale  or  white  centre.  They  are  almost  pathog- 
nomonic. 

rv.  Diseases  of  the  Blood. — Acute  ancsmia 
from  haemorrhage  may  be    followed  by  loss 
of  sight,  slight  or  considerable,  transient  or 
permanent.  The  accident  most  commonly  follows 
haematemesis,  uterine  haemorrhage,  or  venesec- 
tion. In  some  cases  no  ophthalmoscopic  changes 
have  been  found  ;  in  others  there  has  been  neuro- 
retinitis.    The  mechanism  of  the  affection  is  ob- 
scure.   Simple  chronic  ansemia  is  accompanied 
by  marked  pallor  of  the  veins,  sometimes  of  the 
choroid  and  disc,  but  the  latter  is  always  within 
the  physiological  variations  in  tint.  Occasionally 
in  chlorosis  optic  neuritis  is  met  with,  disappear- 
ing rapidly  under  iron.  In  pernicious  anceinia  the 
choroid  is  notably  pale,  the  arteries  small,  the 
veins  very  broad  (atonic)  and  pale.  Haemor- 
rhages are  frequent,  especially  around  the  optic 
disc,  and  they  are  often  associated  with  white 
patches.  Some  extravasations  are  rounded,  with 
a  white  or  pale  centre.    Occasionally  there  is 
marked  neuritis.    In  leuaocythcBmia  the  pallor 
and  width  of  the  veins  are  very  striking.  Extra- 
vasations are  almost  invariable  at  some  period  : 
white  spots  are  frequent,  some  degenerative, 
others  duo  to  aggregations  of  leucocytes.  Some 
are  surrounded  by  a  halo  of  extravasation.  There 
may  also  be  considerable  general  swelling  of  the 
xeiina,  throwing  the  distended  veins  into  con- 
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spicuous  antero-posterior  curves.  In  purpura 
and  scurvy  retinal  haemorrhages  also  occur.  In 
the  intense  forms  of  purpura,  indeed,  they  are 
probably  constant. 

In  rare  cases  of  menstrual  disorders,  and  still 
rarer  instances  of  intestinal  disturbance  (chronic 
diarrhoea)  optic  neuritis  has  been  observed. 
Suppression  of  the  menses  has  been  followed  by 
retinal  haemorrhages.  The  connection  between 
the  several  events  is  obscure. 

V.  Cheonic  Genehal  Diseases. — In  chronic 
general  diseases  ophthalmoscopic  changes  are  met 
with  occasionally.  In  tuberculosis,  tubercles  may 
form  in  the  choroid,  and  be  recognisable  as  small, 
round,  yellowish-white  spots,  free  from  pigment. 
They  have  more  frequently  been  found  in  this 
situation  after  death  than  during  life,  perhaps  be- 
cause not  looked  for  with  sufficient  perseverance, 
since  they  may  form  rapidly.  In  syphilis  ocular 
changes  are,  as  is  well  known,  common,  but  they 
come  chiefly  underthe  care  of  the  surgeon.  Traces 
of  past  iritis,  or  of  choroiditis— areas  of  choroi- 
dal atrophy  with  irregular  accumulation  of  pig- 
ment, frequently  afford  the  physician  important 
evidence  of  the  previous  existence  of  syphilis, 
acquired  or  inherited.  In  the  latter  the  cho- 
roidal changes  are  of  especial  importance,  and 
may  be  confined  to  small  roimd  white  spots  with 
pigment  in  the  centre,  or  there  may  be  evidence 
of  more  extensive  choroiditis  or  merely  of  eho- 
roiditic  atrophy,  a  yellowish  disc,  with  the  edge 
a  little  blurred,  and  very  small  retinal  vessels. 
Gout  has  been  siipposed  to  cause  retinal  haemor- 
rhage (Hutchinson),  but  its  connection  with  oph- 
thalmoscopic change  (except  through  the  me- 
dium of  kidney -disease)  is  not  well-established. 

In  lead-poisoning,  besides  the  amblyopia  which 
may  come  on  without  ophthalmoscopic  changes, 
atrophy  of  the  disc  is  occasionally  met  with,  pre- 
ceded, in  some  cases,  by  a  stage  of  congestion,  a 
red  disc,  with  softened  edges,  without  swelling. 
A  considerable  degree  of  neuritis,  double,  with 
swelling  and  haemorrhages,  occurs  occasionally, 
especially  in  connection  with  cerebral  symptoms, 
but  without  any  coarse  lesion  of  the  brain.  In 
chronic  alcoholism,  optic-nerve  atrophy  has  been 
described,  and  also  a  condition  of  congestion. 
The  amblyopia  which  accompanies  the  atrophy 
is  said  by  Eorster  to  be  characterised  by  loss  of 
central  vision  for  colour.  The  same  fact  is_  weU 
established  with  regard  to  tobacco  amaurosis,  in 
which  similar  congestion  and  atrophy  may  occur. 

VI  Acute  aENBEAL  Diseases. —  In  acute 
genei^il  diseases,  changes  in  the  fundus  are  for 
the  most  part  rare.  After  typhus,  tyvhoid,  and 
scarlet  fevers,  optic  neuritis  has  been  occasionally 
observed,  apkrt  from  any  renal  or  cerebral  com- 
pilation ^The  kidney  sequete  of  scarlet  fever 
may  of  course  lead  to  the  special  retinal  changes  ' 
Malarial  fcvers,aguc,  &c.,  are  frequently  attended 
S  retinal  hiBmorrhages  (Poncet,  S.  Mackenzie). 
Sometimes  the  extravasations  have  paler  centres. 
Optic  neuritis  and  atrophy  have  also  been  ob- 
served Erysipelas  of  the  face  has  been  accom- 
panied by  loss  of  sight,  and  followed  by  atrophy, 
probably  by  the  extension  of  the  inflammation 
to  the  orbit,  and  to  the  trunk  of  the  optic  nerve. 
Pyemia  and  septicemia  have  long  been  known  to 
bo  occasionally  accompanied  by  metastatic  pan- 
ophthalmitis, and  recent  observation  has  shown 
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that  slighter  alterations  in  the  fundus  oculi  fre- 
quently accompany  the  severer  forms  of  these 
affections.  Of  those  the  most  important  are 
retinal  hremorrhagos,  round  or  irregular,  some- 
times large,  and  often  with  pale  centres.  It  is 
probable  that  they  are  in  some  cases  due  to 
septic  embolism,  but  they  may  occur  without  en- 
docarditis, and  are  probably  due,  in  some  cases, 
to  chemical  changes  in  the  blood.  They  are  al- 
most invariablein  puerperal  septicaemia  (Litten), 
and  are  also  found  in  other  forms  of  ulcerative 
endocarditis.  Usually,  they  occur  only  a  few 
days  before  death.  In  other  cases  a  peculiar 
form  of  retinitis  has  been  observed,  with  white 
spots  about  the  papilla  and  macula  lutea  (Roth). 

Most  of  the  appearances  mentioned  above  will 
be  found  figured  in  the  writer's  Manual  and 
Atlas  of  Medical  Ophthalmoscopy. 

W.  R.  GowERs. 

OPISTHOTONOS  (oTTio-eef,  backwards,  and 
t6vos,  a  stretching). — A  tetanic  spasm,  in  which 
the  body  is  arched  backwards,  so  that  it  rests 
on  the  head  and  heels.    See  Tetanus. 

OPIUM,  Poisoning  by. — In  consequence  of 
the  extent  to  which  opium  and  its  preparations, 
including  morphia,  are  used  for  the  relief  of 
pain,  and  the  readiness  with  which  the  drug  is 
procurable,  poisoning  by  opium  is  of  frequent 
occurrence ;  and  there  is  no  doubt  that  great 
numbers  of  infants  perish  every  year  in  this 
country  through  the  improper  use  of  quack 
remedies  containing  opium. 

So  far  as  toxicology  is  concerned,  the  effects 
of  opium  may  be  referred  exclusively  to  morphia ; 
since  the  effects  of  tlie  other  active  constituents 
of  the  drug  are  overshadowed  by  those  of  the 
chief  alkaloid. 

Anatomicax  Characters. — The  post-mortem 
appearances  after  opium-poisoning  may  be  al- 
most nil.  As  a  rule  the  brain  is  congested,  the 
puncta  cruenta  being  especially  marked;  and 
the  lungs  and  right  side  of  the  heart  may  exhibit 
an  engorgement,  as  if  from  a  modified  asphyxia  ; 
but  this  condition  is  by  no  means  invariable. 

Symptoms. — The  first  effect  of  the  administra- 
tion of  a  toxic  dose  of  opium — a  state  of  hicn- 
faisance  or  exaltation — commonly  observed  also 
after  the  administration  of  a  medicinal  dose, 
may  be  either  very  short  or  entirely  wanting  ; 
and  this  is  commonly  the  case  when  morphia  is 
injected  hypodermically.  A  second  stage,  in 
which  the  symptoms  closely  resemble  those  of 
congestion  of  the  brain,  soon  sets  in.  The  face  is 
either  suffused  or  cyanosed;  the  pupils  strongly 
contracted;  the  skin  dry  and  warm;  the  breath- 
ing slow,  deep,  and  becoming  stertorous.  The 
patient  is  apparently  unconscious,  but  may  be 
aroused  by  shaking,  or  shouting  in  the  ear ;  and 
when  he  is  aroused,  the  respirations  become 
more  rapid,  and  the  skin  may  regain  its  normal 
colour.  The  symptoms  of  this  second  stage  may 
gradually  ameliorate  under  appropriate  treat- 
ment; or  a  third  stage — that  of  prostration — 
supervenes.  The  coma  is  now  profound,  and  it 
may  be  impossible  to  arouse  the  patient.  The 
pupils  are  contracted  to  the  size  of  pin-points  ; 
or  towards  the  termination  of  life  may  bo  widely 
dilated.  Respiration  is  now  very  slow,  shal- 
low, with  gradually  increasing  intervals,  during 
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which  there  are  no  signs  of  breathing,  and  the 
patient  lies  in  a  death-like  calm.  The  face  ia 
at  once  pallid  and  cyanosed ;  the  skin  is  bathed 
in  perspiration,  at  first  warm,  and  then  cold  and 
clammy.  The  pulse  increases  in  rapidity,  with 
progressively  increasing  feebleness.  The  patient 
may  even  now  recover,  signs  of  life  returning 
very  gradually;  or  death  may  occur  from  failure 
of  respiration,  the  other  functions  of  life  becom- 
ing also  gradually  extinguished. 

Unusual  symptoms  in  opium-poisoning  are  tris- 
mus and  convulsions.  In  children  toxic  doses 
may  produce  very  rapid  effects,  the  second  stage 
of  the  intoxication  being  wanting,  and  severe 
collapse  and  complete  unconsciousness  rapidly 
supervening. 

Diagnosis. — The  certain  diagnosis  of  opium- 
poisoning  is  often  a  matter  of  great  difficulty,  as 
the  symptoms  may  differ  in  no  material  respect 
from  those  exhibited  in  congestion  of  the  brain, 
however  produced,  apoplexy,  and  uraemia.  The 
case  may  also  be  confounded  with  profound  alco- 
holic intoxication.  It  may  also  be  difficult  or 
impossible  to  diagnose  from  poisoning  by  chloral 
hydrate — a  matter  of  less  importance,  since  the 
treatment  of  the  two  cases  would  be  similar. 
The  differential  diagnosis  of  opium-poisoning 
rests  upon  the  equally  and  minutely  contracted 
state  of  the  pupils,  a  condition  which  is  all  but 
universal  in  the  second  stage  of  opium-poisoning ; 
our  ability  to  arouse  the  patient  temporarily, 
the  rousing  being  followed  by  more  or  less 
complete  disappearance  of  the  cyanosis  of  the 
countenance,  and  by  increased  rapidity  of  re- 
spiration ;  and  the  profuse  warm  or  clammy 
perspiration.  An  examination  of  the  urine  for 
albumin,  which  may  have  to  be  drawn  off  by  the 
catheter,  should  always  be  made;  but  it  must  be 
borne  in  mind  that  uraemia  and  opium-poisoning 
may  be  co-existent. 

Prognosis.— This  is  at  all  times  doubtful. 
There  is  great  liability  to  relapse,  even  when  the 
patient  appears  to  be  doing  well. 

Treatment. — First,  evacuate  the  stomach  by 
means  of  the  stomach-pump,  or  failing  this,  by 
the  use  of  emetics.  These,  however,  act  with 
difficulty  in  cases  of  opium-poisoning;  and  there 
is  a  special  danger  in  the  use  of  depressing 
emetics,  as,  for  example,  tartar  emetic,  on  ac- 
count of  the  possible  retention  by  the  stomach 
of  a  fatal  dose  of  the  emetic.  Warm  mustard 
and  water,  and  carbonate  of  ammonia  are  the 
best  emetics  to  administer.  Secondly,  the  pa- 
tient must  be  prevented  lapsing  into  a  state  of 
somnolence  by  walking  him  about ;  alternate 
warm  and  cold  applications  to  the  chest ;  flicking 
the  feet  with  a  damp  towel ;  shouting  into  the 
ear  ;  and  the  application  of  the  faradic  current. 
These  means  will  have  the  additional  advantage 
of  maintaining  the  flagging  respiration,  and  re- 
stormg  normal  breathing.  In  the  last  resort 
artificial  rcspir.ation  must  bo  freely  employed. 
The  (ibsorption  of  the  alkaloids  of  opium  may 
be  delayed  by  the  free  administration  of  solutions 
containing  tannin,  so  as  to  render  the  alkaloids 
insoluble  ;  ;vud  among  the  best  media  containing 
tannin  are  strong  infusions  of  tea  and  coffee. 
The  CJiffein  which  these  infusions  contain,  itself 
also  exerts  a  powerful  remedial  influence  in  this 
form  of  intoxication.    Atropin,  as  a  respiratorj' 
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stimulant,  appears  also  to  be  serviceable  as  a 
direct  antidote  to  morphia.  It  is  best  given  by 
subcutaneous  injection,  in  doses  of  ith  grain. 
Alcoholic  stimulants  should  be  freely  given. 

Thomas  Stevenson. 

OPPE.es SlOlf. — A  term  applied  to  a  sense 
of  -sveight  in  any  part  of  the  body,  but  more 
frequently  used  in  connexion  -with  the  chest. 
The  expression  is  sometimes  also  employed  in 
reference  to  a  general  feeling  of  the  system  being 
over-loaded  or  over-weighted,  -which  is  felt  at 
the  commencement  of  certain  acute  diseases. 

OPTIC  NERVE  and  TRACT,  Diseases 
of. — The  optic  nerve  may  be  damaged  by  various 
intra-ocular  processes ;  but  these,  and  also  its 
primary  atrophy,  have  been  already  described 
{see  Eye  and  its  Appenbages,  Diseases  of; 
Ophthalmoscope;  and  Ophthalmoscope  in 
Medicine).  In  this  article  only  those  affections 
which  are  situated  behind  and  independent  of 
the  eye  will  be  described. 

Passing  from  the  orbit  into  the  intracranial 
cavity  by  the  optic  foramina,  into  which  they 
closely  fit,  the  optic  nerves  are  connected  at  the 
chiasma,  where  an  approximate  semi-decussation 
takes  place.  In  spite  of  recent  assertions  of 
Besiadecki  and  others,  the  existence  of  the 
semi-decussation  is  quite  beyond  doubt.  From 
the  chiasma  each  optic  tract,  containing  fibres 
from  the  corresponding  halves  of  both  retinae, 
passes  backwards,  between  the  crus  cerebri  and 
the  inner  edge  of  the  temporo-sphenoidal  lobe, 
to  the  posterior  portion  of  the  optic  thalamus, 
where  it  becomes  connected  with  the  corpora 
geniculata.  Fibres  pass  thence  in  three  direc- 
tions, namely : — (a)  to  the  posterior  extremity 
(pulvinar)  of  the  optic  thalamus  ;  (6)  to  the  cor- 
pora quadrigemina,  especially  the  anterior  ;  and 
(c)  to  the  convolutions  (occipital  lobe  and  angu- 
lar gyrus).  Experiments  on  monkeys  (Ferrier) 
demonstrate  that  these  convolutions  are  con- 
cerned in  vision. 

JEtloIjOgy. — In  the  orbit  the  nerve  may  be 
damaged  by  inflammation  ;  such  as  orbital  cellu- 
litis, arising  by  the  extension  of  facial  erysipelas, 
or  produced  by  exposure  to  cold.  The  inflam- 
mation rarely  invades  the  nerve,  on  account  of  the 
thickness  of  the  sheath  which  invests  it,  but 
the  nerve  is  damaged  by  the  pressure  of  the  in- 
flammatory products.  It  may  also  be  compressed 
by  an  aneurism  of  the  ophthalmic  artery  or  by 
orbital  tumours  ;  or  maybe  itself  the  seat  of  mor- 
bid growths  or  of  hjepaorrhage.  At  the  optic 
foramen  the  nerve  may  be  compressed  by  a  nar- 
rowing of  the  foramen,  such  as  occurs  in  thicken- 
ing of  the  cranial  bones,  an  occasional  consequence 
of  sjrphilis,  acquired  and  congenital.  Within  the 
skull,  the  nerve  in  front  of  the  chiasma  may  be 
damaged  by  the  extension  of  inflammation  from 
the  meninges.  The  optic  commissure  is  occa- 
sionally involved  in  growths,  and  may  be  com- 
pressed by  growths  in,  or  great  distension  of, 
the  third  ventricle.  The  nerves  in  front  of  the 
chiasma,  and  the  chiasma  itself,  are  liable  to  be 
damaged  by  the  pressure  of  aneurisms  of  adja- 
cent arteries.  The  optic  tracts  may  be  involved 
in  hsemorrhage  into,  or  softening  of,  the  crura 
cerebri;  but  the  most  frequent  cause  of  their 
damage  is  a  tumoiir  arising  at  the  base  of  the 
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brain,  or  in  the  adjacent  part  of  the  temporo- 
sphenoidal  lobe.  The  central  connections  of  the 
optic  nerves,  the  corpora  geniculata,  optic  thala- 
mus, white  substance  outside  it,  and  convolu- 
tions, may  be  damaged  by  tumour,  softening,  or 
haemorrhage.  The  corpora  quadrigemina  are 
rarely  affected,  so  as  to  cause  ocular  symptoms, 
except  by  growths. 

Symptoms. — Damage  to  the  optic  nerve,  be- 
tween the  optic  commissure  and  the  eye,  is  evi- 
denced by  affection  of  sight  in  that  eye  only. 
There  may  be  either  a  concentric  or  sector  defect 
in  the  field,  or  complete  blindness ;  the  reflex 
action  of  the  pupil  is  impaired.    When  the  nerve 
is  slowly  compressed,  the  loss  of  sight  is  fol- 
lowed by  slow  atrophy  of  the  intra-ocular  ex- 
tremity.   When  it  is  invaded  by  inflammation, 
this  usually  descends  to  the  eye,  and  is  visible  as 
intra-ocular  neuritis,  and  may  ascend  to  the  com- 
missure, so  that  the  sight  of  the  other  eye  may 
subsequently  sujfer.    Inflammation  at  the  back 
of  the  orbit  usually  also  involves  the  motor 
nerves,  and  so  may  cause  paralysis  of  all  the 
ocular  muscles.    These  recover,  however,  much 
more  readily  than  does  the  optic  nerve.  Wlien 
the  nerve  is  compressed  by  narrowing  of  the 
optic  foramen,  the  loss  of^sight  is  usually  accom- 
panied,  sometimes  preceded,  by  intra-ocular 
neuritis.    This  is  also  present  in  most  cases  in 
which  inflammation  extends  from  the  meninges 
to  the  intra-ocular  part  of  the  optic  nerves,  the 
optic  chiasma,  and  even  in  extension  to  the  optic 
tract.  Damage  to  the  chiasma  usually  affects  the 
sight  of  both  eyes.  In  most  cases  the  decussating 
fibres  suffer  chiefly  or  alone,  and  consequently 
there  is  loss  of-function  of  the  inner  half  of  each 
retina,  and  loss  of  the  outer  half  of  each  field 
of  vision — temporal  hemiopia,  or  hemianopsia. 
Damage  to  the  outer  part  of  the  commissure  on 
each  side  affects  the  fibres  which  do  not  decus- 
sate, and  so  causes  loss  of  function  of  the  outer 
half  of  each  retina,  and  so  loss  of  the  inner  half 
of  each  field— hemiopia.     This  is  very 
rare,  but  has  been  seen  from  disease  of  arterial 
trunks  on  each  side  (Knapp).    In  irregular 
damage  to  the  chiasma  the  loss  of  vision  may  be 
irregularly  distributed  in  the  two  eyes. 

The  optic  tract  receives  fibres  from  the  half 
of  each  retina  on  the  same  side,  and  its  damage 
thus  causes  loss  of  sight  in  the  opposite  half  of 
each  field  of  V\&oti— lateral  hemiopia,  or  hemian- 
opsia. The  area  affected  is  often  rather  more 
extensive  in  the  eye  on  the  side  opposite  to  the 
lesion  than  in  the  eye  on  the  same  side.  Since 
the  motor  tract,  in  the  adjacent  crus  cerebri  and 
hemisphere,  has  decussated  at  the  medulla,  if 
it  is  also  involved  in  the  lesion,  there  is  hemi- 
plegia on  the  same  side  as  the  loss  in  the  field 
of  vision.  The  patient  is  unable  to  see  to  the 
side  on  which  he  cannot  move  the  limbs.  Thus 
the  writer  has  recorded  a  case  in  which  a  patient 
had,  first,  right  hemiopia,  and  afterwards  right 
hem'iplegia.  Both  were  duo  to  a  small  tumour 
of  the  inner  part  of  the  tempero-sphenoidallobe, 
which  had  fii'st  invaded  the  optic  tract  and  then 
the  crus. 

Disease  of  the  corpora  geniculata  also  causes 
hemiopia. 

Regarding  the  effect  of  lesions  of  the  fibres 
which  extend  from  the  corpora  geniculata  to 
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the  posterior  part  of  the  optic  thalamus  and 
to  the  convolutions,  there  is  some  difference  of 
opinion.  It  has,  until  lately,  been  hold,  with 
Von  Graofe,  that  lesions  of  the  convolutions  to 
which  those  fibres  proce»i,  or  of  the  fibres  them- 
selves, cause  hemiopia,  just  as  does  a  lesion  of 
the  optic  tract.  But  Charcot  has  called  atten- 
tion to  the  fact  that  hysterical  hemiansesthesia, 
believed  to  be  due  to  a  disturbance  of  the  sen- 
sory function  of  one  hemisphere,  is  commonly 
associated,  not  with  hemiopia,  but  with  'crossed 
amblyopia,'  that  is,  with  partial  loss  of  sight  of 
the  eye  on  the  anaesthetic  side,  diminished 
acuity  of  vision,  restricted  field,  and  the  fields 
for  colour-vision  are  also  lessened.  These  fields 
vary  normally,  in  extent,  for  the  several  colours, 
and  some  or  all  may  be  so  lessened  as  to  cause 
partial  or  complete  colour-blindness.  Similar 
crossed  amblyopia  has  also  been  observed  as  a 
consequence  of  organic  lesions  causing  hemian- 
sesthesia, and  therefore  probably  involving  the 
fibres  of  the  posterior  part  of  the  internal  cap- 
sule, outside  the  optic  thalamus.  Hence  Charcot 
has  put  forward  the  hypothesis  that  the  fibres 
which  pass  from  the  optic  tract  to  the  corpora 
quadrigemina  are  those  which  have  not  decussated 
at  the  chiasma,  and  that  in  the  corpora  quad- 
rigemina  a  complementary  decussation  takes 
place,  the  fibres  passing  to  the  other  side  and 
there  joining  the  fibres  which  decussated  at  the 
chiasma,  so  that  the  convolutions  of  each  hemi- 
sphere receive  the  fibres,  not  from  one  half  of 
each  retina,  but  from  the  whole  of  the  retina 
on  the  opposite  side,  and  so  the  association  of 
crossed  amblyopia  with  hemianaesthesia  is  in- 
telligible. Hemiopia,  Charcot  believes,  is  always 
due  to  damage  to  the  optic  tract,  and  diseases  of 
the  hemisphere  which  cause  hemiopia  only  do  so 
by  pressure  on  the  optic  tract.  The  facts  avail- 
able as  evidence  on  this  question  are  not  very 
numerous,  but  they  are  decidedly  opposed  to 
Charcot's  theory.  Clinically,  hemiopia  is  not 
unfrequently  met  ■vnth  in  association  with  hemi- 
plegia, hemiansesthesia,  and  occasionally  yvith 
aphasia,  in  cases  in  which  there  is  no  reason  to 
believe  that  there  is  more  than  one  lesion,  or 
that  it  is  situated  elsewhere  than  in  the  hemi- 
sphere. Such  clinical  evidence  alone  is  of  little 
weight,  but  it  derives  significance  from  a  few 
reliable  pathological  facts,  in  which  a  lesion  near 
the  surface  of  the  brain,  such  as  a  haemorrhage, 
the  size  of  a  walnut,  beneath  the  occipital  convo- 
lutions (Baumgarten)  has  caused  hemiopia.  The 
symptom  has  been  due  to  tumours  in  this  situa- 
tion in  many  recorded  cases,  and  in  one  which 
has  come  under  the  writer's  notice.  These  facts 
make  it  probable  that  when  crossed  amblyopia 
results  from  a  unilateral  cerebral  lesion,  the 
effect  is  due  to  a  reflex  rather  than  to  a  direct 
influence.  The  direct  effect  of  a  unilateral  cere- 
bral lesion  is  to  cause  hemiopia.  The  same  symp- 
tom may  also  result  from  a  lesion  of  the  posterior 
part  of  the  optic  thalamus.  Charcot  suggests 
that  this  always  results  from  tumour  or  hajmor- 
rhage  in  this  situation,  which  has  compressed 
the  tract.  But  no  case  exists  which  affords  sup- 
port to  the  opinion  that  the  pressure  of  an  adja- 
cent hsemorrhage  on  the  '  optic  tract  could  caiise 
hemiopia,  and  two  cases  have  come  under  the 
writer s  notice— one  b  a patientof  Dr.  Hughlings 
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.Tackson,  who  has  published  the  case— in  which 
hemiopia  resulted  from  a  simple  softening  of 
the  pulvinar. 

Disease  of  the  corpora  quadrigemina  has  usu- 
ally caused  complete  loss  of  sight  in  both  ej-es, 
but  in  almost  all  cases  the  lesion  has  been  a 
tumour,  which  may  have  compressed  tiie  adja- 
cent corpora  goniculata,  or  caused  optic  neu- 
ritis. If  Charcot's  theory  were  correct,  a  lesion 
here  should  cause  nasal  hemiopia,  but  such  an 
effect  has  never  been  observed. 

Diagnosis. — The  chief  points  which  are  our 
guides  in  determining  the  position  of  post-ocular 
disease,  causing  loss  of  sight,  have  been  already 
stated.  If  the  affection  of  sight  is  confined  to 
one  eye,  it  is  probably — and,  if  associated  with 
unilateral  optic  neuritis,  it  is  almost  certainly — 
due  to  disease  of  the  nerve  in  front  of  the  chias- 
ma. In  this  case  the  reaction  of  the  pupil  to 
light  is  impaired.  On  the  other  hand,  if  the 
imilateral  affection  of  sight  is  associated  with 
hemiplegia,  and  especially  with  hemianaesthesia, 
on  the  same  side,  it  is  probable  that  the  disease 
is  in  the  hemisphere,  and  the  failure  of  sight  is 
produced  in  some  manner  at  present  unknown. 
In  this  case  the  pupil  often  acts  well  to  light. 
Lateral,  homologous,  hemiopia  indicates  disease 
of  the  tract,  posterior  part  of  the  thalamus,  or 
white  substance  between  the  thalamus  and  the 
occipital  and  angular  convolutions,  or  of  these 
convolutions  themselves.  In  which  of  these 
positions  it  is  must  be  determined  by  the  indi- 
cations of  the  localisation  of  disease  of  the  brain 
{see  Convolutions  of  the  Brain  and  Cohtex 
Cerebri,  Lesions  of).  Nasal  or  temporal  hemi- 
opia indicates  disease  of  the  optic  chiasma. 

Prognosis. — This  must  be  influenced  by  the 
position  of  the  disease,  and  by  its  nature.  "When 
there  is  simple  pressure  on  the  optic  nerve,  suffi- 
cient to  abolish  sight,  the  prognosis  is  Yeiy  un- 
favourable. Damage  by  the  extension  of  in- 
flammation often  lessens  considerably.  In  disease 
of  the  optic  commissure  or  optic  tracts  the  prog- 
nosis is  also  grave,  because  the  morbid  processes, 
from  which  these  parts  suffer,  rarely  recede.  On 
the  other  hand,  in  disease  of  the  hemisphere, 
considerable  improvement  often  takes  place,  just 
as  it  does  in  other  symptoms.  Often,  however, 
the  symptom  is  thought  to  have  disappeared 
when  it  still  persists  in  a  diminished  degree. 

Treatment. — The  treatment  is  essentially 
that  of  the  disease  to  which  the  S3'mptom  is 
due,  and  need  not  be  further  discussed  in  this 
place.  W.  E.  Gowkhs. 

OPTIC  THALAMUS,  Lesions  of.  See 

Thaiamds  Opticus,  Lesions  of. 

ORBIT,  Diseases  of.— Synon.:  Fr.  Maia- 
dies  de  I'Orbitc;  Ger.  Kranklwiten  drr  Augcn- 
hoh  le. — The  diseases  of  the  orbit  are  not  numerous, 
and  are  almost  exclusively  surgical  in  their  cha- 
racter. The  bony  walls  of  the  cavity  are  liable 
to  be  fractured  by  direct  injury,  which  generally 
implicates  other  portions  of  the  skull ;  the  con- 
tained tissues  are  liable  to  phlegmonous  or  sup- 
purative inflammation;  and  the  cavity  may  be  t  he 
seat  of  tumours  of  various  kinds,  arising  either 
from  the  walls  or  from  some  portion  of  the  con- 
tents. 

L   Hsemorrhage.  —  Htemorrhages  into  the 
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orbit,  excepting  as  results  of  injury  or  from  the 
rupture  of  anetirismal  tximours,  ivrd  extremely 
rare ;  and  the  few  cases  which  have  been  recorded 
have  nearly  all  occurred  in  persons  of  generally 
hsemorrhagic  tendency,  as  one  local  manifestation 
among  others  of  a  constitutional  malady. 

2.  Emphysema. — Emphysema  of  the  orbit 
is  not  unlinown,  and  the  writer  has  seen  a  young 
man  who,  in  blowing  his  nose  violently,  must 
have  ruptured  some  of  the  ethmoidal  cells,  for 
he  distended  his  left  orbit  with  air,  and,  in  his 
own  words,  blew  his  eye  nearly  out  of  his  head. 
The  distension  soon  subsided,  and  no  permanent 
injury  was  done. 

3.  Inflammation. — Inflammation  of  the  tis- 
sues within  the  orbit  is  not  a  common  affection,  but 
it  is  liable  to  occur  as  a  complication  of  fevers 
and  other  debilitating  diseases,  and  especially  as 
a  complication  of  erysipelas  of  the  head  and 
face.  It  is  marked  by  brawny  swelling  of  the 
eyelids,  with  some  protrusion  of  the  eyeball  and 
some  limitation  of  its  movements,  the  symptoms 
appearing  too  suddenlyand  increasing  too  quickly 
to  be  attributable  to  the  growth  of  a  tumour. 
The  injection  of  the  conjunctiva  is  generally  less 
marked  than  that  of  the  lids,  and  sight  is  scarcely 
or  not  at  aU  impaired  as  long  as  the  swelling  is 
only  moderate  in  amount.  When  the  injected 
conjunctiva  of  the  eyeball  becomes  (Edematous, 
and  more  especially  when  the  oedema  is  limited 
to  one  sector  of  the  globe,  or  is  much  more  pro- 
nounced over  one  sector  than  elsewhere,  it  is, 
in  the  opinion  of  the  writer,  an  almost  patho- 
gnomonic sign  of  suppuration  ;  and  the  localisa- 
tion of  the  cedema  will  serve  as  a  guide  to  the 
position  in  which  pus  may  be  looked  for.  Other 
symptoms  of  suppuration,  such  as  rigors,  must 
of  course  be  taken  into  account. 

Theatsdent. — As  soon  as  pus  is  believed  to 
exist,  it  should  be  evacuated,  since  its  retention 
among  the  orbital  tissues  may  be  productive  of 
serious  injury,  not  only  to  the  eye,  but  also  to 
the  ocular  muscles  and  to  the  nerves  which 
traverse  the  orbital  cavity.  The  evacuation  is 
usually  best  effected  by  introducing  a  narrow 
straight  knife  through  the  skin,  near  the  margin 
of  the  orbit  in  the  selected  position,  and  by 
thrusting  it  carefully  onward  as  far  as  may  be 
prudent,  giving  the  blade  an  occasional  turn 
upon  its  axis,  to  allow  of  the  escape  of  pus  as 
soon  as  it  is  reached.  The  direction  of  the  point 
should  be  governed  by  complete  knowledge  of 
the  anatomy  of  the  parts ;  and  it  is  better  to 
withdraw  the  blade  too  soon  than  to  incur  any 
risk  of  wounding  important  structures.  When 
it  is  withdrawn,  if  no  pus  follow,  the  puncture 
may  be  carefuUy  deepened  or  extended  laterally 
by  a  probe ;  but  it  is  not  necessary  to  be  very 
strenuous  in  such  endeavours,  because  if  the 
wound  through  the  skin  and  fascia  be  kept  from 
healing  by  the  introduction  of  a  strip  of  lint,  or 
of  a  bit  of  drainage-tube,  the  pus  wiU  soon  find 
its  way  into  the  channel  of  escape  thus  pronded 
for  it.  The  cavity  of  the  abscess  shovild  be 
syringed  out  from  time  to  time,  according  to  the 
amount  of  discharge,  with  some  suitable  astrin- 
gent or  antiseptic  lotion ;  and  care  must  be 
taken  that  a  free  opening  is  maintained  as  long 
as  pus  continues  to  be  secreted. 

4.  Caries. — In  strumous  children,  caries  of 
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some  part  of  the  margin  of  the  orbit  is  not  tm- 
common  ;  and,  after  the  diseased  bone  has  come 
away,  we  frequently  see  much  deformity  of  the 
lids  produced  by  adhesions  between  the  skin 
and  the  deeper  tissues,  or  by  the  contraction  of 
cicatrices.  Many  of  such  cases  require  plastic 
operations  ;  but  each  one,  before  any  operatioE 
is  undertaken,  must  be  carefully  studied  in  order 
to  discover  the  most  promising  method  of  pro- 
cedure. In  a  lad  with  inherited  syphilis,  the 
writer  has  seen  very  extensive  necrosis  of  the 
orbital  margin,  subsequent  to  the  partial  re- 
moval and  piu'tial  absorption,  of  a  large  gum- 
matous tumour  in  the  cavity. 

6.  Tumours.— Tumours  of  the  orbit  may  be 
cysts  (hydatid,  dermoid,  or  sebaceous);  lipo- 
mata  ;  gummata ;  sarcomata,  originating  in  con- 
nective tissue,  and  presenting  the  characters  of 
myxoma,  or  of  the  sarcomatous  growths  distin- 
guished respectively  by  round  and  by  spindle- 
shaped  cells ;  or  they  may  be  giiomata,  springing 
from  the  connective  tissue  of  the  optic  nerve.  In 
other  instances  they  may  commence  as  an  appa- 
rent hypertrophy  of  the  lachrymal  gland;  or 
they  may  be  cartilaginous,  or  osseous.  All  alike 
produce  protrusion  of  the  eyeball,  and  limitation 
of  its  movements,  together  with  an  amount  of 
disturbance  of  vision,  whicli  depends  upon  the 
degree  of  pressure  or  of  stretching  to  which 
the  optic  nerve  is  subjected,  or  upon  the  degree 
in  which  the  intra-ocular  circulation  is  im- 
peded. Many  of  the  forms  are  liable  to  recur- 
rence, and  may  thus  ultimately  destroy  life. 

Tbeatmbkt. — All  tumours  of  the  orbit  alike 
require  removal,  if  possible,  without  sacrifice  of 
the  eyeball. 

E.  Bbudbiteil  Caeteb. 

OECHITIS  (upX".  a  testicle). — Inflamma- 
tion of  the  testis.    See  Testes,  Diseases  of. 

OB.EZZA,  in  Corsica. —  Iron  waters.  See 
MiNEEAL  Waters. 

ORGANIC  DISEASE.— This  expression 
indicates  the  nature  of  a  disease  in  which  there 
is  a  structural  change  in  the  part  affected,  as 
distinguished  from  a  merely  functional  disorder, 
in  which  there  is  no  evidence  of  such  change. 
See  Disease. 

OKGANS,  Displacement  of.— The  special 
malpositions  of  the  chief  individual  organs 
are  considered  in  the  articles  which  are  respec- 
tively devoted  to  these  organs,  and  it  is  only 
intended  here  to  discuss  the  subject  from  a 
general  point  of  view.  A  distinction  is  some- 
times made  h^lweenmalposiiion displacemmt, 
the  former  including  all  changes  of  position, 
from  whatever  cause  ;  the  latter  implying  that 
the  organ  has  by  some  force  been  removed  from 
its  normal  situation  after  it  has  occupied  it;  and 
the  term  dislocation  has  also  been  used  in  the 
same  sense.  For  all  practical  purposes  they  may 
be  considered  together, 

jKTiOLOGY  AND  Patuoloqt. —  The  circum- 
stances under  which  an  organ  comes  to  oc- 
cupy an  abnormal  position  may  bo  thus  sum- 
marised : — 1.  The  condition  may  be  congenital,  the 
organ  never  having  been  in  its  proper  place.  In 
this  way  all  or  part  of  the  organs  occupying  the 
chest  and  abdomen  may  be  transposed  to  the 
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^vrong  side  of  the  body  (see  MAr.FORsiATioNs).  lu 
this  connection  may  also  bo  mentioned  the  fact 
that  an  organ,  which  some  time  or  other  after 
birth  changes  its  place  in  the  ordinary  course 
of  development,  may  fail  to  do  so,  and  thus 
remain  in  a  wrong  situation.  This  may  be 
illustrated  by  the  testis,  which  occasionally  is 
retained  in  the  cavity  of  the  abdomen  or  the 
inguinal  canal,  instead  of  descending  into  the 
scrotum.  2.  A  violent  strain  or  effort  is  liable  to 
cause  displacement  of  an  organ,  especially  if 
repeated  several  times.  This  has  been  made  to 
account  for  some  cases  of  movable  kidney  ;  and 
hernia  may  certainly  arise  in  this  way.  3.  Mal- 
position may  depend  upon  imperfection  in  the 
attachments  of  an  organ.  This  may  be  conge- 
nital, the  attachments  being  unusually  long  or 
loose  ;  or  they  may  become  repeatedly  stretched 
from  different  causes,  and  thus  rendered  in- 
efBcient.  The  kidney  will  again  afford  an 
illustration  of  this  cause  of  displacement,  and 
also  the  intestines,  certain  portions  of  which 
may  come  to  occupy  an  abnormal  position  owing 
to  the  unusual  length  of  their  peritoneal  attach- 
ment. 4.  Another  cause  of  displacement  of 
organs  is  to  be  referred  to  abnormal  condi- 
tions connected  with  orifices  or  canals,  which 
either  remain  patent  or  too  large,  when  they 
ought  to  have  closed  or  contracted;  or  which 
have  been  artificially  formed,  as  the  result  of 
injury  or  other  causes.  Thus,  a  large  inguinal 
canal  and  orifice,  or  non-closure  of  the  peritoneal 
prolongation,  may  account  for  inguinal  hernia ; 
or  a  new  opening  may  be  produced  in  some  part 
of  the  muscular  or  tendinous  structures  of  the 
abdominal  wall,  leading  to  some  form  of  ventral 
hernia  ;  or  an  opening  may  remain,  or  be  formed 
after  birth,  in  the  diaphragm,  and  hence  an 
organ  be  displaced  from  the  abdomen  into  the 
thorax,  or  vice  versd.  5.  Pressure  is  an  impor- 
tant cause  of  displacement  of  organs.  This  may 
come  from  without,  as  from  wearing  tight  stays 
or  a  belt ;  but  is  of  most  importance  in  connec- 
tion with  morbid  conditions  within  the  body. 
Accumulations  of  liquid,  gas,  or  solid,  whether 
the  lastr-mentioned  be  due  to  enlarged  organs 
or  separate  tumours,  are  frequent  causes  of 
malposition  of  organs,  either  temporary  or 
permanent.  This  is  well  illustrated  by  the 
effects  of  pneumothorax,  pleuritic  effusion,  or 
an  intra-thoracic  growth  upon  the  lungs  and 
heart,  or  even  upon  certain  abdominal  organs ;  and 
the  same  thing  occurs  from  similar  conditions 
within  the  abdominal  cavity.  6.  Traction  is 
another  force  which  causes  displacement  of 
organs.  The  action  of  the'  lung  free  to  ex- 
pand in  cases  of  unilateral  pleuritic  effusion  has 
been  supposed  to  aid  in  the  lateral  displacement 
of  the  heart,  by  exercising  a  kind  of  elastic 
traction  upon  it ;  but  this  cause  is  best  ex- 
emplified by  the  effects  of  the  contraction 
of  diseased  organs  upon  neighbouring  organs, 
to  which  they  have  become  adherent.  For 
instance,  the  heart  is  frequently  altered  in 
its  position  as  the  result  of  a  contracted  cavity 
at  the  apex  of  the  lung,  in  cases  of  phthisis. 
The  contraction  of  adhesions  themselves  may 
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assist  in-originating  more  or  loss  malposition, 
and  they  frequently  cause  the  altered  situation 
of  an  organ  to  be  permanent,  by  fixing  it  in 


its  new  position.  7.  Disease  in  an  organ  itself 
may  originate  its  own  di.splacement.  It  com- 
monly happens  that  such  disease  enlarges  or 
contracts  an  organ,  and  tlius  causes  it  to  pass 
beyond  or  to  be  drawn  within  its  normal  limits  ; 
but  further,  an  organ  may  become  so  heavy  as 
the  result  of  disease,  that  by  its  own  weight  it 
displaces  itself.  8.  In  the  case  of  certain  mus- 
cular hollow  organs,  such  as  the  intestines,  ex- 
cessive or  irregular  action  of  the  muscular  coat 
may  lead  to  malposition.  In  this  way  hernia 
may  be  originated,  or  internal  strangulation  of 
the  intestine,  or  intussusception  of  one  part  of  the 
bowel  into  another.  In  this  connection  the  in- 
fluence of  straining  at  stool  in  causing  protrusion 
of  the  lower  part  of  the  rectum  may  be  alluded 
to.  9.  The  displacements  of  the  uterus  con- 
stitute a  special  group,  the  causes  of  which  are 
much  discussed.  Probably  prolonged  standing 
is  one  element  in  the  causation  of  some  of  these 
displacements  in  certain  cases. 

V^AREETiES. — The  principal  varieties  of  mal- 
position of  organs  have  been  casually  indicated 
in  the  preceding  remarks,  but  it  may  be  useful 
to  arrange  them  more  systematically.  1.  An 
organ  may  lie  in  a  wrong  cavity  altogether ;  for 
example,  the  stomach  or  liver  may  lie  in  the 
chest,  or  partly  in  both  chest  and  abdomen. 

2.  There  may  be  a  transposition  of  one  or  more 
of  the  viscera  to  the  wrong  side  of  the  body. 

3.  An  organ  remains  in  its  proper  cavity,  but 
is  more  or  less  removed  from  its  normal 
position.  This  may  merely  be  a  temporary 
change,  the  organ  returning  to  its  place  when 
the  cause  of  the  displacement  is  got  rid  of ; 
or  it  is  a  permanent  condition,  the  organ 
being  fixed  in  its  new  site.  4.  Instead  of  being 
fixed,  an  organ  may  be  more  or  less  freely  mov- 
able, so  that  its  situation  alters  with  change  of 
posture,  manipulation,  or  other  causes  of  move- 
ment. 0.  A  portion  of  an  organ  may  pass  out  of 
its  cavity,  so  as  to  lie  under  the  skin  or  amongst 
the  muscles,  as  in  external  hernia ;  or  it  may 
even  come  altogether  out  of  the  body,  as  hap- 
pens when  organs  are  protruded  in  consequence 
of  injury,  with  an  external  wound.  The  dis- 
placements named  procidentia  and  prolapsus 
may  also  be  mentioned  here.  6.  In  the  case 
of  the  intestine,  one  part  may  alter  in  its  rela- 
tions to  other  parts,  as  happens  in  the  case  of 
invagination.  Coils  of  the  bowel  also  occasion- 
ally find  their  way  into  curious  positions,  owing 
to  the  presence  of  bands  of  adhesion,  openings 
in  the  mesentery,  and  other  abnormal  conditions 
which  predispose  to  their  displacement.  7.  Tho 
uterus  presents  special  malpositions,  both  as 
a  whole,  and  in  relation  to  its  different  parts, 
which  need  not  be  discussed  here.  See  Womb, 
Diseases  of. 

Effects  and  Symptoms. — There  may  be  no 
manifest  results  whatever  of  the  displacement 
of  an  organ,  or  at  least  such  as  am  bo  regarded 
of  much  or  any  consequence.  On  the  other 
hand,  this  condition  may,  if  brought  aboui 
suddenly  or  acutely,  be  attended  with  immediate 
symptoms  of  a  grave  nature.  For  instance,  in  the 
case  of  the  intestine,  the  passage  of  its  contents 
is  often  prevented,  and  other  serious  results  ensue, 
familiar  enough  in  cases  of  hernia ;  while  rapii? 
displacement  of  the  heart  may  lead  to  grave 
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embarrassment  of  its  action,  and  prevent  the 
passage  of  blood  into  the  arteries,  by  altering 
the  relation  of  their  orifices  to  the  ciirdiae 
cavities.  In  chronic  cases  also  displacement 
of  an  organ  frequently  gives  rise  to  phenomena 
of  greater  or  less  importanc.-'.  Thus,  its  own 
functions  are  not  uncommonly  disturbed,  and 
may  b3  seriously  interfered  with,  as  happened 
in  a  casa  observed  by  the  writer,  where  the 
stomach  passed  through  the  diaphragm  into 
the  thorax.  The  displaced  organ  may  also 
produce  physical  effects,  such  as  irritation  or 
pressure,  and  thus  give  rise  to  pain  or  other 
subjective  sensations,  or  to  symptoms  obviously 
connected  with  other  structures  and  organs. 
Physical  examination  often  reveals  malposition 
of  an  organ,  and  this  is  one  of  the  conditions 
which  should  always  be  borne  in  mind  when 
examining  either  of  the  more  important  viscera. 
In  some  instances  it  assumes  the  characters  of 
a  tumour,  as  in  the  case  of  movable  kidney; 
and  this  may  prey  so  much  upon  the  mind  of 
the  patient  as  to  lead  to  considerable  general 
disorder,  although  the  condition  may  really  not 
be  of  much  moment.  It  must  be  remembered 
that  an  organ  may  be  diseased  at  the  same  time 
that  it  is  displaced,  and  then  the  symptoms  are 
likely  to  be  more  marked. 

Treatment.— When  an  organ  is  suddenly  or 
acutely  displaced,  and  the  disphiceraent  is  at- 
tended with  serious  symptoms,  the  first  aim  in 
treatment  should  be  to  get  it  restored  to  its 
normal  position  as  soon  as  possible.  This  maybe 
illustrated  by  the  treatment  of  hernia  and  other 
forms  of  intestinal  displacement,  or  of  protruded 
organs,  as  the  result  of  injury;  and  by  the  re- 
moval of  pleuritic  eflfiision,  by  means  of  aspiration, 
when  it  gravely  impedes  the  cardiac  action  in 
consequence  of  displacing  the  heart.  In  chronic 
eases  the  same  principle  should  be  kept  in  view 
in  the  first  instance.  For  this  purpose  any 
causes  of  displacement  should  be  removed,  and 
it  maybe  necessary  to  employ  mechanical  means, 
or  even  to  adopt  operative  procedures,  to  pre- 
vent a  recurrence  of  the  malposition.  This  may 
slso  be  exemplified  by  the  treatment  of  hernia, 
and  of  displacement  of  the  uterus.  In  many 
cases,  however,  the  restoration  of  an  organ  to  its 
normal  position  is  impracticable.  Under  these 
circumstances  no  particular  treatment  may  be 
required ;  or  perhaps  any  ill-eflfects  resulting 
from  ths  malposition  may  be  obviated  by  the  ap- 
plication of  a  bandage  or  other  means  of  support, 
as  in  the  ease  3f  movable  kidney.  Medicinal 
agents  tr.?y  be  of  service  in  combating  symptoms, 
and  in  .Giproving  the  general  condition,  if  re- 
quired. When  a  malposition  is  of  no  con.se- 
quence,  the  patient's  mind  should  be  made  quite 
easy  on  the  point,  especially  if  any  notion  is 
entertiiined  of  the  existence  of  a  tumour. 

Fkkdeuick  T.  Eobhhts. 

ORTHOPNCEA  {bpBhs,  erect,  and  ^v^w,  I 
breathe).— A  form  of  difficult  breathing,  in  which 
thp  patient  i.s  unable  to  lie  down,  and  is  com- 
i-eilHd  to  assume  the  sitting  or  erect  posture. 
See  RESPiriATTON,  Disorders  of. 

ORTHOTONOS  {opOhs,  straight,  and  tAvos, 
a  stretching).  — A  form  of  tetanic  spasm,  in  whicii 
Ahe  body  is  rigidly  extended,    Sre  Tetanus. 
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OSMIDBOSIS   (o<r/i)(,  odour,   and  iSpws, 
sweat).— A  condition  of  the  perspiration  in 
which  it  yields  an  unusually  strong  or  foetid 
smell.    See  Peuspibation,  Disorders  of. 

OSSEOUS  DEGENEEATIOIiT.— A  kind 
of  degeneration,  in  which  the  affected  textures  as- 
sume the  characters  of  bone.  See  Degeneration. 

OSSEOUS  SYSTEM,  Diseases  of.  See 
Bone,  Diseases  of. 

OSTEITIS  (oo-reof,  a  bone).— A  synonym 
for  inflammation  of  bone,  which  may  be  of  various 
kinds.    See  Bone,  Diseases  of. 

OSTEOCOPIC  PAITTS  {oaTiof,  a  dolo,  and 
kSttos,  fatigue). — Aching  pains  in  bones.  See 
Syphilis. 

OSTEOID  CANCEB.— This  term  has  been 
vaguely  employed,  as  implying  a  cjincer  includ- 
ing bony  structure,  or  with  reference  to  malig- 
nant disease  involving  a  bone.  See  Bone,  Dis- 
eases of ;  Canceb  ;  and  Tomours. 

OSTEO-MALACIA  {bcrriov,  a  bone,  and 
fiaXaKbs,  soft). — A  synonym  for  mollities  ossium. 
See  Mollities  Ossium. 

OSTEO-MYEIjITIS  {offTtov,  a  bone,  and 
IxveXhs,  the  marrow). — A  name  for  inflamma- 
tion of  the  medulla  of  bone.  See  Bone,  Dis- 
eases of. 

OSTEO-SABCOMA  [oareov,  a  bone,  and 
o-apl,  flesh). — A  sarcomatous  growth  in  connec 
tion  with  bone.    See  Bone,  Diseases  of;  and 

TUMOUBS. 

OTALGIA  {ovs,  SiTos,  the  ear,  and  &\yos, 

pain). — Pain  in  the  ear;  ear-ache.  See  Eae, 
Diseases  of. 

OTITIS  (o5i,  the  ear). — Inflammation  of  the 
ear.    See  Ear,  Diseases  of. 

OTORBHCEA  (o5s,  the  ear,  and  ^eoi,  I  flow). 
Discharge  from  the  ear,  usually  purulent.  See 
Ear,  Diseases  of. 

OVABIES,    Diseases    of. — Synon.  :  Fr. 

Maladies  des  Ovaires ;  Ger.  KranJcheiten  der 
Eierstocke  ;  Krankheiten  der  Ovarieii. 

In  the  article  Abdomen,  Diseases  of,  a  section  is 
arranged  in  one  of  the  groups  for  diseases  of  the 
female  generative  organs,  including  the  uterus 
and  its  broad  ligament,  the  Fallopian  tubes,  and 
the  ovaries.  Under  tb'.'  heads  Menstruation, 
Disorders  of,  and  Hysteria,  much  inforrsatioD 
may  be  found  upon  subjects  which  might  be 
included  among  the  diseases  of  the  ovaries.  But 
there  remains  something  regarding  the  patho- 
logy, diagnosis,  and  treatment  of  ovariiuidise.ase8 
interesting  to  the  physician,  without  Altering 
upon  the  more  surgical  question  of  such  cysts 
and  tumours  of  the  ovaries  as  call  for  tapping 
or  ovariotomy. 

In  proceeding  to  estimate  the  frequency  and 
importance  of  the  dispas(>s  of  the  ovaries,  we  have 
to  consider  the  wonderful  series  of  periodical 
processes  whicli  go  on  in  women  every  month  for 
some  thirty-five  years ;  sometimes  without  any 
inlorniption  by  pregnancy,  sometimes  inter- 
rupted by  many  pregnancies;  some  carried  on 
to  the  full  period,  some  interrupted  iit  different, 
stages,  followed  by  lactation  for  periods  variously 
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prolonged,  and  perhaps  suddenly  stopped  by  the 
death  of  the  child  or  by  another  pregnancy, 
attended  by  losses  of  blood  of  less  or  greater 
quantity,  and  ceasing  usually  from  forty-five 
to  fifty-five  years  of  age,  after  more  or  less  ir- 
regularity. We  have  to  remember  that  at  each 
menstrual  period  one  or  other  ovary  becomes 
swollen  ;  that  one  or  more  of  its  ovisacs  en- 
larges, opens,  and  admits  of  the  escape  of  the 
ovum  it  contained  ;  that  the  fimbrial  end  of  the 
Fallopian  tube  grasps  the  ovary,  receives  the 
ovum,  and  allows  of  its  passage  into  the  uterine 
cavity ;  that  the  uterus  itself  receives  an  in- 
creased supply  of  blood ;  and  that  its  mucous 
membrane  undergoes  a  series  of  exfoliative 
changes.  We  must  consider,  further,  how  these 
periodical  processes  are  associated  with  much 
that  is  of  supreme  importance  in  the  state  of 
the  nervous  centres,  and  iu  the  mental  con- 
dition of  woman  ;  that  the  normal  process,  in- 
stead of  recurring  at  regular  intervals,  and 
ceasing  in  a  few  days,  may  be  abnormally  pro- 
longed, and  may  recur  at  most  uncertain  pe- 
riods ;  and  that  evolution  and  involution  may 
be  both  affected  by  pregnancy  and  lactation. 
Wlien  we  bear  in  mind  all  these  highly  complex 
conditions,  processes,  and  relations,  the  wonder 
is,  not  that  ovarian  diseases  should  be  frequent, 
but  that  so  many  women  pass  through  life  with- 
out suffering  from  them.  If  an  ovary  become 
swollen  and  tender,  its  blood-vessels  overdis- 
tended,  and  extravasation  (or  apoplexy  of  the 
proper  ovarian  tissue)  take  place ;  or  if  blood 
escaping  into  the  peritoneal  cavity,  becomes  en- 
capsuled,  or  forms  a  heematocele  of  the  loose 
cellular  tissue  between  the  layers  of  one  or  both 
of  the  broad  ligaments,  we  can  only  wonder 
that  such  an  accident  does  not  happen  more 
frequently,  and  be  prepared  to  recognise  the 
effects  of  repeated  slight  extravasations.  These 
are  uneasiness  in  the  abdomen,  increasing  to 
pain,  more  or  less  severe,  want  of  sleep,  and 
raised  temperature,  preceding  discharge  of  blood 
from  the  uterus;  then  swelling  and  tenderness 
in  one  or  both  groins,  bearing  down,  like  la- 
bour-pains, recurring  at  intervals,  with  dis- 
charge of  fluid  or  clotted  blood  or  of  mem- 
branous shreds  ;  extension  of  pain  to  the  loins, 
and  irregular  flow  of  urine — all  symptoms  so 
often  observed  as  to  be  almost  neglected.  Aud 
if  a  vaginal  examination  is  made,  e.specially 
when  combined  with  examination  by  the  rec- 
tum, not  only  may  one  or  both  ovaries  be  felt 
larger  and  lower  down  than  they  ought  to  be, 
behind  and  on  either  side  ot  the  uterus  ;  but  they 
may  be  extremi-ly  tender  on  pressure,  and  there 
may  be  more  or  less  endence  of  peri-uterine  ex- 
travasation. Aitui'  repeated  attacks  of  this  na- 
ture, permanent  hardening  and  enlargement  of 
ovaries  and  uteru.-,  and  their  impaired  mobility, 
due  to  organisation  of  blood -clot  or  of  plastic 
lymph,  are  among  the  most  frequent  pathologi- 
cal changes  which  the  practitioner  is  willed  upon 
to  treat. 

The  diseasesof  the  ovaries,  which  will  be  spe- 
cially described  in  this  article,  are  as  follows: — 
1.  Abormalities;  2  Displacements;  3.  Disturb- 
ances of  Circulation;  4.  Acute  Inflammation; 
A.  Chronic  Inflariiiniitii)n  ;  and  6.  Tumours,  in- 
cluding Cysts. 


1.  Abormalities. — Absence  of  the  ovaries, 
or  their  iinperfectdevelopment,  may  occasionally 
be  inferred ;  aud  the  presence  of  a  third  op 
accessory  ovary,  now  and  then  observed  in  the 
dissecting-room  and  on  the  operating  table,  may 
probably  account  for  the  recurrence  of  regular 
menstruation  in  spite  of  serious  disease  of 
both  ovaries,  or  after  the  removal  of  both  by 
ovariotomy, 

2.  Displacements. — Congenital  i>r  acquired 
displacements  are  also  observed,  as  hernia  into 
the  inguinal  canal,  or  prolapse  to  the  botix)m  of 
Douglas's  pouch. 

3.  Disturbances  of  Circulation. — Hyper- 
iemia,  when  not  excessive,  may  be  considered  as 
an  essential  part  of  normal  menstruation.  A 
very  little  excess  may  lead  to  the  formation  of 
a  large  clot  in  an  unbroken  o\'i8ac,  or  extra- 
vasation into  the  stroma  of  the  ovary,  constitu- 
ting apoplexy ;  or  between  the  layers  of  the 
broad  ligament,  or  into  the  peritoneal  cavity, 
thus  forming  peri-uterine  or  pelvic  hsematocele. 
In  some  cases,  apoplexy  of  the  ovisacs  is  clearly 
traceable  to  torsion  of  the  ovary  upon  its  nu- 
trient blood-vessels. 

4.  Acute  Inflammation. — Acute  oophoritis 
and  peri-oophoritis  are  probably  of  much  more 
frequent  occurrence  than  acute  orchitis  in  the 
male.  The  testicles  are  far  more  liable  to  me- 
chanical injuries,  but  are  probably  not  more 
liable  to  extension  of  the  poison  of  gonorrhcsa, 
or  its  sympathetic  effects,  and  they  are  free  from 
theperiodical  hyperaemia  which  maybe  regarded 
as  the  first  step  in  the  process  of  ovarian  inflam- 
mation. This  periodical  hyperaemia,  influenced 
by  accidental  sutlden  suppression  of  discharge  of 
blood  from  the  uterus,  is  the  usual  history  of  an 
acute  attack  of  oophoritis. 

Symptoms. — The  syonptoms  of  acute  inflam- 
mation of  an  ovary  are  pain  over  the  pubes, 
tenderness  on  pressure  in  one  iliac  region,  irrita- 
tion of  the  bladder,  tenderness  of  the  vagina, 
and  pain  on  moving  the  cer\Tx  uteri,  and  on  pass- 
ing the  finger  behind  and  on  one  side  of  the 
cervix  towards  the  sacro-iliac  sjmchondrosis.  la 
patients  with  lax  tissues,  by  combined  rectal 
and  vaginal  examination,  the  swollen  ovary  may 
very  often  be  felt.  If  one  ovary  can  be  felt 
and  moved,  the  patient  at  once  complains  of 
greatly  aggravated  pain. 

Tkeatmknt. — The  treatment  should  consist  in 
absolute  rest  on  the  back,  with  the  hips  raised 
and  thighs  flexed  ;  or  on  the  side  not  affected, 
if  dry-cupping  glasses  can  be  applied  over  the 
sacrum.  Mustard  poultices,  or  turpentine  and 
chloroform  liniment,  may  also  be  applied  over 
the  sacrum  and  on  the  iliac  region.  The  bowels 
should  be  well  cleared  out,  and  small  doses  of 
blue  pill  and  Dovers  powder  given  frequently, 
with  a  sufficient  quantity  of  bromide  of  potassium. 
Leeching  the  cervix  uteri  has  been  recommended ; 
but  the  local  disturbance  caused  by  it  usually 
does  more  harm  than  the  loss  of  blood  can  make 
up  for.  Sometimes  the  pain  is  so  very  severe 
that  it  may  be  neces.sary  to  give  chloroform  or 
some  other  anaesthetic,  and  repeat  it  more  than 
once  before  the  pain  subsides. 

5.  Chronic  Inflammation. — Chronic  oopho- 
ritis, distinguished  by  those  paroxysmal  attacks 
of  pain  recurring  at  the  menstrual  periodu,  com- 
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monly  known  as  ovarian  dysmenorrhoea,  is  a 
much  more  comiaoa  condition  than  the  acute 
form  of  the  disease.  And  there  can  be  little 
doubt  that  both  amenorrhsea  and  monorrhagia 
may  be  often  due  to  changes  in  the  ovaries, 
which  are  the  result  of  repeated  attacks  of  sub- 
acute inflammation.  Some  turgescence  of  the 
mucous  membrane  of  the  uterus  and  Fallopian 
tubes  is  a  condition  attendant  upon  ovulation ; 
and  is  physiological  or  pathological  in  close  re- 
lation with  the  normal  or  abnormal  process  in 
the  ovary.  So  far  as  anatomical  examination 
teaches  us,  it  is  rare  to  find  much  change  in  the 
ovaries  alone,  without  proof  of  what  is  called 
peri-oophoritis ;  adhesions  between  the  surface 
of  the  ovary  and  the  fimbriae  of  the  Fallopian 
tube  or  the  tube  itself ;  adhesions  due  to  pelvic 
peritonitis  ;  hardening  and  enlargement  of  the 
ovary  itself ;  hard  clots  in  some  of  the  ovisacs ; 
or,  on  the  other  hand,  a  shrivelling,  or  contrac- 
tion, or  atrophy  of  the  gland. 

Teeatment. — Whether  the  chronic  form  of 
the  disease  has  succeeded  an  acute  attack — non- 
puerperal or  puerperal — or  one  or  more  attacks 
of  gonorrhoea,  or  repeated  abortions,  or  has 
merely  increased  in  intensity  or  duration  after 
repeated  recurrence,  the  treatment  must  still 
be  the  same :  namely,  avoidance  of  known  causes, 
rest,  attention  to  the  general  health,  counter- 
irritation,  and  the  use  of  sedatives,  especially 
conium  and  the  bromides.  In  cases  of  distinct 
falling  downwards  of  one  or  both  ovaries,  an 
elastic  ring  pessary,  worn  in  the  vagina  for  a 
few  weeks,  is  sometimes  of  signal  service.  Hard 
pessaries  are  not  well  borne.  When  all  other 
means  fail,  the  operation  of  extirpating  both 
ovaries — Battey's  operation — must  be  seriously 
considered  in  consultation.  We  require  more 
facts,  accurately  observed  and  faithfully  re- 
corded, especially  as  to  the  mortality,  and  to 
the  results  obtained  by  the  operation  when  it 
does  not  prove  fatal,  and  the  state  of  the 
patient's  health  of  body  and  mind  for  some 
years  afterwards,  before  the  true  value  of  the 
operation  can  be  estimated.  But  enough  evi- 
dence has  been  already  collected  to  prove  that, 
after  ordinary  measures  have  failed,  and  morbid 
physical  and  mental  conditions  are  clearly  de- 
pendent on  abnormal  menstruation,  and  possibly 
upon  morbid  conditions  of  the  ovaries,  the  physi- 
cian would  befuUyjustified  in  advising  the  patient 
or  ht  r  friends  to  call  for  the  aid  of  surgery. 

6.  T\xmours. —  Of  all  the  diseases  of  the 
ovaiies,  far  more  common  than  any  malforma- 
tion or  displacement,  even  more  commonly  the 
cause  of  such  sufiFeriug  as  to  lead  a  patient,  to 
seek  for  medical  advice  than  either  the  acute 
or  chronic  forms  of  ovarian  inflammation,  or 
than  the  ovaralgia  or  nervous  hysterical  form 
of  ovarian  irritAtion  associated  with  dysmenor- 
rhoea, and  with  various  forms  of  eccentricity,  and 
possibly  of  hypochondriasis,  melancholia,  or  ma- 
niacal excitement — common  though  these  con- 
ditions may  be — cysts  of  one  or  both  ovaries  are 
the  most  frequent  of  all  the  diseases  of  these 
organs.  So  far  as  regards  their  pathological 
anatomy,  for  all  practical  purposes  of  diagnosis 
and  treatment,  they  may  be  divided  into  simple 
or  unilocular,  and  compound  or  multilocular — 
the  former  a  dilated  dropsical  ovisac,  the  latter 
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a  proliferating  cystoma  or  a  dermoid  cyst.  A  still 
more  practical,  if  less  scientific,  division  might 
be  made  into  (1)  Cysts,  and  (2)  Tuiiiours  of  the 
ovaries,  including  in  the  former  division  such  sim- 
ple or  multiple  cysts  as  from  the  preponderance 
of  fluid  and  small  amount  of  cyst-wall,  may  pro- 
perly be  considered  as  ovarian  dropsy — hydrops 
ovarii,  or  hydrops  folliculoriim  Graafii;  and  in 
the  latter  such  solid  or  semi-solid  tumours  as, 
under  a  general  class  of  proliferating  cystomata, 
include  pseudo-eoUoid  tumours,  myxo-cystoma, 
cystoid  adenoma,  sarcoma,  fibroma,  papilloma, 
carcinoma,  and  (as  a  separate  class)  dermoid 
cysts.  The  histogenesis  and  the  microscopic 
character  of  these  varied  forms  of  disease  must 
be  studied  by  the  aid  of  special  treatises  or  mono- 
graphs. Hero  their  clinical  history  is  of  chief 
importance. 

Symptoms  and  Diagnosis. — Clinically  the 
main  points  for  consideration  in  cases  of  fluctu- 
ating abdominal  tumours  are  whether  the  fluid 
is  contained  within  a  cyst,  or  whether  it  is  in 
the  peritoneal  cavity,  either  free  or  limited  by 
visceral  adhesions.  In  solid  tumours  the  seat 
and  nature  of  the  tumour  must  be  investigated. 

The  diagnosis  between  fluid  in  an  abdominal 
cyst  and  in  the  peritoneal  cavity  has  been  laid 
down  in  the  article  Ascites.  Here  it  is  only 
necessary  to  add  that  the  limit  of  fluctuation  as 
recognised  by  palpation,  and  the  limit  of  dul- 
ness  as  ascertained  on  percussion,  exactly  cor- 
respond when  the  fluid  is  encysted.  The  wave 
of  fluid  cannot  be  made  to  pass  beyond  the  line  of 
dulness  on  percussion.  But,  when  the  fluid  is 
free,  the  resonant  intestines  are  float  ing  in  it,  and 
fluctuation  may  be  detected  where  percussion 
gives  a  resonant  or  tympanitic  note.  The  wave 
of  fluid  is  not  stopped  by  any  cyst-wall. 

Chemical  and  Microscopical  Examination. — If 
tapping  have  been  resorted  to,  in  order  to  give 
temporary  relief  to  urgent  symptoms,  or  to  com- 
plete a  doubtful  diagnosis,  chemical  and  micro- 
scopical examination  of  the  fluid  affords  valu- 
able information.  The  albumen  in  the  serum 
secreted  by  the  peritoneum  is  ordinary  albumin, 
which  is  coagulated  by  heat,  and  will  not  redis- 
solve  in  double  its  volume  of  strong  boiling  acetic 
acid.  The  albumen  secreted  by  the  epithelial 
layer  of  an  ovarian  cyst  is  that  secreted  rather 
by  mucous  than  by  serous  membranes,  known 
as  metalbumin  and  paralbumin,  which  (like  true 
albumin)  is  coagulated  by  heat,  but  (unlike  true 
albumin)  is  re-dissolved,  or  converted  into  a 
translucent  gelatiniform  liquid,  after  having  been 
boiled  in  double  its  volume  of  strong  acetic  acid. 
Then  on  examining  the  dpposit  which  subsides 
after  ovarian  fluid  has  been  at  rest  for  some  hours, 
there  may  be  found  in  the  field  of  the  micro- 
scope the  nuclei  of  the  epithelial  cells  which 
line  the  interior  of  the  cyst.  The  scales  are 
thrown  off,  the  cell-walls  break  down,  and  the 
nuclei  remain.  These  are  the  so-called  'ovarian 
granule-cells'  of  Nimn,  Bennett,  and  Drysdale, 
and  are  characteristic  of  innocent  growth.  In 
addition  to  those  there  are  found  in  malignant 
growths  characteristic  groups  of  cells  of  different 
sizes,  described  about  the  same  time  by  Foulis 
and  Thornton  as  large  pear-shaped  round  or  oval 
cells,  containing  a  granular  material,  with  one  or 
several  large  clear  nuclei,  with  nucleoli  and  a- 
3  z  2 
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number  of  transparent  globules  or  vacuoles.  The 
great  variety  in  size  and  shape  of  the  cells  com- 
posing the  groups  is  the  characteristic  feature. 
When  these  large  groups  are  found  in  fluid  re- 
moved from  a  cyst,  it  is  extremely  probable  that 
a  malignant  growth  projects  into  the  cavity  of 
the  cyst.  When  the  groups  are  found  in  peritoneal 
fluid,  there  is  either  some  malignant  growth,  or 
an  ovarian  cyst  of  a  malignant  character  has 
burst  into  the  peritoneal  cavity.  Some  of  the 
cells  have  planted  themselves  upon  the  surface 
of  the  peritoneum,  where  they  have  grown  and 
multiplied.  Some  observers  believe  that  when 
such  groups  of  cells  are  found  in  fluid  removed 
from  a  cyst  or  from  the  peritoneal  cavity,  the 
evidence  of  the  malignant  nature  of  the  disease 
is  so  strong  that  no  other  than  palliative  treat- 
ment is  justifiable.  But  microscopic  knowledge 
has  certainly  not  yet  reached  such  perfection  as 
to  justify  a  surgeon  in  refusing  to  attempt  to 
save  life  by  removing  a  tumour,  if  it  can  be  re- 
moved, even  if  it  be  characterised  by  the  forma- 
tion of  such  groups  of  cells  as  have  been  described. 
Several  such  ovarian  tumours  have  been  removed 
after  they  had  burst,  and  after  several  tappings 
of  the  peritoneal  cavity,  with  the  happy  result 
of  recovery  from  the  operation  and  subsequent 
good  health.  After  the  removal  of  a  proliferating 
cystoma  recurrence  of  the  disease  has  been  ob- 
served, but  there  is  good  ground  for  believing 
that  recurrence  is  exceptional. 

Semi-solid  tumours. — Semi-solid  ovarian  tu- 
mours are  more  common  than  simple  cysts.  In- 
stead of  a  smooth  uniform  surface,  irregularities 
may  be  felt,  due  to  cysts,  or  groups  of  cysts,  of 
different  shapes  and  sizes,  or  to  thickening  of  por- 
tions of  the  wall  of  the  main  cyst.  The  wave  of 
fluctuation  is  interrupted  by  septa  in  different 
directions  ;  and  hard  nodules,  or  bone-like  pro- 
jections, may  perhaps  be  detected.  Occasionally 
a  deep  sulcus  between  two  portions  of  a  semi-solid 
tumour,  with  resonant  intestine  in  the  sulcus, 
may  lead  to  doubt  whether  both  ovaries  are  not 
affected. 

Solid  tumours. — Ovarian  tumours  which  are 
entirely  solid,  not  fluctuating  in  any  portion  of 
them,  are  very  rare,  but  still  are  occasionally  met 
•with,  both  as  innocent  flbroma  and  as  true  cancer. 

Adhesions. — ^Any  ovarian  tumour — cystic,  solid, 
or  semi-solid — may  be  free  from  adhesion  to  the 
abdominal  wall  or  to  the  omentum  or  viscera,  or 
may  be  adherent  anywhere  within  the  abdominal 
or  pelvic  cavities.  But  as  the  result  of  ovariotomy 
is  very  littlo  aifected  by  the  presence  or  absence 
of  adhesions,  a  very  minute  diagnosis  of  the  nature 
and  extent  of  adhesions  is  not  of  much  practical 
Importance.  Still  if  there  are  firm  adhesions  low 
down  in  the  pelvis,  fixing  the  uterus,  rectum,  and 
bladder  together,  or  fusing  them,  as  it  were,  into 
one  mass  with  the  ovarian  growths,  ovariotomy 
should  not  be  performed,  or  only  after  a  very 
guarded  prognosis. 

Inflavimation,  hcemorrhage,  and  gangrene. — 
Any  ovarian  cyst,  simple  or  compound,  may  be 
the  seat  of  inflammation  either  on  its  surface, 
when  the  symptoms  do  not  differ  from  those  of 
peritonitis,  or  in  the  cyst-wall  or  lining  mem- 
brane, when  (without  any  peritonitis)  there 
may  be  pain  and  considerable  fever,  sometimes 
followed  by  rigors  and  suppuration.  Hsemor- 


rhage  into  one  or  more  of  the  cyst-cavities  may 
lead  to  all  the  symptoms  and  effects  of  internal 
haemorrhage.  Or  the  whole  or  portions  of  the 
tumour  may  become  gangrenous,  from  a  twisting 
of  the  pedicle  obstructing  the  circulation  of  blood 
in  the  vessels  of  the  tumour.  In  some  cases 
twisting  of  the  pedicle  may  be  followed  by  a  com- 
plete separation  of  the  tumour  from  its  ordinary 
supply  of  blood.  In  this  condition  the  tumour 
is  nourished  by  vessels  in  the  omentum,  abdo- 
minal wall,  or  some  other  structure  adherent  to 
the  peritoneal  coat  of  the  tumour,  if  the  woman's 
death  is  not  speedily  caused  by  gangrene  of  the 
growth. 

Other  abdominal  tumours.  —  The  abdominal 
tumours  most  frequently  mistaken  for  ovarian 
tumours  are  fibroid  or  fibrocystic  tumours  of  the 
uterus,  and  tumours  or  cysts  of  the  spleen,  liver, 
or  kidney.  Pregnancy,  either  normal  or  extra- 
uterine, may  also  be  mistaken  for  an  ovarian 
tumour,  or  may  be  present  at  the  same  time.  It 
is  not  rare  to  find  a  woman  with  an  ovarian  or  a 
uterine  tumour  to  be  also  pregnant ;  so  that  the 
ordinary  signs  of  pregnancy  must  be  borne  in 
mind  in  examining  any  woman  who  has  an  ab- 
dominal tumour.  And  the  frequency  of  facal 
accumulations,  or  of  tympanitic  distension  of 
the  intestines,  with  thick  or  rigid  abdominal 
walls  and  a  fat  omentum,  must  also  be  re- 
membered and'  excluded,  as  well  as  fatty  or 
fibro-fatty  tumours  which  may  form  in  the 
omentum,  or  consist  of  hypertrophied  appendices 
epiploicae,  and  fibro-plastic  growths,  from  any 
part  of  the  peritoneum  or  sub-peritoneal  cel- 
lular tissue.  Peritoneal  hydatids,  or  hydatid 
cysts  of  the  liver,  spleen,  or  omentum,  retro- 
peritoneal abscesses,  pelvic  cellulitis  followed 
by  abscess,  distended  bladder,  pelvic  haematocele, 
enlarged  mesenteric  or  lumbar  glands,  aortic 
aneurism,  and  enchondroma,  are  all  conditions 
which  must  be  borne  in  mind  in  cases  where  the 
ordinary  signs  of  an  ovarian  cj'st  or  tumour  are 
not  sufficiently  characteristic  to  exclude  doubt. 

But  the  most  frequent  source  of  error  is  cancer 
of  the  peritoneum,  not  necessarily  involving  the 
ovaries,  although  these  organs  may  not  be  free 
from  tlie  disease.  In  some  cases  the  uterus, 
and  both  ovaries,  and  the  peritoneum  everywhere 
become  covered  or  infiltrated  with  cancerous  de- 
posits or  growths,  and  in  nearly  all  cases  there 
is  considerable  accumulation  of  fluid  in  the  peri- 
toneal cavity.  If  the  coats  of  the  small  intes- 
tines are  involved,  the  very  characteristic  signs 
are  manifest  of  movable  tumours,  which  are  both 
hard  and  resonant,  and  which  on  being  pressed 
or  kneaded  gurgle  under  the  fingers.  In  any 
case  of  abdominal  tumour,  with  or  without  peri- 
toneal fluid,  where  the  loss  of  flesh  and  strength 
is  rapid,  although  the  tumour  may  not  be  large, 
where  there  is  much  pain,  and  the  patient  is 
subject  to  vomiting  or  diarrhoea,  the  diagnosis 
of  intra-abdominal  cancer  generally  proves  too 
true. 

Prognosis  and  Treatment. — 1.  Medical. — 
It  must  be  confessed  that  the  medical  treatment 
of  ovarian  cysts  and  tumours  in  a  curative  sense 
is  quite  hopeless.  In  cases  of  supposed  simple 
cysts,  where  powerful  purgatives  and  diuretics 
have  been  followed  by  disappearance  of  the  fluid, 
the  true  explanation  has  been  either  a  mis- 
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take  in  diagnosis,  or  an  accidental  rupture  of 
a  thin  cyst.  In  the  compound  cysts,  or  the 
more  solid  tumours,  iodides,  bromides,  mer- 
curials, and  every  other  remedy  that  has  been 
tried,  has  proved  useless  at  the  best,  and  has 
often  injured  the  general  health  of  the  pa- 
tient without  affecting  the  morbid  growth.  Be- 
yond attending  to  the  general  healt  h  of  the  patient 
and  palliating  any  urgent  symptom,  the  chief 
aim  of  the  phj'sician  should  be  to  do  no  harm,  to 
encourage  a  cheerful  state  of  mind  in  his  patient 
by  the  assurance  that  the  disease  is  curable,  and 
while  postponing  surgical  treatment  so  long  as 
it  is  not  clearly  necessary,  not  allowing  a  patient 
to  wait  so  long  that,  after  unnecessary  and  pro- 
longed suffering,  she  falls  into  a  condition  un- 
favourable for  the  result  of  an  operation. 

2.  Surgical. — If,  after  exposure  to  cold,  or  as 
the  result  of  a  blow  or  fall,  a  patient  with  an  ova- 
rian tumour  presents  the  signs  and  symptoms  of 
inflammatory  changes  in  the  tumour  or  in  the 
peritoneum,  rest,  fomentations  or  poultices,  and 
opiates  are  indicated.  If  very  severe  symptoms 
point  to  haemorrhage  or  cyst-rupture,  immediate 
ovariotomy  may  afford  the  only  hope  of  saving 
life. 

In  considering  the  very  important  question 
how  long  a  patient  shoidd  be  left  to  ordinary 
hygienic  or  medical  treatment  without  any  assist- 
ance from  surgery,  it  may  be  said :  '  So  long  as 
the  patient  does  not  suffer  much  pain,  is  not 
annoyed  by  her  size  and  appearance,  has  no  great 
diflSculty  in  locomotion,  does  not  suffer  from  in- 
jurious pressure  on  the  organs  of  the  chest,  abdo- 
man,  or  pelvis,  and  so  long  as  the  heart  and  lungs, 
digestive  organs,  kidneys,  bladder,  and  rectum 
perform  their  functions  tolerably  weU,  surgical 
treatment  is  seldom  called  for.  It  is  only  a  pro- 
jected marriage,  or  a  necessary  voyage,  or  some 
such  family  circumstance,  that  may  justify  or 
render  expedient  earlier  resort  to  surgical  aid. 
Under  ordinary  circumstances  the  surgeon  would 
not  interfere  until  an  ovarian  tumour  either  dis- 
tressingly deforms  a  patient,  or  seriously  impedes 
her  locomotion,  or  prevents  the  free  action  of 
heart  or  lungs,  or  obstructs  the  circulation  through 
the  large  veins  of  the  abdomen,  or,  by  deranging 
the  digestive  organs,  leads  to  emaciation  and 
weakness,  or  by  its  pressure  causes  pain,  loss 
of  rest,  or  mechanical  obstruction  to  bladder  or 
rectum.'  These  are  the  rules  laid  down  by  the 
writer  of  this  article  in  1872.  Subsequent  ex- 
perience of  the  ill  effects  of  delay,  and  of  the 
diminished  and  diminishing  mortality  of  ova- 
riotomy, lead  to  the  conclusion  that  these  rules 
rather  err  on  the  side  of  over-caution  and  too- 
long  delay ;  and  that  the  welfare  of  most  pa- 
tients is  better  promoted  by  advising  an  earlier 
adoption  of  surgical  treatment,  and  probably  the 
removal  of  an  ovarian  tumour,  as  soon  as  its 
nature  and  connections  can  be  clearly  ascer- 
tained, and  it  is  beginning  in  any  way  physically 
or  mentally  to  do  harm. 

In  cases  of  single  cysts  the  question  of  pallia- 
tive treatment  by  tapping,  or  the  radical  cure  by 
ovariotomy,  must  be  seriously  considered.  And 
when  a  cj'St  is  really  single,  the  removal  of  the 
fluid  not  only  gives  great  relief  for  a  considerable 
period,  but  in  some  cases  fluid  does  not  collect 
«gain  for  several  years,  sometimes  never.  Even 


■.vhen  a  cyst  is  not  absolutely  single,  but  contains 
one  cavity  so  large  that  smaller  cavities  are  prac- 
tically insignificant,  tapping  may  give  sufficient 
relief  to  warrant  its  recommendation  in  cases 
where  patients  desire  to  postpone  any  more 
hazardous  operation.  But  in  all  cases  it  should 
be  done  with  the  strictest  antiseptic  precautions, 
against  the  entrance  into  the  emptied  cyst- 
cavity  of  atmospheric  air,  containing  any  germ 
or  material  which  may  set  up  putrefactive  or 
infective  changes  within  the  body. 

Tapping  by  the  abdominal  wall,  vagina,  or 
rectum,  alone  or  followed  by  pressure,  by  drain- 
age, by  injection  of  iodine,  by  incision,  or  by  the 
formation  of  a  permanent  communication  be- 
tween the  cyst^cavity  and  the  peritoneal  cavity, 
in  these  days  can  only  be  regarded  as  substitutes 
in  cases  where  ovariotomy  is  rejected  by  the 
patient,  or  where  the  surgeon  finds  that  the 
ovarian  tumour  cannot  be  removed.  In  a  very 
large  majority  of  cases  the  only  hope  of  cure  is 
in  ovariotomy. 

Question  of  Ovariotomy. — When  it  has  to  be 
considered  in  consultation  whether  a  patient 
shoidd  be  advised  to  submit  to  ovariotomy  or  not, 
the  chief  points  for  discussion  are : — 1.  How 
long  is  she  likely  to  live  if  left  alone,  or  re- 
lieved by  palliative  treatment  only — hygienic 
and  medical— or  by  tapping  ?  2.  What  is  the 
risk  of  ovariotomy  at  the  average  rate  of  mor- 
tality, and  how  far  is  the  risk  in  the  one 
patient  who  is  the  subject  of  consultation  likely 
to  be  above  or  below  the  general  average  ? 

In  reply  to  the  first  question,  it  is  believed 
that  after  an  ovarian  tumour  has  attained  such 
a  size  as  to  inconvenience  a  patient  she  rarely 
lives  four  years — even  if  relieved  by  occasional 
tapping — and  that,  with  due  allowance  for  a  few 
exceptional  cases  of  many  years'  duration,  two 
years  would  be  the  full  average  expectation  of 
life.  Two  years  of  invalid  life  is  what  is  lost  if 
ovariotomy  is  done  and  the  patient's  death  is 
hastened  by  the  operation. 

The  average  risk  of  ovariotomy  in  a  large 
number  of  cases,  including  the  most  and  the 
least  favourable,  has  been  diminishing  for  many 
years  past ;  and  the  diminution  dm-ing  the  last 
two  or  three  years  has  been  much  greater  than 
before  the  adoption  of  antiseptic  precautions 
during  the  operation.  Before  1860  so  many  un- 
successful cases  were  concealed,  and  the  numbers 
who  died,  of  the  cases  reported,  were  so  great, 
that  the  calculated  mortality  of  about  50  per 
cent.,  or  half  the  patients  operated  on,  is  pro- 
bably far  too  small,  and  it  would  be  more 
correctly  estimated  at  70  to  80  per  ceut  Since 
1860  it  has  been  gradually  diminishing  trom  ..') 
to  15  per  cent;  and  since  1878,  when  iinti- 
septics  came  into  general  use  here  aud  in  Orer- 
many,  it  has  fallen  below  10  por  cent  whilst 
well-founded  hopes  are  entertained  of  a  still 
smaller  mortality.  .    ,.,  ,  , 

Whether  any  one  patient  is  likely  to  have 
more  or  less  than  the  average  probability  of  ten 
to  one  in  her  favour  must  depend  upon  her 
general  health.  For  the  rule  holds  good,  that 
while  the  easy  removal  of  small  free  tumours 
from  women  with  a  feeble  heart,  or  unsound  lungs, 
kiduoys,  or  liver,  or  shattered  nervous  system, 
may  hasten  death ;  so  may  very  large  adherent 
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tumoura  be  removed  with  extreme  difficulty  from 
sound,  healthy  women,  and  complete  recovery 
may  follow,  without  fever  or  any  unpleasant 
symptoms ;  and,  most  satisfactory  of  all,  perfect 
health  may  afterwards  be  enjoyed  for  many 
years,  the  operation  leading  to  no  appreciable 
modification  in  subsequent  pregnancy  or  parturi- 
tion. The  removal  of  one  ovary  does  not  appear 
to  affect  the  number  of  pregnancies,  nor  the  sex 
of  the  children,  nor  the  occurrence  of  twin 
pregnancy  ;  and  it  is  quite  exceptional  to  observe 
that  the  removal  of  both  ovaries  leads  to  obesity, 
or  any  other  mental  or  bodily  peculiarity. 

T.  Spencee  Wells. 

OVEBLYIITG.-  -Overlying  is  an  accident 
which,  it  is  alleged,  not  unfrequently  happens 
to  young  children,  whereby  they  are  killed  by 
suffocation.  On  an  average  rather  more  than 
400  children  per  annum  are  registered  in  London 
as  dying  from  '  overlying '  in  bed.  The  post- 
mortem signs  of  overlying  are  those  of  suffoca- 
tion. Evidence  that  a  child  has  really  died  from 
this  cause  is  afforded  by  (1)  the  post-mortem 
appearances  of  death  from  asphyxia  ;  (2)  the 
absence  of  any  other  mortal  disease ;  (3)  the 
absence  of  evidence  of  any  cause  of  asphyxia 
other  than  overlying. 

The  statement  that  a  child  has  been  overlain 
should  be  received  with  caution.  It  is  reasonable 
to  suppose  that  a  vigorous  child  wotdd  escape  from 
a  suffocating  position  beneath  the  bed-clothes, 
or  the  body  of  its  nurse,  by  its  own  efforts ;  or 
at  least  succeed,  by  its  crying  and  struggling, 
in  waking  its  nurse.  On  the  other  hand,  a  very 
weakly  child,  whose  lungs  possibly  have  only 
partially  expandeil,  might  be  killed  by  a  very 
trifling  cause,  such  as  the  position  of  its  mouth 
and  nose  against  the  body  of  its  nurse,  or  the 
accidental  temporary  obstruction  of  its  air-pas- 
sages by  the  bed-clothes.  A  medical  witness 
before  committing  himself  to  a  theory  of  death 
from  overlying,  must  consider  all  the  points 
alluded  to  above,  and  must  take  care  not  to 
bring  a  charge  of  almost  criminal  carelessness 
against  a  careful  nurse,  or  allow  an  act  of  wilful 
murder  to  pass  under  the  guise  of  accidental 
death.  O.  V.  Poore. 

OXALIC  ACID  DIATHESIS— OXA- 
liTTBIA— OXALATE  OP  LIME  CAL- 
CULUS. 

1.  Oxalic  Acid  Diathesis. — STNo^-. :  Fr. 
Oxalurie;  Ger.  Oxaluric. 

.iETioLoar. — Oxalic  acid,  when  it  occurs  in 
the  urine,  may  be  derived  from  various  sources. 
1.  It  may  come  from  certain  articles  of  the 
vegetable  kingdom  taken  as  food.  2.  It  may  be 
derived  from  imperfect  metamorphosis  of  the 
waste  tissues  of  the  body.  3.  It  ma,y  be  due  to 
the  conversion  of  urea  and  uric  acid  after  the 
secretion  or  the  emission  of  urine.  4.  It  seems 
to  have  been  proved  that  oxalic  acid  sometimes 
exists  in  tho  blood,  and  may  then  simply  be  eli- 
minated by  the  kidneys. 

Characters  and  Composition. — Oxalic  acid 
in  the  urine  is  always  found  combined  with  lime, 
and  is  recofrnised  thus: — 1.  As  minute  octohedral 
crystals  with  cross  markings.  These  crystals 
assume  app;irentiy  different  shapes,  according  to 
tJieir  varying  position  in  the  field  of  the  micro- 
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scope.  2.  As  spheroidal,  ovoid,  or  dumb-bell  sub- 
raorphous  masses.  These  latter  may  be  mistaken 
for  somewhat  similar  bodies  composed  of  lithates, 
but  the  colour  of  the  lithates,  and  the  almost  in- 
variably concurrent  presence  of  the  octohedra, 
will  distinguish  them  (see  Miceoscope  in  LlEDi- 
cine).  The  urine  containing  oxalate  of  lime 
is  always  acid,  generally  of  an  amber  tint,  and 
contains  a  faint  cloud  of  mucus.  This  cloud, 
however,  may  be  so  slight  as  to  be  unnoticed, 
and  then  the  presence  of  oxalates  is  apt  to  be 
overlooked. 

Symptoms. — However  derived,  the  presence  of 
oxalate  of  lime  in  the  urine  frequently,  or  in  any 
considerable  amount,  cannot  but  arrest  attention 
and  suggest  the  question :  Is  there  any  special 
condition  of  the  system  dependent  on  or  asso- 
ciated with  this  occurrence?  In  other  words  :  Is 
there  any  peculiar  habit  of  body  to  which  the  term 
'oxalic  acid  diathesis'  can  be  rightly  applied? 
Prout,  and  especially  Golding  Bird,  so  folly  de- 
scribed the  symptoms  of  nervous  exhaustion, 
dyspepsia,  and  hypochondriasis,  which  are  said  to 
characterise  this  so-called  diathesis,  and  so  fully 
impressed  the  professional  mind  with  the  clinical 
association  of  these  symptoms  with — if  not  their 
actual  dependence  on — oxaluria,  that  the  more 
accurate  and  recent  observations  of  Beale,  Beneke, 
and  W.  Roberts,  have  scarcely  yet  succeeded  in 
dissipating  the  error.  These  observers  have 
proved  that,  in  the  large  majority  of  cases  in 
which  the  characteristic  symptoms  are  present, 
no  oxalates  are  found  in  the  urine ;  and  con- 
versely, where  oxaluria  is  most  pronounced,  the 
symptoms  are  absent.  Oxalate  of  lime  in  the 
urine  is  often  found  in  persons  enjoying  good 
health.  From  what  has  been  said  of  its  aetiology, 
its  presence  in  various  chronic  diseases,  such  as 
phthisis,  chronic  bronchitis,  cardiac  lesions,  &c., 
in  which  oxidation  is  retarded,  is  explained. 
So,  too,  oxalui'ia  is  present  in  many  conditions 
of  deranged  digestion  and  mal-assimilation,  and 
in  diseases  which  lower  nervous  tone  and  power. 

Treatment. — It  will  be  gathered  from  the 
foregoing  remarks,  that  oxaluria  demands  no 
direct  or  uniform  therapeutical  treatment.  The 
indications  are,  to  obtain  perfect  digestion  by 
selecting  a  diet  not  too  rich  in  nitrogenous  or 
animal  food,  and  by  prudence  as  regards  quan- 
tity, so  tliat  crude  or  imperfectly  assimilated 
matters  are  not  absorbed;  to  promote  the  healthy 
action  of  the  skin  and  lungs  by  sponge  or 
shower-baths,  and  free  exercise  in  a  bracing 
country  or  at  the  seaside ;  and  by  tonic  remedies 
to  improve  digestion,  and  strengthen  the  nervous 
system. 

2.  Oxalate  of  Ume  calculus. — Description. 
Mulberry  or  oxalate  of  lime  calculus  is  usually 
of  a  dark  brown,  sometimes  almost  black  colour; 
generally  ovoid  or  spheroidal  in  shape ;  with  a, 
rough  and  tuberculated  exterior ;  and  of  a  hard 
compact  interior.  The  absolute  nucleus  is  com- 
posed of  dumb-bell  crystals,  united  by  molecular 
coalescence  in,  and  through  the  medium  of,  some 
viscid  organic  matter.  The  influences  which  con- 
trol this  deposition  and  growth  of  calculi  have 
been  much  elucidated  through  the  researches  of 
Dr.  Carter  and  Dr.  Ord,  but  need  not  be  specially 
described  here.   See  Calculus. 

The  great  insolubility   of  oxalate  of  lim» 
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favours  the  chances  of  its  deposition  in  the  renal 
tubules.  It  has  been  detected  in  the  kidneys  of 
the  fcBtus ;  it  is  especially  liable  to  occur  during 
childhood;  and  this  liability  decreases  as  age 
advances.  In  England  calculi  composed  entirely 
of  oxalate  of  lime  are  rare  in  the  adiilt,  but  in 
India  they  are  comparatirely  frequent.  iVIul- 
berry  calculus  in  the  young  causes  intense  suf- 
fering; but  in  the  adult,  notwithstanding  the 
formidable  tubercles  and  rough  exterior,  the 
symptoms  of  stone  are  often  mild ;  not  impro- 
bably because  these  projections  become  entangled 
in  the  muscular  columns  of  the  bladder,  and  the 
calculus  is  thereby  fixed  in  position.  The  symp- 
toms of  renal  calculus  are  fully  described  in 
another  article.    See  Eenax  Calculus. 

Treatment. — Microscopic  mulberry  calculi, 
were  it  possible  to  detect  their  existence,  could 
probably  be  -washed  away  and  carried  oif  by 
diluents  and  diuretics ;  but  a  palpable  stone  is 
a  subject  for  surgical  treatment  only. 

W.  Cadge. 

OXALIC    ACID,    Poisoning    by.  — 

Poisons. 

OXx  U±tIS  (o|is,  sharp,  and  oup&,  a  tail). — 
Stnon.  :  Fr.  Oxyure  ;  Ger.  Spitzschwanzwurm  ; 
Fadcnwiirm. — A  genus  of  nematoid  parasites  of 
■which  the  little  threadworm  or  seatworm  forms 
the  best  kno^TO  type.  Most  English  practitioners 
still  speak  of  the  common  threadworm,  Oxyuris 
vermicularis,  as  belonging  to  the  genus  Ascaris. 
In  nine  cases  out  of  ten,  when  children  are  said 
to  be  suffering  from  ascarides,  it  is  meant  that 
they  are  infested  with  oxyurides  or  thread- 
worms. These  parasites  not  only  differ  from  the 
ascarides  proper  in  respect  of  size,  but  also  as 
regards  the  form  of  the  body,  wliich  is  more 
or  less  spindle-shaped,  the  tail  being  sharply 
pointed.  Hence  the  generic  title.  Oxyurides 
infest  animals  as  well  as  man,  the  large  species 
of  the  horse,  Oxyuris  curvula,  being  almost  as 
injurious  to  that  animal  as  the  little  threadworm 
is  to  ourselves.  See  Ascarides  ;  Seatworm  ;  and 
Threadworm.  T.  S.  Cobbold. 

OZ^NA  {uCv,  a  foul  odour). — Synon.  :  Fr. 
Punaise ;  Ozkne ;  Ger.  Stinknase. 

Definition. — Ozaena  is  generally  understood 
to  mean  a  chronic,  highly  foetid  discharge  from 
the  nose,  or  its  accessory  cavities.  This  dis 
charge,  however,  and  its  characteristics,  are 
rather  to  be  regarded  as  symptomatic  of  disease, 
than  as  disease  itself,  and  is  a  result  of  some 
ITinhealthy  vJceration  of  the  mucous  membrane. 

jEtioloov. — The  causes  of  ozsena  are  various, 
the  most  common  being  syphilis,  struma,  lupous 
ulceration,  canes,  iir  necrosis  of  the  bones  or 
aartilagres,  although  these  may  themselves  be 
dependent  upon  the  presence  of  some  foreign 
body,  or  other  cause  of  occlusion  of  the  meatus. 
Ozsena  may  exist  in  an  idiopathic  form,  which  is 
regarded  by  some  authorities  as  depending  upon 
an  abnormal  condition  of  the  nasal  secretion,  or 
as  analogous  to  the  offensive  odour  sometimes 
met  with  in  the  feet  or  axiUse.  Ozaena  has  been 
by  some  attributed  to  the  abuse  of  mercurials,  but 
more  conclusive  evidence  on  this  point  is  wanting. 

Stjiptoms. — The  ulceration,  on  which  ozsena 
depends,  generally  commences  high  up  in  the 
nose,  though  it  may  be  first  noticeable  as  low 
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down  as  the  inferior  turbinated  bone  or  septum. 
In  the  strumous  form  only  one  side  may  be 
affected,  whereas  in  the  syphilitic  variety  both 
are  generally  involved,  and  there  is  a  greater 
derangement  of  health.  The  diagnosis,  however, 
is  rendered  the  more  difficult  in  children,  since 
it  frequently  occurs  that  the  two  conditions 
coexist. 

The  nature  of  the  discharge  varies  with  the 
case  and  with  its  progress,  whatever  may  have 
been  its  origin,  and  it  may  be  influenced  by  a 
cold,  overwork,  or  the  approach  of  the  menstrual 
period.  It  may  be  either  profuse  or  scanty,  thick 
or  thin,  puxiilent  or  sanious,  almost  colourless 
or  greenish  yellow,  and  streaked  with  blood. 
It  often  forms  crusts,  or  masses  of  inspissated 
mucus,  which  may  accumulate  at  the  posterior 
nares,  being  discharged  from  the  nostril  as 
horribly  offensive  concretions,  every  few  days, 
and  quickly,  reforming. 

The  complications  consist  in  the  implication 
of  the  bones  and  destruction  of  the  septum, 
most  frequently  occurring  in  the  strumous  or 
syphilitic  form,  so  that  the  nose  falls  in,  pro- 
ducing great  deformity. 

Diagnosis. — It  is  of  the  greatest  importance 
to  distinguish  between  ozaena  and  the  various 
forms  of  foetid  breath  consequent  on  bad  teeth, 
ulceration  of  the  mouth  and  fauces,  the  presence 
of  foreign  bodies  or  of  retarded  secretion,  or 
disturbance  of  the  general  health — a  point  wliich 
may  be  readily  made  out  by  causing  the  patient 
to  close  the  mouth  and  nostrils  alternately,  or 
by  rhinoscopic  examination. 

Treatment. — The  treatment  of  ozsena  must  be 
both  local  and  constitutional,  and  obviously  di- 
rected to  the  exciting  cause.  Local  treatment 
consists  in  the  removal  of  all  sources  of  irrita^ 
tion,  by  washing  out  the  clioanse,  and  by  the  in- 
sufflation of  powders,  although  this  latter  is  not 
so  frequently  resorted  to.  The  most  valuable, 
undoubtedly,  is  the  nasal  douche  of  Thudichum, 
the  action  of  which  is  dependent  upon  the  fact 
that,  while  the  mouth  is  kept  open,  the  nares 
can  be  thoroughly  washed  out,  and  no  fluid 
pass  into  the  mouth,  since  the  velum  pendulum 
palati  is  closely  forced  against  the  upper  portion 
of  the  pharynx.  The  instrument  itself  consists 
of  a  tube  of  varying  length,  with  a  perforated 
nozzle,  which  is  to  fit  accurately  to  the  nostril. 
This  tube  descends  from  a  small  cistern,  placed 
at  such  an  elevation  that,  by  turning  a  stopcock, 
a  current  of  fluid  is  injected  into  the  cavity.  The 
fluid  used  depends  on  the  nature  of  tlie  case,  but 
is  generally  some  saline  solution,  such  as  a  weak 
one  of  common  salt,  or  salt  and  carbonate  or 
phosphate  of  soda;  a  weak  solution  of  carbolic 
acid,  of  Condy's  fluid,  or  of  chlorinated  .soda;  or 
a  mercurial  in  some  cases.  An  ordinary  well- 
made  syringe,  capable  of  supplying  a  tolerably 
continuous  stream,  will  answer  very  well  in 
many  instances. 

Where  ulcerating  surfaces  can  be  seen  or 
reached,  they  should  be  touched  by  a  sponge  or 
camel's-hair  brush  steeped  in  a  solution  of  ni- 
trate of  silver,  nitric  acid,  or  carbolic  acid,  and 
the  apposed  surfaces  kept  from  contact  by 
sponge  tents  or  laminaria.  The  great  pain  at- 
tendant OQ  iliopathic  ozaana  may  be  relieved  by 
applying  to  the  frontal  region  an  ointment  cou' 
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taining  about  2  or  3  grains  of  morphia  to  the 
ounce.  The  injection  of  glycerine  is  often  of 
great  \ise,  especially  in  strumous  ozjena,  and  it 
may  be  combined  with  a  grain  of  iodine  to  every 
ounce  with  advantage. 

With  regard  to  insufflation,  or  the  snuf&ngup 
or  administration  of  medicated  powders  by  an 
instrument,  benefit  is  obtained  in  some  instances 
from  ttie  use  of  sub-nitrate  of  bismuth  rubbed 
up  with  Venetian  chalk,  or  calomel  rubbed  up 
with  sugar,  in  the  proportion  of  a  grain  to  an 
ounce.  Tannin,  camphor,  and  cubebs  have  all 
been  recommended.  The  principal  remedies 
used  in  the  form  of  vapour,  have  been  mer- 
curials, such  as  calomel  or  bisulphide  of  mer- 


cury, sublimated  by  a  lamp  and  inhaled.  The 
vapour  of  hydrochlorate  of  ammonia  is  also 
useful  in  all  forms  of  ozaeua. 

With  regard  to  the  constitutional  treatment, 
in  the  strumous  variety,  cod-liver  oil,  quinine, 
iodide  of  iron,  and  arsenic  seem  to  be  of  most 
service. 

Those  cases  which  are  obviously  syphilitic  are 
usually  more  tractable  than  either  the  strumous 
or  idiopathic  varieties,  under  the  influence  of 
bichloride  of  mercury  or  iodide  of  potassium,  if 
the  patient  be  robust.  In  cases  where  the  health 
is  impaired,  generous  living,  with  quinine  and 
iron,  would  be  indicated  before  entering  upon 
specific  treatment.  Edwaed  Bellamy. 
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PACHTDEEMIA  (toxi',  thick,  and  5e'p/ia, 
the  skin). — A  state  of  thickening  and  conden- 
sation of  the  integument,  which  is  sometimes 
observed  in  the  lower  limbs,  associated  with  in- 
filtration and  induration.  In  chronic  cellulitis  a 
state  of  pachydermia  is  also  met  with ;  and 
thickening  of  the  epidermis,  as  in  the  instance 
of  callosity,  has  received  a  similar  name.  But 
the  term  is  wanting  in  the  scientific  precision 
necessary  for  its  adoption  in  pathology. 

Erasmus  Wilson. 

PACHYMEUITTGITIS  (iraxvs,  thick,  and 
h'hf'yi,  a  membrane). — A  synonym  for  inflamma- 
tion of  the  dura  mater.  See  Meninges,  Cere- 
bral, Diseases  of. 

PAIN. — Stnon.  :  Fr.  Douleur-  Ger.  Schmerz. 

Definition. — Pain  is  the  representation  in 
consciousness  of  a  change  produced  in  a  nerve- 
centre  by  a  certain  mode  of  excitation.  It  would 
seem  that  some  special  perturbation  of  nervous 
impulses,  and  not  a  mere  exaltation  of  the 
normal  functioning  of  the  sensory  apparatus,  is 
necessary  to  the  production  of  pain.  Por  it  will 
sometimes  happen,  in  disease,  that  whilst  the 
faculty  of  perceiving  painful  impressions  made 
upon  the  skin  is  wholly,  or  in  great  part,  lost, 
touch  is  felt  nearly  as  well  as  in  health.  On 
the  other  hand,  in  hypersesthesia  of  the  surface, 
where  the  slightest  impression  produces  exqui- 
site pain,  the  power  of  tactile  discrimination  is 
-    actually  diminished. 

\  .iETOLoar  and  Patholoqt. — Pain  is  excited 
by  many  agencies  applied  to  the  skin — mecha- 
,  oical,  thermic,  chemiwil,  electric,  pathological. 

/  Of  those  it  is  probably  only  the  last  which  are 
able  to  produce  pain  when  applied  to  the  \'iscera, 
bones,  and  blood-vessels.  The  situation  of  the 
stimulus  exciting  pain  may  be  at  anj'  part  of  the 
sensory  apparatus,  from  the  end-organ  in  the  skin 
to  the  central  ganglion  ;  but  the  feeling  of  pain 
is  always  referred  to  the  periphery  of  the  sensory 
fibre,  no  matter  what  portion  of  the  sensory  tract 
has  received  the  irritation.  As  regards  pain, 
therefore,  which  is  referred  to  some  part  of  the 
interior  of  the  body,  it  must  be  remembered  that 
the  cause  (always  some  pathological  agency)  may 


be  operating  either  upon  the  termination  of  a 
nerve,  its  trunk,  or  upon  the  nervous  centre  in 
the  spinal  cord,  or  superior  ganglia.  There  may 
be  encroachments  upon  the  structure  of  the 
nerve-fibre  or  ganglionic  centre,  arising  from 
hypereemia,  effusion,  or  growth  in  neighbouring 
tissues. 

Pathologically,  pain  is  of  at  least  twofold  im- 
portance. 1.  It  causes  distress  and  exhaustion 
of  nervous  energy,  interferes  with  sleep,  inter- 
rupts the  appetite  and  digestion,  so  that  the  nu- 
trition of  the  body  is  damaged,  and  thtw,  if  long- 
continued,  it  cau  lead  to  changes  shortening  ex- 
istence ;  or  it  may  be  so  severe  as  of  itself  tc 
occasion  death.  2.  Its  aid  in  diagnosis  is  fre- 
quently of  higher  value  than  that  of  any  othet 
single  symptom. 

Varieties  and  Diagnosis. — It  may  be  usefu. 
to  refer  briefly  to  a  few  examples  of  the  diag- 
nostic importance  of  pain. 

Fain  in  tlia  }icad. — When  of  a  continuous,  duU, 
aching  character,  pain  in  the  head  may  be  due 
to  rheumatism  of  the  scalp,  and  this  is  especially 
likely  if  it  be  increased  hy  bending  the  head 
down.  A  headache  of  similar  character,  and 
aflfecting  the  forehead,  may  be  dependent  upon 
gastric  derangement.  Fixed  in  one  spot,  either 
on  the  head  or  face,  and  darting  from  that  spot, 
if  sharp  and  paroxysmal,  it  is  likely  to  be  neu- 
ralgic. If,  in  addition,  it  be  accompanied  by 
vomiting  and  giddiness,  it  mav  indicate  migraine. 
Now,  migraine  much  more  often  than  not,  en- 
dures for  a  day  only  at  a  time,  or  a  little  more. 
If,  therefore,  these  symptoms  be  continued  be- 
yond this  period,  they  should  always  be  regarded 
with  anxiety,  as  probably  connected  with  brain- 
mischief.  The  use  of  the  ophthalmoscope  is 
most  important  here.  Should  pain  in  the  head 
bo  accompanied  not  only  by  vomiting  and  giddi- 
ness, but  by  squint,  or  some  other  evidence  of  a 
localised  paralj'sis  of  a  cranial  nerve,  it  is  ulmot^t 
certainly  due  to  intracranial  disease  of  a  coarfre 
kind — tumour,  aneurism,  abscess,  hamorrhage, 
or  meningitis.  In  cases  of  more  or  less  complete 
hemiplegia  from  vascular  changes  and  thrombo- 
sis, after  the  apparent  recovery  of  the  patient, 
more  or  less  fixed  pain  in  the  head  will  often 
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remain.  Whilst  this  persists,  a  guarded  prog- 
nosis is  essential,  for  much  more  often  than  not 
farther  mischief  will  follow  before  long.  In  all 
cases  of  persistent  pain  in  the  head,  the  urine 
should  be  carefully  examined,  not  only  for  albu- 
men, but  also  for  sugar.  Pain  of  a  severe  kind, 
especially  apt  to  attack  the  back  of  the  head,  is 
often  found  in  the  course  of  Bright's  disease.  It 
will  then  be  accompanied  by  albuminous  urine  ; 
and  the  ophthalmoscope  will  very  likely  show 
albuminuric  retinitis.  There  is  also  a  form  of 
more  or  less  continuous  headache,  with  occa- 
sional violent  exacerbations,  which  accompanies 
glycosuria. 

A  recurrent  pain  in  the  head,  of  excessive 
violence,  and  described  as  a  feehng  as  though 
the  bones  were  being  crushed,  whilst  it  may 
occasionally  be  due  to  rheumatism,  is  far  more 
often  dependent  upon  syphilis.  Generally  speak- 
ing, persistent  pain  in  the  head,  in  a  person  un- 
accustomed to  it,  is  a  symptom  which  should 
always  be  regarded  with  anxiety,  and  the  use  of 
the  test-tube  and  ophthalmoscope  should  never 
in  such  circumstances  be  omitted.  This  should 
especially  be  insisted  upon  if  the  patient  be  a 
female,  and  certain  concomitant  symptoms  in- 
cline the  observer  to  believe  the  affection  to  be 
hysterical. 

In  obscure  cases  the  possibility  of  the  toxic 
influence  of  lead  in  causing  pain  in  the  head 
should  not  be  forgotten. 

The  pain  in  tlie  head  which  accompanies  chlo- 
rosis is  often  fixed  in  one  spot,  and  described  by 
the  patient  as  a  feeling  of  a  nail  being  driven 
into  the  head.  This  symptom  not  unfrequently 
accompanies  hysterical  conditions.  The  pain  in 
the  head  complained  of  by  school  children,  as 
attacking  them  in  their  studies,  is  very  often  due 
to  some  abnormalitj'  of  refraction  or  weakness  of 
certain  muscles  of  the  eye,  which  needs  the  help 
of  an  ophthalmologist  to  investigate.  Pains  in 
the  head  of  a  darting,  shooting  character,  are 
sometimes  due  to  locomotor  ataxia. 

Pain  in  the  neck. — This  is  not  at  all  uncommon, 
and  is  usually  due  to  rheumatism  affecting  the 
fibrous  covering  of  the  large  muscles.  It  is  pro- 
bable, too,  that  in  many  cases  it  depends  upon 
irritation  of  the  loose  connective  tissue  which 
enables  one  muscle  to  glide  over  another,  and 
which  is  really  an  expansion  of  the  13'mphatio 
system.  Uric  acid,  or  some  equivalent,  becoming 
deposited  in  this  lymphatic  space,  will  excite 
a  little  subacute  inflammation,  and  produce  a 
very  acute  pain.  The  diathesis  of  the  patient 
should  be  inquired  into,  his  urine  and  evacuations 
observed,  and  his  mode  of  living  investigated. 
There  may  be,  too,  sometimes  pain  in  the  neck 
from  neuralgia.  This  will  be  distinguished  by 
its  paroxysmal  character,  and  its  being  indepen- 
dent of  muscular  movement.  Neuralgic  pain  in 
the  neck  is  usually  accompanied  by  pain  in  the 
district  of  one  or  other  of  the  divisions  of  the 
brachial  plexus  in  the  arm. 

Pain  in  the  chest. — This  may  be  referred  to 
the  chest-wall,  or  to  the  interior  of  the  cavity. 
In  the  former  cjvse  it  is  necessary  to  determine 
whether  the  pain  be  due  to  muscular  rheumatism, 
syphilitic  periostitis,  intercostal  neuralgia,  or  the 
encroachment  of  an  aneurism  or  a  tumour.  Ab- 
sence of  febrile  movement,  as  shown  by  the  ther- 


mometer, and  the  entire  dependence  of  the  pain 
upon  movement,  point  to  the  first  of  these  causes. 
A  node  perceived  by  the  finger  upon  the  sternum, 
clavicle,  or  ribs,  would  indicate  syphilitic  perios- 
titis. The  character  of  the  pain,  and  the  pre- 
sence of  tender  points,  coupled  very  probably 
with  a  history  of  previous  neuralgic  attacks 
in  some  other  part  of  the  body,  suggest  intercostal 
neuralgia.  Physical  examination  will  detect  or 
exclude  aneurismal  tumour.  Pleurisy  causes  a 
pain  referred  to  the  chest-wall,  which,  as  it  ia 
particularly  marked  when  the  patient  coughs,  may 
be  confounded  with  muscular  rheumatism  or 
intercostal  neuralgia.  The  elevation  of  tempe- 
rature by  which  pleurisy  is  accompanied,  will 
ordinarily  distinguish  it  without  difiiculty,  even 
before  there  are  any  auscultatory  signs.  Con- 
tinued duU  pain  deep  in  the  chest  may  indicate 
an  intrathoracic  growth,  abscess,  or  aneurism. 
Careful  physical  examination  and  observation 
are  the  means  by  which  the  diagnosis  of  this 
condition  can  be  made. 

Pain  is  often  experienced  about  the  heart  morn 
or  less  early  in  the  course  of  acute  rheumatism. 
It  may  be  dependent  upon  commencing  peri-  or 
endocarditis,  which  -will  be  disclosed  by  the 
stethoscope.  There  is  a  dull,  more  or  less  con- 
stant pain  about  the  heart,  which  occurs  in  con- 
ditions of  nervous  debility,  and  is  not  connected 
with  organic  disease  of  the  organ.  There  is  also 
a  rather  sharp  pain  just  under  the  mamma,  ac- 
companied by  cardiac  palpitation,  which  is  often 
complained  of  by  epileptics,  and  by  persons  af- 
fected with  hysteria.  It  is  not  accompanied  by 
any  evidence  of  organic  change  in  the  heart, 
and  its  origin  is  probably  in  the  central  nervous 
system.  Pain  in  the  heart,  of  an  extremely  sud- 
den character,  as  though  the  muscle  were  being 
grasped,  and  accompanied  by  intense  apprehen- 
sion'of  death,  with  facial  pallor  and  some  dyspnoea, 
points  to  angina  pectoris.  The  pain  is  not  con- 
fined to  the  heart,  but  extends  to  the  left  arm, 
and  to  various  parts  of  the  chest.  The  pains  in 
the  chest  which  accompany  various  diseases  of 
the  lungs  and  pulmonary  tubes  wiU  require  to  be 
investigated  with  reference  to  these  conditions. 

Pain  in  the  spinal  column. — Acute  pain  and 
tenderness  of  any  of  the  vertebral  spines  is  a 
symptom,  not  of  disease  of  the  spinal  cord,  but 
of  a  peculiar  state  of  nervous  exliaustiou.  It  is 
common  in  hysterical  persons,  and  in  others  who 
have  from  any  cause  become  greatly  debilitated. 
As  a  rule  there  is  very  little  pain  in  the  spine  in 
diseases  of  the  cord.  In  spinal  meningitis  the 
patient  only  complains  of  pain  on  movement, 
and  especially  if  he  endeavour  to  tui-n  over  in 
bed.  Pressure  upon  any  part  of  the  vertebral 
spines  usually  causes  no  complaint.  There  may 
be  a  little  uneasiness  complained  of  when  they 
are  strongly  percussed.  Pain  of  an  encircling 
kind,  in  a  sort  of  band  iu  the  wall  of  the  chest 
or  abdomen,  accompanied  by  what  is  often  de- 
scribed as  a  '  bloated  feeling,'  is  a  serious  symp- 
tom, and  points  to  myelitis.  There  should  be, 
however,  some  other  confirmatory  symptoms,  ere 
this  view  is  decisively  fixed  upon.  In  such  a 
condition  tliero  would  probably  be  found  more 
or  loss  weakness  of  the  lower  extremities,  with 
some  cutaneous  amesthesia,  below  the  band  of 
pain.  It  may  happen  that  an  aneurism  encroaches 
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upon  the  spinal  vertebrae,  or  a  malignant  growth 
inyades  some  of  them.  In  such  conditions  there 
is  often  constant  and  excessive  pain,  with,  not 
uncommonly,  a  good  deal  of  tenderness  of  tlie 
surface.  The  possibility  of  these  conditions 
should  always  be  borne  in  mind. 

In  commencing  caries  of  the  vertebrae  a 
'stinging'  pain  is  often  complained  of  in  the 
chest-wall,  and  pain  may  also  be  complained  of 
on  pressing  somewhat  heavily  upon  a  vertebral 
spine.  In  such  a  case,  too,  the  act  of  stooping 
and  lifting  weights  is  apt  to  cause  complaint  of 
pain  in  the  spinal  column. 

Pain  in  the  abdomen.- — This  may,  like  pain  in 
the  chest,  be  referred  either  to  the  abdominal 
wall  or  cavity.  There  may  be  inflammation  and 
abscess  of  the  abdominal  wall.  There  may  be 
neuralgia  of  the  superficial  branches  of  the  lum- 
bar plexus,  in  which  case  the  pain  is  paroxysmal, 
sharp,  and  may  be  accompanied  by  herpes.  But 
oain  in  this  situation  is  more  often  myalgic,  and 
will  be  found  to  correspond  to  the  insertion  of 
some  abdominal  muscle,  which  is  subject  to  over- 
strain or  fatigue. 

Acute  abdominal  pain  referred  to  the  contents 
of  the  belly,  may  be  dependent  upon  internal 
strangulation  of  the  bowel,  in  which  case  it  will 
be  accompanied  by  vomiting,  constipation,  and 
probably  by  abdominal  distension,  with  marked 
peristaltic  writhings  of  the  intestines.  Or  the 
cause  may  exist  in  a  hernia  which  is  strangu- 
lated. The  symptoms  in  this  case  will  be  much- 
like  those  above  described,  and  therefore  it  is  in 
all  cases  of  acute  abdominal  pain  with  constipa- 
tion absolutely  necessary  to  make,  first  of  all,  a 
thorough  examination,  to  ascertain  that  no  her- 
nial tumour  is  to  be  found.  If  pain  in  the  abdo- 
men be  accompanied  by  tenderness  on  pressure, 
and  be  increased  by  coughing,  there  is  probably 
peritonitis.  In  such  a  case  the  pulse  will  be 
found  quick  and  small,  and  the  temperature 
somewhat,  but  not  necessarily,  much  raised. 
The  patient  will  prefer  to  lie  on  the  back  with 
the  knees  bent,  and  the  face  will  betray  anxiety. 
In  hysterical  women  great  abdominal  pain  and 
tenderness  is  often  complained  of,  and  it  is  some- 
times not  very  easy  to  distinguish  this  from  peri- 
tonitis. It  is  best  done  by  engaging  the  patient's 
attention,  and  noting  that  there  is  then  no  evi- 
dence of  tenderness  at  a  point  which  had  been 
previously  exceedingly  painful.  The  pain  and 
tenderness  may  be  due  to  enteritis  or  perity- 
phlitis, in  which  case  there  will  be  obstinate  con- 
stipation, a  tympanitic  state  of  the  whole  intes- 
tine or  the  caecum,  and  most  probably  vomiting. 
Cancerous  tumours  of  various  abdominal  organs 
,  will  have  to  be  diagnosed  by  careful  palpation, 
and  discriminated  from  faecal  accumulation. 
Colic  due  to  the  poison  of  lead,  causing  violent 
abdominal  pain  without  rise  of  temperature,  re- 
quires to  be  distinguished  from  the  symptoms 
which  mark  the  passage  of  a  biliary  calculus. 
Extreme  suddenness  and  severity  characterise 
the  latter,  and  there  is  usually  more  vomiting  in 
the  passing  of  a  gall-stone  than  in  colic.  But 
the  history  will  have  to  be  investigated,  and 
the  evacuations,"  if  any  take  place,  should  be 
examined.  The  absence  of  a  blue  lino  on  the 
gums  should  be  ascertained  ere  the  possibility 
of  the  existence  of  lead  colic  is  abandoned. 


Pain  in  the  loins  and  hack. — There  are  many 
conditions  which  give  rise  to  pain  in  these  situa- 
tions, and  which  require  to  be  borne  in  mind  in 
examining  a  patient.  Congestion  of  the  kidneys, 
or  nephritis,  will  be  shown  by  the  scanty,  Iiigh- 
coloured  urine,  containing  albumen  and  probably 
blood.  Renal  calculus  will  be  attended  by 
unilateral  pain  in  the  loin,  following  the  direc- 
tion of  the  ureter,  and  affecting  the  correspond- 
ing testicle.  It  is  paroxysmal  in  character,  and 
often  horribly  severe.  The  urine  will  contaiji 
blood,  and  ^possibly  pus,  and  will  be  passed  very 
frequently.  As  between  such  a  condition  and 
the  presence  of  an  abscess  or  morbid  growth 
in  the  kidney,  the  points  of  diagnosis  are  not 
strongly  marked,  and  careful  observation  will  be 
requisite,  in  order  to  form  an  opinion.  The  pre- 
sence of  a  bad  stricture  in  the  urethra,  by  causing 
retention  and  over-distension  of  the  bladder  with 
urine,  will  cause  pain  referred  not  only  to  the 
hypogastric  region,  but  also  to  the  back. 

Lumbago  is  characterised  especially  by  in- 
ability of  the  patient  to  rise  from  his  chair  with- 
out the  greatest  distress,  and  only  slowly  and 
with  difficulty.  It  may  depend  upon  rheumatism 
of  the  muscles,  or,  still  more  probably,  of  sub- 
acute inflammation  of  the  connective  tissue 
between  the  muscles.  Or  it  may  be  neuralgic 
in  character,  in  which  case  it  will  be  acutely 
stabbing,  paroxysmal,  and  independent  of  mus- 
cular movement. 

Pain  in  the  back  is  frequently  caused  by 
flatulent  distension  of  the  bowels,  and  by  accu- 
mulation of  retained  faeces.  It  may  be  dependent 
upon  a  tumour  connected  with  the  bower  (espe- 
cially likely  in  the  sigmoid  flexure  and  rectum), 
which  may  or  may  not  be  felt  by  external  pal- 
pation, or  reached  by  the  observer's  finger,  intro- 
ducedjopr  ajium.  Nor  must  it  be  forgotten  that 
an  abscess  in  the  wall  of  the  rectum  will  cause 
long-continued  and  severe  pain  in  the  back.  It 
is  well  to  remember  that  an  undiscovered  hernia 
may  give  rise  to  little  or  no  inconvenience  ex- 
cept pain  in  the  back.  So  likewise  flexions  and 
morbid  growths  of  the  uterus,  and  ulcerations 
about  the  cervix,  may  be  the  cause  of  pain,  as 
well  as  the  approach  of  the  catamenial  period, 
which  in  some  women  is  the  cause  of  great  pain 
in  the  back. 

Pains  in  the  e.Ttremities. — These  may  be  due 
to  neuralgia,  in  which  case  tliey  will  be  found  to 
occupy  the  district  of  one  or  more  branches  of 
nerves,  and  to  be  paroxysmal  in  character.  Tlie 
pains  which  affect  the  extremities  and  tlie  trunk, 
but  especially  the  legs,  in  the  early  stage  of  lo- 
comotor ataxy,  are  peculiar  in  this.  A  patient 
who  has  little  complaint  to  make  of  his  health, 
will  every  now  and  then  be  kept  awako  all  night, 
and  incapacitated  in  the  day,  by  sudden,  sharf/, 
lightning-like  pains  darting  through  one  or  more 
limbs,  and  often  severe  enough  to  make  him  call 
out.  They  will  occur  in  paroxysms,  lasting  hours, 
days,  or,  less  often,  weeks ;  and  will  subside  as 
suddenly  as  they  began.  With  such  symptoms  the 
patellar  tendon  reflex  should  always  be  tested. 
Other  pains  affecting  the  extremities  are  rheu- 
matic ;  or  of  the  nature  of  the  gnawing  and 
aching  pains  which  occupy  the  joints  in  acute 
inflammation  from  any  cause,  including  rheuma- 
tism, and  in  arthritis  deformans.  The  joints  may 
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also  be  the  seat  of  pains  of  a  neuralgic  cha- 
racter. 

Tbeatmbnt. — The  treatment  of  pain  is  so  in- 
rolved  in  the  causation,  that  but  little  can  here 
D8  said  frith  advantage  on  this  point.  It  may  be 
said  generally,  that  pain  ought,  if  possible,  to  be 
relieved,  for  its  continuance  is  exhausting  and 
mischievous  to  the  nervous  system.  Rest  is,  as 
a  rule,  the  first  essential.  Local  applications,  in 
the  form  of  simple  poultices,  sinapisms,  and 
counter-irritant  or  anodyne  liniments,  constitute 
the  most  ready  means  of  relieving  pain  in  many 
cases.  Food  of  a  suitable  kind  ■will  often  be 
the  best  means  of  relieving  pain,  and  where  the 
condition  of  the  stomacli  prevents  its  being  swal- 
lowed, it  is  frequently  desirable  to  inject  susten- 
ance by  enemata  into  the  bowel.  Constipation 
of  the  bowels,  when  accompanied  by  pain,  should 
never  (except  perhaps  in  the  case  of  lead  colic) 
be  treated  by  purgatives.  Belladonna,  accom- 
panied by  minute  doses  of  opium,  is  the  best 
treatment.  The  drugs  which  have  the  greatest 
influence  as  anodynes  are,  doubtless,  opium  and 
chloroform,  but  belladonna  and  Indian  hemp 
are  often  used  with  advantage.  They  both 
require  to  be  used  with  caution.  A  habit  of 
mcreasing  the  dose  of  opium  (even  when  it  is 
employed  in  the  form  of  morphia  with  the  hy- 
podermic syringe)  is  soon  acquired.  It  is  im- 
desirable  to  allow  patients  to  inject  themselves. 
It  is  well,  in .  all  cases,  to  begin  with  a  small 
dose,  say  gr.  ^  morphise — a  dose  which  is  sti- 
mulant and  not  narcotic.  It  is  the  narcotic  dose 
which  apparently  is  followed  by  a  sort  of  recoil, 
which  suggests  the  need  for  a  repetition  and  in 
larger  quantity.  T.  BtJZZiUD. 

PAINTEB'S  COLIC.  —  Stnon.  :  Colica 
Pictonum  ;  Lead  colic  ;  Fr.  Colique  des  peintres ; 
Ger.  Malerkolik. — A  form  of  intestinal  colic,  due 
to  the  presence  of  lead  in  the  system ;  so  called 
on  account  of  the  frequency  of  its  occurrence 
amongst  house-painters.  See  Colic,  Intbs- 
TiNAL ;  and  Lead,  Poisoning  by. 

PALATE,  Diseases  of. —  1.  Paralysis. — 

The  chief  causes  of  paralysis  of  the  palate  are 
diphtheria  (see  Paralysis,  Diphtheritic) ;  degene- 
ration of  the  nuclei  of  the  medulla  oblongata  {see 
Labio-glosso-lartngeal  Paralysis)  ;  growths 
in  the  basis  cranii ;  and  pressure  on  the  nerves  of 
the  medulla.  The  two  first  usually  cause  bi- 
lateral paralysis.  Unilateral  paralysis  is  com- 
monly due  to  one  of  the  two  last  causes.  Disease 
of  the  trunk  of  the  facial  nerve  is  commonly  re- 
garded as  an  occasional  cause  of  paralysis  of  the 
palate.  But  this  is  certainly  extremely  rare  in 
facial  paralysis,  and,  in  the  writer's  opinion,  its 
occurrence  even  is  open  to  question. 

Sysiptoms.— In  bilateral  paralysis  the  pa'ate 
hangs  flaccid,  and  irritation  of  the  mucous  mem- 
brane excites  no  reflex  movements.  It  is  not 
raised  in  breathing  or  phonation  ;  a  convenient 
test  is  to  make  the  patient  utter  the  sound  '  ah  ' 
in  a  high  tone;  the  central  palate  should  be 
raised  by  the  levator.  Deglutition  is  interfered 
with,  the  soft  palate  being  no  longer  raised  so  as 
to  shut  off  the  posterior  nares ;  and  liquids  are 
forced  up  into  the  nose  by  the  contraction  of 
the  pharyngeal  muscles.  Speech  is  also  affected  ; 
the  resonance  of  the  nasal  chambers  gives  to  it 
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the  '  twang '  which  only  the  n  and  ng  sounds 
should  possess.  The  explosive  consonants  can- 
not be  well  pronounced,  because  the  open  passage 
through  the  nose  prevents  the  air  being  suf- 
ficiently compressed  to  give  the  sudden  sound 
when  the  pjissage  between  the  lips  is  open. 
Hence  p  and  b  become  f  and  v. 

Unilateral  paralysis  of  the  palate  causes  little 
interference  with  deglutition.  The  chief  muscles 
which  raise  the  palate  meet,  it  will  be  remem- 
bered, in  the  middle  line  of  the  soft  palate,  and 
for  this  reason  one  muscle  is  able  to  effect  suffi- 
cient elevation  of  the  whole  palate  to  prevent  the 
regurgitation  of  liquids.  The  voice  may  have  a 
slight  nasal  twang,  but  the  articulation  of  the 
labial  explosives  is  not  interfered  with.  When 
at  rest,  the  paralysed  half  is  usually  a  little  lower 
than  the  other.  The  uvula  is  said  to  be  oblique, 
inclined  towards  the  opposite  side.  It  is,  how- 
ever, sometimes  straight  in  the  middle  line.  A 
change  in  form  when  the  azygos  contracts  may 
be  expected,  but  is  not  always  to  be  observed. 
The  chief  indication  of  the  paralysis  is  the  un- 
equal movement,  which  is  best  recognised  during 
the  utterance  of  the  sound  '  ah.'  The  elevation 
of  the  middle  part  being  confined  to  one  side,  the 
base  of  the  uvula  is  drawn  a  little  towards  the 
non-paralysed  side,  and  a  dimple  forms  above 
the  base  of  the  uvula  on  that  side  only.  By  fara- 
disation a  difference  in  the  contractility  of  the 
muscles  may  be  recognised,  but  the  special  ap- 
paratus and  difficulties  of  application  render  this 
test  not  one  of  general  application.  Unilateral 
paralysis  of  the  palate  is  often  associated  with 
paralysis  of  the  vocal  cord  on  the  same  side,  and 
often  with  paralysis  and  wasting  of  the  same  side 
of  the  tongue.  This  combination  is  met  with  es- 
pecially when  there  is  pressure  on  the  nerves  at 
the  anterior  part  of  the  medulla.  The  paralysis 
of  the  tongue  is,  of  course,  due  to  disease  of  the 
roots  of  the  hypoglossal ;  that  of  the  vocal  cord 
to  damage  to  the  highest  roots  of  the  spinal  ac- 
cessory nerve.  These  nerves-fibres  arise  in  prox- 
imity, and  the  association  of  these  three  paralyses 
(first  pointed  out  by  Dr.  Hughlings  Jackson)  con- 
stitutes strong  evidence  that  the  nerve-supply  to 
the  levator  palati  is  derived  from  one  of  these 
nerves. 

Diagnosis. — The  recognition  of  bilateral  para- 
lysis of  the  palate  depends  on  its  immobility  on 
voluntary  and  reflex  stimulation;  that  of  unilate- 
ral paralysis  essentially  on  the  inequality  of  move- 
ment in  the  utterance  of  certain  sounds.  Difficulty 
in  diagnosis  is  due  to  thefrequentinequalityof  the 
arches,  and  obliquity  of  the  uvula.  The  latter  is 
so  common  undernormal  conditions  that  no  weight 
can  be  attached  to  it  as  an  indication  of  paralysis. 
The  opinion  that  the  palate  is  sometimes  para- 
lysed in  facial  paralysis  rests  apparently  upon 
the  uvula  being  found  to  be  oblique,  and  observ- 
ers have  been  strangely  puzzled  by  the  frequency 
with  which  the  uvula  deviates  to,  as  well  as 
from,  the  paralysed  side,  and  have  formed  various 
ingenious  theories  to  account  for  the  phenomenon. 
The  writer  has  never  observed  any  defective 
movement  of  the  palate  or  uvula  in  facial  para- 
lysis, although  ho  has  looked  carefully  for  it  in 
scores  of  cases  of  various  kinds.  In  the  face  of 
the  strong  assertions  which  have  been  made,  he 
does  not  venture  to  deuy  its  occurrence,  but  he 
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is  convinced  that  most  of  the  supposed  instances 

have  been  examples  of  natural  obliquity. 

Prognosis  and  Teeatment.— The  prognosis 
and  U-eatment  of  paralysis  of  the  palate  are 
those  of  its  causes.  Locally  the  muscles  may  be 
galvanised  by  a  long  electrode,  insulated  ex- 
cept at  its  extremity,  and  furnished  with  a  con- 
tact key,  so  that  the  circuit  is  not  completed 
until  the  instrument  is  in  position.  The  difficulty 
of  applying  electricity  for  ary  length  of  time 
lessens,  however,  its  practical  value  as  a  means 
of  treatment.  Food  which  is  semi-solid  is  usually 
swallowed  better  than  liquids. 

2 .  For  other  diseases  of  the  palate  see  Theoat, 
Diseases  of.  W.  K.  Gowers. 

PALEEMO,  in  Sicily. — Moist,  warm, 
equable,  winter  climate.  Mean  temperature 
winter,  52-7°  Fahr.  Eighty  days'  rain.  Season, 
October  to  April.  See  Climate,  Treatment  of 
Disease  by. 

PALLIATIVE  (gallium,  a  cover). — A  term 
used  in  connection  with  the  treatment  of  dis- 
ease, when  it  is  directed  merely  to  the  relief  or 
mitigation  of  symptoms.  See  Disease,  Treat- 
ment of. 

PALLOK  (Lat.). — Synon.  :  Fr.  Faleur; 
Ger.  Bl'dsse. 

This  term,  which  signifies  whiteness  or  ab- 
sence of  colour,  is  generally  applied  in  descrip- 
tive medicine  and  pathology  in  connection 
with  the  state  of  the  blood-supply  of  any  part 
or  organ.  Pallor  then  denotes  extreme  de- 
ficiency of  that  healthy  colour  of  the  tissues 
which  is  referable  to  the  presence  of  the  red- 
corpuscles  in  the  capillaries ;  and  indicates 
anaemia,  whether  due  to  contraction  of  the 
blood-vessels,  diminution  in  the  quantity  of 
blood  generally,  reduction  in  the  number  of  red- 
corpuscles,  or  relative  deficiency  of  haemaglobin 
in  the  individual  corpuscles.  In  clinical  medi- 
cine, pallor  is  most  frequently  associated  with 
the  visible  portions  of  the  surface,  especially  the 
face,  the  lips,  and  the  conjunctivae  ;  or  with  parts 
which  may  be  readily  seen  by  special  methods 
of  examination,  such  as  the  tongue,  fauces, 
larynx,  mucous  membrane  of  the  nose,  and  fundus 
of  the  eye.  See  ANiEMiA.  J.  Mitcheli  Bruce. 

PALPATION  (jpalpo,  I  handle  gently).— A 
method  of  physical  examination,  in  which  the 
hands  are  employed  to  appreciate  certain  condi- 
tions perceptible  by  the  sense  of  touch.  See 
Physical  Examination. 

PALPITATION"  {palpito,  I  beat  or  throb). 
See  Heart,  Palpitation  of. 

PAL  ST.  —  A  popular  synonym  for  motor 
paralysis.    See  Paralysis. 

PALSY,  Shaking.— A  synonym  for  paralysis 
agitans.    See  Paralysis  Agitans. 

?tLSsTBAL}(H-'^--^)-°^°' 
belonging  to  a  marsh.  A  term  generally  used 
in  connection  with  malarial  or  marsh  fevers,  on 
account  of  their  frequent  ^etiological  associatiou 
witli  marshes.    See  Malaria. 

PANCREAS,  Diseases  of.— Syno.n.  :  Fr. 
Maladies  du  Paiicrcas ;  Ger.  KraiMieiten  dcr 
Bauchapeichcldruse. 


PANCREAS,  DISEASES  OF. 

The  pancreas  is  an  organ  of  great  importance 
in  the  animal  economy,  as  it  produces  a  secre- 
tion of  essential  value  in  the  process  of  diges- 
tion. Nevertheless,  owing  to  the  comparative 
rarity  of  its  diseases,  their  frequent  association 
with  other  lesions  when  they  do  exist,  the  posi 
tion  and  relations  of  the  organ  in  the  abdomen, 
and  other  causes,  il  must  be  acknowledged  that 
perhaps  there  is  no  organ  in  the  body  disease 
of  which  it  is  more  difficult  to  recognise  during 
Ufe,  at  least  with  anything  like  certainty.  At 
the  same  time,  it  may  be  remarked  that  if  more 
attention  were  paid  to  the  pancreas  by  the  gene- 
ral body  of  medical  practitioners,  our  knowledge 
concerning  its  morbid  states  would  probably 
be  greatly  increased,  and  we  should  have  more 
definite  and  precise  data  upon  which  to  form  a 
diagnosis.  Many  seem  to  forget  entirely  that 
there  is  such  an  organ,  and  even  when  symptoms 
or  signs  point  to  it  with  sufficient  clearness, 
at  any  rate  as  being  the  possible  seat  of  mis- 
chief, they  ignore  it  altogether,  and  it  never 
seems  to  enter  into  their  calculation.  The  writer's 
experience  has  constrained  him  at  the  commence- 
ment of  this  article  to  offer  these  remarks  ;  but, 
on  the  other  hand,  he  feels  it  his  duty  to  warn 
against  attaching  too  much  importance  to  the 
pancreas,  and  emphatically  to  express  his  dis- 
sension from  all  views  which  attribute  the  origin 
of  certain  special  diseases  to  functional  disorders 
of  this  organ. 

Symptomatology.  —  Before  considering  the 
diseases  of  the  pancreas  individually,  it  will  be 
expedient  to  discuss  generally  the  clinical  phe- 
nomena which  may  arise  when  this  organ  is  in- 
volved. The  most  striking  of  these  are  due,  not 
so  much  to  the  implication  of  rhe  pancreas  it- 
self, as  to  its  effects  upon  other  structures  with 
which  it  is  anatomically  so  closely  related ;  to 
their  being  involved  in  the  morbid  condition ; 
or  to  the  intimate  relation  existing  between  its 
vessels  and  nerves,  and  those  of  other  organs. 

1.  Subjective  sensations. — Subjective  sen- 
sations cannot  be  said,  as  a  rule,  to  be  of  much 
value  in  the  diagnosis  of  pancreatic  affections. 
They  are  often  absent,  even  when  there  is  grave 
disease  ;  and  when  present  are  in  many  cases  of 
a  very  indefiuite  character.  As  regards  their  site, 
the  localisation  of  morbid  sensations  deep  in  the 
abdomen,  in  the  region  of  the  pancreas,  a  little 
above  the  umbilicus,  might  point  to  this  orgiin. 
There  is  no  reliance  whatever  to  be  placed  upon 
the  influence  of  changes  of  posture  in  modifying 
them,  as  has  been  affirmed.  With  respect  to  their 
nature  and  causation,  it  may,  in  rare  instances, 
happen  that  pain  is  felt  in  the  pancreas  itself ; 
or  there  may  be  merely  an  ill-defined  sense  of 
uneasiness  and  discomfort,  or  of  weight  and  op- 
pression. Deep  pressure  may  then  bring  out 
more  pain  or  oppression,  or  these  feelings  may 
only  be  experienced  when  such  pressure  is  made. 
More  commonly,  however,  pancreatic  disejise 
gives  rise  to  subjective  sensations  by  its  effects 
on  surrounding  structures.  It  may  cause  paiu 
and  a  more  superficial  tenderness  than  usual,  hy 
irritating  the  overlying  peritoneum.  When  the 
organ  is  enlarged  and  lieavy,  it  may  produce  a 
sensation  of  stretching  and  dragging,  amounting 
occasionally  to  actual  pain,  and  it  is  probalilu 
that  under  these  circumstances  different  postures 
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might  influence  the  sensation,  it  being  most  felt 
in  the  erect  posture.  The  most  important  pain, 
however,  connected  with  pancreatic  disease  is 
that  due  to  implication  of  the  solar  plexus  and 
its  ganglia,  of  which  the  writer  has  met  with 
two  striking  examples.  Sometimes  acute  inflam- 
mation occurs,  when  the  pain  is  of  an  acute  cha- 
racter ;  or  more  commonly  the  nerves  are  merely 
irritated,  and  this  is  attended  with  paroxysms  of 
severe  neuralgic  pain  shooting  in  various  direc- 
tions, which  may  amount  to  extreme  agony.  In 
either  case  there  is  a  feeling  of  great  oppression, 
restlessness  and  anxiety,  with  a  tendency  to 
faintness,  or  actual  syncope  or  collapse.  The 
suffering  may  be  very  obvious  in  the  appearance 
of  the  patient.  In  one  case  the  pain  wns  greatly 
relieved  by  pressure.  It  might  be  supposed  that 
a  paroxysmal  pain  would  be  associated  with  the 
passage  of  pancreatic  calculi,  but  of  its  occur- 
rence there  is  no  adequate  proof.  It  might  happen 
that  a  continuous  dull  pain  arises  from  erosion 
of  the  spine,  as  the  result  of  pancreatic  disease. 

2.  Disorders  of  Secretion. — It  may  be  re- 
garded as  a  settled  point  in  physiology  that  the 
pancreatic  secretion  is  concerned  in  the  digestion 
of  the  starchy,  albiiminoxis,  and  fatty  elements  of 
food ;  and  that  it  not  only  forms  an  emulsion 
-mth  the  fat,  but  breaks  it  up  into  fatty  acids  and 
glycerine.  Hence  it  might  be  anticipated  that 
very  obvious  and  definite  consequences  would 
arise  from  any  disorder  of  this  secretion,  whether 
affecting  the  quantity  which  is  formed  or  which 
reaches  the  intestine,  or  the  qiiality  and  com- 
position of  the  fluid.  Such  consequences  have 
been  attributed  to  pancreatic  diseases,  though 
their  connection  has  been  by  no  means  clearly 
proved. 

Hypersecretion  has  been  supposed  to  give  rise 
to  a  form  of  pyrosis,  the  pancreatic  juice  entering 
the  stomach,  and  being  discharged  through  the 
mouth  by  the  act  of  eructation,  as  a  more  or 
less  slimy  and  viscid  fluid ;  or  there  being  a 
constant  spitting  of  a  fluid  like  saliva.  This 
has  Ukewise  been  attributed  to  salivation,  the 
salivary  glands  secreting  unduly,  either  from 
sympathy  or  vicariously — but  this  is  a  mere 
theory.  A  form  of  chronic  diarrhoea  has  also 
•  been  attribnted  to  excess  of  pancreatic  secretion, 
which  might  at  the  same  time  be  of  irritating 
quality,  and  this  formerly  received  the  name  of 
diarrhoea  or  fluxuspancraaticws,  and  was  supposed 
to  be  characterised  by  the  discharge  in  the  stools 
of  a  quantity  of  viscid  or  tenacious  liquid.  That 
there  is  any  such  special  form  of  diarrhoea  is, 
however,  extremely  doubtful. 

A  deficiency  or  absence  of  pancreatic  juice  from 
the  intestinal  canal,  or  an  abnormal  quality  ot 
this  secretion,  may  be  attended  with  phenomena, 
probably  of  a  more  reliable  character,  although 
here  again  caution  is  needed ;  among  other 
reasons  because  it  mxist  be  remembered  that  the 
different  secretions  employed  in  digestion  tend  to 
make  up  for  each  other's  deflciencios.  It  is  not 
unlikely  that  these  disorders  may  assist  in  origi- 
nating symptoms  indicating  deranged  intestinal 
digestion  as  well  as  constipation.  More  impor- 
tant and  definite  phenomena,  however,  have  been 
referred  to  this  cause.  The  chief  of  these  is  the 
presence  of  a  quantity  of  free  fat  or  oily  matter 
,n  the  stools,  which  has  not  been  digested  and 


absorbed,  owing  to  the  want  of  pancreatic  juice. 
By  some  writers  this  symptom  has  been  regarded 
under  certain  circumstances  as  pathognomonic 
of  pancreatic  disease.    It  has  been  found  in  a 
considerable  number  of  cases,  and  experimental 
investigations  lend  support  to  the  importance 
of  the  phenomenon.    On  the  other  hand,  it  has 
been  chiefly  noticed  where  the  entrance  of  bile 
into  the  intestine  was  at  the  same  time  inter- 
fered with,  and  sometimes  when  this  condition 
alone  was  present,  the  pancreas  being  healthy  ; 
while  it  certainly  is  not  always  observed  even 
in  grave  organic  disease  of  the  pancreas,  as  the 
writer  can  testify.    The  amount  of  the  fat  has 
varied  much  in  different  cases,  and  also  its  cha- 
racter.   It  has  come  away  like  oil,  with  scarcely 
any  faecal  matter;  or,  after  standing,  oil  has 
floated  on  the  surface  of  liquid  fseces.    In  other 
instances  lumps  of  fat  have  been  discharged, 
white  or  pale  yellow  and  tallow-like,  and  the 
stools  have  even  consisted  almost  entu-ely  of 
these  lumps.    In  other  cases,  again,  it  has  been 
more  or  less  crystalline  ;  or  an  oily  fluid  was 
discharged,  which  condensed  on  cooling,  either 
around  the  containing  vessel,  or  on  the  surface 
of  the  faeces.    It  has  been  observed  occasionally 
that  the  fat  was  far  greater  in  quantity  than 
had  been  taken  as  food  ;  this  has  been  accounted 
for  by  the  absorption  of  fat  from  the  general 
system,  in  connection  with  wasting,  to  which  re- 
ference will  again  be  made,  and  its  escape  from 
the  vessels  into  the  intestinal  canal.  Another 
condition  of  the  stools  attributed  to  want  of  pan- 
creatic secretion  is  the  presence  of  an  abundance 
of  undigested  muscular  tissue  in  them  ;  but  it  is 
obvious  that  this  can  in  no  respect  be  regarded 
as  a  reliable  sign. 

It  will  not  be  out  of  place  to  refer  here  to 
the  proved  value  of  the  pancreas  itself,  or  of 
preparations  made  from  it  and  containing  the 
active  principles  of  its  secretion,  in  aiding 
digestion  in  many  cases,  or  in  digesting  certain 
foods  before  administering  them,  especially 
according  to  the  plan  so  admirably  worked  out 
by  Dr.  William  Eoberts  {see  Peptonized  Foop). 
This  may  prove  of  some  consequence  in  relation 
to  the  diagnosis  of  pancreatic  diseases,  for  it 
has  been  suggested  that  if,  with  the  daily  ad- 
ministration of  calfs  panci-eas,  the  conditions 
of  the  stools  above  described  disappear,  this  is 
an  additional  sign  of  the  existence  of  pancreatic 

3  Symptoms  from  physical  e£feots.— The 

intimate  relations  of  the  pancreas  to  important 
structures  in  its  vicinity  give  rise  to  some  ot 
the  most  striking  symptoms  nssocmted  with  its 
diseases,  apart  from  the  mere  subjective  sensa- 
tions already  referred  to.  _  Of  these  one  of  he 
chief  is  permanent  jaundice,  which  of  en  be- 
comes extreme,  due  to  closure  of  the  bile-duct. 
In  the  writer's  opinion  this  symptom  becomes 
under  certain  circumstances  a  must  important 
evidence  of  pancreatic  disease.  The  pylorus  or 
duodenum  are  also  very  liable  to  be  obstructed, 
thus  leading  to  chronic  vomiting,  often  obstinate, 
with  signs  of  dilatation  of  tlio  stomach  ;  by  pres- 
sure on  the  body  of  this  organ  piuicreatic  disease 
has  been  known  gravely  to  disturb  its  functions, 
and  even  to  obstruct  its  cavity ;  or  it  lias  ulcer- 
ated through  its  walls,  and  given  rise  to  gastric 
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perforation  and  hsematemesis.  The  vesaelB  in 
relation  to  the  pancreas  are  also  important,  as 
being  liable  to  be  obstructed,  and  thus  to  give 
rise  to  symptoms.  The  veins  are  especially  to  be 
remembered,  namely,  the  portal,  superior  and 
inferior  mesenteric,  and  splenic,  which  may  be 
pressed  upon  or  closed  by  thrombosis.  Hence 
may  arise  ascites,  intestinal  haemorrhage,  en- 
larged spleen,  and  other  phenomena,  although  in 
the  -writer's  experience  they  have  been  absent. 
The  vena  cava  inferior  or  the  aorta  may  also 
be  more  or  less  compressed,  and  in  the  latter 
ease  a  pulsation  or  even  a  murmur  may  be 
transmitted  through  the  pancreas,  simulating  an 
aneurism ;  indeed  this  lesion  has  been  actually 
caused  by  the  compression  of  the  aorta  by  an 
enlarged  pancreas.  By  the  extension  of  pan- 
creatic disease  other  structures  at  a  more  or  less 
remote  distance  may  be  interfered  with ;  thus 
the  ascending  colon  has  been  obstructed,  and 
also  the  ureter,  leading  to  hydronephrosis. 

4.  General  symptoms. — It  certainly  hap- 
pens that  pancreatic  disease  is  not  uncommonly 
attended  with  marked  general  symptoms,  in  the 
direction  of  wasting,  which  may  reach  extreme 
emaciation,  with  proportionate  debility  and 
ansemia.  There  are  strong  reasons  for  conclud- 
ing, however,  that  these  do  not  depend  merely 
on  the  want  of  pancreatic  secretion,  provided 
the  other  secretions  are  in  sufficient  quantity  to 
make  up  for  it.  In  those  cases  in  ■which  the 
general  symptoms  are  observed,  there  are  other 
causes  to  account  for  them,  such  as  absence  of 
bile  from  the  intestine  as  well  as  of  pancreatic 
juice,  the  nature  of  the  disease  itself,  interference 
■with  the  passage  of  food  through  the  pylorus 
or  along  the  duodenum,  the  implication  of  other 
structures  besides  the  pancreas,  or  the  presence 
of  severe  pain,  causing  much  constitutional  dis- 
turbance. It  has  been  suggested  that  some 
cases  of  so-called  Addison's  disease,  -with  bronzed 
skin,  are  due  to  pancreatic  disease,  but  this  only 
occurs  when  the  solar  plexus  becomes  involved 
in  a  certain  morbid  process.  Patients  suffering 
from  grave  pancreatic  disease  are  often  very  low- 
spirited  and  despondent.  This  may  be  easily 
accounted  for,  without  attributing  any  peculiar 
influence  to  the  pancreas  in  relation  to  melan- 
cholia and  hypochondriasis,  a  notion  which  was 
at  one  time  advanced  and  entertained. 

5.  Clianges  in  the  Urine. — In  exceptional 
cases  of  pancreatic  disease  it  has  been  .affirmed 
that  fat  appeared  in  the  urine  as  well  as  in  the 
stools,  either  in  the  form  of  oil-globules,  or  of 
a  greasy  substance,  becoming  like  butter  on 
cooling.  This  was  supposed  to  be  due  to  the 
absorption  of  fat  in  the  process  of  -wasting,  but 
further  observations  are  needed  on  the  subject. 
More  important  is  the  fact  that  various  morbid 
conditions  of  the  pancreas  have  been  found  asso- 
ciated with  diabetes.  These  conditions  include 
chronic  inflammatory  enlargements,  atrophy, 
fatty  degeneration,  pancreatic  calculi,  and  cys- 
tic dilatation  of  the  ducts.  In  some  instances 
diabetes  follows  the  pancreatic  disease ;  in 
others  it  precedes  it.  In  either  case  the  diabetic 
condition  probably  depends,  not  on  the  pancreas, 
but  on  the  implication  of  the  solar  and  coeliac 
plexuses  and  semi-lunar  ganglia,  which  un- 
doubtedly are  sometimes  concerned  in  the  de- 
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velopment  of  glycosuria.  A  theory  has  befn 
advanced  to  account  for  the  presence  of  sugar 
in  the  urine,  founded  on  the  power  of  the  pap- 
creatic  secretion  in  decomposing  fats  and  set- 
ting glycogen  free,  but  for  this  hypothesis  there 
is  no  foundation. 

6.  Physical  signs. — It  is  only  in  very  rare 
instances  that  physical  examination  can  de- 
tect the  pancreas  in  health,  and  most  of  its 
diseases  do  not  alter  the  organ  in  such  a  mannei 
as  to  render  such  examination  of  any  value  in 
diagnosis.  Moreover,  even  more  or  less  marked 
physical  changes  are  often  difficult  to  be  detected, 
owing  to  the  situation  of  the  pancreas,  and  to 
distension  of  the  stomach,  or  pushing  forward 
of  the  liver.  It  may  be  affirmed  that  palpation 
or  manipulation  is  really  the  only  practicable 
mode  of  examination  in  the  investigation  oi 
pancreatic  diseases,  and  it  must  be  made  when 
the  stomach  and  transverse  colon  are  empty,  and 
the  abdominal  muscles  thoroughly  relaxed.  The 
patient  should  not  only  lie  on  his  back,  but  in 
some  cases  help  may  be  derived  from  placing 
him  on  his  elbows  and  knees ;  and  pressure 
should  not  merely  be  made  deeply  from  before 
backwards,  but  with  both  hands  laterally  fi-om 
the  hypochondriac  regions.  It  may  be  po6.sibl« 
to  detect  a  general  enlargement  of  the  pancreas, 
as  a  slightly  movable  swelling,  lying  across  the 
abdomen  in  its  usual  position ;  but  the  im- 
portant condition  to  be  looked  for  is  a  tumour  of 
the  head  of  the  organ,  which  is  deeply  situated, 
always  of  small  dimensions,  rounded,  smooth  or 
nodular,  usually  very  firm  or  hard,  and  firmly 
fijxed,  as  if  it  were  rooted  in  the  depths  of  the 
abdominal  cavity.  Even  if  such  a  condition 
were  found,  however,  it  would  be  difficult  to 
associate  it  distinctly  -with  the  pancreas  alone, 
but  for  all  practical  purposes  it  would  be  suffi- 
cient for  diagnosis.  The  possibility  of  an  en- 
larged pancreas  being  the  means  of  communicat- 
ing a  pulsation  or  murmur  from  the  abdominal 
aorta  has  been  previously  alluded  to. 

Special  Diseases. — Excluding  certain  condi- 
tions of  the  pancreas,  which  are  of  little  or  no 
practical  importance,  such  as  malformations, 
displacements,  and  certain  exceptional  cases  of 
sudden  haemorrhage  into  its  substance,  the  in- 
dividual diseases  of  the  pancreas  may  be  con- 
veniently considered  under  two  main  groups, 
namely : — 

1.  Acute  Inflammation. 

2.  Chronic  Diseases. 

1.  Acute  Inflammation.  —  S-tnon.  :  Acute 
Pancreatitis. — This  is  an  extremely  rare  disease, 
and  it  is  one  which,  even  when  it  does  occur,  is 
with  great  difficulty  recognised  during  life.  The 
results  of  the  inflammatory  process  vary  under 
different  circumsKvnces. 

.iEriOLOOY. — Acute  pancreatitis,  as  a  primary 
affection,  might  possibly  arise  from  some  injury 
over  the  epigastrium,  and  it  has  occurred  under 
other  circumstances  ;  but  the  causes  to  which  it 
has  been  referred  are  extremely  doubtful,  and  it 
is  better  to  acknowledge  that  we  are  ignorant  as 
to  their  nature.  As  a  secondary  affection,  it 
has  been  met  -with  in  severe  cases  of  acute  feb- 
rile diseases,  such  as  typhoid  fever  and  acute 
tuberculosis ;  and  also  in  pyaemic  and  septicjemic 
conditions  of  various  kinds.  It  has  been  affirmed 
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that  pancreatitis  has  occurred  as  a  metastatic 
inflammation,  in  connection  with  a  like  condi- 
tion affecting  the  saLivary  glands  or  testicle ;  but 
this  is  also  a  very  questionable  statement. 

Anatomicax  Chahactrrs. — These  differ  under 
different  circumstances.  At  first  usually  the 
pancreas  becomes  injected  and  hypersemic,  en- 
larged, and  firmer  in  consistence ;  and  probably, 
in  some  instances,  the  changes  may  not  go 
further,  the  gland  returning  to  its  normal  con- 
dition. Small  haemorrhages  may  take  place 
into  its  cellular  tissue,  or  around  it,  or  these 
parts  may  become  the  seat  of  exudation.  Sub- 
sequently, in  certain  forms  of  inflammation,  sup- 
puration is  liable  to  ensue,  either  in  the  form  of  a 
purulent  infiltration,  or  of  one  or  more  abscesses, 
beginning  in  the  latter  case  as  separate  points 
of  suppuration,  which  afterwards  enlarge  and 
coalesce.  It  is  a  matter  of  dispute  whether  the 
pus  is  formed  within  the  ducts  and  acini,  or  in  the 
cellular  tissue.  In  rare  instances  gangrene  has 
occurred,  and,  it  woidd  seem,  especially  where 
there  have  been  haemorrhages.  From  mere  irri- 
tation, or  the  bursting  of  an  abscess,  peritonitis 
may  be  set  up.  In  the  form  of  pancreatitis  oc- 
curring in  febrile  diseases,  the  inflammation 
assumes  a  parenchymatous  form,  other  organs 
being  similarly  affected,  a  so-caUed  acute  paren- 
chymatous degeneration  taking  place,  and  the 
gland  becoming  filled  with  granular  and  tiirbid 
material,  of  an  albuminoid  nature. 

Symptoms  and  Diagnosis. — In  certain  cases 
acute  pancreatitis  occurs  under  circumstances 
in  which  no  clinical  indications  whatever  of 
such  a  disease  can  be  expected,  or  at  least  any 
of  a  definite  nature.  The  earlier  symptoms, 
which  might  lead  to  the  suspicion  of  pancreatitis, 
are  deep-seated  pain  in  the  epigastrium,  with 
gastric  disturbance,  and  some  degree  of  pyrexia. 
Possibly  the  slighter  cases  may  subside  after 
this,  and  recovery  take  place.  In  those  cases, 
however,  in  which  the  presence  of  the  disease 
has  been  verified,  the  pain  has  speedily  become 
intense  and  continuous,  and  either  of  a  dull 
character,  or  shooting  towards  the  back  or  shoul- 
<ler.  This  was  accompanied  with  deep  tender- 
ness, and  tension  of  the  epigastrium,  preventing 
t-xamination  being  made.  The  gastric  symptoms 
became  more  marked,  including  eructations,  nau- 
sea, and  vomiting  of  a  thin  or  viscid  liquid,  often 
containing  bile.  There  was  thirst,  and  the 
bowels  were  constipated.  Other  symptoms  in- 
cluded great  restlessness,  prsecordial  anxiety, 
liurried  breathing,  and  a  tendency  to  syncope, 
with  weak  pulse.  In  fatal  cases  the  symptoms 
rapidly  became  worse,  and  death  was  preceded 
by  the  usual  signs  of  collapse.  Most  of  those 
phenomena  have  been  attributed  to  implication 
of  the  solar  plexus.  Signs  of  peritonitis  might 
arise.  The  diagnosis  of  acute  pancreatitis  must 
always  be  extremely  uncertain,  but  in  endeavour- 
ing to  make  it,  it  is  imporumt  to  try  to  exclude 
acute  gastritis  or  duodenitis,  and  conditions  con- 
nected with  the  liver  or  bile-ducts.  This  affec- 
tion does  not  seem  over  to  cause  jaundice. 

Treatment. — But  little  can  be  definitely  said 
on  this  matter.  The  most  ob\nous  indications 
are  to  keep  the  patient  at  rest ;  to  give  only 
small  quantities  of  liquid  food ;  to  relieve  the 
pain  and  gastric  symptoms  by  means  of  ice, 


effervescents,  with  hydrocyanic  acid,  opium,  or 
morphia,  and  other  suitable  remedies;  to  open 
the  bowels ;  and  to  give  stimulants  for  the 
support  of  the  patient,  when  these  seem  to  be 
called  for.  Ice,  or,  on  the  other  hand,  fomenta- 
tions or  poultices,  might  be  applied  with  ad- 
vantage over  the  epigastrium  in  different  cases  ; 
and  it  has  been  recommended  to  apply  a  few 
leeches.  Peritonitis  must  be  treated  if  it  should 
be  set  up. 

2.  Chronic  Diseases. — It  will  be  most  con- 
venient to  indicate,  in  the  first  place,  the  nature 
and  origin  of  the  several  chronic  diseases  of  the 
pancreas  ;  and  then  to  discuss  as  a  whole  their 
clinical  relations  and  treatment. 

(«)  Changes  affecting  ciroulation. — Under  this 
head  it  will  only  be  necessary  to  mention  that, 
in  cases  of  general  anaemia,  the  pancreas  suffers 
along  with  other  organs ;  that  in  all  conditions 
which  impede  the  portal  circulation,  whether  in 
connection  with  the  liver,  or  with  the  heart  or 
lungs,  this  organ  becomes  the  seat  of  mechanical 
venous  congestion  and  its  consequences ;  and 
amongst  the  latter  haemorrhage  is  to  be  noted, 
which  occurs  in  separate  points,  the  blood  sub- 
sequently undergoing  changes,  and  its  sites 
being  indicated  by  altered  pigment,  or  by  spaces 
containing  coloured  serum,  and  having  pigmented 
walls.  Considerable  haemorrhages,  leading  to  the 
formation  of  apoplectic  cysts,  may  take  place 
into  the  pancreas,  as  the  residt  of  rupture  of  a 
diseased  artery.  A  pecidiar  form  of  haemorrhage 
has  been  observed  in  connection  with  this  organ, 
in  which  it  becomes  hsemorrhagic  throughout, 
and  no  marked  change  can  be  found  in  its  sub- 
stance or  in  its  vessels.  Oases  of  this  kind  seem 
to  be  sudden  in  their  onset,  and  rapidly  prove 
fatal,  but  their  nature  and  the  real  cause  of  death 
are  undetermined. 

(b)  Changes  in  growth. — Many  cases  of  either 
general  or  partial  hypertrophy  of  the  pancreas 
have  been  described ;  but  some  writers  doubt  the 
reality  of  a  true  hypertrophy  or  hyperplasia  of 
the  glandular  elements,  and  maintain  that  the 
increase  in  size  and  weight  of  the  organ  in  these 
cases  was  due  to  an  increase  in  the  interstitial 
tissue,  or  to  other  causes.  This  is  one  of  the  con- 
ditions said  to  have  been  observed  in  connection 
with  diabetes.  Atrophy  is  an  imdoubted  morbid 
condition  to  which  the  pancreas  is  liable.  It  has 
been  observed  as  the  result  of  old  age  ;  in  cases 
of  general  wasting  from  various  causes;  in  con- 
nection with  diabetes,  where  it  may  become  ex- 
treme ;  or  from  certain  local  causes,  namely,  pres- 
sure upon  the  gland  by  morbid  conditions  in  its 
\ncinity,  or  by  dispases  within  the  organ  itself. 
The  degree  of  wasting  varies;  but  it  may  be  so 
considerable  that  nothing  is  left  except  a  fibrous 
cord  indicating  the  former  site  of  the  pancreas. 
In  lesser  degrees  the  change  is  often  associated 
with  more  or  less  fatty  degeneration. 

(c)  Chronic  liijla)iin(aii<m.— That  the  pancreas 
is  subject  to  a  clirouic  inflammatory  process  can- 
not be  doubted,  but  it  is  by  no  means  clear  what 
should  be  included  under  this  term.  The  condi- 
tion usually  recognised,  and  which  is  most  com- 
mon, is  that  in  which  the  organ  becomes  more 
or  less  cirrhotic  or  fibroid,  either  througiiout  its 
whole  extent  or  in  some  portions  of  it ;  the  head 
is  very  liable  to  bo  thus  affected.    The  changes 
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essentially  consist  in  an  increase  of  the  interstitial 
connective  tissue,  -with  wasting  of  the  glandular 
structures, and  the  organ  becomes  proportionately 
indurated,  dense,  firm,  and  tough,  aud  may  be 
gmnular  or  irregular.  Distinct  tracts  of  con- 
nectivo  tissue  may  be  visible.  This  form  of 
chronic  pancreatitis  may  in  various  degrees  result 
from  prolonged  venous  congestion ;  chronic  al- 
coholism, especially  indulgence  in  strong  spirits ; 
retention  of  the  pancreatic  secretion,  with  dila- 
tation of  the  ducts;  the  irritation  of  morbid 
growths,  such  as  cancerous  or  syphilitic  growths  ; 
or  neighbouring  disease,  which  affects  the  pan- 
creas either  by  directly  spreading  to  it,  or  by 
causing  pressure  or  irritation.  In  some  of  these 
cases  a  chronic  parenchymatous  inflammation 
seems  also  to  be  going  on. 

Very  rarely  the  pancreas  becomes  the  seat  of 
chronic  suppurative  inflammation,  either  by  ex- 
tension from  parts  around,  or  from  conditions  in 
the  organ  itself,  such  as  the  presence  of  calculi  or 
the  formation  of  cysts.  The  pus  either  infiltrates 
or  collects  in  one  or  more  abscesses,  and  the  latter 
may  burst  into  the  abdominal  cavity  or  other 
parts,  or  dry  up  and  become  calcareous.  Caseous 
masses,  following  chronic  inflammation,  may  form 
in  the  pancreas,  associated  with  similar  products 
elsewhere,  in  cases  of  scrofulous  or  tubercular 
disease. 

{d)  Degenerations. — The  pancreas  is  liable  to 
the  usual  two  forms  of  fatty  change,  namely,  a 
fatty  htjipertrophy  or  infiltration,  associated  with 
obesity,  which,  though  affecting  the  interstitial 
tissue,  may  eventually  cause  complete  wasting  of 
the  glandular  structure  by  pressiu-e  ;  and  fatly 
degeneration,  which  affects  the  gland-cells  them- 
selves ;  or  the  two  conditions  may  be  associated. 
In  simple  fatty  degeneration  the  organ  becomes 
gradually  smaller,  softened,  aud  flaccid ;  pale 
or  whitish-yellow  or  brownish;  but  its  acini  are 
distinct.  A  fatty  emulsion  may  form  in  the  ducts. 
The  products  of  degeneration  are  absorbed  or 
discharged,  and  coincident  atrophy  takes  place, 
so  that  at  last  the  organ  may  entirely  disappear. 
This  degeneration  has  been  noticed  as  the  result 
of  alcoholism,  in  wasting  diseases,  and  in  cases 
of  diabetes. 

Amyloid  disease  may  affect  the  pancreas,  but 
it  cannot  be  said  to  be  of  any  practical  conse- 
quence. 

(e)  Morbid  GrowHiS. -Ca.naer  is  the  most  impor- 
tant disease  affecting  the  pancreas.  The  growth 
is  usually  of  the  scirrhous  variety,  rarely  of  ac 
encephaloid,  a  melanotic,  or  a  colloid  nature.  1l 
most  cases  it  is  secondary,  the  organ  being  usually 
involved  by  extension  from  neighbouring  struc- 
tures, or  now  and  then  a  distinct  growth  being 
formed ;  but  it  also  occurs  as  a  primary  affection. 
Pancreatic  cancer  is  decidedly  more  frequent  m 
males  than  females,  and  it  is  rare  under  forty 
years  of  ago.  The  writer  has,  however,  knoiiVn  it 
to  occur  in  a  young  man  twenty-three  years  old. 
Primary  cancer  hivs  been  attributed  to  injury 
over  the  epigastrium.  As  a  rule  the  head  is  first 
implicated,  rarely  the  body  or  tail ;  often  the 
disease  remains  confined  to  the  head,  but  in  other 
instances  it  spreads, so  as  finally  to  involve  the  en- 
tire organ,  or  separate  deposits  form.  When  the 
morbid  condition  is  confined  to  the  head,  it  pre- 
sents a  more  or  less  rounded  tumour,  varying  in 
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size,  but  never  attaining  large  dimensions ;  some- 
what irregular  or  nodular;  verydense  and  hard  in 
consistence  ;  and  whitish  on  section.  If  the  entire 
gland  be  affected,  similar  appearances  are  evident 
throughout  its  whole  extent;  but,  if  not,  the 
unaffected  portion  may  be  the  seat  of  atrophy, 
chronic  inflammation,  or  dilatation  of  the  duct.s, 
with  the  formation  of  calculi.  Distinct  small 
tumours  are  found  in  some  instances.  If  the 
cancer  be  of  other  kinds  than  scirrhos,  it  will  pre- 
sent the  characters  peculiar  to  each.  Usually  it 
exhibits  under  the  microscope  the  structure  of 
scirrhous  cancer,  there  being  a  large  amount  of 
fibrous  stroma. 

Pancreatic  cancer  always  affects,  in  some  way  or 
other,  neighbouring  structures.  It  may  simply 
press  upon  them;  or  it  causes  irritation,  and  thus 
sets  up  chronic  inflammation,  becoming  adherent 
to  various  parts  ;  or  the  cancer  may  spread ;  or 
destruction  and  ulceration  take  place,  involv- 
ing the  duodenum,  stomach,  vessels,  peritoneum, 
diaphragm,  vertebrse,  or  other  structures ;  but 
not  uncommonly  the  parts  are  found  so  matted 
together  at  the  post-mortem  examination,  that  ic 
is  impossible  to  separate  them,  or  to  say  where 
the  disease  began.  The  consequences  of  the  se- 
condary effects  of  pancreatic  disease  have  already 
been  pointed  out,  and  need  not  be  further  dis- 
cussed here,  except  to  remark  that  the  obstruction 
of  the  bile-duct,  which  is  a  frequent  event,  seems 
to  be  due,  not  so  much  to  pressure  as  to  contrac- 
tion at  the  orifice  or  along  the  course  of  the  duct, 
the  result  of  chronic  inflammation. 

As  rare  morbid  grow1;hs  found  in  the  pancreas, 
it  will  suffice  to  mention  sarcoma  ;  tubercle, 
either  as  a  caseous  nodule,  or  in  the  form  of 
granulations  ;  and  syphilitic  formations,  which 
may  be  of  the  nature  of  gummata,  or  of  a  ciai- 
tricial  tissue,  involving  the  gland  generally  or 
locally. 

(f)  Obstruction  and  Dilatation  of  the  Ducts — 
Cystic  formations. — The  main  duct  of  the  pan- 
creas— canal  of  Wirsung — may  be  obstructed  at 
or  near  its  orifice ;  or  some  of  its  divisions  may 
be  thus  affected.  The  former  depends  either  upon 
conditions  outside  the  gland,  causing  pressure, 
such  as  tumours  in  the  vicinity,  enlarged  glands, 
a  large  gall-stone  in  the  bile-duct,  or  thickening 
and  adhesions  due  to  inflammation  ;  or  upon  con- 
ditions in  the  gland  or  duct  itself,  namely,  mal- 
formations causing  a  bending  of  the  duct,  calculi, 
new  growths,  chronic  interstitial  inflammation,  or 
catarrh  of  the  duct.  One  or  other  of  these  con- 
ditions also  accounts  for  any  localised  obstruction. 
The  effects  of  the  obstruction  vnW  be  to  produce 
retention  of  the  secretion,  with  dilatation  of  tlio 
main  duct  and  all  its  branches,  either  uniform  or 
unequal,  or  of  limited  portions  of  these,  accord- 
ing to  the  seat  of  the  impediment;  and  ultimately 
one  or  several  cysts  usually  become  developed, 
which  may  attain  a  considerable  size.  In  the 
early  stage  the  contents  resemble  more  or  less  the 
ordinary  pancreatic  secretion,  but  subsequently 
they  become  either  serous,  purulent,  ha;mor- 
rhagic,  caseous,  or  cretaceous.  The  walls  of  the 
cysts  become  thickened  and  indurated,  and,  by 
encroaching  upon  the  substance  of  the  pancreas, 
at  the  same  time  setting  up  chronic  interstitial  in- 
flammation, they  may  ultimately  cause  complete 
destruction  of  the  organ.    These  conditions  have 
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been  occasionally  found  in  connection  with  dia- 
betes. In  rare  instances  pancreatic  cysts  have 
been  known  to  rupture  into  the  stomach  or  duo- 
denum. They  have  originated,  in  exceptional 
cases,  from  haemorrhage  into  the  pancreas. 

(a)  Calculi  and  Parasites. — Calculi  occasion- 
ally form  in  connection  with  the  pancreas,  either 
in  its  main  duct,  or,  less  frequently,  in  the  di- 
visions, or  in  both  places.   There  may  be  but  one, 
or  a  large  number.  They  may  be  very  minute,  or 
attain  the  size  of  a  nut  or  walnut,  or  even  larger 
dimensions.    The  concretions  are  usually  white, 
or  greyish-white,  occasionally  dark  or  blackish, 
round  or  oval  in  shape,  rarely  branched,  and 
smooth  or  rough  on  the  surface.    As  a  rule  they 
consist  mainly  of  calcic  carbonate  or  phosphate, 
or  of  both  salts  ;  very  rarely  of  solidified  protein 
substances.    They  originate  from  the  pancreatic 
juice,  the  inorganic  constituents  of  which  are 
precipitated,  usually  owing  to  its  retention  ;  but 
it  is  supposed  that  the  products  of  catarrh  of  the 
ducts,  or  an  abnormal  composition  of  the  secre- 
tion, may  also  be  the  primary  cause  of  the  pre- 
cipitation which  leads  to  the  formation  of  pan- 
creatic calculi.    Their  effects  have  been  already 
pointed  out  in  the  description  of  the  preceding 
diseases,  and  it  will  sufB.ce  to  mention  that  the 
principal  conditions  they  are  liable  to  produce 
are  dilatation  of  the  ducts  and  cysts  ;  inflamma- 
tion leading  to  abscesses  ;  chronic  interstitial  in- 
flammation and  its  consequences ;  or  inflammation 
in  the  structures  around.    They  probably  escape 
in  some  instances  through  the  canal  of  Wirsung. 

As  regards  parasites,  it  will  be  enough  to  state 
that  roundworms  occasionally  find  their  way  into 
the  pancreatic  duct. 

Stjiptoms. — It  will  be  easily  understood  that 
most  of  the  cases  of  chronic  disease  of  the  pan- 
creas are  unattended  with  any  symptoms  draw- 
ing attention  to  this  organ,  or  wth  such  as  are 
at  all  characteristic,  while  a  large  number  pre- 
sent no  symptoms  whatever,  being  latent  from 
first  to  last,  the  lesion  being  only  discovered  atthe 
fost^trwrtem  examination.    Moreover,  in  the  case 
of  the  affections  which  might  be  expected  to  origi- 
nate prominent  symptoms,  they  are  so  often 
1  associated  with  morbid  conditions  of  one  or  more 
L  of  the  other  organs  concerned  in  the  digestive 
;  process,  or  of  other  structures,  that  it  frequently 
beconies  most  difficult  or  impossible  to  assign  to 
each  its  share  in  the  production  of  the  phenomena 
observed.  _  Under  any  circumstances,  several  of 
the  chronic  pancreatic  diseases  which  have  been 
i  described  can  only  lead  to  more  or  less  derange- 
ment affecting  the  formation  or  escape  of  the 
secretion,  and  all  of  them  tend  to  produce  this 
result,  so  that  symptoms  might  be  expected  to 
arise  from  this  cause,  but  those  which  are  re- 
garded as  at  all  significant,  whether  of  excess  or 
deficiency  of  pancreatic  juice  in  the  intestines, 
are  only  present  in  comparatively  few  instances, 
_  even  of  those  complaints  which  are  of  a  grave 
Icharacter. 

In  addition  to  what  has  just  been  stated,  it 
wjll  only  be  necessary  further  briefly  to  allude 
•to  other  points  in  the  symptomatology  of  those 
■ipancreatic  affections,  in  connection  with  which 
more  endent  clinical  phenomena  might  be  anti- 
cipated; the  explanation  of  the  symptoms  has 
■already  been  sufficiently  discussed. 
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Chronic  inflammation  may  be  attended  with 
deep-seated  epigastric  pain  and  tenderness,  con- 
stant or  increased  paroxysmally.  It  certainly 
tends  to  be  complicated  with  symptoms  due  to 
pressure  on  neighbouring  structures,  or  their 
implication  in  the  inflammatory  process,  such  as 
jaundice,  ascites,  or  signs  of  obstruction  of  the 
pylorus  or  duodenum;  and  glycosuria  might 
possibly  set  in.  It  very  rarely  happens  that  the 
enlarged  pancreas,  or  its  head,  can  be  detected 
on  physical  examination.  More  or  less  general 
wasting  might  be  present. 

Cancer  is  by  far  the  most  hnportant  disease  of 
the  pancreas,  and  the  one  most  likely  to  give  rise  to 
symptoms  of  a  somewhat  definite  character,  though 
even  here  there  is  often  much  uncertainty.  Deep- 
seated  epigastric  pain  is  a  very  frequent  symp- 
tom, at  some  period  or  other  in  the  course  of  a  case, 
and  it  has  been  regarded  as  of  much  importance  • 
but  it  must  be  remembered  that  it  may  be  absent 
from  first  to  last,  or  may  only  come  on  late  in 
the  progress  of  tlie  disease.    This  pain  is  also 
characterised  by  its  intensity,  and  the  difficulty 
experienced  in  relieving  it.     It  is  usually  more 
or  less  constant,  and  of  an  aching  or  gnawing 
character,  or  lancinating,  shooting  across  the 
epigastrium,  especially  towards  the  right,  or 
backwards  towards  the  shoulder,  or  aU  over  the 
abdomen.  Sometimes  a  sensation  of  burning,  or  of 
tightness  and  di-agging  is  described.  An  impor- 
tant feature  often  observed  in  connection  with 
this  pain  is  that  it  tends  to  become  greatly  ag- 
gravated in  paroxysms,  of  which  the  writer  has 
seen  some  striking  examples,  where  the  attacks 
were  most  agonising  and  almost  unbearable.  It 
may  be  influenced  by  food,  coughing,  deep  breath- 
ing, movement,  or  posture.    It  is  in  some  in- 
stances decidedly  worse  in  the  erect  and  supine 
postures  ;  and  during  the  paroxysms  the  patient 
may  bend  forward,  and  press  upon  the  epi- 
gastrium, in  order  to  obtain  relief  Gastric 
symptoms  are  usually  prominent  in  cases  of  pan- 
creatic cancer,  especially  nausea  and  vomiting, 
and  eructations,  much  importance  being  attached 
by  some  writers  to  the  occurrence  of  an  abun- 
dant watery  pyrosis.     The  tongue  frequently 
continues  clean  and  moist  throughout.  The 
bowels  are  constipated,  and  fatty  stools  may  be 
observed ;  but  they  are  by  no  means  constant. 
Thirst  is  sometimes  a  marked  symptom.  Jaun- 
dice and  other  phenomena  indicative  of  in- 
terference with  neighbouring  structures  are  of 
common  occurrence,  and  jaundice  may  be  the 
most  prominent  symptom  in  cases  of  cancer  of 
the  pancreas.    Physical  examination  is  of  essen- 
tial importance  in  the  detection  of  tliis  disease, 
and  it  should  be  made  again  and  again  in  doubt- 
ful cases,  under  the  most  favourable  conditions 
obtainable.  In  many  instances,  however,  nothing 
can  be  detected,  at  any  rate  of  a  definite  ciia- 
racter ;  or  there  may  be  only  a  sensation  of  undue 
firmness,  resistance,  or  induration.  Sometimes 
the  enlarged  organ  may  be  made  out ;  or  a  tu- 
mour of  the  head,  having  the  characters  already 
described.    The  general  symptoms  are  always  of 
a  serious  character,  namely,  emaciation,  anaemia, 
weakness,  and  depression,  and  they  often  become 
extreme.     There  may  be  distinct  signs  of  the 
cancerous  cachexia. 

Cysts  in  the  pancreas  in  rare  instances  attain 
4  A 
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such  a  size  as  to  cause  an  enlargement  percep- 
tible on  examination,  in  the  form  of  a  deep- 
seated  tumour,  rounded  and  smooth,  soft,  and 
perhaps  yielding  a  sense  of  fluctuation.  Pressure- 
signs  might  be  present ;  but  in  the  cases  observed 
there  has  been  little  or  no  pain,  and  general  symp- 
toms were  absent  or  slight. 

Calculi  in  connection  with  the  pancreas  are 
almost  always  latent,  but  they  may  produce  se- 
condary effects  causing  symptoms.  There  is  no 
authentic  history  of  .my  case  of  colic  from  the 
passage  of  a  pancreatic  calculus  into  the  duo- 
denum. .,.  T 

Diagnosis. — SufBcient  has  been  said  in  discuss- 
ing the  symptoms  to  indicate  how  difficult  or  im- 
possible it  mast  be  to  diagnose  positively,  in  the 
great  majority  of  cases,  the  existence  of  dironic 
disease  of  the  pancreas.    Cancer  is  the  affection 
most  likely  to  be  recognised ;  but  some  of  the 
others  might  be  suspected  under  certain  circum- 
stances.   What  has  been  stated  will  explain  how 
they  are  to  be  distinguished  from  each  other,  but 
it  18  often  very  difficult  to  diagnose  between 
chronic  pancreatitis  and  cancer.    With  regard 
to  the  diagnosis  of  pancreatic  lesions  from  those 
affecting  some  neighbouring  structure  it  must  be 
remembered  that  they  are  liable  to  be  involved 
together,  and  it  may  then  be  of  little  practical 
moment  to  determine  precisely  what  structures 
are  implicated.    It  is  necessary  to  be  particu- 
larly cautious  against  referring  symptoms  con- 
nected with  the  liver  or  stomach,  induced  by 
pancreatic  disease,  to  a  morbid  condition  of  either 
of  these  organs  ;  whUe  it  must  always  be  borne 
in  mind  that  enlargement  of  the  liver  may  result 
from  accumulation  of  bile,  due  to  obstruction  of 
the  hepatic  duct;  and  also  that  dilatation  of  the 
stomach  will  follow  narrowing  or  closure  of  the 
pylorus  or  duodenum.    It  may  be  stated  as  a 
general  rule  that  serious  disease  of  the  liver  or 
Itomach  will  probably  reveal  itself  by  obvious 
signs:  and  if  this  can  be  excluded  in  certam 
cases  the  diagnosis  of  pancreatic  disease  will  be 
appreciably  aided.    The  painful  paroxysms  con- 
nected with  pancreatic  cancer  may  readily  be 
mistaken  for  the  passage  of  gaU-stones  if  jaun- 
dice shouldbe  present.  If  a  tumour  should  be  felt, 
it  may  be  difficult  to  distinguish  it  from  an  omen- 
tal tumour    When  distant  effects  are  produced, 
such  as  hydronephrosis,  the  diagnosis  becomes 
almost  impossible.    It  must  be  remembered  that 
a  pancreatic  tumour  may  present  pulsation  and 
bruit,  conducted  from  the  aorta,  and  thus  simu- 
late aortic  aneurism.    In  conclusion,  the  writer 
would  insist  once  more,  as  bearing  upon  the 
diagnos  s  of  pancreatic  disease,  on  the  importance 
ofTmemberingthat  there  is  such  an  organ  as 
Se  pancreas  ;lnd  also  of  -^^^  ng  ^  .'J-^t' 
physical  examination,  again  and  «f  V^/fj^" 
Suired,  in  any  case  in  which  disease  of  this  organ 

PROQNOs^is.-But  little  need  be  said  under  this 
liead.  Even  if  certain  forms  of  pancreatic  disease 
should  bo  recognised,  they  may  not  affect  life,  but 
no  positive  opinion  can  be  givcn._  It  has  been  af- 
firmed that  chronic  pancreatitis  is  curable  in  tiio 
early  sUge,  but  of  this  there  is  no  real  proot ;  it 
probably  aids  in  bringing  about  a  fatal  result 
sooner  or  later  in  those  ca&es  in  which  it  exists. 
Pancreatic  cancer  is  necessarily  a  fatal  disease, 
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and  it  usually  terminates  in  death  within  a  year 
after  the  symptoms  have  become  prominent. 

THEiTMKNT. — The  indications  in  the  manage- 
ment of  cases  of  chronic  disease  of  the  pancreas 
are  within  a  very  limited  compass,  even  if  it 
should  be  recognised.    lUrely  can  there  be  any 
possibility  of  curative  treatment  being  effectual, 
although  supposed  cures  of  chronic  inflammation 
have  been  brought  forward,  obtained  by  the  ad- 
ministration of  calomel,  to  act  upon  the  pancreas, 
of  saline  purgatives,  or  of  mineral  waters  of  this 
class ;  or,  when  there  has  been  a  syphilitic  his- 
tory, by  the  use  of  mercury  to  produce  its  con- 
stitutional effects,  or  of  iodide  of  potassium.  In 
many  cases  the  employment  of  saline  aperients 
would  be  beneficial,  to  keep  the  intestinal  canal 
free,  and  to  unload  the  portal  circulation.  An  oc- 
casional dose  of  calomel  or  blue  pill  might  also  be 
advantageous.    In  the  large  majority  of  cases  of 
pancreatic  disease  the  treatment  would  have  to 
be  chiefly  symptomatic,  directed  especiaDy  to  the 
relief  of  pain,  to  the  symptoms  connected  with 
deranged  digestion,  and  to  the  state  of  general 
wasting  and  debility.  Hence,  every  case  must  be 
treated  on  its  own  merits,  in  accordance  with 
well-understood  principles.  Eor  the  relief  of  the 
severe  paroxysms  of  pain  attending  pancreatic 
cancer,  subcutaneous  injection  of  morphia  is  the 
most  reliable  remedy.    The  use  of  digestants, 
particularly  as  recommended  by  Dr.  William 
Roberts,  would  probably  prove  of  considerable 
practical  value  in  the  treatment  of  cases  of 
chronic  pancreatic  disease.    Sweetbreads  might 
be  employed  as  an  article  of  diet ;  or  pancreatic 
emulsion,  or  liquor  pancreaticus,  might  be  given  ; 
but  the  previous  digestion  of  the  food  by  means 
of  Benger's  liquor  pancreaticus  is  the  plan  likely 
to  be  followed  by  most  benefit,  and  from  this 
plan  great  advantage  might  be  anticipated  in  ap- 
propriate cases.         Fredebick  T.  Roberts. 

PANDEMIC  DISEASES  (Trav,  aU,  and 
Srifios,  the  people). — Epidemic  diseases  which 
affect  groups  of  several  countries  or  the  world 
generally.  See  Epidemic;  and  Periodicitt  n» 
Disease. 

PANTICOSA,  in  the  Spanish  Pyrenees. 
Thermal  Waters.    See  Mineral  Waters. 


PAPILLOMA  (papilla,  a  nipple,  a  wart). 
A  tumour  composed  of  hypertrophied  papillffi, 
either  of  the  skin,  or  of  a  mucous  or  a  serous 
membrane.    Sue  Tumours. 

PAPULA  (Latin).— Synon.  :  Pimple;  Fr. 
Papule;  Ger.  Papcl. 

Definition. — A  minute  prominence  of  the  skin, 
for  the  most  part  conical,  but  often  round,  and 
sometimes  flat ;  and  resulting  from  vascular  con- 
gestion, hypertrophous  growth,  or  accumulation 
of  secretions. 

A  rude  kind  of  distinction  might  be  drawn 
between  inflammatory  pimples  and  non-inflam- 
matory pimples.  In  the  classification  of  skin 
diseases  adopted  hy  Willan  the  term  papules  re- 
presents a  group  of  pimply  affections  ;  and  he 
defines  the  word  papula  aa  follows  :  '  A  very 
small  and  acuminated  elevation  with  an  in- 
flamed base,  very  seldom  containing  a  fluid  or 
suppurating,  and  commonly  terminating  in  scurf. 
He  thereby  gives  the  word  pimple  a  special 
signification,  which  is  highly  objectionable.  A 
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more  correct  view  of  pimples  would  be  to  regard 
them  in  their  several  relations  to  vascular  con- 
gestion, abnormal  gro\rth,  and  retained  cutaneous 
products.  A  typical  papula  is  presented  to  us 
in  cutis  anserina,  where  the  pore  of  the  skin  or 
aperture  of  a  follicle  is  projected  outwards,  in 
eonsequence  of  a  certain  rigidity,  which  opposes 
the  contraction  of  the  interporous  tissue.  This 
may  be  considered  as  a  physiological  papula; 
but  the  pathological  papula  is  similarly  located 
in  the  follicle  of  the  skin,  the  prominence  being 
produced  by  congestion  of  the  vascular  coat  of 
the  follicle,  with  more  or  less  exudation  into  its 
capillary  network.  Such  is  the  precise  pathology 
of  lichen  ;  and  this  condition,  with  accumulation 
of  follicular  contents,  constitutes  conical  acne. 

A  papula  from  hypertrophy  of  tissue  may  be 
illustrated  by  acrochordon,  minute  verrucse,  and 
milium  ;  and  a  papule  from  accumulation  of 
cutaneous  products,  by  acne  punctata  and  im 
perforate  follicles.  Erasmus  Wilson, 

PABACEWTESIS  {^iraph,  through,  and 
KevTia,,  I  prick).— Synon. :  Tapping;  Fr.  Para- 
centese;  Ger.  Paracentcse. 

Definition. — The  operation  of  tapping  any 
cavity,  to  draw  olF  fluid  or  gas. 

The  term  is  usually  confined  to  operations  on 
the_  peritoneum,  pleura,  pericardium  and  cranial 
cavity  ;  the  tapping  of  cystic  tunaours  not  being 
included.  Most  of  these  are  now  performed  with 
the  aspirator  {see  Aspibator.)  All  those  here 
described  are  performed  with  the  cannula  and 
trochar.  The  more  extensive  operations  on  the 
pleura,  such  as  antiseptic  opening,  free  drainage, 
trephining  the  ribs,  &c.,  are  described  with  the 
diseases  which  necessitate  them.  See  Pjgeuea, 
Diseases  of. 

Instruments  and  Operation. — The  best  form 
of  instrument  for  tapping  tlie  pleura  or  peri- 
toneal  cavity  is  that  known  as  Thompson's 
syphon  trochar.    In  this  the  cannula  is  fixed  to 
the  handle,  and  has  a  lateral  opening  about  its 
middle,  to  which  a  long  india-rubber  tube  is 
attached.    The  trochar  is  continued  through 
the  handle  of  the  instrument  and  terminates  ina 
button.    In  the  handle  the  stem  of  the  trochar 
i«  surrounded  by  air-tight  packing.    The  instru- 
ment is  inserted  in  the  ordinary  way;  the 
trochar  is  then  drawn  back  till  its  head  is  past 
the  lateral  opening  in  the  cannula,  through 
which  the  fluid  will  then  flow.  The  india-rubber 
tube  must  be  carried  into  a  vessel  containing 
carbolic  acid  solution  (1  to  40).    The  result  is 
that  a  sj-phon  action  is  established,  of  suflScient 
force  to  exhaust  the  cavity  operated  on,  and  at 
the  same  time  the  accidental  entrance  of  air  is 
rendered  impossible.  Should  the  instrument  de- 
scribed not  be  at  hand,  the  following  simple  plan 
suggested  by  Reybard,  will  be  found  very  effi- 
cient.   The  cannula  immediately  below  its  ex- 
ternal extremity  is  surrounded  by  a  linen  petti- 
coat, from  two  to  three  inches  in  length,  which 
IS  well  Hoaked  in  carbolic  oil  (1  to  10)  before 
the  instrument  is  used.    On  withdrawing  the 
trochar  the  petticoat  hangs  down,  forming  a 
channel  through  which  fluids  readily  pass  out- 
wards, but  which  collapses  instantaneously  if 
there  is  any  tendency  to  the  entrance  of  air. 
ihis  IS  especially  useful  in  tapping  the  pleura, 
i  he  same  result  can  be  obtained  by  applying  a 
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large  veil  of  lint  or  rag,  soaked  in  carbolic  oil 
over  the  cannula  the  moment  the  trochar  is  with- 
drawn. In  tapping  the  cranial  cavity  or  the  peri- 
cardium  very  fine  instruments,  usually  known  ae 
explormgi  trochars,  must  be  used.  In  some  cases, 
when  the  ribs  are  very  close  together,  a  flat 
cannula  with  a  lancet-shaped  trochar,  may  be 
useful.    Before  using  a  trochar  it  should  be 
passed  between  the  finger  and  thumb  to  feel  if 
the  free  edge  of  the  cannula  is  perfectly  con- 
cealed by  the  vrider  head  of  the  trochar.  This 
IS  frequently  not  the  case  with  old  instruments, 
in  which  the  cannula  has  lost  the  spring  given 
to  It  by  the  two  slits  at  the  end.    If  the  can- 
nula project  It  may  push  the  pleura  before  it, 
the  head  of  the  trochar  only  entering  the  cavity 
A  cannula  and  trochar  should  be  always  kept 
separate  when  not  in  use,  to  prevent  rusting,  and 
the  head  of  the  trochar  should  be  well  pushed  in- 
to a  soft  cork.  A  blunt  or  rusty  trochar  doubles 
the  suffering  of  the  patient.    Immediately  be- 
fore use  the  two  parts  of  the  instrument  should 
be  separately  well  washed  with  carboUc  acid 
solution  (I  to  20),  or  with  some  other  power- 
ful antiseptic,  and  the  trochar  will  enter  more 
easily  if  it  is  greased  with  carbolic  oil  (1  to 
10).    These  precautions  are  of  the  utmost  im- 
portance.   A  dirty  instrument  has  often  caused 
the  death  of  the  patient,  by  exciting  decomposi- 
tion in  the  cavity  operated  on;  and  real  cleanli- 
ness can  only  be  ensured  by  dipping  the  instru- 
ment immediately  before  use  in  some  powerful 
antiseptic.    A  perfectly  bright  and  apparently 
clean  instrument  may  be  in  reality  coated  within 
and  without  with  microscopic  dirt,  which  anti- 
septics alone  can  render  innocuous. 

In  using  a  trochar  the  instrument  is  held 
under  the  hand  with  the  end  of  the  handle  in 
the  hollow  of  the  palm  ;  the  thumb  is  placed 
upon  the  rim  of  the  shield  of  the  cannula,  ready 
to  push  it  off  without  necessitating  the  employ- 
ment of  the  other  hand,  and  the  forefinger  is 
firmly  pressed  against  the  side  of  the  cannula, 
at  the  point  to  which  it  is  intended  to  limit  the 
advance  of  the  instrument.  No  preliminary  in- 
cision is  required  if  the  instniment  is  in  good 
order.  It  will  only  double  the  patient's  pain 
and  increase  the  risk  of  non-union  of  the  wound. 
It  is  advisable  to  draw  the  skin  aside  from  its 
normal  position  before  introducing  the  trochar,  so 
that  the  superficial  and  deep  parts  of  the  punc- 
ture may  not  correspond  when  it  is  withdrawn. 
A  valved  opening  is  thus  made,  which  can  hardly 
fail  to  close  readily. 

Precautions. — When  either  of  the  large  cavi- 
ties is  tapped,  if  a  large  quantity  of  fluid  is 
rapidly  removed,  the  patient  is  apt  to  become 
faint.  These  operations  should,  therefore,  be 
always  performed  in  the  recumbent  or  semi- 
recumbent  position,  and  stimulants  should  be 
at  hand,  the  patient  being  carefully  watched. 
Should  faintness  occur  the  operation  must  be 
immediately  suspended.  If  the  patient  fears  the 
pain  of  the  puncture,  the  skin  may  be  frozen, 
either  by  the  ether-spray  apparatus,  or  by  the 
application  of  a  piece  of  ice  dipped  in  salt. 

1.  Paracentesis  Abdominis.— This  term  is 
usually  applied  exclusively  to  the  operation  of 
tapping  the  peritoneal  cavity  for  ascites,  or,  in 
very  rare  cases,  for  free  gas.    When  the  trochar 
4  A  2 
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isiised  for  the  relief  of  a  distended  bladder,  or  to 
empty  an  ovarian  cyst  or  a  hydatid  of  the  livor,  the 
simpler  term  '  tapping'  is  invariably  used.  Tlio 
operation  for  ascites  is  performed  in  the  follow- 
ing way: — the  patient  must  be  made  to  empty 
the  bladder  immediately  before  the  operation  ;  if 
there  is  the  remotest  possibility  that  this  cannot 
be  done  perfectly  by  natural  means,  a  catheter 
must  be  passed.  A  strip  of  flannel  wide  enough 
to  reach  from  the  nipples  to  the  pubes,  and  long 
enough  to  go  two  and  a  half  times  round  the  ab- 
domen, must  be  in  readiness.  Each  end  is  to  be 
torn  into  four  or  five  tails.  The  middle  of  the 
flannel  is  then  to  be  applied  to  the  front  of  the 
abdomen,  and  the  tails  so  arranged  as  to  inter- 
digitate  with  each  other  opposite  the  spine.  By 
pulling  on  the  tails  on  each  side  a  uniform  elas- 
tic pressure  is  maintained  over  the  abdomen 
during  the  operation,  which  facilitates  the  flow 
of  the  fluid,  and  diminishes  the  tendency  to  faint- 
ing. A  circular  hole  is  cut  in  the  flannel  at  the 
point  at  which  the  pimcture  is  to  be  made.  The 
patient  must  be  brought  to  the  edge  of  the  bed, 
and  placed  in  the  recimibent  position,  with  the 
head  low.  If  the  quantity  of  fluid  is  not  great, 
and  the  small  intestines  float  up  so  as  to  come 
in  contact  with  the  lower  part  of  the  abdominal 
wall,  it  may  be  necessary  to  raise  the  patient 
into  a  semi-recumbent  position,  in  which  the  in- 
testines will  float  to  the  epigastric  region.  Hav- 
ing put  the  patient  in  position,  the  operator  must 
himself  percuss  the  abdomen  between  the  pubes 
and  the  umbilicus  immediately  before  inserting 
the  trochar,  and  he  will,  of  course,  not  proceed 
with  the  operation  unless  there  is  absolute  dul- 
ness.  Having  ascertained  that  everything  is  in 
proper  order,  the  skin  is  drawn  a  little  to  one 
side,  and  the  trochar  is  plunged  sharply  through 
the  abdominal  walls  in  the  linea  alba,  at  a  point 
midway  between  the  umbilicus  and  pubes. 
Other  points  have  been  recommended,  as  the 
linea  semilunaris,  but  the  middle  line  is  now 
universally  preferred.  As  soon  as  the  trochar 
is  withdrawn,  the  assistants  pull  firmly  on  the 
tails  of  the  bandage,  and  continue  to  do  so  as 
long  as  any  fluid  flows.  As  soon  as  the  fluid 
ceases  to  flow,  the  cannula  is  withdrawn,  and  a 
piece  of  lint,  soaked  in  collodion,  is  applied  over 
the  puncture.  The  corresponding  tails  of  the 
flannel  bandage  are  then  firmly  tied  together 
over  the  middle  line  of  the  abdomen.  For  ordi- 
nary cases  the  aspirator  is  in  everyway  inferior 
to  tlie  sjrphon  trochar,  and  should  never  be  used. 
If  the  patient  should  become  faint  during  the 
operation  the  instrument  must  be  withdrawn, 
the  head  put  as  low  as  possible,  and  some  stimu- 
lant administered. 

Dr.  Reginald  Southey  has  recommended  a 
more  gradual  evacuation,  in  preference  to  the 
rapid  method  above  described.  He  employs  a 
very  fine  cannula,  perforated  laterally  by  nume- 
rous openings,  and  provided  with  a  bulb-head 
and  a  shield.  To  the  bulb-head  is  attached  a  long 
india-rubber  tube.  The  cannula  is  inserted  in 
the  middle  line,  and  fixed  in  position  by  strap- 
ping ;  and  the  fluid  drains  slowly  away  at  the 
rate  of  about  one  pint  per  hour.  The  cannula 
may  be  allowed  to  remain  in  position,  if  neces- 
sary, for  about  twelve  to  twenty-four  hours.  Dr. 
Southey  claims  for  his  method  the  following 


advantages — simplicity;  freedom  from  pain  ;  ab- 
sence of  any  tendency  to  syncope ;  and  the  avoid- 
ance of  the  necessity  for  bandaging  afterwards. 
Experience  has  shown  that  there  is  no  risk  of 
peritonitis. 

2.  Paracentesis  Thoracis. — ^Synon.  :  Thora- 
centesis.— This  is  required  for  serous  fluid  or 
pus  in  the  pleura,  and  more  rarely  for  blood  or 
air.  Aspiration  should  always  be  preferred  to 
the  operation  by  the  cannula  and  trochar  (see 
Aspieator).  Should  the  aspirator  not  be  at 
hand,  the  syphon-trochar  should  be  used  ;  or, 
failing  that,  one  of  the  plans  before  mentioned 
must  be  adopted  to  prevent  the  entrance  of  air 
during  inspiration.  The  patient  must  be  brought 
to  the  edge  of  the  bed,  and  placed  in  a  semi- 
recumbent  position,  well  supported  by  pillows. 
The  spot  selected  for  puncture  varies  greatly. 
It  is  generally  agreed  that  the  trochar  should 
never  be  introduced  below  the  tenth  rib  on  the 
left  side  and  the  ninth  on  the  right,  for  fear  of 
wounding  the  diaphragm.  The  point  most  com- 
monly chosen  is  above  the  sixth  or  seventh  rib, 
between  the  digitations  of  the  serratus  magnus, 
which  can  usually  be  clearly  seen.  Should  they 
not  be  visible,  any  point  may  be  taken  in  the 
proper  intercostal  space  between  the  mid-axillary 
line  and  the  junction  of  the  posterior  and  middle 
thirds  of  the  lateral  aspect  of  the  chest.  The 
trochar  must  always  be  kept  close  to  the  upper 
border  of  the  rib,  in  order  to  avoid  the  inter- 
costal nerve  and  artery.  In  -whatever  space  the 
operation  may  be  performed  the  lower  border  of 
the  rib  below  the  space  should  first  be  clearly 
felt ;  the  skin  is  then  to  be  drawn  upwards  for 
the  width  of  the  rib,  and  the  trochar  thrust 
sharply  in  immediately  above  its  upper  border. 
If  the  instruments  are  in  good  order,  and  the  rib 
can  be  clearly  defined,  no  preliminary  incision 
is  necessary.  If,  from  partial  absorption  of  the 
fluid,  without  corresponding  expansion  of  the 
lung,  the  ribs  have  fallen  very  closely  together, 
it  may  be  necessary  to  use  a  flat  trochar,  with  a 
lancet-shaped  head.  The  precautions  as  tofaint- 
ness  and  the  closure  of  the  wound  are  the  same 
as  in  paracentesis  abdominis. 

3.  Paracentesis  Pericardii. — This  opera^ 
tion  is  now  invariably  performed  with  the  aspi- 
rator, as  the  results  of  the  use  of  the  ordinary 
trochar  have  been  extremely  unsatisfactory. 
See  AspiKATOR. 

4.  Paracentesis  Capitis.— This  operation  has 
been  occasionally  performed  in  cases  of  chronic 
hydrocephalus,  but  without  any  very  marked 
benefit.  It  is  not  safe  to  use  the  aspirator,  as 
the  vacuum  might  do  unexpected  damage  to  so 
soft  a  structure  as  the  brain,  while  a  small 
trochar  may  be  passed  through  the  expanded 
hemisphere  into  the  ventricle  without  risk.  The 
instrument  used  should  be  the  smallest  explor- 
ing trochar.  An  elastic  bandage  must  be  first 
applied,  so  as  to  exert  a  very  gentle  pressure  on 
the  head.  The  trochar  is  then  introduced  at 
any  point  where  bone  is  wanting,  except  in  the 
situations  of  the  sinuses.  The  best  place  is  at 
one  side  of  the  anterior  fontaneUe.  The  middle 
line  must  be  avoided,  not  only  because  of  the 
longitudinal  sinus,  but  because  in  the  vast  ma- 
jority of  cases  the  fluid  is  contained  in  the  ven- 
tricles.  The  quantity  of  fluid  removed  should 
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aot  exceed  two  ounces.  The  elastic  pressiire 
•must  be  maintained  after  the  operation,  -which 
may  be  repeated  at  intervals  of  four  or  five  days. 

Mabcus  Beck. 

PAIL2ESTHESIA  {irapa,  a  prefix  indicating 
irregularity,  and  olfo-eTjcris,  sensation).— A  term 
applied  to  abnormal  sensations  experienced  by 
a  patient,  distinct  from  mere  excess  or  diminu- 
tion of  feeling ;  for  example,  tingling,  itching, 
and  formication.     See  Sensation,  Disorders  of. 

PARALYSIS  (irapa,  beside,  and  \vai,  I 
loosen  or  relax).— Synon.  :  Palsy ;  Paresis  (incom- 
plete paralysis) ;  Fr.  Paralysie  ;  Ger.  Ldhmung. 

Definition. — Loss  of  the  power  of  voluntarily 
exciting  the  contraction  of  one  or  more  muscles, 
is  the  essential  condition  met  with  in  all  forms 
of  motor  paralysis.  And  similarly,  a  loss  of  the 
possibility  of  transmitting  impressions,  either  of 
■the  special  senses  or  of  common  sensibility  from 
various  parts  of  the  body,  from  their  seats  of 
peripheric  commencement  inwards  to  those  por- 
tions of  the  brain  which  are  concerned  with 
their  realisation  in  consciousness,  is  what  is 
commonly  known  as  '  sensory  paralysis.'  These 
latter  defects  are,  however,  considered  under  the 
head  of  Sensation,  Disorders  of.  Here  attention 
will  be  confined  to  the  subject  of  motor  paralysis, 
to  which,  indeed,  the  term  paralysis  ought  to  be 
limited.  It  is  more  fitting  to  speak  of  loss  of 
sensation  than  of  paralysis  of  sensation. 

Paralysis  Motor. — Motor  paralysis  may,  in 
different  cases,  be  occasioned  by  defects  in  va- 
rious parts  of  the  neuro-muscular  apparatus. 
Certain  primary  differences  of  kind  have  first  to 
be  considered. 

{A)  Certain  muscles  may  not  contract  because 
their  customary  neural  incitations  are  impeded 
or  abortive  at  their  source  in  the  cerebral  cortex 
— as  in  certain  forms  of  hysterical  paralysis,  or 
as  a  result  of  definite  lesions  in  some  portions  of 
the  brain-region  above  mentioned. 

(B)  Other  forms  of  paralysis  result  because 
voluntary  motor  incitations   are  impeded  in 
transmission  during  some  part  of  their  course 
through  the  nerve-centres,  but  below  the  corti- 
cal stratum  of  grey  matter  in  which  they  take 
origin.    Under  this  head  are  to  be  included  by 
far  the  larger  number  of  cases  of  paralysis  actu- 
ally met  with;  and  according  as  the  situation 
varies  in  which  the  impediment  to  the  transmis- 
sion of  motor  stimuli  exists,  so  do  we  get  the 
paralysis  occurring  in  different  forms,  that  is, 
affecting  different  distinctive  groups  of  muscles, 
with  or  without  certain  characteristicassociations, 
in  the  shape  of  sensory  paralysis  or  disturbance, 
alterations  in  the  temperature  of  the  skin  over 
the  parts  affected,  and,  after  a  time,  alterations 
in  the  nutrition  of  the  muscles  whose  functions 
are  in  abeyance.   These  very  numerous  forms  of 
paralysis  fall  into  different  classes,  according 
as  the  disease  or  injury  preventing  the  proper 
transmission  of  motor  stimuli  occurs  (1)  in  some 
portions  of  their  cerebral  path ;  (2)  in  some  por- 
tions of  their  spinal  path ;  or  (3)  in  their  pas- 
sage through  some  of  the  peripheral  nerves — that 
is,  in  any  part  of  their  passage  to  the  muscles 
outside  the  medulla  or  spinal  cord. 

(C)  Lastly,  though  voluntary  motor  incita- 
tions may  be  normally  generated,  and  properly 
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transmitted  through  the  nerve-centres  and  along 
the  peripheral  nerves,  an  incomplete  paralysis  of 
certain  muscles  may  still  result  if  such  stimuli, 
owing  to  degenerative  atrophy  in  the  muscles, 
are  incapable  of  evoking  their  contraction.  In 
these,  as  in  the  other  cases,  the  resulting  loss  of 
movement  (akinesis)  would  represent  a  true  pa- 
ralysis. The  fact  that  such  forms  of  paralysis 
are  often  incomplete,  is  dependent  upon  the  pecu- 
liarity that  some  healthy  muscular  fibres  usually 
remain  in  muscles  which  are  the  seat  of  atrophic 
changes  {see  Peogebssive  Musculab  Ateophy). 
Whilst  conceding  the  possibility  or  the  existence 
of  a  group  of  diseases  in  which  the  changes  in 
the  muscles  are  primary,  it  must  be  said  that 
modern  researches  have  tended  to  show  that  in 
a  very  large  majority  of  the  cases  of  muscular 
atrophy  such  changes  are  sequential  to  previous 
minute  lesions  in  the  spinal  cord  or  nerves.  See 
Pseudo-Hypeeteophic  Paealysis. 

The  .(Etiology  and  Pathology  of  the  various 
forms  of  paralysis  will  not  now  be  further  re- 
ferred to,  but  will  be  discussed  in  the  following 
articles.  Some  general  remarks  on  this  subject 
will  be  found  under  the  heads  of  Nbevous  Sys- 
tem, Diseases  of;  Beain,  Diseases  of;  and 
Spinal  Coed,  Diseases  of.  Reference  may  also 
be  made  to  the  various  special  articles  dealing 
with  the  pathological  causes  of  brain-disease,  and 
to  the  articles  on  the  diseases  of  the  different 
cranial  and  other  motor  nerves. 

Diagnosis.— The  diagnosis  or  recognition  of  the 
cause  or  nature  of  any  particular  case  of  paralysis 
is  always  a  many-sided  problem.  Having  pre- 
viously satisfied  ourselves  that  it  is  a.  real  and 
not  a  merely  apparent  case  of  paralysis  (due  per- 
haps to  some  arthritic  disease),  we  have  to  en- 
deavour to  make  out  to  which  of  the  foregoing 
divisions  or  subdivisions  the  instance  before  us 
happens  to  belong.  Paralysis  of  any  group  of 
muscles  (in  the  limbs  or  elsewhere,  and  howso- 
ever occasioned)  may,  of  course,  be  either  com- 
plete or  incomplete  ;  and  it  may  be  as  well  here 
to  add,  that  it  is  the  incomplete  forms^  of  para- 
lysis in  the  limbs  (cases  of  'paresis'  as  they 
are  often  termed)  which  are  most  apt  to  be 
confounded  with  certain  weaknesses  or  motor 
defects  due  to  joint-disease. 

In  actual  practice  the  Tprimary  question  as  to 
the  nature  of  the  paralysis  may  be,  and  com- 
monly is,  somewhat  simplified,  inasmuch  as  the 
varieties  included  under  class  A  may  be_  well 
merged  in  the  first  instance  with  the  primary 
category  of  class  B,  just  as  those  of  class  C  may 
be  included  under  the  second  and  third  cate- 
gories of  class  B.  Thus  the  recognition  of  the 
varieties  of  paralysis  incbided  under  classes  A 
and  C,  belong  to  the  secondai7  or  more  special 
problems  connected  with  diagnosis.  _  The  so- 
called  'hysterical'  forms  of  paralysis,  for  in- 
stance, are  to  be  regarded  as  due  to  functional 
perversion  rather  than  to  actual  structural  dam- 
age in  certain  portions  of  the  nervous  system ; 
it  seems,  evident,  however,  that  in  the  first 
place  we  should  decide  whether  wo  have  to  do 
with  a  disease  of  the  brain  or  of  the  spinal  cord, 
before  taking  up  the  secondary  question  as  to 
such  disease  being  of  the  merely  functional  or  of 
structural  type. 

Thus,  for  practical  purposes  the  several  kinds 
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of  paralysis  lire  primarily  divisible  into  three 
distinct  categories,  based  upon  the  situation  of 
the  damage,  lesion,  or  defective  activity  by  which 
they  are  occasioned.    We  have  :— 

1.  Paralyses  of  Encephalio  Origin; 

2.  Paralyses  of  Spinal  Origin  ; 

3.  Paralyses  of  Peripheric  Origin; 
according  as  the  cause  is  one  which  operates 
upon  or  within  some  part  of  the  great  centres 
within  the  cranium ;  upon  or  within  some  part 
of  the  spinal  cord  ;  or  upon  or  within  some  one 
or  more  of  the  nerve-trunks,  in  parts  situated 
either  inside  or  outside  the  cranium  or  the  spinal 
canal. 

It  will  easily  be  understood  that  each  of  these 
primary  groups  of  paralysis,  and  especially  the 
first,  includes  very  many  varieties,  and  that  the 
recognition  of  these  several  varieties  is  often  a 
matter  of  extreme  difficulty— only  to  be  achieved 
after  an  attentive  and  minute  study  of  all  the 
details  of  a  case  by  those  who  are  well  instructed 
as  to  the  anatomy  and  physiology  of  the  nervous 
system,  and  most  familiar  by  daily  practice  with 
the  estimation  of  the  import  of  the  various  signs 
and  symptoms  in  the  light  supplied  by  this  know, 
ledge. 

'I'he  primary  diagnosis  should,  however,  in  the 
great  majority  of  cases,  be  capable  of  being  made 
by  the  practitioner  with  comparative  certainty 
In  so  doing  he  wiU  be  guided  by  the  general 
agreement  as  to  signs  and  symptoms  presented 
by  the  case  before  him  with  one  or  other  of  the 
following  combinations  of  signs  and  symptoms. 

1.  Paralyses  of  Encephalic  Origin.— These 
may  or  may  not  be  ushered  in  by  an  apoplectic 
attack,  or  by  an  epileptiform  fit,  or  a  series  of 
i^^f'v  ^}^^  "e^'^ysis  is  usually  confined  to  one 
half  of  the  body,  though  only  certain  parts  of 
this  are  affected,  namely,  more  or  less  of  one  half 
ot  the  face,  with  the  arm  and  the  leg  (either 
incompletely  or  completely)  on  the  same  side, 
whilst  the  muscles  of  the  trunk  are  compa- 
ratively little  aflPected.  Where  the  paralysis  is 
incomplete,  the  arm  is  commonly  more  affected 
than  the  leg.  Except  where  loss  or  impairment 
of  consciousness  still  exists,  or  where  both  sides 

fn  J^'n Patient  almost 
invariably  retains  control  over  the  bladder  and 

r^lf'"?;!,  1  sensibility  of  the  same 

half  of  the  body  may  for  a  shorter  or  longer  period 
from  the  commoncement  of  the  disease  be  more 
or  less  diminished.  The  electrical  irritability  of 
the  paralysed  muscles  is  not  notably  altered. 
The  superficial  reflexes  may  be  diminished,  and 
the  deep  reflexes  may  be  exalted  on  the  paralysed 
side  of  the  body.  Sec  Spinai.  Coed,  DiLasefof 
inese  are  the  general  characters  of  a  form  of 
paralysis  commonly  known  as  Hemipleqia.  It  is 
ZZ^l  f.^^LT_-^J?  -       one  as  on^ 


PAEALYSIS. 


muscles  up  to  a  certain  level  of  nerve-supply  are 
the  parts  that  are  paralysed.  The  arms'ara 
much  ess  frequently  affected.  It  is  common  for 
control  over  the  bladder  and  rectum  (one  or  both^ 
to  be  more  or  less  dost.  The  motor  paralysis  may 
exist  with  httle  or  no  impairment  of  sensibility 
though  in  some  cases  sensation,  in  one  or  other 
of  Its  modes,  IS  defective  in  the  paralysed  parts. 
The  upper  limit  of  defective  or  altered  sensi- 
bility 18  often  marked  round  the  trunk  by  a  sense 
of  constriction,  or  a  feeling  as  if  a  band  were 
tied  round  the  body  ('  girdle  sensation  ").  The 
electric  irritability  of  the  paralysed  muscles  may 
be  either  httle  altered,  or  it  may,  especially  in 
some  parts,  be  modified  in  the  manner  to  be 
described  in  the  next  section  as  characteristic  of 
the  reaction  of  degeneration  '—and  in  this  latter 
case  early  and  marked  atrophy  of  such  paralysed 
muscles  may  be  looked  for.  f     /  °" 

These  are  forms  of  paralysis  commonly  known 
by  the  name  of  Paraplegia.  Both  sides  of 
the  body  are  usually  affected-equally  or  un- 
equally—because of  the  frequency  with  which 
the  lesion,  or  cause  of  the  disease,  involves  both 
halves  of  the  spinal  cord.  Where  this  is  not  the 
case  however,  and  the  injury  or  lesion  is  con- 
fined to  one  half  of  the  cord,  in  one  or  other  re- 
gion, a  condition  known  as  HemiparapUqia  re- 
sults, m  which,  in  addition  to  other  special 
characters  there  is  an  absence  of  any  trace  of 
tacial  paralysis,  even  though  the  arm  and  lea  on 
one  side _  of  the  body  (where  the  lesion  exists 
^igh  up  m  the  cervical  region  of  the  cord)  may 
be  implicated  in  much  the  same  manner  as  tliey 
axe  in  hemiplegia.  Here,  however,  the  paralysis 
ot  motion  occurs  on  the  same  side  as  the  lesion 

3.  Paralyses  of  Peripheric  Origin.— The 
majority  of  paralyses  resulting  from  disease  or 
injury  of  nerve-trunks  are  rendered  compara 
tively  easy  of  recognition  by  the  fact  that  the 
loss  of  power  is  in  each  case  limited  to  the 
muscles  supplied  by  particular  nerves.  This  cir- 
cumscribed nature  of  the  paralysis  is  a  f^t  of 
great  value  for  diagnostic  purposes-especially 
when  the  loss  of  power  is  complete  rather  than 
partia  ,  because  it  is  in  these  cases  more  particu- 
larly that  we  are  apt  to  get  another  characteristic 
sign  of  peripheral  paralysis,  namely,  an  altered 
electrical  excitability  of  both  nerve  and  muscles. 
Where  the  injury  to  or  disease  of  a  nerve-trunk 
is  well-marked,  so  that  its  fibres  are  either 
severed  or  rendered  incapable  of  conducting  sti- 
muli from  the  centres,  owing  to  pressure  or  other 
causes,  it  is  found  that  within  a  period  of  six  to 
fourteen  days  the  following  electrical  phenomena 
may  be  detected  .---Loss  of  irritability  of  the 
affected  nerve-trunk  to  both  electric  currents  • 
loss  of  or  greatly  diminished  irritability  of  the 


the  oth7r  sire";^  the  bol^rand^  ^VorsS?  I  f  ^'^^  -scle/  under  stimulation  by  ILw 
affect  both  sides  simultaneously.    ^  die  current,  together  with  an  increase  of  their 

2.  Paralyses  of  Spinal  Origin  _  Thes  J ''°'  r?!f'''° '^^'^  ^"i*^'"  °' °°°tinuous  current 

formsof  paralysis  usually  commence  without  con  .1  ^"^m'^'P""^  ^        ^'^""^  "^^^ 

visions  or  impairment  of  consciousneL  though  I  '^'-T  ^ljf/°>-^«fPonding  muscles  of  the 

Ike  those  of  the  last  category,  tliej  may  be  ei thir  ^'^^            characteristics,  as  a  whole, 

sudden  or  gradual  in  their  i^ide  XJer  T^^^^^^  Tif'f            poculiarities.  con: 

are.  however,  commonly  characterised  hv  H  2  f  ^^^       so-called  'reaction  of  degeneration' 

rnplication,  to  a  variable  extent!  of  both  sWe  of  characters  must  be 

the  body     In  the  great  major  ty  of  cases  th°  t      the  further  peculiarity  that  the  muscles 

lower  extremities,  cither  aloni  or  witLhe  L„St!    tt^^^^         T  '^''^'^^  (^'^"^i" 

crunK  I  three  weeks  from  the  onset  of  the  paralysis) 
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to  show  a  marked  amovmt  of  atrophy — a  change 
easily  to  be  appreciated  in  limb-muscles,  and  in 
some  of  those  pertaining  to  the  trunk,  but  by 
no  means  so  obvious  in  the  muscles  of  the 
face. 

The  above  constitute  the  characters  which  are 
in  the  main  to  be  relied  on  for  the  diagnosis  of 
paralyses  of  peripheric  origin.  Still  it  must  not 
be  forgotten  that  when  the  ganglion-cells  in  the 
medulla  or  spinal  cord,  which  constitute  the 
nerve-nuclei  of  the  several  motor  nerves,  are 
diseased,  we  may  have  almost  precisely  the  same 
effects  produced  as  if  the  nerve-trunks  had  been 
damaged  in  some  part  of  their  course — that  is, 
we  may  have  in  each  case  the  electrical  '  reac- 
tion of  degeneration '  followed  by  speedy  atrophy 
of  the  affected  muscles.  In  this  case,  indeed 
where  we  have  disease  of  an  atrophic  character 
limited  to  the  nerve-cells  composing  the  nucleus 
of  a  motor  nerve  or  nerves,  we  should  have  a 
form  of  paralysis,  tolerablywell  typified  by  'labio- 
glosso-laryngeal  paralysis,'  which  might  almost 
with  indifference  be  placed  either  in  the  cate- 
gory of  spinal  or  of  peripheric  nervous  diseases. 
They  would  be,  it  is  true,  spinal  in  seat ;  and 
yet  they  would  be  attended  by  all  the  clinical 
characters  pertaining  to  disease  of  the  nerve- 
trunks — and  this  naturally  enough,  seeing  that 
the  disease  would  in  fact  simply  affect  the  proxi- 
mal extremities  of  nerve-trunks. 

What  has  just  been  said  will  serve  to  explain 
how  it  is  that  in  many  cases  of  paralysis  of  spinal 
origin,  that  is, due  to  large  '  transverse'  lesions, 
seriously  damaging  the  grey  matter  of  the  cord, 
we  may  get,  together  with  the  wide  or  general 
distribution  of  such  a  paralysis,  evidence  that 
in  some  of  the  muscles  the  electrical  'reaction  of 
degeneration  '  may  be  detected  as  well  as  early 
wasting.  These  characteristics  of  peripheral 
paralysis  will,  in  fact,  occur  in  muscles  where  the 
grey  matter  at  the  roots  of  their  nerves  has  been 
destroyed.  In  cases  of  paraplegia  due  to  large 
transverse  lesions  limited  to  the  cervical  or  to 
the  upper  dorsal  region,  we  might,  therefore, 
look  for  and  find  the  '  reaction  of  degeneration,' 
with  early  wasting  in  some  of  the  muscles  of  the 
upper  extremities  or  of  the  trunk,  whilst  we 
should  not  find  these  characters,  nor  be  war- 
ranted in  looking  for  them,  in  the  muscles  of  the 
equally  paralysed  lower  extremities. 

Of  course,  in  most  cases  of  paralysis,  the  pa- 
tient's personal  and  family  history,  as  well  as  the 
mode  of  onset  of  the  disease,  will  help  to  throw 
light  upon  the  question  whether,  in  the  case  be- 
fore us,  we  have  to  do  with  a  paralysis  of  ence- 
phalic, of  spinal,  or  of  peripheric  origin. 

The  further  characters  of  paralyses  of  spinal 
origin  (paraplegias  and  hemiparaplegias)  will  be 
found  in  the  article  Spinal  Conn,  Diseases 
of ;  whilst  those  of  the  paralyses  of  peripheric 
origin  will  be  found  in  the  various  articles  on 
diseases  of  special  motor  nerves,  such  as  the 
facial,  the  sciatic,  &c.  Diphtheritic  paralysis  is 
also  an  obscure  affection  commonly  supposed  to 
pertain  to  this  class.  &e  Paralysis,  Diphthe- 
ritic. 

But  the  type  of  those  diseases  included  under 
the  head  of  Paralyses  of  Encephalic  Origin  will 
now  be  more  particularly  described. 

This  account  of  the  characters  pertaining  to 


an  ordinary  form  of  Hemiplegia  can  perhaps 
best  be  given  by  detailing  the  combination  of  signs 
and  symptoms  produced  by  disease,  either  in  the 
form  of  hsemorrhage  or  of  softening,  in  one  of  the 
corpora  striata.  We  may  suppose  such  disease 
to  be  situated  on  the  right  side  of  the  brain,  and 
then,  as  a  consequence,  we  should  meet  with  a 
left  hemiplegia. 

Characters  of  left  hemiplegia  from  disease  in 
or  near  the  right  corpus  striatum, — Where  there 
is  a  sudden  onset  of  the  disease  and  a  large  lesion, 
such  as  may  occur  especially  in  some  instances 
of  haemorrhage,  the  symptoms  may  be  ushered 
in  by  an  apoplectic  attack,  and  a  condition  of 
unconsciousness  may  remain,  as  a  result  of  gene- 
ral brain-shock,  for  minutes,  homs,  or  even  days. 
Convulsions  rarely  occur  in  such  a  case.  Where 
the  hsemorrhage  is  slighter  in  amount,  or  where 
the  causes  of  softening,  in  the  form  of  vascular 
obstruction,  are  limited  in  seat  and  not  abruptly 
brought  about,  there  may  be  no  loss  of  con- 
sciousness whatever  at  the  onset,  nor  any  sen- 
sation referred  to  the  head.  The  patient  may 
perhaps  experience  a  mere  momentary  vertigo  ; 
and  sensations  of  numbness  or  tingling  rather 
than  of  actual  pain  may  be  felt  for  a  minute  or 
two  in  one  or  other,  or  perhaps  in  both  limbs, 
before  their  weakness  or  actual  paralysis  is  de- 
tected. 

In  a  case  of  this  kind,  or  after  recovery  of 
consciousness  in  the  more  severe  form  of  the  dis- 
ease, the  patient  will  on  examination  be  found 
to  present  the  following  characteristics  : — (1)  An 
absence  of  any  decided  mental  disturbance ;  (2) 
slight  '  thickness '  of  speech  ;  (3)  more  or  less 
deviation  of  the  tip  of  the  tongue  towards  the 
paralysed  side,  when  it  is  protruded  ;  (4)  partial 
and  incomplete  paralysis  of,  the  facial  muscles 
on  the  side  on  which  the  paralysis  of  the  limbs 
exists — the  angle  of  the  mouth  is  lower,  and  the 
naso-labial  fold  less  distinct  than  on  the  oppo- 
site side,  though  the  two  eyes  can  be  closed  almost 
equally  well ;  (5)  more  or  less  complete  loss  of 
voluntary  power  over  the  left  arm  and  leg ;  (6) 
a  flaccid  state  of  the  muscles  of  these  limbs, 
which  are  found  to  respond  naturally,  or  perhaps 
even  a  little  too  readily,  both  to  the  Faradic  and 
Voltaic  currents;  (7)  some  slight  loss  of  sen- 
sibility, as  well  as  a  feeling  of  numbness,  on 
the  paralysed  half  of  the  body;  (8)  slight  ele- 
vation of  temperature  on  the  paralysed  as  com- 
pared with  the  non- paralysed  side  of  the  body — 
the  difference  being  seldom  more  than  one  degree 
of  the  Fahrenheit  scale. 

Of  these  signs,  the  thickness  of  speech,  the 
deviation  of  the  tongue,  the  paralysis  of  the 
face,  and  the  diminished  sensibility,  soon  either 
grow  perceptibly  less  or  actually  disappear.  In 
the  slighter  cases,  after  some  days  or  a  week  or 
two,  there  may  also  bo  some  return  of  voluntary 
power  over  the  leg  and  the  arm ;  but  in  the  more 
severe  forms  of  complete  hemiplegia,  not  proving 
fatal,  any  recovery  of  motor  power  in  the  limbs 
may  bo  delayed  for  months  instead  of  weeks, 
and  then  perhaps  the  recovery  may  be  only 
very  slight.  In  all  eases,  however,  the  recovery 
of  power  usually  begins  to  show  itself  in  the 
log  sooner  than  in  the  am ;  and  the  muscles 
about  the  joints  nearer  the  body  are  in  each  case 
capable  of  being  called  into  action  before  (hose 
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moving  joints  •which  ai-e  more  romoto.  Some- 
times in  the  early  stages  of  the  disease  some 
amoimt  of  rigidity  may  be  met  with  in  the 
arm  or  in  the  leg,  or  in  both  simultaneously, 
■which  is  found  to  disappear  during  sleep — '  early 
rigidity';  -whilst  later  on  a  more  permanent 
form  of  rigidity  associated  with  organic  changes 
in  the  miiscles  and  tendons — 'late  rigidity'— is 
apt  to  supervene.  See  the  writer's  Paralysis  from 
Brain-disewse,  pp.  151-178. 

The  particular  combinations  of  symptoms  met 
■with  in  different  cases  of  hemiplegia  vary  in  an 
almost  endless  manner,  as  the  situation  of  the 
brain-lesion  varies,  and  also  to  a  less  marked 
extent  in  accordance  with  variations  in  its 
magnitude,  and  in  the  suddenness  with  which 
it  is  brought  about.     Thus,  in  regard  to  varia- 
tions in  the  extent  and  completeness  of  motor 
paralysis  alone,  we  may  have  merely  a  slight 
facial  paralysis,  with  some  weakness  of  the  arm 
on  the  same  side,  and  none  of  the  leg ;  or  the 
paralysis  of  arm  and  face  may  be  more  marked, 
together  with  slight  paralysis  of  the  leg;  or 
paralysis  may  be  pretty  complete  in  all  three 
situations.    More  rarely  the  leg  may  be  more 
completely  paralysed  than  the  arm  ;  and  where 
lesions  exist  in  both  hemispheres  of  the  brain, 
or  in  the  pons  Varolii,  a  double  hemiplegic  con- 
dition may  exist — either  complete  or  incom- 
plete, and  in  the  latter  case  probably  unequal 
in  degree  on  the  two  sides  of  the  body.  Similar 
variations  exist  .in  regard  to  many  of  the  other 
concomitants  of  the  hemiplegic  state;  for  example, 
as  regards  the  amount  of  mental  disturbance, 
the  kind  and  degree  of  impairment  of  speech, 
the  amount  of  paralysis  of  tongue  and  difficulty 
of  deglutition,  the  amount  of  paralysis  of  the  face 
and  of  implication  of  the  ocular  muscles,  the 
amount  of  impairment  of  common  sensibility  and 
of  the  special  senses,  the  amount  of  difference  in 
temperature  between  the  two  sides  of  the  body, 
and  the  amount  of  command  over  the  sphincters 
of  the  bladder  and  rectum.    Combined  in  differ- 
ent groups,  owing  to  the  different  relative  de- 
velopment of  these  or  those  particular  symptoms, 
we  .get  all  the  different  grades  and  kinds  of 
hemiplegia  actually  met  with  in  practice. 

The  attempt  to  connect  this  difference  in 
grouping  of  the  signs  and  symptoms  with  differ- 
ences in  the  locality  of  the  lesion,  is  to  concern 
ourselves  with  the  secondary,  as  opposed  to 
what  has  been  previously  termed  the  prirmTy, 
problem  of  diagnosis.  We  should  then  have  to 
consider  what  is  more  especially  termed  regional 
diagnosis,  which,  however,  can  only  be  attempted 
after  careful  study  has  been  given  to  the  several 
distinctive  effects  produced  by  disease  in  the 
different  regions  and  parts  of  the  eneephalon. 

In  attempting  to  arrive  at  a  patliological  dia- 
gnosis  in  any  case  of  paralysis,  our  attention 
inust  bo  given  more  to  the  mode  of  onset  of  the 
affection,  and  to  the  state  of  other  organs  and 
parts  of  the  body,  than  to  the  signs  and  symp- 
toms of  the  established  disease,  though  wo  are 
compelled  to  rely  most  upon  tlieso  latter  for  the 
establishment  of  a  regional  diagnosis.  Still  these 
two  sides  to  the  problem  of  diagnosis  are  often 
very  intimately  related  to  one  another,  so  that 
It  may  bo  essential  to  consider  thorn  concurrently 
in  order  to  derive  from  each  side  of  the  problem 


all  the  light  that  may  be  possible  for  the 
elucidation  or  confirmation  of  the  other  half 
of  it. 

The  questions  concerning  Phognosis  and 
Tebatment  are  considered  separately  under  the 
head  of  the  special  forms  of  paralysis,  and  of  the 
diseases  giving  rise  to  the  different  kinds  of 
paralysis  of  encephalic,  of  spinal,  and  of  peri- 
pheric origin.  H.  Chaeltos  Bastian. 

PABALYSIS   AGITANS.— Stnon.: 

Shaking  Palsy;  Fr.  Paralysie  tremblanie; 
Ger.  Schiittelldhmung . 

Definition. — A  disease  of  advanced  life;  pro- 
gressive in  its  course;  and  characterised  mainly 
by  tremors  of  the  limbs  occurring  independently 
of  muscular  exertion,  rigidity  of  muscles,  and  a 
tendency  in  walking  to  loss  of  equilibrium. 

Etiology. — The  causes  of  paralysis  agitans 
are  obscure.  It  is  rarely  met  with  prior  to  forty 
years  of  age,  but  becomes  more  and  more  fre- 
quent as  life  advances.  It  affects  both  sexes, 
but  men  probably  more  frequently  than  women. 
There  is  little  reason  to  regard  it  as  hereditary. 
It  has  been  attributed  to  violent  emotion,  to  ex- 
cessive bodily  fatigue,  and  to  exposure  to  cold 
and  wet.  It  has  also  been  referred  to  wounds 
or  injuries  involving  nerves.  In  many  cases  no 
cause  is  assigned  or  can  be  discovered. 

ANATOincAL  Characters. — The  disease,  no 
doubt,  is  one  of  the  nervous  centres.  But  no 
distinctive  lesion  has  yet  been  discovered  in  these 
parts.  Sclerotic  and  other  degenerative  changes, 
evidences  of  sanguineous  exudations  in  the  course 
of  some  of  the  smaller  vessels,  diseased  arteries, 
and  various  coarse  lesions,  have  not  infrequently 
been  met  with  in  the  cord  and  brain ;  but  the 
morbid  changes  hitherto  observed  have  been 
variable  in  seat  and  character,  and  such  only  as 
are  frequently  present  under  other  circumstances 
in  persons  who  die  in  old  age. 

Symptoms. — Paralysis  agitans,  with  few  ex- 
ceptions, comes  on  insidiously.  The  patient  is 
first  attacked  with  occasional  tremors  in  a  hand, 
a  thumb,  or  a  foot.  These  attacks  come  on 
irregularly,  without  obvious  cause,  and  last  for 
an  uncertain  period.  But  gradually  tliey  in- 
crease in  frequency,  duration,  and  severity,  and 
spread  from  the  part  first  involved,  until,  at 
length,  probably  all  the  limbs  become  implicated. 
In  most  cases  the  tremors,  commencing  in  a  hand 
or  foot,  by  slow  degrees  invade  the  rest  of  the 
limb,  and  thence  spread  in  hemiplegic  fashion 
to  the  other  limb  of  the  same  side.  Less  com- 
monly the  affection  spreads  in  the  first  instance 
from  one  leg  to  the  other.  And  very  rarely  do 
both  arms  suffer,  the  legs  remaining  free,  or 
does  the  affection  involve  the  limbs  diagonally. 
Associated  with  the  tremors,  sometimes  pre- 
ceding them,  but  much  more  frequently  coming 
on  at  a  later  period  of  the  disease,  there  may 
always  be  observed  a  peculiar  rigidity  of  the 
muscles.  This  is  often  attended  with  cramp- 
like  pains,  and,  like  the  tremors,  is  liable  at  first 
to  more  or  less  obvious  and  prolonged  intermis- 
sions. It  implicates  the  muscles  of  the  head  and 
nock  and  trunk,  as  well  as  those  of  the  extremi- 
ties, and  the  flexor  muscles  in  greater  degree 
than  their  opponents.  Another  remarkable 
characteristic  of  the  disease,  always  developed 
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sooner  or  later,  is  an  inability  to  maintain  equi- 
librium -when  -walking  is  attempted. 

Wlien  the  disease  is  fully  developed,  and  the 
several  phenomena  above  enumerated  are  asso- 
dated,  the  collective  symptoms  produce  a  very 
remarkable  and  characteristic  picture.   The  tre- 
mors involve  the  arms  and  legs ;  the  head  and 
neck  remaining,  as  a  rule,  absolutely  free  from 
them.   They  consist  of  fine  and  rapid  oscillations, 
■which  are  more  or  less  constant,  but  liable_  to  ex- 
acerbations ;  cease  during  sleep  ;  can  occasionally 
be  arrested  temporarily  by  voluntary  effort ;  and 
often  occur  -with  exceptional  violence -when  the  pa- 
tient is  otherwise  at  absolute  rest.  The  movements 
of  the  hands  are  peculiar.  The  thumbs  are  usually 
extended,  and  the  fingers  flexed  upon  them  ;  and 
collectively  they  move  as  though  the  patient  were 
rolling  a  pencil  or  crumbling  bread.  The  oscilla- 
tions, however,  are  not  limited  to  the  hands,  but 
involve  the  wrists  and  other  joints  of  the  upper 
extremities.    The  tremors  of  the  lower  limbs, 
especially  when  the  patient  stands,  are  neces- 
sarily transmitted  to  the  rest  of  the  body.  The 
rigidity,  which  affects  in  a  greater  or  less  degree 
all  the  muscles,  imparts  a  striking  character  to 
his  attitude  and  aspect.    It  causes  the  arms  to 
stand  out  slightly  from  the  trunk ;  the  elbow- 
and  wrist-joints  to  be  slightly  flexed;  the  hands 
to  be  tilted  towards  the  ulnar  side,  and  to  rest 
in  front  of  the  abdomen  at  or  near  the  waist ; 
and  the  fingers  to  be  flexed  or  distorted  at  their 
several  joints.    It  causes  the  trunk  to  incline 
forwards,  as  the  patient  stands  or  walks ;  the 
knees   to  be  slightly  bent;   and  the  feet  to 
be  extended  at  the  ankles ;  so  that  he  rests 
upon  his  toes.    But,  above  all,  it  causes  the 
head  and  neck  to  be  thrown  forwards,  and  to  be 
retained  rigidly  in  that  position,  and  the  feattires 
ro  be  immobile  and  inexpressive.    This  peculiar 
fixity  of  the  head  and  neck  and  face,  associated 
as  it  is  with  constant  tremors  in  the  limbs,  con- 
stitutes a  very  striking  feature  of  the  disease. 
The  difBculty  of  maintaining  equilibrium,  though 
no  doubt  increased  largely  by  the  presence  of 
muscular  tremors  and  rigidity,  is  not  wholly 
due  to  them,  for  it  may  be  well  developed  at  a, 
very  early  stage  of  the  disease.    Moreover,  it 
may  be  long  delayed.    Wlien  thus  affected  the 
patient  has  some  difficulty  in  rising  from  his 
seat,  and,  before  he  starts  off  walking,  probably 
hesitates  a  little,  as  though  for  the  purpose  of 
balancing  himself.    Then,  with  his  body  bent 
forwards,  he  begins  to  walk,  perhaps  with  some 
care,  but  soon  his  steps  become  rapid  and  short, 
and  he  runs  forwards  in  spite  of  himself,  and  if 
not  arrested  probably  falls.  Sometimes  the  ten- 
dency of  the  patient  is  to  run  backwards,  even 
though  the  body  incline  forwards.     Often  in 
these  cases,  while  the  patient  is  being  propelled 
forwards  apparently  in  spite  of  himself,  a  sudden 
pluck  at  his  clothes  will  reverse  or  alter  the 
direction  of  his  accelerating  movement.  These 
phenomena  are  not  attended  with  vertigo. 

Other  symptoms  less  striking  than  the  above, 
but  of  more  or  less  importance,  are  usually 
present  in  shaking  palsy.  There  is  generally, 
even  from  the  first,  a  great  sense  of  weariness 
in  the  affected  muscles,  especially  after  exertion 
or  an  attack  of  tremors ;  but,  contrary  to  what 
might  be  supposed,  the  tremulous  and  rigid 


PARALYSIS,  DIPHTHERITIC.  1097 

muscles  are,  as  a  rule,  markedly  stronger  than 
their  as  yet  unaffected  fellows.  The  patient, 
more  particularly  late  in  the  disease,  becomes 
excessively  irritable  and  fidgety,  so  that  at  night 
especially  he  finds  it  difficult  or  impossible  to 
place  himself  in  a  comfortable  position;  he  is 
apt  also  to  suffer  from  a  painful  sense  of  heat, 
mainly  referred  to  the  epigastrium  and  back. 
Speech  generally  becomes  markedly  affected,  not 
from  loss  of  language,  but  from  difficulty  of 
enunciation.  Words  are  uttered  slowly,  and 
with  manifest  effort.  Associated  with  this  there 
is  often  tremulousness  of  the  tongue.  But  the 
slowness  and  difficulty  of  utterance,  which  are 
often  associated  with  slowness  and  difficulty  of 
deglutition,  constitute  only  one  manifestation  of 
the  general  slowness  and  difficulty  of  movement 
which,  for  the  most  part,  characterise  the  disease. 
Sensation  is  not  impaired ;  and  the  patient  re- 
tains his  mental  faculties,  and  control  over  the 
rectum  and  bladder. 

Diagnosis. — The  affections  with  which  para- 
lysis agitans  are  most  likely  to  be  confounded 
are  disseminated  sclerosis,  and  mercurial  tre- 
mors. But  in  the  former  of  these  the  tremors 
occur  only  when  the  muscles  are  in  use,  and  for 
the  most  part  involve  the  head  ;  the  limbs  early 
become  paralysed ;  the  patient  has  no  tendency 
to  run  forwards  or  backwards;  and  generally 
nystagmus  is  present.  In  the  latter  affection 
there  is  probably  a  history  of  exposure  to 
the  fumes  of  mercury,  and  a  blue  line  on  the 
gums ;  the  tremors  involTe  not  only  the  limbs, 
but  the  head  and  neck,  and  are  symmetrical ; 
and  there  is  an  absence  of  the  peculiar  gait  of 
paralysis  agitans. 

Peoghess  and  Tbhminations. — The  disease  is 
one  of  slow  and  often  irregular  progress,  and 
usually  lasts  for  many  years  ;  indeed  it  may  be 
many  years  before  it  attains  its  fuU  development. 
In  rare  cases  it  is  recovered  from  in  the  early 
stage ;  but  for  the  most  part  it  is  incurable.  In 
its  last  stage  the  patient  becomes  confined  to  his 
couch  or  bed ;  the  muscles  waste ;  the  tremors, 
though  generally  extreme  at  the  time,  occasion- 
ally cease ;  the  mental  powers  fail ;  bed-sores 
form  ;  and  general  prostration  ensues.  Death  is 
due  either  to  asthenia,  or  to  some  intercurrent 
disorder,  more  especially  pneumonia.  _  _ 

Tkbatmbnt.— In  treating  shaking  palsy  it  is 
of  importance  to  give  careful  attention  to  all 
hygienic  measures,  and  to  promote  the  patients 
health,  if  need  be,  by  tonics.  Specific  treatment 
has  proved  of  little  or  no  service.  Ner\nue 
tonics  and  sedatives  have  been  largely  employed ; 
but  those  which  have  found  most  favour  pro- 
bably are  iron,  strychnia,  and  hyoscyamus.  The 
systematic  use  of  baths  has  occasionally  proved 
of  temporary  benefit.  The  persistent  application 
of  the  continuous  galvanic  current  seems  to  have 
been  serviceable  in  some  cases. 

J.  S.  Bristowe. 

PABALYSIS,  Diphtheritic.  —  Synon.  : 
Fr.  Paralysie  diphtMritique;  QeT.Diphthcriiische 
Ldhmung. — Paralytic  affections  are  so  frequently 
associated  with  diphtheria,  that  they  have  been 
generally,  though  perhaps  not  correctly,  regarded 
as  peculiar  in  their  origin,  and  as  constituting  a 
characteristic  part  of  the  disease.    This  question 
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is  too  extensive  for  discussion  here.  Still  it  is 
necessary  to  call  attention  to  the  fact  that  para 
lysis,  in  various  forms  and  degrees,  occurs  asso 
ciated  -with,  or  as  a  sequel  of,  typhoid  fever,  re 
lapsing  fever,  cholera,  dysentery,  small-pox,  and 
pneumonia ;  and  that  in  all,  they  are  attributed 
by  Gubler  and  others  to  an  essentially  similar 
state  incident  to  most  fevers  and  acute  diseases. 
Though  their  course  and  phenomena  present 
points  of  diiference,  they  have  common  funda- 
mental characteristics — namely,  they  seem  all 
to  be,  as  a  rule,  of  peripheral  origin;  they  all 
manifest  a  natural  tendency  to  recovery ;  and 
when  they  become  protracted,  they  are  apt  to 
become  permanent  from  atrophy  of  the  muscles 
caused  by  long  disuse. 

Symptoms. — The  usual  period  of  the  first 
manifestations  of  diphtheritic  paralysis  is  from 
eight  to  twelve  days  after  an  apparently  complete 
recovery.  To  this  rule,  however,  there  are  ex 
ceptions.  Sometimes,  the  paralytic  affections  do 
not  occur  tiU  the  patient  has  seemed  to  be  well 
for  more  than  a  month ;  and,  on  the  other  hand, 
they  sometimes  show  themselves  during  the 
acute  stages  of  the  disease,  as  early,  occasionally, 
as  the  second  or  third  day  from  its  explosion. 
When  they  do  not  occur  till  the  close  of  the 
convalescence,  or  till  an  interval  of  some  days  or 
longer  after  apparent  recovery,  they  are  usually 
much  more  severe,  more  protra,cted,  and  more 
generalised.  When  they  show  themselves  in  the 
course  of  the  acute  malady,  they  are  generally 
Blight,  transitory,  and  limited,  being  then  con- 
fined for  the  most  part  to  the  veil  of  the  palate, 
the  pharynx,  and  oesophagus.  In  many  cases,  the 
veil  of  the  palate  is  alone  affected 

Generally,  the  earliest  indication  of  a  para- 
lytic affection  is  a  slight  diflaculty  in  swallowing 
liquids.  Sometimes,  the  paralysis  announces 
itself  by  a  choking  cough  on  attempting  to  eat. 
The  cause  of  the  cough— sometimes  an  alarming 
and  dangerous  symptom— is  the  food  coming  in 
contact  with  the  mucous  membrane  of  the  upper 
part  of  the  larynx,  in  consequence  of  the  para- 
lysed state  of  the  veil  of  the  palate.  This  or"-an 
is  ^  insensible,  as  may  readily  be  proved  by  the 
failure  to  excite  reflex  action  by  touching  it.  A 
striking  feature  usually  appears  in  the  changed 
character  of  the  voice— its  whispering  nasality. 
The  eyelids  droop  or  remain  half-closed;  the 
muscles  of  the  face  become  affected ;  the  cheeks 
are  expressionless  and  flabby;  and  the  powerless 
flaccid  lips  allow  the  saliva  to  dribble  from  the 
mouth,  giving  the  patient  an  idiotic  aspect, 
which  is  frequently  intensified  by  the  muscles  of 
the  neck  losing  the  faexdty  of  supporting  the 
head.  The  speech  of  diphtheritic  patients  is 
variously  affected :  it  is  often  more  or  less  slow 
difBcult,  thick,  and  stammering— manifestations 
clue  to  different  degrees  and  different  combina- 
tions of  paralysis  of  the  veil  of  the  palate,  pha- 
rynx, tongue,  lips,  and  cheeks.  The  inferior 
extremities  are  generally  paralysed  before  the 
superior  i  but  when  the  former  become  affected 
r,,Li    •  ^^'^         •^''^'^P"-     1°  coses  the 
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aggr.ivations  of  the  situation  may  be  added; 

rLl \Tl  '''■'^^  'ho  limbs  have  be^ 

^^t  atf  .^''^'"'-t,  the  muscles  of  the 
ehest,  and  the  diaphragm  may  one  or  all  bo 


stricken,  gradually  or  suddenly,  by  loss  of  power. 
Paralysis  of  the  heart  is  a  cau.se  of  patients 
dying  suddenly  from  cardiac  syncope,  when  no 
immediate  danger  has  been  apprehended.  Some- 
times this  cause  of  death  is  threatened  before 
it  occurs.  When  the  respiratory  muscles  are  af- 
fected, even  in  a  moderate  degree,  the  condition 
is  one  of  danger,  in  consequence  of  the  lungii 
becoming  congested  from  imperfect  expansion  of 
the  thoracic  parietes.  The  intestinal  canal  and 
the  bladder  are  often  paralysed.  There  may  be 
constipation  as  inveterate  and  painful  as  that  of 
lead  colic ;  there  may  be  obstinate  constipation 
without  pain  ;  or  the  faeces  may  be  passed  in- 
voluntarily, with  or  without  medicinal  inter- 
ference. The  bladder,  though  at  first  only 
moderately  sluggish,  wiU  probably  soon  become 
absolutely  paralysed  from  over-distension,  the 
existence  of  the  paralysis  being  shown  by  a  con- 
stant dribbling  from  the  urethra.  The  intesti  nal 
canal  and  bladder — one  or  both — may  be  dis- 
tressingly stricken  when  other  paralytic  affections 
are  almost  or  altogether  absent.  Recorded  cases 
show  that  all  the  senses  are  liable  to  be  affected. 
The  sense  of  sight  is  that,  however,  which  is  by 
far  the  most  frequently  implicated.  Squinting, 
imperfect  sight,  and  other  visual  disturbances 
arise  from  a  loss  of  co-ordinative  muscular  power, 
paralysis  of  particular  muscles,  dilatation  of  the 
pupils,  and  insensibility  of  the  retina — from  these 
causes  separately,  or  in  various  combinations. 
Amblyopia,  presbyopia,  myopia,  and  diplopia 
may  be  met  with ;  but  the  first  is  the  most  com- 
mon. Local  or  general  cutaneous  anaesthesia  is 
usually  associated  with  diphtheritic  paralysis. 
In  cases  in  which  the  diphtheritic  pellicle"  has 
never  appeared  in  the  throat,  paralytic  affections 
may  be  met  with.  Sanne  states  that  he  has  seen 
paralytic  affections  in. a  child  in  which  the  false- 
membrane  existed  only  on  the  skin  around  the 
navel,  and  also  in  another  inwliichitwas  limited 
to  one  ear.  Similar  exceptional  cases  have  been 
observed  by  others. 

CouHSE. — There  is  in  all  cases  of  diphtheritic 
paralysis  a  strong  natural  tendency  to  recovery. 
Under  certain  special  reservations,  tlierefore, 
such  as  extreme  debility,  or  implication  of  the 
heart,  respiratory  muscles,  or  larynx,  the  prog- 
nosis is  favourable.  The  duration  of  the  paralytic 
affections  is  very  variable,  and  is  dependent  to  a 
considerable  extent  upon  the  manner  in  which 
the  function  of  nutrition  is  performed,  and  the 
skill  and  vigilance  with  wliich  nature  is  assisted 
by  treatment.  The  duration  is  much  more  fre- 
quently weeks  than  months  ;  and  when  it  is  more 
than  a  year,  there  is  a  great  probability  of  the 
affection  becoming  permanent,  from  the  establish- 
ment of  one  or  more  secondary  conditions,  such  ns 
atrophy  of  muscles,  and  the  ascent  of  the  morbid 
state  from  the  periphery  to  the  nervous  centres. 

PATHOLoay. — There  is  no  proof  that  there  is 
a  specific  cjiuse  of  paralysis  in  diphtheria.  Dur- 
ing the  course  of,  and  in  the  convalescence  from  nc 
other  acute  disease  are  asthenia  and  anaemia  so 
constant  and  so  profound  as  in  diphtheria;  and 
in  no  other  disease  is  paralysis  so  frequent 
The  two_  facts  probably  stand  to  each  other  in 
the  relation  of  cause  and  effect.  The  treatment 
for  asthenia  and  anaemia  is  the  treatment  for 
diphtheritic  paralysis.     The  affection  extend." 
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from  the  peripheries  of  the  neryes  upwards. 
When  the  nervous  centres  are  implicated,  their 
implication  is  secondary. 

Treatment. — In  principle  and  in  detail,  the 
treatment  of  the  paralysis  of  diphtheria  is  to 
a  great  extent  a  continuation  or  renewal  of  the 
treatment  of  convalescence  from  the  attack  of 
the  disease  itself.  Every  available  means  must 
be  employed  to  promote  nuti-ition,  and  the 
healthfiU  exercise  of  all  the  functions.  The 
leading  therapeutical  indiciitions,  in  respect  to 
general  treatment,  are  fulfilled  by  giving  the 
patient  a  pepsinated  diet,  a  ferruginous  medica- 
tion, and  as  much  of  the  open  air  as  -weather 
and  the  circumstances  of  the  case  permit.  The 
dietetic  and  medicinal  details  must  be  carefully 
regulated  and  modified,  in  accordance  -with  the 
progress  of  the  patient,  and  the  personal  pecu- 
liarities of  his  case. 

Orezza  water  is  a  good  form  in  which  to  ad- 
minister iron  in  these  affections.  When  the 
patient  has  a  repugnance  to  take  this  water  with 
his  meals,  in  doses  of  from  an  ounce  to  six  ounces, 
it  may  be  given  half  an  hour  or  an  hour  after  he 
has  eaten.  Artificial  preparations  of  iron  _  may 
also  be  used  with  advantage,  such  as  the  liquor 
ferri  perchloridi,  in  doses  of  from  five  to  thirty 
minims  in  water  twice  or  thrice  a  day.  The 
carbonate  of  iron  piU,  in  doses  of  froni  three  to 
ten  grains  twice  or  thrice  a  day,  immediately  be- 
fore or  with  meals,  often  answers  remarkably 
well.  Bitter  effervescing  iron-draughts  suit  some 
patients. 

When  amendment  is  slow  or  absent  under  the 
use  of  ordinary  doses  of  iron,  though  the  anaemic 
condition  of  the  patient  seems  strongly  to  pro- 
claim the  necessity  of  this  medicine  being  given, 
its  use  must  not  be  hastily  abandoned,  but  it 
should  be  administered  in  very  small  quantity, 
and  largely  diluted.  Should  we  still  be  disap- 
pointed with  the  result,  it  will  be  well  to  try 
iron  in  combination  with  iodine  or  with  arsenic 
in  suitable  forms. 

The  extract  of  nux  vomica,  or  the  liquor  strycli- 
niee,  in  small  doses  taken  daily  with  some  ordinary 
combination  of  laxatives  in  pills,  should  constitute 
part  of  the  later  treatment  in  nearly  every  case. 

In  addition  to  the  general  treatment,  the 
paralysis  of  diphtheria  frequently  calls  for  other 
measures  of  a  special  character. 

Persistent  and  carefully  regulated  local  stimu- 
lation may  be  required  to  restore  impaired  in- 
nervation, and  to  secure  an  adequate  supply  of 
arterial  blood  to  the  wasting  muscles.  There  are 
no  other  means  so  likely  to  arrest  and  prevent 
degeneration  and  atrophy  of  the  muscles --morbid 
changes,  which,  if  unchecked,  lead  inevitably  to 
the  permanence  and  incurability  of  the  para- 
lysis. Local  stimulation  may  be  accomplished 
by  blisters,  liniments,  pastes,  or  shampooing. 
One  or  other  of  these  means  may  be  employed 
either  separately,  or  in  conjunction  with  some  of 
the  others.  The  occasional  application  of  blisters 
is  most  useful ;  but  care  must  be  taken  not  to 
vesicate  too  large  a  continuous  surface,  so  as  to 
interrupt  the  use  of  systematic  gentler  stimula- 
tion by  liniments,  pastes,  and  shampooing.  Care 
mustalso  be  taken  not  to  make  theskin  too  tender 
to  admit  of  the  muscles  being  exercised  from 
time  to  time  without  pain.  To  limit  the  blister  to 
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the  surface  intended,  securing  at  the  same  time 
rapid  and  comparatively  painless  vesication,  the 
best  proceeding  is  to  paint  the  surface  which  it  is 
desired  to  vesicate  with  an  acetum  cantharidis 
four  times  as  strong  as  the  acetum  of  the  British 
Pharmacopcsia.    The  liquor  epispasticus  is  an 
excellent  application  for  raising  an  immediate 
blister ;  but  when  time  is  not  all-important,  it  is 
better  to  use  a  strong  acetum  cantharidis.  Lu- 
brication with  liniments  combining  anodyne  with 
stimulating  properties  is  particularly  suitable, 
in  conjunction  with  shampooing,  and  the  galva- 
nic excitement  of  contraction  of  the  paralysed 
muscles.    A  good  application  of  this  description 
is  composed  of  one  part  of  tincture  of  cantharides, 
one  part  of  tincture  of  opium,  and  six  parts  of 
compound  camphor  liniment.  A  good  stimulating 
paste  is  composed  of  six  drachms  of  powdered 
ginger,  and  two  drachms  of  English  mustard,  tho- 
roughly rubbed  up  with  just  a  sufiicient  quantity 
of  lard  to  make  a  paste  of  suitable  consistence. 
Circular  bands  of  linen,  an  inch  in  breadth, 
smeared  with  this  stimulating  paste,  are  applied 
at  intervals  of  five  or  six  inches  to  the  whole 
length  of  a  limb,  care  being  taken  to  change  the 
position  of  the  bands  once,  twice,  or  oftener,  in 
the  twenty-four  hours,  so  that,  whilst  the  sur- 
face is  kept  glowing  with  warmth  by  the  paste, 
its  topical  action  on  the  skin  is  not  allowed  to 
exceed  the  proper  limit.    When  the  warm  ting- 
ling sensations  caused  by  the  stimulating  bands 
induce  restlessness  and  prevent  sleep,  the  bands 
must  be  removed  for  eight  or  ten  hours  at  a  time. 
In  paralysis  of  the  respiratory  muscles,  large 
sinapisms  applied  to  the  chest  are  of  much  use. 
In  cardiac  paralysis,  Duchenne  has  recommended 
faradisation  of  the  praecordial  region.  Galvanic 
excitement  of  contraction  in  the  paralysed  mus- 
cles of  the  limbs  is  often  decidedly  useful ;  but 
it  is  a  measure  which  requires  to  be  employed 
with  moderation,   and  at  intervals    of  about 
twenty-four  hours.    If  resorted  to  too  early,  or 
too  freely,  it  exhausts  the  returning  power  of 
the  affected  muscles. 

When  the  paralytic  affections  become  general, 
or  the  improvement  is  imperceptible  or  very  slow, 
sea-air,  sea-baths,  and  hydrotherapeutics  deserve 
attention.  In  obstinate  and  protracted  cases— 
particularly  in  strumous  subjects — they  often 
prove  of  much  advantage  when  employed  together 
with,  or  apart  from,  other  measures. 

John  Rose  Cobmack. 

PABALYSIS,  SENSOBT.  See  Sensa- 
tion, Disorders  of. 

PAE AMENIA  (Tropa,  irregularly,  and  ixijv,  a 
month).— A  term  for  irregular  menses.  See 
Mensteuation,  Disorders  of. 

PABAPHIMOSIS  (iropa,  beside,  and  ipifidu, 
I  confine).— Synon  :  Er.  and  Ger.  Paraphimosis. 
A  morbid  condition  of  the  penis,  in  which  the 
prepuce  having  been  drawn  or  forced  back  behind 
the  glans,  cannot  be  returned,  and  thus  gives  rise 
to  a  condition  of  strangulation  of  the  parte  in 
front  of  it.    to  Penis,  Diseases  of. 

PABAPLEQ-IA  (iropck,  incompletely,  and 
ita{)<t<to),  I  strike).— Paralysis  of  the  lower  ex- 
tremities, usually  associated  with  paralysis  of 
the  lower  part  of  the  trunk,  bladder,  and  rectum. 
See  Pakalysis  ;  and  Spinal  Coud.  Diseases  of- 
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PABASITES  {irapa,  upon,  and  (nr4a),  I  feed). 
Synon.  :  Fr.  Parasite ;  Qer.  Parasit. 

Definition. — This  term,  in  its  most  extended 
sense,  is  applied,  in  general  pathology,  to  those 
living  organisms  which  derive  their  nourishment 
wholly  or  in  part  from  other  living  organisms. 
Parasites  may  be  vegetable  or  animal — fhyto- 
parasites  or  zooparasites;  may  live  upon  the 
surface  of,  or  in  the  textures  or  cavities  of,  the 
organisms  they  infest — ccto-parasiies  or  ento- 
parasites ;  and  may  pass  through  the  whole  cycle 
of  their  existence  in  the  parasitic  state,  or  only 
during  certain  stages  of  their  life. 

This  definition  will  include  those  organisms, 
such  as  tinea  and  trichina,  which  feed  upon 
the  living  tissues  of  the  hosts  they  infest ;  those 
which  subsist  on  the  material  prepared  by  the 
host  for  its  own  nourishment — for  instance,  torula 
and  taenia ;  and,  lastly,  those  which  only  tem- 
porarily sojourn  on  the  surface  of  the  body, 
for  the  purpose  of  obtaining  food,  and  do  not 
live,  for  any  period  of  their  existence,  upon  or 
within  tlieir  entertainer — for  example,  fleas  and 
gnats. 

The  majority  of  these  parasites  may  be  re- 
garded as  direct  causes  of  disease,  the  pathology 
of  which  is  now  being  made  the  subject  of  accu- 
rate investigation,  and  will  be  found  described, 
so  far  as  is  known,  in  other  parts  of  this  work.  A 
few  only  of  the  fungi,  such  as  the  blue  moulds 
(penicillium  glaucum),  may  be  looked  upon  as 
a  result  of  a  morbid  condition,  being  occa- 
sionally met  with  on  the  surface  of  old  ulcers,  in 
old  cavities  of  the  lungs,  and  on  the  nails. 

Vegetable  parasites  and  animal  parasites  will 
be  separately  noticed  in  the  following  articles. 

PARASITES,  Vegetable.— Vegetable  pa^ 
rasites  are  included  under  the  general  term  of 
fungi.  More  accurately  they  are  to  be  referred  to 
the  classes  Schizophyta  or  Protophyta,  and  Zygo- 
Bporeee,  which  are  provisionally  the  lowest  divi- 
sions of  the  sub-kingdom  Thallophyta. 

To  the  order  Schizomycetes  of  the  former 
class  belong  Micrococcus,  Bacterium,  Bacillus, 
Vibrio,  Spirillum,  &c. ;  and  to  the  order  Saccha- 
romycetes  of  the  same  class,  the  various  Torulse 
or  Mycodermata,  and  Sarcina  ventriculi. 

These  organisms  are  extremely  simple,  con- 
sisting of  minute  particles  of  living  matter  

spherical,  cylindrical,  filiform,  curved,  straight, 
or  spiral._  They  occur  in  swarms,  which  are  either 
free,  or  imbedded  in  a  gelatinous  matrix — the 
zoogloia-atage.  They  contain  no  chlorophyl,  and 
a  nucleus  is  often  wanting.  They  multiply  by 
fission.  The  cells  of  the  Torulae,  or  yeast-plants, 
are  frequently  aggregated  into  simple  or  branch- 
ing rows;  and  in  Sarcina  ventriculi  the  cells  are 
arranged  in  groups  of  four,  sixteen,  or  thirty-two, 
presenting  a  very  characteristic  appearance. 

The  numerous  forms  included  under  the  term 
oacteria  are  mot  with  normally  in  many  situa- 
tions in  the  body;  for  example,  they  are  on  in- 
variable accompaniment  of  pancreatic  digestion. 

? ^'^"y  of  frequent  occurrence 
in  the  blood,  urine,  and  other  fluids,  and  are  re- 
garded as  playing  an  important  share  in  many 
contagious  and  oth^r  diseases  {see  Bacteria; 
Contagion;  Mionococccs;  and  Zyme).  The 
ferment-bodies-Torulffi  and  Sarcinaj-are  also 
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found  in  the  stomach  during  digestion,  and  the 
former  are  abundant  in  diabetic  urine. 

In  the  class  Zygosporeae  are  comprised  the 
filamentous  varieties,  such  as  Oi'dium  albicans, 
and  the  various  parasites  to  which  the  term  Tinea 
is  applied  (Trichophyton  tonsurans,  Achorion 
Schoenleinii,  Microsporon  furfur,  &c.). 

W.  H.  AixcHiN. 

PAEASITES,  Animal.—  A  strict  defini- 
tion of  the  term  animal  parasites,  in  the  -writer's 
view,  should  be  understood  to  include  '  all  those 
forms  of  creatures  which  in  a  direct  manner, 
by  dwelling  in  or  upon  other  living  animals, 
or  by  merely  visiting  or  momentarily  alighting 
on  the  surface  of  the  body,  are  thus  enabled 
to  acquire  means  of  subsistence.'  A  definition 
of  this  comprehensive  character  not  only  em- 
braces a  variety  of  creatures  rarely  spoken 
of  as  parasites,  such  as  bugs,  fleas,  flies,  mos- 
quitoes, and  so  forth,  but  it  appropriately  ex- 
cludes all  those  forms  of  animal  life  that  merely 
play  the  role  of  fellow-boarders  {commeTisals  or 
messmates  of  Van  Beneden),  and  which,  never- 
theless, are  commonly  looked  upon  as  parasites. 
Eegarded  from  a  purely  zoological  point  of  view, 
the  classification  of  the  animal  parasites  is  a 
matter  of  great  difficulty ;  but,  for  all  practical 
purposes  connected  with  medicine  and  hygiene, 
it  is  sufficient  to  speak  of  the  intestinal  worms 
as  forming  three  well-marked  groups,  namelj' : 
— (1)  fluke-worms ;  (2)  tape-worms,  including 
bladder-worms;  and  (3)  round-worms,  including 
thread-worms.  Under  the  heading  Entozoa 
will  be  found  a  full  list  of  the  human  animal 
parasites.  For  an  explanation  of  various  terms 
employed  in  connection  with  the  study  of  animal 
parasites,  the  reader  should  consult  the  articles 
on  Intestinal  Worms  ;  Helminths  ;  Veemes  ; 
and  "Worms.  The  insect  parasites  (bots,  maggots, 
&c.)  are  noticed  under  CEsTEtrs. 

T.  S.  COBBOLD. 

PAEENCHYMATOtrS  (Tropa,  beside,  and 
iyx^",  I  pour  in). — The  -^orA parenchyma  was  for- 
merly used  to  designate  the  connective  tissue  of 
the  several  viscera;  but  it  is  now  applied  to  the 
protoplasm,  or  active  elements,  of  a  tissue  or 
organ  ;  and  morbid  processes  affiscting  the  actual 
substance  of  an  organ  are  hence  called  parenr- 
chymatous. 

PAlBESIS  {wapirifu,  I  relax).- A  slight  or 
imperfect  paralysis  of  motion.    See  Paralysis. 

PAROKTYCHIA  {vaph,  beside,  and  5vv^,  the 
nail).  —  Inflammation  in  close  proximity  to  a 
nail.  A  synonym  for  whitlow.  See  Nails,  Dis- 
eases of;  and  Whitlow. 

PAEOTID  GLAKTDS,  Diseases  of.  See 
Musrps  ;  and  Salitary  Glands,  Diseases  of. 

PAJBOXYSM  {iraph,  indicating  increase, 
and  o^ivo),  I  sharpen). — This  word  is  used  to 
indicate  the  periodic  attacks  or  fits  which  cha- 
racterise certain  diseases,  whether  regular  or 
irregular,  such  as  ague,  gout,  and  asthma.  It 
is  also  used  to  designate  the  aggravation  of 
certain  symptoms  from  time  to  time,  such  as 
neuralgic  pain,  colic,  and  dyspnoea.  Diseases 
characterised  by  these  phenomena  are  called 
paroxysmal  diseases. 
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PABTIAL  (pars,  a  part).— When  applied  to 
disease  this  term  may  refer  either  to  its  extent, 
or  its  degree.  Thus  we  speak  of  partial  paralysis; 
and  partial  blindness,  deafness,  &e. 

PASSIVE.— This  epithet  is  used  by  some 
pathologists  in  connection  with  certain  morbid 
conditions,  such  as  congestion,  dropsy,  oedema, 
and  hsemorrhage,  where  there  is  deficiency  of 
vital  power,  either  general  or  local,  and  a  want 
of  reaction  or  resistance  in  the  tissues.  Some 
pathologists  employ  the  term  passim  congestion 
as  synonymous  with  congestion  from  obstruction 
(see  CmcOTATioK,  Disorders  of;  and  Hypostasis). 
Passive  movements  of  any  part,  for  instance,  of  a 
joint,  are  movements  effected  by  some  agency 
external  to  the  limb,  such  as  the  hands  of  the 
practitioner  or  of  the  patient  himself,  in  con- 
tradistinction to  movements  produced  by  the 
muscles  of  the  affected  parts,  which  are  called 
active  movements.  See  Movement,  Therapeuti- 
cal Uses  of. 


PATENT     FORAMEN"    OVALE  or 
SEPTUM.    See  Heart,  Malformations  of. 

PATHOGENIC  {irddos,  disease,  and  yev- 
j/do),  I  give  rise  to).— A  term  applied  to  the  pro- 
duction of  a  disease,  having  reference  to  the  mode 
in  which  the  several  causes  which  lead  to  it 
operate  in  its  development. 

PATHOGNOMONIC  (ird0os,  disease,  and 
yiyudxTKoi,  I  recognise).  — This  word  is  asso- 
ciated with  those  symptoms  and  signs  which  are 
specially  characteristic  of  a  disease,  and  which 
by  their  presence  render  its  diagnosis  certain. 
See  Disease,  Diagnosis  of. 

PATHOLOGY  (irdfloy,  disease,  and  K6yos, 
a  discourse).— Pathology  is  the  name  generally 
accepted  for  the  science  of  disease,  but  the  sub- 
jects which  it  may  include  cannot  be  exactly 
defined.  For,  ease  and  disease,  well  and  ill,  and 
all  their  synonyms  are  relative  terms  of  which 
none  can  be  defined  unconditionally.    If  there 
could  be  a  fixed  standard  of  health,  all  devia- 
tions from  it  might  be  called  diseases;  but  a 
chief  characteristic  of  living  bodies  is,  not  fixity, 
but  variation  by  self-adjustment  to  a  wide  range 
of  varying  circumstances,  and  among  such  self- 
adjustments  it  is  not  practicable  to  mark  a  line 
separating  those  which  may  reasonably  be  called 
healthy  from  those  which  may  as  reasonably  be 
called  disease. 

The  impossibility  of  marking  such  a  line  may 
be  tested  during  changes  in  any  external  condi- 
tions of  life,  for  instance,  in  the  adjustments  of 
the  skin  to  a  widely  varying  range  of  external 
temperatures.  Where  and  when  in  the  changes 
of  skin  produced  by  long  contact  with  water 
rising  from  20°  Fh.  to  200°  Fh.  would  health 
cease  and  disease  begin  ?  Similarly,  in  the  con- 
sequences of  mechanical  injuries.  The  complete 
repair  and  reproduction  of  injured  and  lost  parts 
is  an  excellent  instance  of  health;  and  in  many 
plants  injuries  elicit  a  greater  production  of 
healthy  structures  than  would  occur  in  their 
integrity— as  in  the  leaf  of  a  Begonia  or  a  Car- 
damine,  in  which  a  fresh  shoot  may  grow  from 
each  of  many  wounds.  But  while  these,  and 
similar  adjustments  to  conditions  produced  by 
injury,  may  be  deemed  results  and  signs  of  health. 
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many  others,  such  as  those  which  may  follow 
severe  crushings  and  open  wounds  of  limbs,  must 
rather  be  called  processes  of  disease,  even  though 
they  may  end  in  some  repair  of  injury.  Among 
all  the  cases  intermediate  between  these  extreme 
groups  of  adjustment  to  consequences  of  injuries, 
it  is  not  possible  to  separate  the  healthy  and 
the  diseased. 

In  this  impossibility  of  scientific  definition 
the  range  of  pathology  is  vaguely  settled  by  a 
general  understanding  as  to  what  may  be  called 
disease,  and  in  this  settlement  are  included  all 
the  states  which  are  distant  from  health,  whether 
they  be  in  the  way  of  diverging  from  it  or  in 
that  of  returning  to  it,  as  in  convalescence.  And 
some  states  are  included  for  which  it  is  hard  to  , 
assign  a  better  or  other  reason  than  that  they 
are  not  useful  to  us.  When  fruits  or  other  parts 
of  plants  or  animals,  which  have  been  made  use- 
ful by  cultivation,  revert  to  their  more  natural 
state  and  become  useless,  they  are  generally 
regarded  as  diseased. 

Moreover,  in  the  study  of  any  disease  its  pro- 
cesses axe  found,  though  different,  yet  not  essen- 
tially distinct  or  separable  from  those  of  health. 
Even  in  the  instances  of  the  widest  deviations 
from  health,  as  in  the  diseases  called  specific  or 
malignant,  a  considerable  part  of  the  phenomena 
are  due  to  processes  tending  towards  a  reversion 
to  health,  and  even  the  changes  most  averse  from 
health  are  limited  within  certain  methods  not 
wholly  unlike  the  healthy  ones. 

In  this  view  pathology  may  be  regarded  as  an 
extension  of  physiology  into  the  study  of  living 
bodies  in  conditions  widely  unlike  those  of  their 
ordinary  life.  Pathology,  herein,  accepts  the 
conventional  limitation  of  physiology  to  the 
study  of  the  nature  of  living  things ;  but  the 
limitation  is  convenient  more  than  just.  It  is 
not  possible  to  give  a  verbal  definition  of  the 
difference  between  the  study  of  crystals  de- 
formed or  repairing  after  injury,  and  that  of 
monstrosities  and  the  processes  of  repair  m 
plants  and  animals.  As  physiology  is  not  truly 
limitable  from  chemistry  and  physics,  so  in  patho- 
logy many  processes  are  illustrated  by  things 
abnormal  or  contrary  to  general  rule  in  dead 
matter.  . 

Pathology  finds  in  physiology  its  basis,  the 
varying  standards  of  healthy   structure  and 
function  with  which  its  subject-matters  are  in 
contrast,  and  the  models  and  methods  of  its 
study;  but  its  range  is  wider  than  that  of 
physiology,  inasmuch  as  the  conditions  giving 
rise  to -disease  are  much  more  numerous  and 
more  various  than  those  of  health.  Moreover, 
the  deviations  from  health  may  reach  so  flxr  and 
wide,  that  the  facts  and  general  principles  of 
physiology  can  only  with  extreme  caution  be 
applied  to  them.    For  instance,  the  greater  part 
of  what  may  be  called  personal  characteristics 
in  respect  of  health  can  only  be  observed  in 
phenomena  of  disease.    It  is  from  observation 
of  those  that  our  knowledge  is  derived  of  dia- 
theses or  constitutional  peculiarities,  and  of  con- 
ditions predisposing  to  overt  disease.    Of  them 
and  their  various  minglings  and  alterations  by 
inheritance,  and  by  tendencies  to  reversion  to- 
wards health,  physiology  can  give  no  account ; 
its  suggestions  cannot  be  safely  used  unless 
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■  completely  subject  to  the  test  of  pathological 
inquiry. 

It  seems  certain  that  many  erroneous  and  too 
narrow  systems  of  pathology  have  been  dervied 
from  the  beliefs  of  pathologists  that  they  could 
safely,  from  the  general  truths  of  physiology  or 
even  from  some  section  of  them,  infer  what  must 
be  true  in  respect  of  disease.    Hence,  by  means 
of  inferences  from  the  parts  of  physiology  for 
the  time-being  most  studied,  there  have  arisen 
the  systems  of  vital  and  chemical,  of  humoral 
and  neural,   pathology,  all  containing  many 
truths,  but  none  of  them  able  to  stand  the  test, 
without  which  nothing  in  pathology  should  be 
deemed  true — the  test  of  a  wide  and  direct 
study  of  diseases.    It  would  be  well  if  all  sys- 
tems of  pathology  which  can  be  thus  specially 
aamed  should  be  suspected  of  great  error.  The 
science  of  disease  should  not  be  divided  or 
specialised  on  any  other  groimd  than  physiology 
may  be,  as  by  the  names  oi  general,  comparative, 
animal,  vegetable,  and  the  like.    The  study  of 
any  one  of  these  divisions,  wide  as  it  may  be,  is 
not  safe  unless  with  frequent  reference  to  the 
others  for  their  aid  ;  and  every  study  of  diseases 
of  one  part  or  of  one  kind  is  very  unsafe,  unless 
with  a  constant  consciousness  of  its  narrowness 
and  partiality.    Even  if  - it  could  be  made  sure 
that  many  diseases  begin  m  morbid  states  of  the 
blood  or  nervous  system,  or  any  other  chief  con- 
stituent of  the  body,  it  would  be  nearly  as  sure 
that  within  a  few  hours,  or  even  minutes,  of 
their  beginning  the  other  chief  constituents  would 
be  involved.    For  the  relations  of  the  several 
parts  are  so  intimate  and,  through  the  nervous 
system  and  the  circulating  blood,  their  means  of 
communication  are  so  swift,  that  if  one  be  diseased 
none  can  long  remain  healthy.  There  is  no  truth 
more  necessary  to  be  held  in  pathology,  and  in  its 
practical  applications,  than  that  the  health  of 
each  part  is  a  necessary  condition  of  the  health 
of  all  the  rest.  James  Paget. 

PAI7,  in  western  district  of  South  of 
France.— Cool,  variable,  damp,  calm,  sedative, 
winter  climate.  Mean  temperature,  winter,  42° 
Fahr.  Much  rain  and  many  cloudy  days  in 
winter.  Soil,  gravel.  See  Climate,  Treatment 
of  Disease  by. 

PECTORILOQtnr  {pectore,  from  the  chest, 
and  loquor,  I  speak). — A  physical  sign,  connected 
with  vocal  resonance,  heard  on  auscultation  in 
some  limited  parts  of  the  chest.  The  sounds  of 
the  voice  in  pectoriloquy  are  directly  conducted 
to  the  ear,  so  that  the  words  spoken  by  tlie 
patient  may  be  distinctly  recognised  by  the  ob- 
server, as  if  proceeding  from  within  the  chest. 
See  Physical  Examination. 

PEOTORILOQTJY,  WHISPERmG. 

See  WiirsPKRiNG  Pkctoriloquy  ;  and  Physical 
Examination. 

PEDICUIiUS.— Three  species  of  lice  are 
parasitic  on  man:— (1)  Pediculus  capitis;  (2) 
Pcdiculus  vcstiTncnti  vel  corporis ;  and  (3)  Pcdi- 
cultis  pubis. 

1.  Pediculus  capUis.~Th\u  species  of  pedicu- 
lU9  infests  the  head,  especially  the  occiput,  and 
deposits  Its  eggs  on  the  shaft  of  the  hair,  usually 
Tiot  far  from  the  roct.    The  ovum  is  a  small, 
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oval,  semi-transparent  body,  somewhat  cupped 
at  its  free  extremity,  and  very  firmly  attached 
by  a  short  peduncle  to  the  hair.  The  young 
are  hatched  in  about  five  days.  The  louse  when 
full-grown  is  about  a  line  in  length,  the  female 
being  larger  than  the  male.  The  head,  thorax, 
and  abdomen,  which  is  oval,  are  distinct.  The 
head  is  furnished  with  two  short  anteniise,  and 
large,  black,  prominent  eyes.  Springing  from 
the  thorax  are  six  well-developed  legs,  armed 
with  strong  claws,  with  which  the  animal  grasps 
the  hair.  On  the  back  of  the  male  is  seen  a 
conspicuous,  elongated,  conical  organ,  the  penis. 
The  animal  is  of  a  semi-transparent,  dirty-white 
colour,  and  is  covered  with  short  scattered 
hairs. 

2.  Pediculus  vestimenti. — This  species  closely 
resembles  in  shape  and  general  appearance  the 
pediculus  capitis,  but  is  of  larger  size.  It  in- 
fests the  under-clothing,  with  a  preference  for 
that  of  a  woolly  kind,  and  it  attacks  and  irri- 
tates the  parts  of  the  skin  that  are  covered  by 
clothes.  The  ova  are  deposited,  not  on  the  hair 
of  the  skin,  but  on  the  wool  or  fibre  of  the 
clothing,  and  the  young  are  hatched  in  about 
five  or  six  days. 

3.  Pediculus  pubis. — This  is  much  smaller  and 
relatively  shorter  than  either  of  the  other  species, 
and  the  line  of  separation  between  abdomen  and 
thorax  is  less  marked.  The  abdomen  is  short 
and  rounded,  which  gives  the  animal  a  crab-like 
shape.  Like  the  other  species,  it  has  six  legs, 
armed  with  strong  claws  for  grasping  the  hair. 
This  louse  infests  the  pubic  region,  and  occa- 
sionally the  axilla  and  hairy  parts  of  the  face. 
The  ova  are  found  firmly  attached  to  the  hairs 
near  the  roots. 

The  different  species  of  pediculi  do  not  bite,  as 
they  have  no  jaws ;  but  they  pierce  the  sldn  and 
draw  blood  by  means  of  a  sucking  apparatus  or 
haustellum,  and  in  this  way  they  derive  their 
sustenance  from  the  human  body.  Eegarded  in 
a  pathological  aspect,  the  presence  of  pediculi  is 
described  as  a  disease  under  the  name  of  morbus 
pedicularis,  or  phthiriasis.    See  Phthtriasis. 

Robert  Livbing. 

PELLAGRA  {peUis,  the  skin,  and  &ypa, 
a  seizure).— Stnon.  :  Fr.  Pellagre;  Ger.  Pel- 
lagra. 

Dffinition.— An  erythema  of  the  skin,  Eri/- 
thema  pcllagrosmn.  which  makes  its  appearance 
on  the  parts  of  the  body  most  exposed  to  the  light 
especially  the  back  of  the  hands  and  neck  and 
the  breast. 

Pellagra  has  been  regarded  as  a  local  cmip  de 
solctl,  v,h&n<iB  it  is  likewise  called  vwldcl  sok. 
ihe  disease  being  indigenous  to  hot  countries, 
and  common  among  the  peasants  in  Italy,  Spain, 
and  the  South  of  France,  it  has  there  received  the 
names  of  mal  d^  padrone,  mal  de  miserc,  cattivo 
wa/c  and  .'^corbuto  Alpino.  It  has  also  been  desig- 
nated by  authors  ri^pok  Lombards,  rosa  Asit 
nenj,  lepra  Asturicmis,  elephantiasis  lialica, 
and  elephantmsis  Asturiensis.  These  several  names 
point  to  different  features  of  its  history,  some- 
times alluding  to  Its  appearance  ;  for  example, 
the  red  disease,  Jarosa;  sometimes  to 

the  class  of  people  liable  to  its  attack,  namely, 
agricultural  labourers ;  sometimes  to  its  prt.- 
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Slimed  cause— the  sun,  misery,  and  unwholesome 
maize  (raphania  maisiica);  and  sometimes  to 
theoretical  analogies,  as  in  the  instance  of  scor- 
butus, lepra,  and  elephantiasis. 

^TIOLOGT.— The  local  symptoms  of  pellagra 
prepare  us  for  the  consideration  of  a  neurosis, 
in  which  there  exists  undoubtedly  a  predisposing 
cause,  as  weU  as  an  exciting  cause  and  subse- 
quent constitutional  disorder.  The  predisposing 
Causes  are  heredity,  which  is  unquestionable  ; 
poverty;  insufficient  and  improper  food  and 
clothing;  malaria:  and  especially  unwholesome 
maize,  which  constitutes  the  staple  article  of 
diet  in  some  of  the  countries  wherein  the  disease 
is  endemic.  A  certain  fungus,  sporisoriwm  viay- 
dis,  has  been  accredited  with  being  a  special 
cause  of  the  disease.  The  sun's  rays  are  regarded 
as  the  immediate  exciting  cause,  and  its  power 
is  more  particularly  evinced  in  the  spring  of  the 
year,  and  has  been  expressed  by  the  term  '  ver- 
nal insolation.' 

SYTstPTOMS.— The  local  affection,  to  the  outward 
«ye,  is  at  first  an  ordinary  erythema,  with  a  ten- 
dency to  centrifugal  growth.  In  the  beginning 
it  is  of  a  dark-red  colour,  without  swelling ;  then 
it  becomes  more  or  less  deeply  pigmented  in  the 
centre ;  and  later  on,  the  area  becomes  bleached 
and  atrophic,  while  the  margin  still  remains 
active.  In  its  early  stage  the  congestion  of  the 
skin  is  attended  with  tingling  and  prickling 
pain;  subsequently  it  loses  its  sensibility,  and  is 
more  or  less  completely  benumbed.  At  a  later 
period  of  the  local  disease  there  occur  desqua- 
mation, chapping,  with  exudation  and  incrus- 
tation, and  sometimes  vesicles  and  pustules. 

The  constitutional  symptoms  of  pellagra  are 
such  as  point  to  a  serious  injury  of  the  nervous 
system.   They  are  -.—nausea,  vertigo,  heat  of  epi- 
gastrium, diarrhoea,  lassitude,  disturbed  vision, 
cramp  and  neuralgic  pains;    the  pulse  being 
feeble,  the  tongue  red,  and  the  appetite  vora- 
cious.  These  symptoms  are  attended  with  pros- 
tration of  strength  and  emaciation.    They  con- 
tinue for  a  period  of  three  months,  and  are 
liable  to  be  re-excited  by  every  exposure  to  the 
sun.    The  following  spring  the  symptoms  re- 
turn with  greater  intensity,  affecting  more  and 
more  deeply  the  nervous  system  and  brain ;  and 
finally  the  patient  drifts  into  dementia,  melan- 
cholia, or  mania.    In  the  later  periods  of  the  dis- 
ease the  patient  is  extremely  emaciated  ;  the  skin 
sallow  and  shrunken ;  the  lips  pale ;  the  pulse 
weak,  sixty  to  seventy  in  the  minute ;  and  the 
extremities  cold  and  tremulous.  Serous  effusion 
occurs  in  the  cavities  of  the  body,  cerebro-spinal 
and  visceral ;  and  the  sufferers  die  from  exhaus- 
tion, sometimes  from  softening  of  the  brain  and 
spinal  cord,  sometimes  from  colliquative  diar- 
rhoea, and  sometimes  from  typhoid  fever. 

Pkoonosis. — Pellagra  is  generally  fatal  after 
a  few  years  when  left  to  take  its  course ;  but 
it  may  last  for  a  period  ranging  between  one  and 
sixty  years.  It  is  curable,  when  properly  treated, 
in  the  proportion  of  78  per  cent. 

Treatment. — The  most  successful  treatment 
of  pellagra  is  that  which  may  be  reasonably  de- 
duced from  an  examination  of  the  causes  of  the 
disease,  namely,  improved  hygienic  conditions; 
a  sound  diet  of  mixed  animal  and  vegetable 
food;  beer  or  wine;  and  tonic  medicines,  espe- 
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cially  quinine,  phosphates,  and  chalybeates.  To 
this  general  plan  may  be  added,  a  careful  avoid- 
ance of  exposure  to  the  sun,  and  the  particular 
treatment  needed  for  complications,  for  example 
the  nerve-symptoms  and  diarrhoea.  The  local 
treatment  should  consist  in  the  use  of  soothing 
and  protective  lotions  and  ointments,  such  as 
oxide  of  zinc  and  lime-water,  or  oxide  of  zinc  oint- 
ment; and  pencilling  the  margin,  when  the  disease 
is  obstinate,  with  iodine  liniment.  In  cases  of  the 
disease  of  small  extent,  such  as  are  occasionally 
brought  to  this  country  from  tropical  climates, 
arsenic  likewise  will  be  found  to  be  a  useful 
remedy.  Ekasmtis  Wilson. 

PELODEBA. —  The  name  of  a  genus  of 
'  free  nematoids,'  one  species  of  which  (P.  setigera. 
Bast,),  according  to  the  determination  of  the 
present  wi'iter,  has  been  found  as  a  parasite 
within  the  human  body,  under  the  following 
circumstances  : — In  the  autumn  of  1879  a  febrile 
epidemic  prevailed  amongst  the  boys  on  board 
the  reformatory-school  ship  'Cornwall,'  which 
was  investigated,  and  reported  upon  by  Mr.  W.. 
H.  Power,  for  the  Local  Government  Board.  The 
symptoms  of  the  disease  were  in  several  respects 
related  to  those  of  typhoid  fever  ;  in  others^  to 
those  of  trichiniasis.    Two  months  after  burial, 
the  body  of  the  only  boy  who  had  died  was  ex- 
amined by  Mr.  Power  and  Dr.  Cory.    From  the 
absence  of  all  characteristic  lesions,  they  decided 
that  this  boy  had  certainly  not  died  from  enteric 
fever.    Mr.  Power  adds : — '  This  conclusion  was 
more  than  confirmed  by  the  results  of  micro- 
scopic investigation  conducted  with  reference  to 
trichiniasis.    In  the  very  first  specimen  exa- 
mined— a  few  fibres  from  one  of  the  abdominal 
muscles — ^was  found  a  wandering  and  living  tri- 
china ;  and  further  search  revealed  the  presence 
of  these  parasites  in  most  of  tlie  muscles  ex- 
amined.   Although  tolerably  abundant,  in  none 
of  the  muscles  had  the  parasite  reached  the  stage 
of  encapsulation.' 

Doubts  were  subsequently  expressed  in  some 
quarters,  as  to  whether  the  parasites  were 
trichina ;  and  it  was  suggested  that  they  were 
free  nematoids  belonging  to  the  genus  Rhabditis. 

All  the  existing  microscopical  specimens  were 
therefore  handed  over  to  the  present  writer.  The 
result  went  to  show  that  the  creatures  found 
were  distinctly  different  from  trichinie.  They 
were  in  their  mature  state,  of  about  the  same 
size  as  embryo  or  muscle  tricliiniE,  and,  as  the 
drawings  furnished  by  the  writer  show,  they  ex- 
hibited altogether  different  anatomical  characters 
(see  Ninth  Report  Local  Government  Board,  for 
1879;  Appendix).  He  determined  that  the  organ- 
ism was  a  previously  unknown  species  of  the  gerus 
Pelodera,  to  which  ho  gave  the  name  P.  setigera. 

In  relation  to  the  fact  that  the  members  of 
this  genus  of  free  nematoids  have  hitherto  been 
found  '  in  damp  earth  and  decaying  subst^mces,' 
and  especially  in  fragments  of  muscle  buried 
in  damp  earth,  it  is  of  importance  to  bear  in 
mind  that  those  particular  nematoids  wore  found 
alive  in  a  corpse  which  had  been  buried  for  a 
period  of  two  months.  The  facts  go  no  further 
than  this,  with  the  addition  tliat  the  boy  died 
from  the  effects  of  an  obscure  febrile  disease.  All 
intermediate  links  as  to  source  of  infection,  and  ae 
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to  the  existence  of  the  parasites  in  the  body  dur- 
ing life,  or  even  shortly  after  death,  are  -wanting. 

Should  subsequent  investigation  confirm  the 
vie-w  that  the  '  Cornwall '  epidemic  was  occasioned 
by  the  presence  of  the  nematoids  above  referred 
to,  then  we  should  have  to  admit  the  existence 
of  two  distinct  fleshworm  diseases  in  the  human 
subject,  the  one  caused  by  the  trichina  flesh- 
worm,  and  the  other  by  the  pelodera  flesh-worm. 
And,  just  as  the  one  affection  is  now  commonly 
known  as  '  trichiniasis,'  so  might  the  other  be 
designated  '  peloderiasis  ' 

H.  Chablton  Bastian. 

PELVIC  ABSCESS.  —Definition.  —  An 
abscess  situated  in  the  pelvis,  and  generally  con- 
nected with  some  uterine  affection. 

jEtioloqt. — The  causes  of  pelvic  abscess  are : 
1.  Breaking  down  of  tubercles;  2.  Suppu- 
rative action,  the  result  of  broken-down  haema- 
tocele  or  suppurating  ovarian  cyst;  3.  Inflam- 
mation of  the  pelvic  peritoneum ;  and  4.  Inflam- 
mation of  the  cellular  tissue  in  connection  with 
the  uterine  ovaries,  broad  ligaments,  or  the 
general  cellular  tissue  of  the  pelvis. 

Pelvic  peritonitis  and  cellulitis  being  often 
combined,  pelvic  abscess  may  arise  from  the  joint 
action  of  these  causes ;  and,  indeed,  after  an  ab- 
scess has  arisen,  it  is  very  difficult,  if  not  impos- 
sible, to  differentiate  as  to  its  primary  origin. 

Symptoms. — Pain  of  a  shooting  character,  with 
increased  local  tenderness,  accompanied  by  rigors, 
sweating,  and  pyrexia,  supervening  upon  the 
symptoms  of  pelvic  cellulitis  or  of  pelvic  peri- 
tonitis, wiU  generally  indicate  the  onset  of  the 
affection.  See  Pelvic  Cellulitis;  and  Pelvic 
Peeitonitis. 

An  abscess  having  arisen  in  the  pelvis,  it 
conforms  to  the  same  general  laws  as  abscesses 
in  other  parts,  its  direction  depending  upon 
the  tension  of  the  surrounding  tissues,  an 
abscess  generally  burrowing  in  the  direction  of 
least  resistance.  Thus  pelvic  abscess  may  open 

in  the  following  directions,  singly  or  combined :  

1.  Through  the  abdominal  walls  and  saphenous 
openings.  2.  Into  the  pelvic  viscera,  as  the 
bladder,  rectum,  vagina,  or  urethra.  3.  Through 
the  floor  of  the  pelvis,  near  the  anus.  4.  Through 
the  pelvic  foramina,  either  obturator  or  sacro- 
ischiatic.  5.  Through  the  pelvic  roof  into  the 
peritoneal  cavity.  6.  Into  the  lumbar  region,  in 
the  position  of  the  kidney. 

Such  are  the  many  and  various  courses  which 
an  abscess  originating  in  the  pelvis  may  take. 
Fortunately  some  of  those  enumerated  are  rare, 
such  as  opening  into  the  peritoneum.  No  doubt 
its  starting-point  has  much  to  do  with  its 
subsequent  course,  which  admits  of  explanation 
chiefly  on  anatomical  grounds.  Should  an  abscess 
open  into  the  peritoneum,  then  our  trouble  will 
no  longer  be  with  the  abscess,  but  with  the  peri- 
tonitis that  ensues,  so  that  we  may  lose  sight  of 
the  primary  disease  in  the  gravity  of  the  secon- 
dary. 

Should  the  abscess  open  into  the  rectum,  we 
Bhall  have  a  discharge  of  pus  and  fsecal  matter, 
of  a  most  foetid  character,  by  the  bowel.  On  its 
openmg  into  the  bladder  long-continued  cystitis 
may  supervene.  Should  a  communication  become 
established  between  these  two  organs,  we  shall 


have  the  indication  of  faecal  matter  present  in 
the  urine. 

Treatment. — Pelvic  abscess  must  be  treated 
as  deep-seated  abscesses  in  other  parts  of  the 
body  in  the  early  stages,  namely,  by  inducing 
pointing  by  hot  fomentations  or  poultices ;  but 
when  matter  has  formed  the  treatment  will  vary 
somewhat,  according  to  the  position  the  abscess 
takes: — 1.  When  the  abscess  is  threatening  to 
point  above  Poupart's  ligament,  it  is  generally 
wisest  not  to  use  the  lancet  until  the  skin  is  seen 
to  be  definitely  implicated.  2.  When  the  matter 
is  burrowing  down  the  leg,  or  away  from  the 
pelvis,  beneath  the  fasciae,  it  must  be  treated 
according  to  the  usual  rules  laid  down  in  surgery 
for  deep-seated  abscesses.  3.  Should  the  matter 
be  in  the  floor  of  the  pelvis,  bulging  into  the 
vagina  and  rectum,  and  highly  irritative  symp- 
toms exist,  then  it  will  be  advisable  to  empty  by 
aspiration,  or  if  pus  be  clearly  observed,  to  open 
with  full-sized  trochar  and  cannula.  Vfhen  the 
fluid  is  evacuated,  it  is  well  to  pass  up  a  drainage 
tube,  carefully  withdrawing  the  cannula,  and 
leaving  the  tube  in  position,  through  which  the 
cyst  should  be  washed  out  twice  daily  with  a 
disinfecting  fluid,  such  as  some  preparation  of 
iodine;  the  tube  can  be  removed  when  the 
discharge  ceases  to  flow.  Should  haemorrhage 
have  occurred  in  the  cyst,  the  diflaculty  of  evacua- 
tion of  its  contents  mil  be  great ;  in  this  case  it 
has  been  recommended  to  lay  open  the  cyst  with 
a  bistoury. 

The  posture  the  patient  assumes  is  also  of 
importance,  the  pus  should  gravitate  to  the 
opening;  thus,  supposing  the  opening  in  the 
rectum  or  bladder,  then  the  vertical  posture  will 
expedite  the  cure.  In  the  same  way  any  other 
position  may  be  assumed  which  fulfils  this  end. 

The  general  health  must  always  be  kept  up 
by  the  administration  of  tonics,  good  food,  and 
stimulants,  so  as  to  counteract  the  exhaustion 
due  to  the  prolonged  suppuration. 

J.  Beaxtos  Hicks. 

PELVIC  OELLTTLITIS.— Stnon.  :  Para- 
metritis  (Schroeder,  Virchow,  and  Matthews 
Duncan);  Perimetritis. 

Definition. — An  inflammation  of  the  cellular 
tissue  surrounding  the  pelvic  organs,  both  in  the 
male  and  female,  but  much  more  frequently  in 
the  latter,  and  therefore  more  especially  of  the 
areolar  tissue  in  connection  with  the  uterus  and 
its  appendages.  Various  views  have  been  held 
with  respect  to  the  pathology  of  pelvic  cellulitis, 
each  author  giving  a  name  according  to  his  idea 
of  Its  origin  ;  though,  indeed,  two  distinct  affec- 
tions, pelvic  cellulitis  and  pelvic  peritonitis,  are 
described  under  the  general  name  of  pelvic  cel- 
lulitis. 

vEtiologt.— The  causes  of  pelvic  cellulitis  are 
many  and  various,  but  it  may  be  broadly  stated 
that  It  may  arise  from  any  irritation  to  the 
mucous  membrane,  either  of  the  uterus,  vagina, 
or  rectum,  whether  septic  or  benign.  Of  these 
the  principal  are  traumatic,  and  consequently 
most  cases  are  seen  in  connection  with  the  puer- 
peral state,  and  after  operations  connected  with 
the  female  genital  organs  ;  but  in  some  persons, 
due  no  doubt  to  some  remarkable  idiosyncrasy 
of  the  patient,  the  passage  even  of  a  sound,  or  the 
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retention  of  a  pessary,  slight  cause  as  it  may 
seem,  is  in  itself  sufficient  to  excite  all  the  phe- 
nomena of  pelvic  cellulitis.  Of  the  other  than 
traumatic  causes  may  be  mentioned  dysmenor- 
rhoea,  suppression  of  the  menses,  and  gonorrhoea. 

ANATOincAL  Chabacteks. — It  was  not  until 
Nonat  and  Bernutz  began  to  study  the  subject  of 
pelvic  cellulitis  that  any  progress  can  be  said 
to  have  been  made  in  regard  to  its  pathology. 
Nonat  seems  to  have  considered  that  the  pelvic 
cellular  tissue  was  chiefly  the  seat  of  this  affec- 
tion ;  -whilst  Bernutz,  writing  shortly  after- 
wards, denied  that  the  cellular  tissue  was  in  any 
way  affected,  and  described  it  as  an  affection  of 
the  pelvic  peritoneum  ;  hence  we  have  the  term 
'  peri-uterine  phlegmon '  of  Nonat,  and  '  pelvi- 
peritonitis' of  Bernutz.  Virchow,  and  Matthews 
Duncan,  following  his  suggestion,  have  used  the 
terms  ' para-metritis '  and  "peri -metritis;'  'para- 
signifying  an  inflammation  of  the  cellular  tissue, 
'  peri-'  an  inflammation  of  the  serous  membrane 
surrounding  the  uterus.  Schroeder  uses  the 
term  pelveo-peritonitis  in  much  the  same  way  as 
Bernutz,  and  adopts  the  '  para-metritis  '  of  Vir- 
chow. Cruveilhier,  Champonierre,  and  Tilt  have 
pointed  out  the  share  which  they  believe  the 
lymphatics  play  in  this  disease,  and  to  this  they 
give  the  name  of  lymphangitis.  The  terms  pelvic 
cellulitis  and  pelvic  peritonitis  appear  in  the  no- 
menclature of  the  College  of  Physicians,  and  we 
see  no  good  reason  to  alter  the  names.  Patho- 
logically, no  doubt,  the  distinction  can  be  made 
in  most  cases,  but  clinically  some  difB.culty  arises, 
and  many  and  various  have  been  the  computa- 
tions as  to  their  relative  frequency.  Schroeder 
points  out  that,  even  pathologically,  the  false  cyst 
in  pelvic  peritonitis  may  become  so  thickened  as 
to  resemble  that  of  pelvic  cellulitis,  and  as  the 
majority  of  cases  tend  towards  resolutioH,  and 
as  there  is  a  clinical  difficulty  as  to  diagnosis, 
coupled  with  their  frequent  coexistence,  there 
must  always  be  some  diversity  of  opinion  as  to 
their  relative  frequency. 

Pelvic  cellulitis  being  caused,  as  we  have  said, 
by  some  irritation  of  the  genital  organs,  the 
question  as  to  the  mode  of  its  production,  and 
the  part  which  the  different  tissues  take  in  its 
transmutation,  has  been  frequently  discussed. 
Some,  after  the  suggestion  of  Dance,  supposed 
that  the  venous  system  acted  the  part  of  the 
carrier  in  conveying  the  maieries  Tnorbi.  For  a 
long  time  the  profession  were  content  to  receive 
this  as  an  explanation  of  the  phenomena,  until 
Cruveilhier  and  Champonierre  showed  the  part 
which  the  lymphatics  played  in  this  disease. 
Besides  this,  there  is  reason  to  believe  that,  in 
those  cases  where  tlie  passage  of  a  sound  and 
such-like  simple  irritants  are  the  cause  of  pelvic 
cellulitis,  the  nerves  must  play  an  important 
part,  to  account  for  such  a  rapid  effusion  of  so 
much  plastic  material. 

Pelvic  cellulitis  begins  by  an  exudation  of 
an  albuminous  nature  into  the  cellular  tissue. 
This,  as  in  other  cellular  inflammations,  may 
become  absorbed,  the  fluid  portion  first,  and 
the  more  solid  portion  at  a  later  period  ;  or, 
instead  of  ending  in  resolution,  it  may  take  on  a 
retrograde  metamorphosis,  and  end  in  abscess. 

The  exuded  material  thrown  out  in  pelvic 
cellulitis,  follows  the  same  steps  wherever  it  may 


be  situated  in  the  pelvis,  although  its  name 
and  clinical  symptoms  vary  according  to  its 
topographical  distribution.  13ut  inasmuch  as  the 
effused  material  is  thrown  out  into  the  cellular 
tissue  near  such  a  sensitive  organ  as  the  peri- 
toneum, the  inflammation  is  liable  at  any  time 
to  spread  to  and  involve  this  membrane,  by 
reason  of  its  continuity.  The  peritonitis  may 
either  become  localised,  or  may  spread  and  in- 
volve the  whole  membrane,  giving  rise  to  general 
peritonitis  ;  when  the  latter  result  occurs  it  is 
generally  due  to  a  septic  cause,  frequently  spread- 
ing with  extreme  rapidity.  It  is  highly  probable 
that  lymphangeitis  plays  an  important  part  in 
cases  of  this  kind. 

Symptoms. — A  small  amount  of  pelvic  cellu- 
litis may  in  itself  give  rise  to  very  slight  symp- 
toms, perhaps  merely  a  sense  of  uneasiness  in 
the  lower  poraon  of  the  abdomen.  This  is  often 
the  case  in  slow  recovery  from  the  lying-in  state, 
and  may  be  overlooked,  a  vaginal  examination 
not  being  deemed  necessary,  the  symptoms  vary- 
ing much  according  to  the  rapidity  and  the 
quantity  of  the  exudation.  Should  a  large  quan- 
tity bo  exuded,  the  most  prominent  symptoms  will 
be  more  severe,  namely,  more  or  less  tenderness 
on  deep  pressure,  with  dull  aching  pain  in  the 
pelvis,  languor,  and  pyrexia ;  along  with  these 
there  may  be  obstinate  constipation  and  pain 
in  defsecation.  Dysuria  also  may  be  a  pro- 
minent symptom.  The  presence  of  the  last  two 
symptoms  will  depend  upon  the  situation  of  the 
elfusion,  and  its  pressure  on  the  rectjjn  and 
bladder. 

Physical  signs  "per  vaginam. — In  the  early 
stage,  there  being  only  an  effusion  of  fluid,  its 
detection  will  be  diificult ;  but  as  the  matter 
becomes  more  solid,  we  shall  be  aware  of  a  dense 
mass,  usually  limited  to  one  or  other  side  of  the 
uterus,  but  if  the  amount  be  large,  entirely  sur- 
rounding the  organ.  This  effusion  is  generally 
in  the  layers  of  the  broad  ligaments,  either  at- 
tached to  or  separate  from  the  uterus,  but  usually 
fixed  to  it ;  and  when  the  efinsed  matter  has  had 
time  to  consolidate,  it  is  of  considerable  hard- 
ness, similar  to  that  of  a  uterine  fibroid,  but 
generally  irregular  in  outline,  often  following  the 
form  of  the  roof  of  the  vagina.  A  uterus  fixed 
by  hard,  irregular,  and  immovable  swelling  is 
considered  by  some  as  pathognomonic  of  pelvic 
cellulitis.  Pain  running  down  the  legs,  on  flexion 
and  abduction  of  the  thigh,  owing  to  implication 
of  the  lumbar  nerves,  simulating  hip-joint  disease, 
is  also  a  valuable  diagnostic  sign  in  some  cases. 

At  the  onset  the  temperature  generally  rises 
in  theeveningto  101°  or  102°,  rarely  higher,  and 
is  lower  in  the  morning. 

The  pulse,  according  to  Dr.  Galabin,  is  full  in 
the  benign  cases ;  but  in  the  septic  form  it  is 
dicrotic,  and  towards  the  end  in  fatal  cases  be- 
comes extremely  so.  The  pulse  and  temperature 
form  a  valuable  guide  as  to  the  state  of  the  case. 
Favourable  cases  may  recover  in  a  few  days, 
but  generally  go  on  for  weeks  or  months, 
the  absorption  gradually  taking  place,  its  dura- 
tion depending  much  on  the  general  state  of 
the  patient  and  the  amount  effused.  But  should 
the  case  break  down  and  end  in  abscess,  the  pre- 
sence of  this  will  be  shown  by  increased  pyrexia, 
probably  rigors,  and  localised  pain  of  a  shooting 
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character.  For  the  signs  of  inflammiition  ex- 
tending to  the  peritoneum,  see  Pblvic  Pehi- 

T0NITI8. 

DiAONOSis. — The  diagnosis  of  pelvic  cellulitis 
from  the  diseases  with  which  it  may  be  most 
readily  confounded,  will  be  found  in  the  articles 
on  Pklvic  Hjkmatocble,  and  Pelvic  Peritonitis. 

Treatment. —When  the  pathology  of  pelvic 
cellulitis  is  fully  considered,  it  will  be  seen  that 
the  treatment  must  depend  upon  the  stage  to 
which  it  has  advanced.  In  the  acute  stage  we 
should  limit  ourselves  to  the  administration  of 
salines,  and  of  sedatives  for  the  relief  of  pain, 
opium  being  given  internally  ;  and  locally,  hot 
fomentations  applied  to  the  lower  part  of  the 
abdomen,  and  hot  injections  given  per  vaginam. 
Leeches  are  often  applied  with  much  benefit  to 
the  groin,  perineum,  or,  still  better,  to  the  os 
uteri— three  or  four  at  a  time,  thereby  removing 
any  temporary  congestion  of  those  parts.  The 
bowels  are  better  moved  by  an  enema,  than  by 
purgatives  given  by  the  mouth,  which  if  active 
may  cause  extension  of  the  inflammation  to  the 
peritoneum.  When  the  inflammatory  action 
has  subsided,  the  re-absorption  of  the  plastic 
material  which  has  been  thrown  out  is  assisted 
by  the  administration  of  tonics,  as  iron  and 
quinine.  Iodide  of  potassium  is  much  relied  on 
by  some  practitioners,  and  may  be  given  with 
advantage  combined  with  tonics  ;  but  probably 
the  best  means  of  promoting  absorption  is  by 
restoring  the  general  health  by  every  method 
possible.  The  Americans  and  Germans  recom- 
mend the  vaginal  douche  night  and  morning  for 
about  twenty  minutes  ;  they  believe  that  it  acts 
as  an  absorbent  as  well  as  a  sedative.  In  the 
septic  variety  much  success  has  attended  the 
exhibition  of  large  doses  of  quinine,  five  grains 
every  four  hours  having  been  given  with  advan- 
tage. In  all  cases  rest  is  imperatively  called  for, 
even  after  the  inflammatory  stage  is  past. 

J.  Braxton  Hicks. 

PELVIC  H2BM:AT0CBI.E.— Stnon.: 
Peri-uterine  Hsematooele;  Retro-uterine  Hsema- 
tocele ;  Pelvic  Thrombus. 

Nature. — Nelaton  described  this  affection  as 
a  tense  bloody  tumour  situated  in  Douglas's 
cul-de-sac,  which  pushed  the  uterus  forward 
towards  the  symphysis  pubis.  Afterwards  every 
bloody  tumour  in  connection  with  the  pelvic 
organs  came  to  be  so  described  by  some  authors. 
Thus  Dr.  Barnes  classes  ruptured  uterus  with  an 
effusion  of  blood  into  the  peritoneal  cavity  as  an 
example  of  pelvic  hsematocole. 

Any  effusion  of  blood  which  takes  place  either 
from  ruptured  uterus  or  from  other  organs  is  not 
by  most  authorities  now  considered  as  true  pelvic 
hematocele ;  indeed,  blood  effused  from  the  liver, 
kidney,  or  other  organ  which  has  found  its  way 
into  Douglas's  pouch,  might  thus  be  included 
under  this  name.  Pelvic  hajmatocele  consists 
of  two  varieties,  to  which  the  names  of  retro- 
uterine harmatocele,  or  bettor,  intra-peritonml 
hematocele ;  and  pelvic  thrombm,  have  been  given. 
The  first  of  these  affections  may  be  described 
as  an  effusion  of  blood  into  the  retro-uterine  sac, 
subsequently  shut  off  from  the  rest  of  the  peri- 
toneum by  an  efiFusion  of  plastic  material.  The 
second  variety,  pelvic  thrombus,  is  an  effusion 


of  blood  into  the  cellular  tissue  of  the  pelvic 
organs,  and  more  especially  of  that  in  connection 
with  the  uterus.  Even  with  this  limitation  of 
applications,  the  frequency  of  pelvic  haematocele 
has  been  variously  stated  by  different  authors ; 
thtis  Scanzoni  and  Schroeder  reckon  it  a  rare 
disease,  whilst  Zeyfurt  reckons  it  m  occurring 
in  5  per  cent,  of  all  uterine  cases.  Inasmuch 
as  most  cases  recover,  the  diagnosis  must  depend 
solely  on  a  careful  analysis  of  the  clinical 
history. 

It  is  well,  however,  that  we  should  distinguish 
between  the  two  affections,  and  we  shall  employ  the 
term  thrombus  as  applying  to  an  effiision  of  blood 
into  the  cellular  tissue  around  the  uterus,  and 
the  term  retro-uterine  hematocele  to  blood  which 
has  gravitated  into  the  peritoneal  pouch  between 
the  uterus  and  rectum.  These  distinctions  are 
important,  inasmuch  as  they  can  in  most  cases 
be  discovered  both  clinically  and  pathologi- 
cally. 

A.  Ketro-uterine  Haematocele. — .Etiology. 
—The  causes  of  retro-uterine  haematocele  are  as 
follows : — 1.  rupture  of  the  uterine  wall  from  any 
cause,  including  aneurisms  and  varices ;  2.  rupture 
of  the  Fallopian  tubes  (hsmatometra)  from  extra- 
uterine foetation;  3.  ovulationandovarian  tumour; 
and  4.  rupture  of  other  viscera  in  the  abdominal 
cavity. 

Symptoms. — These  wiU  be  the  same  as  in  the 
rupture  of  any  viscus,  and  the  escape  of  blood 
into  the  peritoneal  cavity.  Thus,  there  will  be 
sudden  onset  of  pain  ;  prostration  and  collapsfl, 
greater  than  can  be  accounted  for  by  the 
anaemia;  often  vomiting,  which  is  at  times  ex- 
cessively severe.  Nothing  can  be  felt  at  first 
on  physical  examination,  owing  to  the  liquid 
state  of  the  blood ;  but  as  the  blood  coagulates, 
hardness  will  supervene,  displacing  the  uterus — 
the  amount  and  direction  of  the  displacement 
depending  on  the  position  which  the  blood  as- 
sumes. This,  as  has  been  pointed  out,  is  gene- 
rally to  be  found  posteriorly,  thus  pushing  the 
uterus  forward  towards  the  pubes.  In  a  short 
time  inflammatory  action  may  be  set  up,  so  as  to 
limit  the  effusion,  and  in  this  case  will  not  be  of 
a  severe  peritonitic  type;  but,  on  the  other 
hand,  general  peritonitis  may  be  established, 
which  generally  ends  fatally  ;  or,  again,  the 
inflammatory  process  having  become  limited 
by  plastic  material,  it  may  follow  the  usual 
course  of  pelvic  abscess. 

B.  Pelvic  Thrombus.  —  Etiology.  —  The 
chief  causes  of  pelvic  thrombus  are  haemor- 
rhage arising  from  interruption  or  suppression 
of  the  menses,  or  from  sexual  excitement ;  and 
haemorrhage  from  diminished  resisting  power  of 
the  vessels,  in  the  haemorrhagic  diathesis,  scor- 
butus, or  purpura. 

Haemorrhage  wliich  has  thus  arisen  may  follow 
the  usual  course  of  extravasated  blood,  namely, 
coagulation  and  absorption,  or  proceed  to  the 
formation  of  an  abscess. 

Symptoms.- These  will  depend  on  the  amount 
of  the  effusion  and  its  position.  In  general  the 
quantity  will  bo  less  than  in  retro-uterine  haama- 
tocele.  It  is  generally  greater  when  it  occurs 
in  the  layers  of  the  broad  ligament,  which  it  may 
separate  to  a  very  considerable  extent,  reaching 
sometimes  to  the  level  of  the  umbilicus.  How- 
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e-rer,  bljod  effused  into  the  cellular  tissue  is 
necessarily  under  restraint,  though  the  pain  would 
be  thereby  increased. 

In  this,  as  in  the  affection  just  described,  we 
have  a  sudden  onset  of  symptoms,  but  we  do  not 
have  such  marked  ansemia,  for  the  amount  of 
the  effusion  is  hardly  so  large.  And  we  miss 
those  symptoms  of  severe  collapse  which  depend 
upon  an  effusion  of  blood  into  the  peritoneal 
cavity.  In  fact,  here  we  have  more  the  symptoms 
of  hsemorrhage  'per  se,  as  in  any  other  case  of 
haemorrhage,  the  effusion  being  situated  outside 
the  peritoneum.  "We  seldom  have  symptoms  of 
peritonitis  supervening,  but  rather  those  due  to 
the  displacement  which  the  mass  occasions.  The 
iffusion  may  either  be  absorbed,  or  it  may  end 
in  abscess,  which  pursues  the  usual  course  of 
pelvic  abscess.    See  Pelvic  Abscess. 

Diagnosis.— These  swellings,producedby  blood 
effusion,  are  liable  to  be  confounded  with  many 
other  troubles  about  the  uterus.  The  most  fre- 
quent position  is  in  either  broad  ligament,  where 
they  may  simulate  fibroma,  ovarian  tumour,  and 
especially  cellulitis  of  the  same  part.  The  next 
position  in  frequency  is  behind,  in  the  cellular 
tissue  between  the  uterus  and  rectum,  where  the 
haematocele  may  imitate  retroflected  uterus  or 
tumour  in  Douglas's  pouch.  When  the  haemor- 
rhage is  found  at  the  roof  of  the  vagina,  or 
between  the  bladder  and  uterus,  it  gives  t;he 
physical  characters  of  a  fibroma  in  the  anterior 
wall,  of  pregnancy,  or  of  cellulitis.  It  will  thus 
be  seen  that  the"  diagnosis  depends  much  on  a 
clear  clinical  history,  either  from  the  patient  or 
her  friends,  which  in  some  cases  is  diflicult  to 
obtain. 

Teeatieent.  —  This  divides  itseK  into  two 
parts,  the  first  of  which  will  be  the  arrest  of  the 
haemorrhage  (should  it  still  be  going  on)  ;  and 
the  second,  the  application  of  such  means  as  tend 
to  resolution  and  absorption  of  the  coagulum. 
The  first  indication  will  be  fulfilled  by  absolute 
rest,  and  the  administration  of  haemostatics,  such 
AS  gallic  acid,  lead,  turpentine,  and  other^  like 
remedies  on  which  we  are  wont  to  place  reliance 
for  internal  haemorrhage,  combined  with  opiates. 
But  inasmuch  as  vomiting  is  often  a  severe  and 
prominent  symptom,  and  medicines  are  with 
difficulty  kept  down  a  sufficient  tinie  to  be  of 
service,  the  opiates  may  have  to  be  given  by  the 
rectum  or  hypodermically.  Ice-bags  or,  if  these 
are  not  at  hand,  cold  lotions,  should  also  be  ap- 
plied to  the  lower  part  of  the  abdomen,  or  even 
introduced  per  vnginam.  At  the  same  time  a 
little  ice  may  be  given  to  suck.  Small  doses 
of  opium,  or  any  of  its  preparations,  repeated 
at  intervals  if  they  can  be  retained,  tend  both 
to  quiet  the  circulation  and  support  the  system 
against  loss.  Stimulants,  however,  and  hot 
drinks  must  be  avoided.  If  rupture  of  an  extra- 
uterine cyst  be  supposed  the  cause,  or  rupture 
of  an  ovarian  varix,  it  may  be  advisable  to  per- 
form abdominal  section. 

The  haemorrhage  having  ceased,  we  must  still 
enjoin  rest  for  some  time,  to  prevent  its  recurrence, 
and  to  admit  of  the  blood  being  absorbed. 

In  fulfilling  the  second  indication,  namely, 
the  resolution  of  the  extravasation,  little  will  be 
required  beyond  keeping  the  system  in  good 
general  health  by  the  administration  of  tonics. 
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Iron  and  quinine  are  of  much  service.  Some 
practitioners  rely  on  iodide  of  potassium  as  an 
absorbent ;  it  may  be  given  combined  with 
quinine.  Should  a  recurrence  of  the  haemorrhage 
take  place  at  different  periods,  the  bromides  and 
iodides  have  been  considered  of  some  value  in 
quieting  the  action  of  the  ovaides. 

If  the  case  unfortunately  end  in  abscess,  the 
proper  treatment  will  be  that  of  pelvic  abscess. 
See  Pelvic  Abscess.         J.  Braxton  Hicks, 


PELVIC  PEBITONITIS.— Synon.  :  Peri- 
metritis (Bernutz,  Virchow,  and  Matthews 
Duncan). 

Definition. — A  local  inflammation  of  that 
portion  of  the  peritoneum  surrounding  the  pelvic 
organs,  and  especially  the  uterus  and  broad  liga- 
ments.   See  Pelvic  Cellulitis. 

jExiOLOSY. — Pelvic  peritonitis  is  often  found 
as  an  extension  from  pelvic  cellulitis,  both  in 
the  puerperal  and  non-puerperal  state.  In  the 
non-puerperal  state  it  is  associated  with  uterine 
flexions  and  versions;  various  operations  on  the 
genital  organs  ;  rupture  of  ovarian  cysts  ;  abscess 
of  the  ovary  ;  escape  of  blood  from  the  Fallopian 
tube;  gonorrhoea;  malignant  disease.;  carcinoma; 
and  tubercle. 

Anatomical  Characters. — Here,  as  in  cellu- 
litis, the  part  which  the  veins,  lymphatics,  and 
nerves  take  is  still  open  to  controversy;  but  the 
lymphatics,  no  doubt,  take  the  most  important 
part. 

Whatever  the  origin  of  the  peritonitis  we 
have,  in  the  first  place,  an  effusion  varying  in 
character — either  serous,  plastic,  or  purulent. 
The  serum  may  either  be  absorbed,  or  become 
encysted  by  plastic  material,  and  form  a  false 
cyst,  which,  in  an  unhealthy  condition,  may  be 
of  a  pyoid  nature,  forming  an  abscess  having 
the  usual  characters  of  pelvic  abscess. 

But  there  is  this  difference  from  the  exudation 
of  pelvic  cellulitis  and  that  of  pelvic  peritonitis, 
namely,  that  in  cellulitis  the  exuded  material  may 
be  absorbed,  leaving  but  few,  if  any,  relics  of  the 
bygone  inflammation,  whilst  in  peritonitis  the 
fluid  portion  is  chiefly  absorbed,  leaving  very 
often  strings  or  bands  of  adhesions  matting 
together  the  various  organs.  A  not  uncommon 
occurrence  is  for  the  uterus,  if  previously  retro- 
flected, to  be  bound  down  posteriorly  to  the 
sacrum,  but  it  may  be  equally  fixed  in  any  other 
direction  in  which  efiusion  has  been  poured  out 
The  effect  of  these  adhesions  is  curious,  for  the 
ovary  has  been  rent  from  its  attachment,  and 
fixed  to  the  pelvic  brim  posteriorly.  These  adhe- 
sions may  stretch  and  give  rise  to  no  permanent 
displacements,  but  at  other  times  they  are_ irre- 
mediable. Pregnancy  seems  to  hai^e  most  influ- 
ence in  their  removal;  and,  indeed,  this  has 
been  suggested  as  a  method  of  cure.  In  the  same 
way  they  may  hinder  the  action  of  the  uterus  in 
labour,  and  cause  pain  by  their  rigidity,  though 
they  often  hinder  conception  or  give  rise  to  abor- 
tion, and  sometimes  to  severe  and  even  fatal 
obstruction  of  the  bowels.  The  influence  of 
adhesions  should  always  be  borne  in  mind  after 
any  case  of  pelvic  peritonitis. 

Should  the  case  end  in  abscess  it  may  open 
in  any  of  the  ways  given  under  the  head  of 
Pelvic  Abscess. 

4  B  2 
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Symptoms. — In  chronic  and  subacute  cases  of 
pelvic  peritonitis,  the  symptoms  are  usually  ob- 
scure, the  patient  (often  after  childbirth)  com- 
plaining only  of  a  dragging  sensation  at  the 
lower  portion  of  the  abdomen.  These  cases  fre- 
quently pass  unnoticed,  rest  in  bed  and  other 
remedies  suificing  to  effect  a  cure. 

In  acute  cases,  the  symptoms  begin  with  com- 
plaint of  a  severe  pain,  increased  by  pressure, 
with  fixedness  of  the  abdominal  muscles  in  the 
lower  portion  of  the  abdomen,  or  the  coils  of  the 
intestine  may  be  seen  mapped  out.  Along  with 
this  there  is  usually  a  wiry  pulse ;  but  if  the 
disease  be  of  septic  origin,  it  may  be  dicrotic. 
The  temperature  is  usually  above  102°,  but 
varying  night  and  morning.  We  may  also  notice 
a  Hippocratic  expression  of  the  countenance. 
Should  this  become  marked  we  should  have 
reason  to  fear  an  extension  to  the  general  peri- 
toneum. At  the  same  time  we  may  have  consti- 
pation, and  generally  severe  vomiting ;  and  by 
pressure  of  effused  material  on  the  bladder  and 
rectum,  there  may  also  arise  constipation  and 
dysuria.  Per  vaginam,  we  may  discover  a  tumour 
laterally  high  up  in  the  pelvis,  and  not  easily  felt, 
both  on  account  of  the  distance  from  the  examin- 
ing hand,  and  from  the  severe  pain  to  which 
examination  gives  rise. 

But  again,  it  must  be  pointed  out  that  cases 
do  occur  in  which  nearly  aU  the  symptoms  are 
wanting,  although  the  attack  may  be  of  a  most 
malignant  type,  the  rapid  pulse  and  pyrexia, 
coupled  with  a  peculiar  expression  of  the  coun- 
tenance, being  almost  our  only  guide.  A  vaginal 
examination  fails  to  give  us  any  indication  as  to 
its  nature,  owing  to  the  matter  being  purulent 
and  fluid.  These  cases  are  almost  always  of  septic 
origin. 

Diagnosis. — Pelvic  peritonitis  may  be  dia^ 
gnosed  from  pelvic  cellulitis  by  the  following 
considerations : — 

Pelvic  Cellulitis. 

1.  Tumour  easily  reached;  generally  easily 
and  early  felt  in  neighbourhood  of  broad  liga- 
ment, and  above  pelvic  brim. 

2.  Abdominal  pain,  increased  by  deep  pres- 
sure. 

3.  Temperature  usually  not  above  102°;  pulse 
full,  soft,  dicrotic  in  septic  form. 

4.  Retraction  of  thigh  with  abduction.  Pain 
down  leg. 

6.  Nausea;  vomiting,  not  excessive. 

6.  Not  accompanied  by  tympanites. 

7.  Marked  tendency  to  suppuration. 

Pelvic  Peritonitis. 

1.  Tumour  not  noticeable  for  some  days. 

2.  Abdominal  tenderness  of  an  acute  kind, 
quickly  increased  on  pressure.  Form  of  coils  of 
intestines  mapped  out  on  abdomen.  Fixation  of 
abdominal  muscles. 

3.  Temperature  above  102°  usually;  pulse 
wiry  in  benign,  dicrotic  in  septic  form. 

4.  Pain  down  leg  and  retraction  of  thigh  never 
present. 

5.  Nausea;  vomiting  excessive. 

6.  Tympanites  present  in  severe  cases. 

7.  Constipation,  often  marked. 

8.  Suppuration  not  often  present. 


TuuATMENT. — lu  all  cases  of  pelvic  peritonitis, 
whether  acute  or  chronic,  our  chief  point  is  rest, 
and  this  cannot  be  too  rigidly  insisted  upon.  The 
stage  of  the  disease,  whether  chronic  or  acute, 
will  indicate  the  amount.  Should  the  case  be  of 
a  subacute  nature,  then  reclining  on  a  couch  will 
be  all  that  is  necessary;  but  should,  on  the  other 
hand,  the  case  be  acute,  however  limited  in  area, 
then  it  is  essential  that  we  should  order  absolute 
rest  in  bed,  as  little  movement  as  possible  being- 
allowed.  In  chronic  cases  this  point  must  be 
left  to  the  discretion  of  the  physician;  it  will  be 
for  his  consideration  what  part  the  local  con- 
dition bears  in  relation  to  the  general  health, 
and  whether  continuance  of  the  local  trouble 
will  not  cease  on  restoration  of  the  general 
health. 

The  next  point  to  be  considered — and  we  know 
of  none  in  which  so  much  mischief  is  done  by 
want  of  appreciation  of  the  true  condition — is 
the  administration  of  purgatives  in  the  acute 
forma.  The  same  rule  holds  good  here  as  in  the 
treatment  after  an  operation  for  hernia,  namely, 
that  any  increased  peristaltic  movement  of  the 
intestines  is  liable  to  cause  an  extension  of  the 
peritoneal  complication.  We  must  bear  in  mind 
that  what  the  inflamed  peritoneum  wants  is  rest, 
to  lessen  the  friction  of  the  surfaces;  and  should 
any  unhealthy  matter  be  present,  time  is  ur- 
gently required  for  the  effiision  of  a  limiting 
plastic  material,  to  shut  it  off  from  the  rest  of 
the  abdominal  cavity ;  and  after  its  formation, 
still  further  repose  is  necessary  to  prevent  its 
being  broken  down.  Thus  it  is  that  we  flnd  our 
sheet-anchor  lies  in  the  administration  of  full 
doses  of  opium,  which  not  only  allays  the  sensi- 
tiveness of  the  peritoneum,  but  limits  the  peri- 
staltic movement  of  the  intestines.  If  the  bowels 
are  unrelieved  for  fourteen  to  eighteen  days,  no 
harm  will  accrue.  A  mild  enema  of  olive-oil  and 
gruel  will  be  the  best  measure  to  adopt  where 
necessity  requires  relief. 

In  the  more  chronic  cases,  for  the  same  reason, 
we  should  never  purge  our  patient,  for  there  is 
always  a  risk  of  extending  the  inflammatory  ac- 
tion to  the  general  peritoneum  ;  a  mild  laxative 
daily,  or,  better,  an  enema,  will  answer  every 
purpose. 

If,  from  the  severity  of  the  constitutional 
symptoms  and  the  absence  of  the  local,  we  have 
reason  to  believe  that  we  have  a  case  of  septic 
origin  to  deal  with,  quinine  must  be  given  in 
large  doses,  say  five  grains  every  four  hours,  by 
mouth,  by  the  bowel,  or  hypodermically.  Very 
marked  results  have  attended  the  exhibition  of 
this  drug  in  cases  otherwise  almost  hopeless. 
Sixty  grains  a  day  have  been  given  without  ill 
result  — indeed  with  the  cure  of  the  patient 
Should  the  peritonitis  appear  to  be  of  a  purely 
sthenic  form,  the  employment  of  the  old  remedy, 
mercury,  will  generally  be  found  to  be  a  valu- 
able addition  to  that  of  the  opiates,  at  any  rate 
for  a  short  time  ;  but  in  any  case  great  caution  is 
reqmred  lest  diarrhoea  be  induced.    In  this  form 
tlie  emplojTnent  of  leeches  to  the  abdomen  will 
also  assist  in  the  reduction  of  the  inflammation. 
Care,  however,  must  be  observed  not  to  debiUtJite 
the  patient.    Hot  opiated  fomentations  to  the 
lower  part  of  the  abdomen  in  all  cases  afl'ord 
great  relief.  Should  the  ease  lapse  into  a  chronic 
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:Btate,  iodide  of  potassium  may  be  of  some  service 
in  aiding  the  absorption  of  the  inflammatory  pro- 
ducts. The  bromide  has  also  been  given  with 
the  idea  of  lessening  congestion  and  quieting  the 
action  of  the  ovaries. 

At  a  later  date  much  good  wiU  result  from  the 
administration  of  tonics,  and  from  change  of  air, 
the  local  trouble  being  often  kept  up  by  the 
general  condition. 

Such  are  the  chief  indications  of  treatment. 
Vomiting,  dysuria,  and  other  complications  must 
be  treated  on  general  principles. 

J.  Bbaxton  Hicks. 

PEMPHIO-trS  (ir6>(|)i|,  a  bladder). — Sykon.  : 
Pompholyx;  'Si. Pemphigus;  Ger.  Blasenhrank- 
heit. 

Defikition. — A  somewhat  rare  skin-disease, 
■of  indefinite  duration  ;  in  which  blebs  or  bullse, 
containing  serous  or  sero-purulent  fluid,  form  in 
greater  or  less  numbers  on  various  parts  of  the 
body  and  limbs;  burst;  dry  up,  and  produce 
crusts ;  and  finally  disappear,  leaving  temporary 
stains,  but  no  permanent  scars. 

^TiOLOGT. — At  Vienna  Hebra  found  one  case 
of  chronic  pemphigus  in  10,000  adult  persons. 
In  29,535  patients  with  sMn-diseases  of  all  kinds, 
excluding  the  acute  exanthemata,  there  were  in 
thirteen  years  66  cases— 46  in  men,  and  20  in 
women.  At  Prague,  in  five  years,  out  of  38,546 
sick  children,  54  had  pemphigus,  24  being  boys 
and  30  girls.  Pemphigus  is  much  more  frequent 
in  children  than  in  adults,  and  most  frequent  in 
the  first  eighteen  months  of  life.  At  Prague 
23  of  54  cases  were  under  one  month  old.  In 
■adults  all  ages  are  nearly  equally  disposed  to  it. 

In   childhood  females  seem   slightly  more 
disposed  than  males ;  in  adult  life  pemphigus 
vulgaris  attacks  three  times  as  many  men  as 
women.    Pemphigus  foliaceus  is  more  frequent 
in  women.    Neither  geographical  distribution, 
season  of  the  year,  nor  any  special  diet  or  habits 
of  life  seem  to  affect  the  development  of  the 
disease.    It  occurs  in  persons  of  all  tempera- 
ments, and  in  the  healthy  as  well  as  in  the  deli- 
cate. No  definite  relation  can  be  traced  between 
derangements  of  the  kidneys  and  pemphigus,  or 
between  the  latter  and  the  gouty  or  rheumatic 
diatheses.    In  a  few  instances  there  has  been 
a  distinct  relation  between  pregnancy  and  the 
outbreak  ■  of  bullae.     Pemphigus  is  never  en- 
demic.   Various  epidemics,  chiefly  among  chil- 
dren, have  beendescribed  by  trustworthy  writers, 
of  which  the  latest  occurred  in  1869  at  Halle, 
and  in  1874  in  Paris,  both  in  new-born  infants, 
but  it  seems  doubtful  whether  these  were  cases 
of  true  pemphigus,  and  not  rather  allied  to 
varicella.    Outbreaks  of  pemphigus  have  ap- 
peared in  more  than  one  case  to  be  determined 
by  a  local  injury,  such  as  a  puncture  of  the  fin- 
.ger.    There  are  one  or  two  instances  known  in 
which  the  disease  has  been  transmitted  heredi- 
tarily. 

A  few  cases  of  localised  outbreak  of  bullae — 
for  example,  on  one  hand  and  arm — have  been 
reported  in  connection  with  injuries  of  peri- 
pheral spinal  nerves,  and  chronic  meningitis  and 
myelitis  of  the  spinal  cord. 

Pemphigus  is  a  non-contagious  disease,  and 
all  attempts  to  transfer  it  from  one  person  to 


another,  by  inoculating  the  contents  of  the 
bullae,  have  failed. 

Anatomical  Chaeactehs. — In  pemphigus  the 
capillaries  of  a  circumscribed  portion  of  skin  are 
dilated  with  blood,  and  this  hyperaemia  is  fol- 
lowed by  exudation  from  them  of  serous  fluid, 
which  infiltrates  the  papillae  and  the  cells  of  the 
rete  mucosum,  and  finally  makes  its  way  beneath 
the  epidermis,  so  as  to  raise  and  separate  its 
uppermost  layers  from  the  parts  below,  thus 
forming  a  bulla  or  bleb.  The  parts  of  the  epi- 
dermis which  are  connected  with  the  hair-folli- 
cles resist  the  pressure  longest,  but  at  length 
give  way,  and  their  remains  then  hang  from  the 
under  surface  of  the  covering  of  the  bullae  as 
small  threads  or  processes. 

The  contents  of  the  bullae  consist  at  first  of 
nearly  pure  serum,  which  gives  on  heating  a 
fiocculent  deposit  of  albumen  ;  later  on  the  fluid 
contains  numerous  pus-cells,  probably  due  partly 
to  migration  of  white  blood-corpuscles,  and 
partly  to  proliferation  of  the  rete  cells.  Occa- 
sionally it  contains  smaU  quantities  of  blood 
exuded  from  the  surface  of  the  cutis.  Bacteria 
were  found  in  one  case  during  life  (Sangster). 
The  reaction  is  at  first  neutral,  but  is  faintly 
alkaline  in  the  older  bullae.  Soda  salts  predo- 
minate over  potash  salts.  In  two  cases  Jarisoh 
has  detected  urea.  No  light  has  been  thrown  on 
the  nature  of  the  disease  by  a  chemical  exami- 
nation of  the  m-ine,  or  of  the  blood,  although 
Bamberger  believes  that  there  is  an  excess  of 
ammonia  in  the  latter. 

No  post-mortem  examination  has  as  yet  re- 
vealed any  constant  alteration  in  the  organs  or 
tissues  which  would  account  for  pemphigus. 
General  anaemia,  and  wasting  of  the  muscles  and 
other  parts,  have  been  found  in  uncomplicated 
cases,  while  some  patients  have  died  of  intercur- 
rent pneumonia  and  of  phthisis.  In  more  than 
one  instance  amyloid  degeneration  of  the  liver 
and  spleen  has  been  found,  just  as  in  other 
chronic  wasting  diseases. 

Description. — Pemphigus  may  occur  with- 
out apparent  assignable  cause  in  a  previously 
healthy  child  or  adult.  The  bullae  may  form  on 
a  perfectly  normal  skin,  or  else  a  circumscribed 
portion  of  skin  becomes  hyperaemic,  and  the 
epidermis  over  it  is  raised  by  a  rapid  effusion  of 
serum  into  a  bulla,  which  enlarges  quickly,  so 
as  to  outstrip  and  cover  its  base.  The  bullae 
are  mostly  hemispherical  in  shape,  and  may 
reach  the  size  of  an  orange,  or  larger ;  but,  as  a 
rule,  they  vary  from  that  of  a  pea  to  that  of  a 
hazel-nut  or  walnut.  Their  contents  are  at  first 
clear  and  transparent,  but  in  a  day  or  two  they 
become  milky  and  opaque,  and  finally  purulent. 
The  coverings,  previously  tensely  filled,  burst ; 
and  the  discharge  dries  into  flat  yellow-brown 
or  blackish  crusts.  The  bullae  tend  to  a  sym- 
metrical distribution  on  the  two  sides  of  the 
body,  and  also  in  some  cases  to  an  arrangement 
in  circles  or  semicircles.  They  may  also  spread 
peripherically,  fresh  bullae  forming  at  the  edge 
of  the  crusts,  or  stains  of  old  ones.  There  is 
no  areola  or  swelling  aroimd  the  bidlae,  but  red 
linos  are  sometimes  noticed  running  outwards 
from  them,  probably  due  to  inflamed  lymphatic 
vessels.  At  the  same  time  as  the  skin  is 
affected,  small  bullae  generally  form  on  tb« 
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mucous  membrane  of  the  mouth,  nose,  and  pha 
rynx  ;  and  they  have  been  seen  with  the  laryngo- 
Bcopo  on  the  posterior  surface  of  the  epiglottis. 
They  have  also  been  found  post  viortem  on  the 
mucoiis  membrane  of  the  bronchi  and  of  the 
intestines,  and  are  probably  the  cause  of  the 
diarrhoea  and  bronchitis  from  which  pemphigus 
patients  sometimes  suflfer.  Pemphigus  has  a 
marked  tendency  to  recur  at  longer  or  shorter 
intervals,  each  outbreak  being  made  up  of  a  num- 
ber of  successive  crops  of  bullae.  A  few  bullae  may 
in  no  way  affect  the  general  health,  but  if  they 
are  numerous  they  may  be  preceded  by  rigors 
and  fever— 1 02°  to  1 03°  Fahr.— and  even  by  deli- 
rium and  other  cerebral  symptoms  in  children. 
The  disease  may  terminate  after  one  or  two 
attacks,  or  may  recur  at  intervals  and  with  in- 
creasing severity  for  years,  until  the  patient  is 
reduced  in  health  and  strength,  and  finally  dies 
in  a  marasmic  state,  or  of  some  intercurrent 
disorder. 

Classification. — We  may  divide  pemphigus 
into  tliree  main  varieties: — 1.  P.  acutus;  2.  P. 
chronicus  ;  smd  S.  P.foliaceus.  Other  varieties, 
such  as  P.  soUtarius,  when  only  one  bulla  exists 
at  once  ;  P.  gangrenosus,  where  ulcers  succeed 
the  bullae  ;  and  P.  pruriginosus,  -where  itching 
is  a  conspicuous  symptom,  have  been  described, 
but  they  scarcely  merit  detailed  notice. 

1 .  Pemphigus  acutus. — By  this  we  understand 
a  bullous  eruption  which  occui-s  only  once  in 
the  Siime  individual,  has  a  short  duration  of 
from  three  to  six  weeks,  and  generally  terminates 
in  complete  recovery.  The  existence  of  such 
cases,  which  was  at  one  time  doubted,  is  now 
certain.  In  its  general  symptoms  P.  acutus 
resembles  the  acute  specific  diseases.  There  is  a 
prodromal  stage,  a  rigor,  great  prostration,  and 
albumin  may  appear  in  the  urine  (Senftleben). 
Fatal  cases  have  occurred. 

2.  Pemphigus  chronicus  sen  vulgaris. — This, 
the  P.  diutinus  of  Willan.is  the  most  usual  form', 
and  the  one  to  which  the  above  description  cor- 
responds. This  form  may  assume  a  malignant 
character  by  the  number  of  bullse  present  at  one 
time,  and  by  their  prolonged  dm-ation  and  rapid 
recurrence,  so  that  the  patient's  health  is  under- 
mined. 

3.  P.foliaceus  (Cazenave). — Under  this  name 
has  been  described  a  form  of  pemphigus  of  a 
peculiarly  malignant  character.  The  bullae  are 
few  and  small  at  first,  and  they  are  never 
tensely  filled  with  fluid.  Other  buUse  form 
round  each  central  bulla,  or  else  the  latter 
spreads  peripherically  per  continuum,  until  at 
last  nearly  the  whole  surface  of  the  body  is 
involved.  At  the  same  time  the  skin  does  not 
heal  over  the  situation  of  the  older  buUje,  but 
remains  moist  and  raw,  and  covered  either  with 
crusts  like  those  of  impetigo,  or  else  with  the 
loosened  coverings  of  the  bullae,  which  form 
large  lamellae  or  scales,  from  which  the  disease 
derives  its  name.  The  scales  have  been  likened 
to  flaky  pastry.  Tiiis  form  is  happily  ex- 
tremely rare,  for  it  is  always  fatal. 

Complications.  — Pemphigus  has  been  seen 
Mcumng  simultaneously  with  small-pox,  and 
rfi.PyP'^-  S^^eral  cases  have  been  reported 
\  pemphigus  occurred  in  the 

early  weeks  of  pregnancy,  and  continued  until 
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delivery.  In  one  case  the  disease  recurred 
during  several  succe.ssive  pregnancies.  Pem- 
phigus pruriginosus  is  a  name  which  haa  been 
given  in  cases  where  tiie  disease  has  been  accom- 
panied by  severe  pruritas. 

Diagnosis.— The  fully-developed  eruption  of 
pemphigus  is  too  characteristic  for  it  to  be  mis- 
taken for  any  other  disease.    The  diagnosis  may 
be  difficult  at  the  onset,  when  only  a  few  builae 
have  appeared,  or  else  towards  the  terminatiun 
of  an  attack,  when  only  fccabs  or  stains  are  left ; 
in  the  first  case  the  absence  of  cunieuli  will  dis- 
tinguish it  from  some  rare  cases  of  scabies  of  a 
purely  bullous  form.    At  the  outset  it  may  be 
also  necessary  to  distinguish  it«  bullae  from 
those  occurring  in  erysipelas;  from  the  use  of 
artificial  vesicants ;  from  burns  ;  and  from  the 
friction  of  shoes,  clothes,  or  cx)ntiguous  portions 
of  skin.    The  bullae  of  herpes  iris  invariably 
commence  on  the  backs  of  the  hands  and  feet ; 
run  a  rapid  course;  and  assume  a  concentric 
circular  character.    The  bullae  which  not  unfre- 
quently  occur  in  anaesthetic  leprosy  can  scarcely 
give  rise  to  diflBculty,  when  taken  in  connection 
with  the  maculae  and  other  phenomena  attending 
it.    In  long-standing  cases  of  pemphigus,  por- 
tions of  skin  which  are  extensively  denuded  of 
their  epidermis,  may  take  on  a  considerable  re- 
semblance to  eczema  rubrum  ;  but  the  history, 
the  emaciation  and  weakness  of  the  patient,  the 
dark  staining  of  the  skin,  with  absolute  absence 
of  infiltration  and  only  slight  irritation,  will 
render  it  easy  to  form  a  decided  opinion.  Syphi- 
litic pemphigus  is  distinguished  from  true  pem- 
phigus by  occurring  only  in  new-born  children  ; 
by  involving  principally,  though  not  exclusively,' 
the  palms  and  soles;  by  leaving  the  mucous, 
membranes  unaffected ;  and  lastly,  by  forming 
thick  crusts  when  the  bullae  burst,  under  which 
deep  ulcers  form. 

Prognosis.— This  is  favourable  in  the  early 
attacks,  but  doubtful  as  to  the  ultimate  result, 
since  it  is  impossible  to  say  whether  the  disease 
may  end  with  a  single  attack,  or  go  on  to 
gradual  exhaustion  of  the  patient's  strength  in 
the  later  ones. 

Theatment.— No  sisecific  remedy  for  pemphi- 
gus has  as  yet  been  discovered ;  the  nearest 
approach  to  one  is  arsenic,  which  in  some  cases 
of  relapsing  pciupliigus,  especially  in  early  life, 
exerts  a  marvellous  action  on  the  disease,  not 
only  removing  all  traces  of  it  for  the  time,  but  re- 
straining its  further  invasion  during  longperiods 
(Hutchinson).     In  other  cases  all  drugs  are 
equally  powerless.    The  treatment  wliich  finds 
most  general  approval  consists  in  tlie  iidminis- 
tration  of  tonics,  especially  quinine  or  bark  and 
iron,  and  in  supporting  the  strength  of  the 
patient  by  nourishing  food  and  wine.  External 
treatment  consists  in  puncturing  the  fully-formed 
bullae,  and  then  in  coating  the  parts  With  zinc, 
lead  or  boracic  acid  ointment,  or  else  in  dust- 
ing tliem  with  starch  or  oxide  of  zinc.    In  the 
priiTigmous  form,  preparations  of  tar  and  warm 
baths  may  be  tried.    In  some  cases  bran  baths, 
and  in  others  alkaline  baths,  have  been  found 
beneficial,  but  it  is  impossible  to  lay  down  any 
line  of  treatment  suitable  to  all  cases. 

Edward  I.  Spabks.' 
'  Revised  \^  Dr.  Alfred  Sangster. 


PENIS,  DISEASES  OK 


un 


PENIS,  Diseases  of. — Sy.non.  :  Fr.  Maladies 
de  la  Verge;  Rrankheiten  der  Eitihe.— Taken  in 
their  widest  sense,  the  diseases  of  the  penis  in- 
clude a  number  of  conditions  which  are  separ- 
ately described  in  this  work,  such  as  diseases  of 
the  urethra,  gonorrhoea,  balanitis,  gleet,  syphilis, 
and  priapism.  For  a  discussion  of  these  subjects 
the  reader  is  referred  to  the  articles  under  their 
several  names.  In  this  place  there  remain  for 
consideration  the  following  morbid  states  : — 1, 
Congenital  abnormalities ;  2,  Phimosis,  acquired ; 
3,  Preputial  calculi ;  4,  Paraphimosis  ;  5,  Inflam- 
mation ;  6,  Gangrene ;  7,  Herpes  preputialis ;  8, 
New  growths;  9,  Cancer;  and,  10,  Elephantiasis. 

1.  Penis,  Congenital  Abnormalities  of. — 
Various  abnormalities  are  from  time  to  time  met 
with  in  the  penis,  which  are  more  or  less  impor- 
tant according  to  the  difficulties  in  micturition 
or  sexual  intercourse  to  which  they  ma3'  give 
rise,  and  the  consequent  ill  effects  upon  the  per- 
sonal comfort  and  general  health.  Among  such 
may  be  mentioned  certain  rudimentary  conditions 
of  the  whole  organ,  associated  or  not  with  defec- 
tive development  of  other  parts  of  the  genito- 
urinary apparatus — undue  smallness  or  even  de- 
ficiency; disproportionate  largeness;  torsion  or 
lateral  deviation;  in  extremely  rare  cases, mul- 
tiplication (doul)le  or  triple  penis) ;  abnor- 
malities in  excess  or  deficiency  of  particular  parts 
of  the  organ — epispadias;  hypospadias;  and 
phimosis.  The  three  last  named  require  special 
notice. 

(a)  Epispadias. — Definitiok. — A  condition 
in  which,  from  arrest  or  defect  in  development,  the 
upper  pares  of  the  urethra  and  corpus  spongio- 
sum are  wanting,  and  the  corpora  cavernosa  are 
not  properly  closed  together;  and  in  which,  con- 
sequently, the  penis  appears  more  or  less  com- 
pletely fissured  or  opened  along  its  dorsal  aspect, 
and  the  floor  of  the  urethra  is  exposed. 

Symptoms  and  Effects. — This  condition  is 
most  frequently  associated  with  ectopia  vesicae 
{see  Bladder,  Diseases  of)  ;  but  the  defect  may 
be  limited  to  the  penis.  In  most  instances  the 
prepuce  is  long  and  pendulous  below  the  glans  ; 
and  this  is  important,  inasmuch  as  it  may  often 
be  advantageously  used  in  remedial  plastic 
operations. 

The  attendant  inconveniences  and  discomforts, 
such  as  incontinence  of  urine  and  unfitness  for 
sexual  congress,  though  varying  somewhat  in 
degree  with  the  extent  of  the  defect,  are  so  great 
and  so  constant,  that  any  reasonable  attempt  at 
remedy  by  plastic  operation  may  be  considered 
justifiable.  It  must  be  confessed  that  such  iit- 
tempta  have  hitherto  resulted  much  more  fre- 
quently in  failure  than  in  success.  In  some 
cases,  however,  much  good  has  been  effected  ;  and 
i  n  others  the  patients  have  been  enabled  to  wear 
apparatus  by  which  their  discomfort  has  been 
materially  diminished.  For  a  description  of  the 
various  methods  adopted,  reference  must  be  made 
to  works  on  operative  surgery  and  special  trea- 
tises. 

(4)  Hypospadias. — Definition. — A  condition 
in  which,  from  defective  development  of  the  ure- 
thra and  of  the  corpus  spongiosum,  the  urethra 
opens  on  the  under  surface  of  the  penis,  at  a  vari- 
able distance  behind  the  glans ;  and  in  which, 


during  erection,  the  penis  arches  more  or  less 
downwards  and  backwards.  The  prepuce  usually 
forms  a  kind  of  flap,  which  overhangs,  but  does 
not  surround  the  glans. 

Symptoms  axd  Effects. — The  opening  of  the 
urethra,  which  is  often  very  small  and  slit- 
like, may  be  situated  either  immediately  behind 
the  glans,  at  any  point  in  the  under  surface 
of  the  body  of  the  penis,  or  just  in  front  of  the 
scrotum.  In  the  first  case — by  no  means  an 
uncommon  condition — no  material  inconvenience 
results;  micturition  and  sexual  intercourse  can, 
as  a  rale,  be  fairly  well  accomplished ;  and 
there  is  no  need  for  surgical  interference  be- 
yond the  enlargement,  if  needful,  of  the  ure- 
thral orifice.  But  in  cases  in  which  the  urethral 
orifice  is  far  back,  the  urine  passes  down  the 
thighs,  or  backwards;  complete  sexual  intercourse 
is  rendered  difficult,  painful,  or  altogether  im- 
possible; and  the  semen  cannot  be  properly  intro- 
mitted.  Such  a  state  of  things  often  occasions 
great  mental  distress,  and,  thereby,  impairment 
of  health ;  and  it  may  become  justifiable  and  de- 
sirable to  attempt  to  remedy  to  some  extent  the 
defect  by  surgical  operation.  A  great  variety  of 
methods  have  been  devised  and  practised,  the  de- 
tails of  which  will  be  found  in  surgical  treatises. 
Most  of  them  have  resulted  in  complete  failure. 
But  in  some  few  instances  very  considerable  im- 
provement has  been  effected.  As  a  rule,  opera- 
tive measures  should  be  delayed  until  adult  life 
is  reached. 

(o)  Phimosis. —Definition. —  A  condition, 
often  hereditary,  in  which  the  orifice  of  the  pre- 
puce is  so  small  as  to  render  it  difficult  or  impossi- 
ble to  uncover  the  glans  properly  and  to  the  full 
extent.  In  some  cases  the  orifice  is  a  mere  pinhole, 
or  even  scarcely  discoverable  ;  in  others  more  or 
less  of  the  glans  may  be  exposed  to  view.  Asso- 
ciated with  this  condition  there  is  often  elonga- 
tion of  the  prepuce,  usually  shortness  and  tight- 
ness of  the  frsenum,  and  not  infrequently  undue 
smallness  of  the  urethral  orifice. 

It  is  highly  important  that  the  existence  of 
congenital  phimosis  should  not  be  overlooked  or 
ignored,  for  at  all  periods  of  life  more  or  less 
serious  troubles  may  arise  from  it ;  and  acci- 
dental circumstances — injury,  inflammation,  ul- 
ceration, &c. — may  easily  convert  a  comparatively 
slight  congenital  phimosis  into  a  severe  so-called 
acqtdrcd  phimosis.  At  all  ages  phimosis  is  lia- 
ble to  interfere  with  free  micturition — in  severe 
cases  from  mechanical  obstruction,  in  less  severe, 
or  even  comparatively  slight  cases,  from  reflex 
irritation  and  spasm.  The  bladder  consequently 
may  not  be  properly  evacuated,  and  gradually 
cumulative  mischief  may  result. 

Symptoms  and  Effects. — In  infancy  and 
childliood  frequent  attempts  to  pass  water,  ac- 
companied by  straining  and  sometimes  scream- 
ing, the  passage  of  a  small  stream,  or  of  a  small 
quantity  at  a  time  followed  by  sudden  stoppage; 
dribbling  of  the  water;  irritation  and  inflamma- 
tion about  the  prepuce;  and  pulling  at  the  penis, 
are  signs  and  symptoms  accompanying,  and  sug- 
gestive of  phimosis  in  the  first  place,  liowever 
closely  they  may  simulate  the  indications  of  stone 
in  the  bladder.  General  irritability  and  deterio- 
ration of  health  the  production  of  hernia  by 
frequent  straining,  balanitis,  the  acquirement  of 


1112 


the  habit  of  masturbation,  and  reflex  paralyses, 
are  among  the  evil  results  that  may  arise. 

In  adult  life  local  discomfort,  slowness  of 
micturition,  imperfect  evacuation  of  the  bladder, 
•with  all  its  probable  consequences  ;  smallness 
(from  compression)  of  the  glana ;  difficulty,  want 
of  pleasure,  or  even  pain  in  sexual  intercourse  ; 
and  liability  to  infection  during  impure  inter- 
course, are  troubles  more  or  less  constantly  affect- 
ing the  subject  of  phimosis  ;  and  to  these  may 
be  added,  in  more  advanced  life,  increased  lia- 
bility to  cancer  of  the  penis. 

Treatment. — In  comparatively  slight  eases  of 
phimosis  the  prepuce  may  be  gradually  stretched, 
and  its  orifice  dilated  to  the  needful  extent,  by  fre- 
quently  repeated  gentle  effi/rts  at  withdrawing  it, 
and  by  inserting,  between  times,  strips  of  dry  or 
oiled  lint  between  it  and  the  glans.  In  the  more 
severe  cases  resort  to  operation  is  needful.  The 
methods  variously  adopted  are: — (1)  Forcible 
tearing ;  (2)  linear  incision  to  greater  or  less  ex- 
tent; (3)  excision  of  a  portion  of  the  prepuce; 
and  (4)  circumcision.  The  first  method  is  clumsy 
and  altogether  to  be  condemned  ;  the  second  is 
easy  to  perform,  but  often  leaves  the  part  in  an 
awkward  condition  ;  the  third  is  incomplete,  and 
rarely  satisfactory  in  effect ;  the  fourth,  if  care- 
fully and  skilfully  carried  out  is  uniformly  suc- 
cessful, yields  excellent  results,  and,  as  a  rule,  is 
to  be  recommended. 

The  best  method  of  performing  circumcision 
consists  in  first  slitting  up  the  prepuce  along  the 
median  line  on  the  dorsal  aspect,  by  means  of  a 
bistoury  or  scissors,  guided  by  a  director,  to  a 
point  on  a  level  with  or  rather  behind  the  corona, 
and  in  then  starting  from  this  point,  and  with 
scissors  cutting  all  round,  dividin 
mucous  membrane  evenly  together.  As  a  rule 
the  frsenum  should  be  cut;  indeed,  in  most 
cases  it  is  better  to  excise  a  portion.  In  the 
infant,  sutures  are  not  necessary;  but  in  the  adult 
it  is  better  to  stitch  the  skin  and  mucous  mem- 
brane together  by  very  fine  sutures  inserted  as 
close  to  the  edges  as  possible.  Inrolling  is  thus 
prevented,  and  if  the  sutures  are  tied  very  tightly 
they  will  ulcerate  out,  and  the  pain  and  trouble 
of  removing  them  will  be  avoided.  The  simplest 
dressing  only  is  requisite;  but  the  parts  must  be 
kept  scrupulously  clean,  and  free  from  all  irri 
tation. 

{d)  Adherent  Prepuce. — In  some  cases  of 
phimosis,  and  occasionally  in  cases  in  which  the 
preputial  orifice  is  not  unduly  small,  the  mucous 
membrane  of  the  prepuce  adheres,  to  a  greater 
or  less  extent,  to  that  of  the  glans.  The  smegma 
and  other  secretions  are  thus  confined;  and  con- 
siderable local  irritation,  accompanied  by  more 
orless  severe  symptoms,  often  closely  simulating 
those  of  stone  in  the  bladder,  may  be  set  up. 

Treatment.— The  foreskin  must  be  drawn 
gradually  back,  the  adherent  surfaces  being  se- 
parated during  the  process  by  the  flat  end  of  a 
probe  or  other  thin  blunt  instrument;  the  con- 
hned  secretions  must  be  removed;  the  parts 
washed;  the  prepuce  replaced,  unless  circumci- 
sion has  been  needful;  and  strict  cleanliness  eu- 
joined. 

If  this  condition  be  overlooked  during  infancy, 
tiie  adhesions  become  firm  and  dense,  and  se- 
nously  impede  the  growth  of  the  glans.  Their 
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division  in  the  adult  may  require  the  use  of  the 
knife  during  circumcision. 

2.  Phimosis,  Acquired.  —  This  condition 
may  arise  as  a  result  of  repeated  attacks  of  in- 
flammation, with  or  without  chancrous  ulcera- 
tion, followed  by  induration,  thickening  of  the 
prepuce,  and  contraction  of  its  orifice.  It  is 
most  frequent  in  those  who  have  had  slight  con- 
genital phimosis.    See  Venereal  Soke. 

Circumcision  is  the  proper  treatment. 

3.  Preputial  Calculi,  — The  subpreputial 
secretions,  if  allowed  to  remain  and  accumulate, 
occasionally  undergo  changes,  and  become  formed 
into  hard  concretions,  which  give  rise  to  more  or 
less  serious  discomfort  and  inconvenience.  Such 
concretions  are  found  to  consist  mainly  of  phos- 
phate of  lime  and  ammonio-magnesian  phosphate, 
with  a  variable  amount  of  organic  matter. 

4.  ParapMmosis. — Paraphimosis  is  a  con- 
dition  in  which  a  tight  foreskin,  having  been 
forced  back,  during  coitus  or  otherwise,  has  led 
to  strangulation,  cedema,  and  inflammatory  swell- 
ing of  the  glans  and  a  portion  of  its  own  mucous 
membrane.  The  appearance  presented  is  most 
characteristic. 

Treatment. — Reduction  must  be  effected  at 
the  earliest  possible  moment.    If  the  case  be 
neglected  severe  inflammation,  ulceration,  and 
sloughing  to  greater  or  less  extent,  followed  by 
more  or  less  permanent  deformity,  are  liable  to 
ensue.    The  method  ordinarily  adopted  consists 
in  grasping  the  body  of  the  penis  between  the 
middle  and  forefingers  of  both  hands,  drawing 
the  foreskin  forwards,  and  at  the  same  time  com- 
pressing and  pushing  back  the  glans  by  both 
thumbs.    This  method  is  very  painful  and  not 
always  readily  successful.     A  better  method, 
which  very  rarely  fails,  consists  in  slowly  ban- 
daging the  glans  (beginning  at  the  extremity), 
and  all  the  swollen  part^,  with  a  piece  of  narrow 
elastic  webbing,  the  effect  of  which  is  gradually 
to  empty  the  engorged  vessels  and  squeeze  out 
the  serum  from  the  swollen  parts.    On  the  re- 
moval of  the  bandage  after  a  few  minutes,  reduc- 
tion is,  as  a  rule,  very  easily  effected.    The  pro- 
cess may  be  facilitated  by  a'few  needle  or  lancet- 
point  punctures,  made  before  the  application  of 
the  bandage. 

In  some  neglected  cases  it  may  be  needful  to 
divide  the  constricting  band  by  means  of  a  bis- 
toury. In  attempting  this  it  must  be  borne  in 
mind  that  the  constriction  is  not  immediately 
behind  the  glans,  but  behind  the  swollen  portion 
of  the  preputial  mucous  membrane. 

After  reduction  cooling  and  soothing  applica- 
tions  are  useful.  . 


5.  Penis,  Inflammation  of. — Stnon  •  Pe- 
nitis.— Inflammation  of  the  penis  in  its  totality 
IS  very  rarely  met  with  except  as  the  result  of 
injury,  or  in  association  with  severe  venereal 
diseases.  In  some  rare  instances  it  is  said  to 
have  been  induced  by  excessive  sexual  inter- 
course, and  m  other  instances  by  persistent 
masturbation.  Cases,  however,  are  on  record  in 
which  It  has  occurred  during,  or  among  the 
sequela  of  exanthematous  fevers. 

The  treatment  must  be  conducted  on  general 
principles,  due  regard  being  paid  to  the  cause  or 
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condition  in  connection  with  which  the  inflamma- 
tion has  arisen.    IS  the  patient  surrdve,  the 
part  may  recover. 

6.  Penis,  G-angrene  of. — Gangrene  of  the 
penis,  except  as  the  result  of  injury,  or  ponstric- 
tion  by  ligature,  rings,  &c.,  in  the  majority^  of 
cases  has  followed  impure  sexual  congress  during 
a  depressed  general  condition.  In  some  cases 
it  has  occurred  in  association  with  small-pox, 
typhus,  and  typhoid  fevers.  Death  has  been  the 
common  result.  In  some  few  cases  life  has  been 
preserved,  though  the  part  has  been  lost. 

7.  Herpes  Preputialis. — This  is  a  vesicular 
eruption,  occurring  on  the  cutaneous  or  mucous 
surface  of  the  prepuce,  running  its  course  in 
about  a  week,  but  liable  to  recur  at  irregular 
intervals.  A  similar  eruption  sometimes  occurs 
on  the  glans. 

The  due  recognition  of  this  affection  is  im- 
portant, because  its  appearance  after  doubtful 
intercourse  often  excites  alarm,  and  may  lead  to 
mischievous  treatment. 

Tbeatment. — The  simplest  treatment  only  is 
requisite.  The  avoidance  or  prevention  of  all 
irritation  by  the  clothes  or  otherwise,  and  some- 
times a  little  sedative  lotion,  are,  as  a  rule,  all 
that  is  needful. 

8.  Penis,  Ife-w  Growths  of. — Cystic,  vas- 
mlar,  fibrous,  and  other  new  growths  of  benign 
character  are  occasionally  situated  on  the  penis. 
They  may  be  left  uninterfered  with,  or  may  be 
got  rid  of  by  operation,  according  to  the  incon- 
venience they  cause,  and  the  indications  afforded. 
Bony  formations  or  calcareous  deposits  in  the 
fibrous  sheaths  of  the  corpora  cavernosa  are  of 
rare  occurrence.  The  discomfort  they  have  in 
some  instances  caused  has  necessitated  their  re 
moval  by  operation,  which  has  been  successfully 
accomplished.  Papillomata,  or  warty  growths, 
are  not  infrequently  met  with  in  persons  of 
uncleanly  habits.  In  the  majority  of  cases  they 
are  associated  with  venereal  disease ;  but  they 
may  arise  independently  of  such  association 
especially  if  the  prepuce  be  long,  and  due  regard 
be  not  paid  to  cleanliness.  They  may  be  few  and 
scattered,  or  many  and  massed  'cauliflowerlike' 
together.  Sometimes  they  entirely  surround  the 
corona,  and  sometimes  in  patches  or  continuously 
cover  more  or  less  completely  the  mucous  sur- 
faces of  the  prepuce  and  glans.  In  some  in 
stances  the  diagnosis  between  such  growths  and 
papillary  epithelioma  is  not  obvious  ;  ulceration 
of  surface  indicates  the  latter. 

Treatment. — Removal  by  curved  scissors,  or 
twisting  off  by  forceps,  is  the  most  speedily  effec- 
tual treatment  of  papillomata  of  the  penis.  But 
if  the  warts  are  few  and  small,  they  may  be  made 
to  shrivel  and  dry  up  and  disappear,  by  repeated 
applications  of  oxide  of  zinc,  calomel,  tannic 
acid,  or  burnt  alum,  and  the  pressure  of  dry  lint 
between  the  foreskin  and  glans.  Cleanliness  is 
essential. 

9.  Penis,  Cancer  of. —  Cancer  in  the  male 
subject  in  a  considerable  proportion  of  cases 
primarily  affects  the  penis.  By  far  the  most 
common  form  is  epithelioma,  and  the  most  com- 
mon seat  of  first  appearance  is  the  glans,  or 
the  part  of  the  preputial  mucous  membrane 
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nearly  or  immediately  adjoining.  In  compara- 
tively rare  cases  scirrhus  is  described  as  having 
commenced  'lumplike'  in  some  part  or  other  of 
the  body  of  the  organ.  In  still  more  rare 
cases,  soft  cancer  has  been  met  with  in  young 
subjects  after  injury,  and  the  diagnosis  from 
suppuration  in  the  corpus  cavernosum  has  at 
first  been  doubtful. 

Epithelioma  seldom  appears  in  the  penis  be- 
fore the  age  of  forty,  most  frequently  between 
the  fiftieth  and  sixtieth  years.  In  161  cases 
out  of  243  the  sufferers  had  been  the  subjects 
of  phimosis.  In  some  few  instances  the  ori-  ^ 
gin  of  the  malady  has  been  attributed,  rightly 
or  wrongly,  to  marital  connection  with  wives 
suffering  from  cancer  of  the  uterus.  Epithelioma 
first  noticed  as  a  small,  warty  outgrowth, 
early  ulcerated ;  or  as  a  flat,  excoriated  surface, 
with  slightly  indurated  base,  occasionally  dis- 
posed to  bleed,  and  sometimes  painful.  Scabs 
form  from  time  to  time,  which,  when  removed, 
leave  exposed  a  gradually  extending  ulcerated 
surface.  The  malady  persists  and  progresses  in 
spite  of  treatment,  infiltrating  and  destroying. 
The  discharge  is  thin  and  sanious,  bloodstained 
and  offensive.  The  ulcer  is  irregular  in  outline, 
with  more  or  less  everted  hard  edges  ;  and  the 
induration  extends  into  the  surrounding  parts. 
Sooner  or  later  the  inguinal  glands  become  in- 
fected, and  the  general  health  seriously  deterio- 
rates. 

Diagnosis. — The  diagnosis  of  cancer  of  the 
penis  from  any  form  of  venereal  ulceration  is,  as 
a  rule,  sufficiently  easy.  Difficulty  can  scarcely 
arise,  except  in  the  comparatively  rare  cases  in 
which  there  is  exuberant  warty  growth  before 
obvious  ulceration. 

Treatment. — The  only  treatment  worthy  oi 
consideration  consists  in  amputation  of  the  penis, 
well  behind  the  point  to  which  the  disease  has 
extended.  If  the  inguinal  glands  have  become  in- 
fected, they  should  be  removed  at  the  same  time, 
if  practicable.  If  they  are  affected  to  such  an 
extent  as  to  render  their  removal  impracticable, 
amputation  of  the  penis  can  do  little,  if  any, 
lasting  good. 

10.  Penis,  Eleptiantiasis  of.— Elephantiasis 
of  the  penis  is  almost  always  associated  with 
elephantiasis  of  the  scrotum,  and  may  demand 
simultaneous  treatment  by  operation. 

Arthub  E.  Durham. 

PENTASTOMA  {vivre,  five,  and  (rr6txa,  a 
mouth).— A  genus  of  entozoa  belonging  to  the 
family  Acarida.    They  are  sometimes  placed  m 
a  separate  order  termed  Acanthotheoa.  The 
species,  two  of  which  are  liable  to  infest  man 
are  characterised  by  the  presence  of  armged 
or  segmented  body,  the  head  being  armed  with 
four  large  hooks  or  claws,  arranged  in  pairs 
on  either  side  of  the  mouth.    The  older  writers 
misunderstood  the  nature  of  these  cephalo- 
thoracic  feet;  hence  the  generic  misnomer  which 
the  term  pentastome  implies.   The  so-called  Pcn- 
tastoma  denticulatum  infesting  the  liver,  although 
tolerably  frequent  in  various  parts  of  Europe, 
gives  rise  to  no  functional  disturbance,  and  is 
consequently  destitute  of  clinical  importance.  It 
is  the  larval  condition  of  a  worm  that  infests  the 
nasal  cavities  of  the  dog,  Pentastoma  tcsnioidcs. 
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The  other  human  pentastome,  Pmilastoma  con- 
strictum,  infests  the  liver  and  lungs,  and,  on 
account  of  its  comparatively  large  size,  is  capable 
of  giving  rise  to  serious  and  oven  fatal  symp- 
toms.   It  measures  from  half  aa  inch  to  an  inch 
in  length ;  being  also  easily  recognised  by  the 
presence  of  twenty-three  rings.    This  entozoon 
not  only  occurs  in  Africa,  but  also  in  the  West 
Indies,  where  European  residents  are  liable  to 
be  attacked  by  it.    The  museum  of  the  Army 
Medical  Department  at  Netley  contains  examples 
of  this  parasite,  from  a  case  in  which  the  entozoon 
appears  to  have  proved  fatal.  The  history  of  the 
case,  originally  sent  by  Dr.  Kearney,  is  given  by 
Dr.  Aitken  in  the  later  editions  of  his  treatise 
On  the  Science  and  Practice  of  Medicine.  To 
this  work  the  reader  is  referred  for  other  par- 
ticulars of  clinical  interest. 

T.  S.  COBBOLD. 
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PEPTIC   GLANDS,  Diseases  of.  See 
Stomach,  Diseases  of. 

PEPTONISED  POOD.-This  term  may 
be  used  as  the  equivalent  of  the  phrase  'artifi- 
cially digested  food.'   In  natural  digestion  albu- 
minoid substances  are  changed  into  peptones,  and 
starchy  matters  are  changed  into  dextrine  and 
sugar.  These  processes  are  of  a  purely  chemical 
nature,  and  they  can  be  imitated  outside  the 
body  very  closely  by  means  of  artificially  pre- 
pared digestive  juices.  An  extract  of  the  stomach 
or  of  the  pancreas,  in  water,  has  approxima- 
tively  the  same  powers  as  the  natural  secre- 
tions of  those  organs.     Hence  it  is  possible 
for  us  to  subject  articles  of  food  beforehand  to 
complete  or  partial  digestion;  and  to  administer 
such  artificially  digested  food  to  our  patients 
In  cases  where  the  natural  digestive  powers  are 
more  or  less  in  abeyance,  it  would  be  an  obvious 
advantage  if  we  had  at  command  a  supply  of  food 
bus  modified,  and  yet  not  so  changed  as  to  have 
lost  its  agreeable  appearance  and  flavour    Nor  is 
there  anything  repugnant  to  physiological  science 
or  to  the  custom  of  mankind  in  such  a  proposal 
ihe  essential  acts  of  digestion  are  not  vital 
operations,  but  chemical  transmutations :  and  the 
theatre  of  these  operations  is  on  the  surface  of 
the  gastnc  and  intestinal  membrane,  and  not  in 
the  true  interior  of  the  body.   In  the  practice  of 
cooking  wo  have,  as  it  were,  a  foreshadowing  of 
the  art  of  artificial  digestion;  and  although  the 
latter  art  may  never  pass  beyond  the  needs  of 
the  sick  and  debilitated-may  never  serve  the 
healthy  and  robust— it  is  not  more  absolutely 
alien  from  the  life  of  animals  in  a  state  of  nature 
than  IS  the  art  of  cooking.    The  practice  of 
cooking  IS  an  exclusively  human  practice,  and  it 
18  now  spread  among  all  the  races  of  mankind 
Whether  civilised  or  uncivilised  ;  and  among  the 
tiiglier  races  the  two  most  important  groups  of 
alimentary  substances-albuminoid  anci  starchy 

cooLXn^iti:^:^"  ^^'^^"^'^•'^^  '° 
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parably more  amenable  to  the  action  of  the 
digestive  juices  than  in  the  uncooked  state.  In 
a  sense  we  may  speak  of  cooked  food  as  food 
which  has  undergone  the  preliminary  stage  of  di- 
gestion. This  preliminary  stage  is  accomplished 
tor  us  of  the  human  race  by  the  artificial  aid  of 
heat;  but  in  the  case  of  all  the  lower  animals  it 
has  to  be  accomplished  by  the  labour  of  their  own 
digestive  organs.  The  affinity  of  digestion  to 
the  process  of  cooking  goes  even  much  beyond 
this.  It  has  been  shown  experimentally  that 
albumen,  when  subjected  to  the  prolonged  action 
of  superheated  steam,  yields  a  substance  resem- 
bling peptone,  and  that  starch  when  similarly 
treated  yields  dextrme  and  sugar.  So  that  it 
would  not  be  inappropriate  to  describe  digestion 
as  the  process  of  cooking  carried  a  step  further. 

Methods  of  preparation.  —  Peptonised  or 
artificially  digested  food  may  be  prepared,  either 
by  following  the  gastric  method  with  pepsin  and 
hydrochloric  acid,  or  by  following  the  intestinal 
method,  and  using  extract  of  pancreas  The 
latter  method  yields  by  far  the  betrer  results 
Ihe  pancreas  not  only  acts  upon  albuminous 
substances,  but  also  upon  starch.   Pepsin,  on  the 
other  hand,  is  quite  inert  in  regard  to  starch. 
Moreover,  the  products  of  artificial  digestion  with 
pepsin  and  acid  are  much  less  agreeable  to  the 
taste  and  smell  than  those  produced  by  pancreatic 
extract.    By  the  latter  method  articles  of  food 
can  be  profoundly  peptonised  with  little  dete- 
rioration of  that  agreeable  savour  which  makes 
them  inviting  to  the  palate.    The  writer  wiU, 
therefore,  in  what  follows,  confine  himself  to  the 
pancreatic  method,  and  describe  the  modes  in 
which  food  may  bepartiaUy  digested  beforehand, 
and  yet  constitute  an  acceptable  nourishment 
tor  invalids. 

The  first  necessity  is  to  procure  an  active 
extract  of  the  pancreas.    Water  is  the  proper 
solvent  of  the  digestive  ferments  ;  but,  in  order  to 
obtain  a  stable  preparation,  some  preservative 
agent  must  be  added  to  prevent  decomposition. 
Atter  a  trial  of  various  media  the  writer  has  come 
to  the  conclusion  that,  on  the  whole,  the  best 
solvent  IS  dilute  spirit.    A  mixture  of  one  part 
ot  rectified  spirit  with  three  parts  of  water 
answers  ever,-  purpose.  The  pancreas  of  the  pig 
yields  the  most  active  preparation;  but  the  pan- 
creas of  the  ox  or  the  sheep  may  be  employed,  if 
that  of  the  pig  IS  not  obtainable.    The  pancreas 
of  the  calf  also  yields  an  extract  which  is  active 
on  albuminous  substances,  but  it  is  not  a  ctive 
on  starchy  materials.    In  procuring  a  supply  of 
pancreas  from  the  butcher,  it  is  weU  to  remember 
hat  the  word   sweetbread,'  which  is  the  English 
vernacular  for  pancreas,  is  likewise  appli,5  to 
the  thjmius  gland  ;  and  that  the  genuine  sweet- 
bread of  the  kitchen  is  the  thj-m^s  of  the  Jdf 
^^ItZo^T'f^^  1^-'  ''^-  P^-'^re.s  as  the 
tl  at  thi  n         '  """^  "  "«-^me  alone 
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bottle,  and  set  aside  for  a  week.    The  mixture 
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should  be  well  agitated  at  least  once  daily.  At 
the  end  of  a  week  the  mixture  is  strained  through 
muslin,  and  then  filtered  through  paper  until  it 
is  clear. 

A  Tery  ictive  extract  of  pancreas  is  now  pre- 
pared on  the  large  scale  by  Mr.  Benger,  under 
the  name  of  Liquor  Pancreaticus,  and  sent  out 
byMottershead  &  Co.,  chemists,  Manchester.  As 
it  is  a  troublesome  matter  to  get  a  supply  of 
pancreas  from  the  butcher,  and  as  the_  filtration 
of  the  product  is  a  tedious  process,  it  will  be 
found  much  more  conrenient  to  employ  Mr. 
Benger's  preparation,  if  it  can  be  procured,  than 
to  rely  on  home  manufacture.  In  the  succeeding 
instructions  for  the  preparation  of  peptonised 
food  it  will,  therefore,  be  supposed  that  a  supply 
of  Benger's  liquor  pancreaticus  is  available. 

Directions  for  the  preparation  of  various 
kinds  of  peptonised  food. — Tae  articles  which 
are  most  easily  prepared,  and  are  most  likely  to 
be  serviceable  to  invalids  are  the  following : — 

Peptonised  milk.— A  pint  of  milk  is  diluted 
with  a  quarter  of  a  pint  of  water,  and  heated  to 
a  temperature  of  about  140°  Fh.  Should  no 
thermometer  be  at  hand,  the  diluted  milk  may 
be  divided  into  two  equal  portions,  one  of  which 
is  heated  to  the  boiling  point  and  added  to  the 
cold  portion,  when  the  mixture  will  be  of  the 
required  temperature.  Two  teaspooufuls  of  the 
liquor  pancreaticus  and  ten  grains  of  bicarbonate 
of  soda  are  then  added  to  the  warm  milk.  The 
mixture  is  poured  into  a  covered  jug,  and 
the  jug  is  placed  in  a  warm  situation  under  a 
'  cosey,'  in  order  to  keep  up  the  heat.  At  the 
eud  (>f  an  hour,  or  an  hour  and  a  half,  the  pro- 
duct is  boiled  for  two  or  three  minutes.  It  can 
then  be  used  like  ordinary  milk. 

The  object  of  diluting  the  milk  is  to  prevent 
the  curdling  which  would  otherwise  occur,  and 
gi-eatly  delay  the  peptonising  process.    The  ad- 
dition of  bicarbonate  of  soda  prevents  coagulation 
during  the  final  boiling,  and  also  hastens  the 
process.    The  purpose  of  the  final  boiling  is  to 
put  a  stop  to  the  ferment-action  when  this  has 
reached  the  desired  degree,  and  thereby  to  pre- 
vent certain  ulterior  changes  which  would  render 
the  product  less  palatable.  The  degree  to  which 
the  peptonising  change  has  advanced^  is  best 
judged  of  by  the  development  of  a  peculiar  bitter 
flavour,  which  is  always  associated  with  the 
artificial  digestion  of  milk.    The  point  aimed  at 
is  to  carry  the  change  so  far  that  the  bitter  flavour 
is  just  perceived,  but  is  not  unpleasantly  pro- 
nounced.   As  it  is  impossible  to  obtain  pancre- 
atic extract  of  absolutely  constant  strength,  the 
directions  as  to  the  quantity  to  be  added  must 
be  understood  with  a  certain  latitude.    The  ex- 
tent of  the  peptonising  action  can  be  regulated, 
either  by  increasing  or  diminishing  the  dose  of  the 
liquor  pancreaticus,  or  by  increasing  or  diminish- 
ing the  time  during  which  it  is  allowed  to  operate. 
By  skimming  the  milk  beforehand,  and  restoring 
the  cream  after  the  final  boiling,  the  product  is 
rendered  more  palatable. 

Peptonised  grnel.  —  Gruel  may  bo  prepared 
from  any  of  the  numerous  farinaceous  articles  in 
common  use — wheaten  flour,  oatmeal,  arrowroot, 
sagD,  pearl-barley,  pea  or  lentil  flour.  The  gruel 
should  be  well  boiled,  and  made  thick  and  strong. 
It  is  then  poured  into  a  covered  jug,  and  allowed 


to  cool  until  it  becomes  lukewarm.  Liquor 
pancreaticus  is  then  added,  in  the  proportion  of  a 
dessert-spoonful  to  the  pint  of  gruel,  and  the  jug 
is  kept  warm  under  a  'cosey'  as  before.  At  the 
end  of  a  couple  of  hours  the  product  is  boiled, 
and  strained.  The  action  of  pancreatic  extract 
on  gruel  is  twofold — the  starch  of  the  meal  is 
converted  into  dextrine  and  sugar,  and  the  albu- 
minoid matters  are  peptonised.  The  conversion 
of  the  starch  causes  the  gruel,  however  thick  it 
may  have  been  at  starting,  to  become  quite  thin 
and  watery.  The  bitter  flavour  does  not  appear 
to  be  developed  in  the  pancreatic  digestion  of 
vegetable  proteids,  and  peptonised  gruels  are 
quite  devoid  of  any  unpleasant  taste.  It  is  diffi- 
cult to  say  to  what  extent  the  proteids  of  the 
meal  are  peptonised  in  this  process.  The  pro- 
duct gives  an  abundant  reaction  of  peptone ; 
but  there  is  a  considerable  residuum  of  undis- 
solved material.  Most  of  this,  no  doubt,  consists 
of  insoluble  ligneous  tissue,  but  it  also  contains 
some  uuliberated  starchy  and  albuminous  matter. 
Peptonised  gruel  is  not  generally,  by  itself,  an 
acceptable  food  for  invalids,  but  in  conjunction 
with  peptonised  milk  (peptonised  milk-gruel)  or 
as  a  basis  for  peptonised  soups,  jellies,  and  blanc- 
manges, it  is  likely  to  prove  valuable. 

Peptonised  milk-gruel. — This  is  the  preparation 
of  which  the  writer  has  had  the  most  experience 
in  the  treatment  of  the  sick,  and  with  which  he 
has  obtained  the  most  satisfactory  results.  It 
may  be  regarded  as  an  artificially  digested  bread- 
and-milk,  and  as  forming  by  itself  a  complete 
and  highly  nutritious  food  for  weak  digestions. 
It  is  very  readily  made,  and  does  not  require  the 
use  of  the  thermometer.  First,  a  thick  gruel  is 
made  from  any  of  the  farinaceous  articles  above 
mentioned.  The  gruel,  while  still  boiling  hot, 
is  added  to  an  equal  quantity  of  cold  milk.  The 
mixture  will  have  a  temperature  of  about  125° 
Fh.  To  each  pint  of  this  mixture  two  or  three  tea- 
spoonfuls  of  liquor  pancreaticus,  and  ten  grains 
of  bicarbonate  of  soda,  are  added.  It  is  kept 
warm  in  a  covered  jug  under  a  'cosey'  for  an 
hour  or  hom'-and-half,  and  then  boiled  for  two 
or  three  minutes,  and  strained,  If  the  product 
has  too  much  bitter  flavour,  a  smaller  quantity  of 
the  liquor  pancreaticus  must  be  used  in  the  next 
operation.  Invalids  take  this  compound,  as  a  ride, 
if  not  with  relish,  at  least  without  any  objec- 
tion. 

Peptonised  soups,  jellies,  and  blanc-manges.— 
The  writer  has  sought  to  give  variety  to  pepto 
nised  dishes  by  preparing  soups,  jellies,  and  blanc- 
manges containing  peptonised  aliment.  Soups 
may  be  prepared  in  two  ways.  The  first  way  is  to 
add  what  cooks  call  'stock'  to  an  equal  quantity 
of  peptonised  gruel  or  peptonised  milk-gruel.  A 
second  and  better  way  is  to  use  peptonised  gruel, 
which  is  quite  thin  and  watery,  instead  of  simple 
water,  for  the  purpose  of  extracting  the  soluble 
matters  of  shins  of  beef  and  other  materials  em- 
ployed in  the  preparation  of  soups.  Jellies  may 
be  prepared  by  simply  adding  the  due  quantity 
of  gelatine  or  isinglass  to  hot  peptonised  gruel, 
and  flavouring  the  mixture  according  to  taste. 
Blnnc-raanges  may  be  made  by  treating  pepto- 
nised milk  in  a  similar  way,  and  then  adding 
cream.  In  preparing  all  these  dishes  it  is  abso- 
lutely necessary  to  complete  the  operation  of  pep- 
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tonising  the  gruel  or  the  milk,  even  to  the  final 
boiling,  before  adding  the  stiffening  ingredient. 
For  if  pancreatic  extract  be  allowed  to  act  on  the 
gelatine,  the  gelatine  itself  undergoes  a  process 
of  digestion,  and  its  power  of  setting  on  cooling 
is  therefore  utterly  abolished. 

Peptonised  beef-tea. — A  pound  of  finely  minced 
lean  beef  is  mixed  with  a  pint  of  water,  and  ton 
grains  of  bicarbonate  of  soda  are  added  thereto. 
The  mixture  is  then  simmered  for  an  hour  and  a 
half  in  a  covered  saucepan.  The  resulting  beef- 
tea  is  decanted  off  into  a  covered  jug.  The  un- 
dissolved beef-residue  is  then  beaten  up  with  a 
spoon  into  a  pulp,  and  added  to  the  beef-tea  in 
the  covered  jug.  When  the  mixture  has  cooled 
down  to  about  140°  F.  (or  when  it  is  cool  enough 
to  be  tolerated  in  the  mouth)  a  table-spoonful  of 
the  liquor  pancreaticus  is  added,  and  the  whole 
well  stirred  together.  The  covered  jug  is  then 
kept  warm  under  a  '  cosey '  for  two  hours,  and 
agitated  occasionally.  At  the  end  of  this  time, 
•the  contents  of  the  jug  are  boiled  briskly  for  two 
or  three  minutes,  and  finally  strained.  The  pro- 
duct is  then  ready  for  use.  Beef-tea  prepared  in 
this  way  is  rich  in  peptone.  It  contains  about  4 
per  cent,  of  organic  residue,  of  which  more  than 
three-fourtLs  consists  of  peptone ;  so  that  its 
nutritive  value  in  regard  to  nitrogenised  ma- 
terials is  nearly  equivalent  to  that  of  milk.  When 
seasoned  with  salt  it  is  scarcely,  if  at  all,  dis- 
tinguishable in  taste  from  ordinary  beef-tea. 

Peptonised  enemata. — Pancreatic  extract  is 
peculiarly  adapted  for  administration  with  nutri- 
tive enemata.  The  enema  may  be  prepared  in 
the  usual  way  with  a  mixture  of  milk  and  gruel, 
or  milk,  gruel,  and  beef-tea.  A  dessert-spoonful 
of  liquor  pancreaticus  is  added  to  it  just  before 
administration.  In  the  warm  temperature  of  the 
bowel  the  pancreatic  ferments  find  a  favourable 
medium  for  their  action  on  the  nutritive  ingre- 
dients with  which  they  are  mixed;  and  there  is 
no  acid  secretion  (as  in  the  stomach)  to  interfere 
with  the  progress  and  completion  of  the  digestive 
transformation.  Experience  has  satisfied  the 
writer  that  this  method  of  administering  nutri- 
ment is  a  valuable  resource  when  the  stomach  is 
obstinately  intolerant  of  food,  or  when  there  is 
obstruction  in  the  higher  portions  of  the  digestive 
tract. 

Uses  of  peptonised  food. — The  employment 
of  food  which  has  been  wholly  or  partially  pep- 
tonised is  indicated  when  the  natural  digestive 
powers  are  from  any  cause  enfeebled  or  suspended. 
The  most  striking  benefits  have  been  observed 
in  cases  of  gastric  catarrh  with  pain  and  intoler- 
ance of  food  ;  in  gastric  ulcer;  in  the  anorexia 
and  dyspepsia  associated  ^vith  valvular  heart- 
disease  ;  and  in  the  various  forms  of  pyloric  and 
intestinal  obstruction.  Good  results  have  also 
been  obtained  in  cases  of  defective  nutrition  and 
intestinal  irritation  in  infants.  In  using  pepto- 
nised food  it  is  well  to  remember  that  it  does  not 
keep  well,  especially  in  warm  weather.  Accord- 
ingly It  should  either  be  prepared  twice  a  day,  so 
that  It  may  be  never  more  than  twelve  hours  old  ; 

q^anl'ty  sufficient  for  the  twenty-four 

remains 


or,  if 

be  prepared  at  oncerth7portion''which 
V<^Ld         ^""^  °^  ^""^^ 


William  Roberts. 


PEEFORATIONS  AND  fiUPTURES. 

PEBCUSSION  (percusso,  I  strike). —  A 
method  of  physical  examination,  performed  by 
striking  gently  some  part  of  the  body,  especially 
the  chest  or  abdomen,  for  the  purpose  of  pro- 
ducing certain  sounds  or  tactile  sensations.  It 
may  be  performed  either  by  the  finger  or  fingew 
of  one  hand  striking  the  surface  directly,  or  in« 
directly— the  fingers  of  the  other  hand  being  in- 
terposed; or  by  means  of  a  special  instrument  or 
instruments.  Percussion  has  been  recommended 
by  Dr.  Mortimer  Granville  as  an  agent  iuthe  treat- 
ment of  certain  nervous  diseases  {Brit.  Med.  Jour. 
Vol.  I.  1882).   See  Phtsical  Examination. 

PEEFOBATIONS  AND  ETJPTIJBES. 

It  will  be  convenient  to  discuss  these  lesions 
together,  and  from  a  general  point  of  view  only,  the 
more  important  perforations  and  ruptures  con- 
nected with  particular  organs  being  treated  of  in 
their  appropriate  articles.  The  word  rupture  is 
used  here  in  its  true  significance,  and  not  in  the 
popular  sense  as  applied  to  hernia.  See  Euptdee. 

Definition. — Though  there  is  no  absolute  dis- 
tinction between  perforaiions  and  ruptures,  there 
are  certain  differences  by  which  they  are  usually 
broadly  recognised. 

The  term  perforation  is  generally  only  applied 
to  an  artificial  opening  produced  in  a  hollow 
organ  or  tube ;  seldom,  and  only  under  special 
circumstances,  to  a  lesion  affecting  a  solid  tissue. 
Moreover,  it  implies  that  the  opening  is  a  small 
one,  or,  at  any  rate,  does  not  reach  large  dimen- 
sions. Again,  the  mode  in  which  the  lesion  is 
produced  has,  in  some  instances,  to  do  with  the 
definition  of  a  perforation.  Thus,  if  the  open- 
ing results  from  injury  by  a  pointed  instrument, 
or  by  any  other  agent  which  would  cause  more  or 
less  of  a  puncture,  such  as  a  fractured  rib  pene- 
trating the  lung,  it  would  be  called  a  perforation, 
and  in  this  case  the  term  would  apply  also  to 
a  solid  organ  or  tissue.  Finally,  the  slow  de- 
struction of  certain  structures  by  aneurisms  and 
other  tumours  often  terminates  in  an  aperture 
being  formed,  which  is  then  called  a  perforation. 
This  is  well  exemplified  by  the  opening  formed  in 
the  sternum  in  some  cases  of  aortic  aneurism. 

A  rupture  may  be  associated  with  any  struc- 
ture, and  often  involves  solid  organs  and  tissues, 
such  as  muscles.  It  implies  a  lesion  of  some 
size,  and  may  reach  any  dimensions,  being  more 
of  a  tear  or  rent  than  a  puncture.  There  is  also 
associated  with  the  term  the  idea  of  spontaneous 
production,  or  of  the  lesion  originating  from 
within,  or  from  the  effects  of  some  compressing 
or  lacerating  injury,  instead  of  a  penetratit^  one. 

Etiology  and  Pathology.— The  causes  of  ' 
perforations  and  ruptures,  and  the  patiiological 
conditions  under  which  these  lesions  occur,  may 
bo  thus  summarised  : — 

1.  Injuri/.— This  often  comes  from  without, 
and  may  be  of  difl^erent  kinds.  The  forms  of 
injury  most  requisite  to  notice  are  perforating 
wounds;  severe  compression  of  the  body,  as  be- 
tween railway-buffers,  which  may  cause  extensive 
rupture,  even  of  solid  organs,  without  any  ex- 
ternal mark  of  violence ;  violent  concussion,  as  in 
the  case  of  the  brain  ;  and  straining,  which  is  es- 
pecially liable  to  cause  rupture  of  muscles  or  ar- 
tenes.  To  the  category  of  injuries  also  belong 
vanous  causes  of  perforation  or  rupture  coming 
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from  within,  such  as  corrosives  which  have  been 
BwaUowed,  bones  and  other  foreign  bodies  simi- 
larly introduced,  calculi,  hardened  faeces  m  the 
intestines,  and  worms.  Cases  have  now  and  then 
occurred  in  which  important  internal  organs  have 
been  penetrated  in  the  attempt  made  by  show- 
men to  swallow  swords  and  similar  instruments. 
2.  Violmt  aci!io?w.— Voluntary  muscles  have  by 
their  own  excessive  action  led  to  their  rupture, 
as  in  cases  of  tetanus.  The  uterus  has  been  known 
to  rupture  itself.    In  rare  instances  the  healthy 
lung  has  given  way  from  violent  cough.  3.  Morbid 
destructive  and  degenerative  processes. — These  are 
important  causes  of  perforations  and  ruptures  of 
various  kinds,  and  they  include  ulceration  or 
gangrene,  as  of  the  stomach  or  intestine ;  sup- 
puration, leading  to  the  formation  of  an  abscess, 
either  associated  or  not  with  an  organ,  and  which 
may  burst  into  yarious  internal  parts,  or  exter- 
nally; cancer;  acute  fatty  degeneration  and  soften- 
ing of  organs  ;  and  chronic  fatty,  atheromatous, 
or  calcareous  degeneration.    Some  of  the  condi- 
tions mentioned  are  in  themselves  essentially  de- 
structive ;  others  produce  such  changes  that  they 
render  a  rupture  liable  to  occur  from  very  little 
extra  force  or  pressure,  such  as  that  which  arises 
from  a  slight  strain,  a  cough,  or  the  act  of  vomit- 
ing or  defaecation,  as  is  well  exemplified  by  the 
heart  and  arteries.    Even  in  the  case  of  the  de- 
structive processes,  some  exciting  cause  may  lead 
to  the  actual  perforation  or  rupture,  such  as  one 
of  the  acts  mentioned  above,  or,  in  the  case  of 
the  alimentary  canal,  the  injudicious  administra- 
tion of  solid  food,  or  of  articles  which  give  rise  to 
flatulent  distension.    Moreover,  after  ulceration 
a  cicatrix  may  be  left,  which  for  a  time  is  very 
liable  to  give  way  from  slight  causes,  as  some- 
times happens  in  connection  with  typhoid  fever. 
The  perforation  of  the  lung  in  cases  of  phthisis 
is  a  good  illustration  of  the  effects  of  destructive 
changes.   4.  Gaseous  and  liquid  accumulations. 
These  may  alone  lead  to  rupture  of  hoUow  organs 
or  tubes,  of  the  walls  of  cavities,  or  of  cysts,  by 
causing  extreme  distension,  as  may  be  exemplified 
by  the  occasional  rupture  of  the  intestines  from 
over-distension,  of  an  emphysematous  lung,  of  the 
bladder  from  an  accumulation  of  urine,  of  the 
renal  pelvis  in  cases  of  hydronephrosis,  of  a  dis- 
tended gall-bladder,  of  a  pleuritic  efihsion  through 
the  diaphragm,  of  a  hydatid  or  ovarian  cyst,  or 
of  an  aneurism.    Some  slight  strain  or  injury 
may  be  the  immediate  cause  of  the  lesion  in 
several  of  these  conditions.     5.  Pressure. — A 
tumour  of  any  kind  may  cause  perforation  of 
various  structures,  as  the  result  of  its  mechanical 
pressure.  In  the  case  of  an  aneurism  the  pulsa- 
tion assists  in  producing  the  lesion.    In  this 
way  the  most  resisting  tissues  may  be  destroyed, 
and  serious  consequences  are  liable  to  ensue. 
6.  Spontaneous. — In  the  cf.se  of  muscular  tissues 
and  arterial  structures  spontaneous  ruptures  are 
supposed  to  happen  occasionally,  but  probably 
in  all  such  cases  there  has  been  previous  de- 
generation, which  has  been  the  real  cause  of  the 
rupture. 

Anatomical  Charactebs. — It  must  sufBce  to 
mention  here  that  the  morbid  appearances  con- 
sist of  those  presented  by  the  perforation  or  rup- 
ture itself ;  and  of  the  effects  resulting  therefrom. 
The  former  vary  much  in  extent  and  character  in 
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different  cases,  and  no  general  description  can  be- 
given  of  them.  As  regards  the  effects  produced, 
there  may  be  none,  but  very  commonly  haemor- 
rhage takes  place ;  or  the  contents  of  a  hollow 
viscus,  or  of  a  fluid  collection,  may  be  found 
poured  out  in  some  abnormal  situation,  and  these 
usually  set  up  inflammation  if  the  patient  live 
long  enough,  the  results  of  which  will  be  evident 
on  post-mortem  examination.  In  the  case  of  slow 
perforation  of  structures  by  tumours,  various 
effects  may  be  produced,  of  an  irritative  or  de- 
structive character.  Particulars  on  these  points 
are  given  in  other  appropriate  articles.  In  the 
case  of  the  lung,  perforation  is  likely  to  lead  to 
the  escape  of  air  into  the  pleura  or  cellular  tis- 
sue, thus  giving  rise  to  pneumothorax  or  subcu- 
taneous emphysema.  On  the  other  hand,  liquid 
accumulations  may  open  into  the  lung,  and  thus 
be  found  in  the  air-passages,  or  they  may  pro- 
duce more  or  less  serious  effects  upon  the  pul- 
monary tissues. 

Symptoms. — It  is  not  intended  here  to  describe 
the  symptoms  which  occur  in  connection  with 
traumatic  injuries,  but  merely  to  point  out  those 
likely  to  be  noticed  in  different  cases  which 
come  under  observation   in  medical  practice. 
Under  certain  circumstances  a  perforation  or 
rupture  may  take  place  without  any  obvious 
symptoms,  even  when  it  affects  an  important 
structure.    This  may  happen,  for  instance,  even 
when  an  opening  forms  in  a  hollow  viscus,  such 
as  the  stomach  or  intestine,  provided  it  has 
become  previously  adherent  to  some  solid  organ, 
or  to  another  part  of  the  bowel,  with  which  it 
then  forms  a  communication.  On  the  other  hand, 
very  speedy  or  even  sudden  death  may  ensue,  as 
when  a  large  aneurism  or  the  heart  ruptures. 
The  symptoms  to  be  anticipated  are  those  due  to 
the  actual  lesion  itself;  and  those  resulting  from 
the  consequences  mentioned  under  the  anatomical 
characters.    As  regards  the  lesion  itself,  if  it  is 
suddenly  produced,  the  event  is  usually  attended 
with  immediate  marked  symptoms.    Of  these, 
one  of  the  most  common  is  a  sudden  pain  at  the 
seat  of  mischief,  often  very  intense,  but  vary- 
ing in  its  characters.    When  a  muscle  ruptures, 
a  feeling  is  frequently  experienced  as  if  a  severe 
blow  had  been  struck,  and  power  is  lost  at  once 
in  the  affected  part.    This  is  well  exemplified  in 
cases  of  rupture  of  the  gastrocnemius,  an  acci- 
dent not  uncommon  at  the  present  day  in  connec- 
tion with  the  game  of  lawn  tennis.  When  a  hol- 
low viscus  or  any  fluid  collection  bursts,  or  when 
gas  escapes,  a  sensation  as  if  something  were 
being  poured  out  is  often  noticed  by  the  patient. 
At  the  same  time  the  general  system  usually 
suffers  more  or  less  gravely,  as  evidenced  by 
faintness  or  actual  fainting,  or  by  signs  of  shock 
or  collapse,  from  which  the  patient  may  never 
rally,  if  the  structure  involved  is  of  great  im- 
portance in  the  vital  economy,  or  if  continuous 
hiBmorrhage  should  be  going  on.  The  symptoms 
above  indicated  may  be  repeated  if  the  lesion 
should  extend  after  an  interval.    It  may  be  men- 
tioned that  when  rupture  of  an  abdominal  organ 
takes  place  from  severe  compression  of  the  body, 
there  may  be  no  symptoms  of  the  event  at  the 
outset,  and  only  the  development  of  grave  general 
symptoms  indicates  what  has  happened.  The 
occurrence  of  haemorrhage  into  internal  parts, 
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or  the  osaipe  of  the  contents  of  the  viscera  or 
of  a  fluid  accumulation,  may  be  obvious  on  phy- 
sical examination.    Should  the  patient  survive 
in  cases  of  rupture  into  internal  parts,  local  and 
general  symptoms  pointing  to  the  occurrence  of 
inflammation  may  be  expected  to  supervene.  For 
instance,  in  the  case  of  the  abdomen  there  would 
be  signs  of  peritonitis,  or  of  localised  inflamma- 
tion in  some  part  of  the  cellular  tissue,  probably 
ending  in  suppuration.    In  perforation  of  the 
•ung,  symptoms  and  physical  signs  of  pneumo- 
thorax appear,  or  the  presence  of  air  in  the  sub- 
cutaneous cellular  tissue  may  become  evident. 
When  an  opening  is  formed  between  some  col- 
lection of  fluid  and  any  organ  or  passage  which 
communicates  externally,  such  as  the  air-tubes 
or  the  alimentary  canal,  such  fluid  is  likely  to 
be  discharged  in  different  ways,  and  this  may  be 
a  favourable  mode  of  termination,  leading  to  a 
cure.    In   the  case  of  slow  perforation  by  a 
tumour,  should  it  take  place  in  an  outward  direc- 
tion, the  lesion  will  probably  become  evident  on 
clinical  examination;  if  internal  structures  be 
aflfected,  the  process  of  destruction  may  be  ae 
companied  with  continuous  pain,  or  other  symp 
toms  ;  and  subsequently  clinical  phenomena  in- 
dicative of  implication  of  various  structures  arise, 
either  suddenly  or  gradually.  For  example,  when 
an  aneurism  or  solid  growth  destroys  any  part  of 
the  spinal  column,  this  is  attended  with  a  con- 
tinuous aching  or  grinding  pain ;  and  when  the 
canal  is  perforated,  symptoms  arise  indicating 
that  the  spinal  cord  is  involved. 

Diagnosis.— It  is  scarcely  practicable  to  offer 
any  useful  general  remarks  under  this  heading, 
and  It  must  suffice  to  notice  the  following  points. 
The  difficulty  of  diagnosis  varies  much  indifferent 
cases,  being  sometimes  very  easy,  in  other  in- 
stances more  or  less  obscure  or  impossible.  The 
practitioner  should  always  be  prepared  for  the 
possibility  of  cases  of  sudden  perforation  or  rup- 
ture of  internal  structures  coming  under  his 
notice,  of  which  he  may  have  known  nothing  pre- 
viously.    Under  such  circumstances  a  careful 
inquiry  into  the  previous  history  may  reveal 
the  presence  of  symptoms  of  known  conditions, 
which  would  clear  up  any  obscurity;  but,  on 
the  other  hand,  there  may  be  no  such  history 
There  ought  to  be  no  difficulty,  as  a  rule,  if  the 
lesion  occurs  from  some  recognised  cause,  such 
as  certain  kinds  of  injury;  or  if  it  supervene  in 
some  case  under  the  care  of  the  practitioner  for  a 
disease  liable  to  be  attended  with  perforation  or 
rupture  of  some  part,  such  as  typhoid  fever, 
gastric  ulcer,  an  internal  abscess,  or  an  aneurism! 
In  the  case  of  slow  perforation,  it  is  very  important 
to  be  able  to  recognise  the  meaning  of  symptoms 
which  may  arise  from  this  cause. 

PnoGNosis. — Any  rupture  or  perforation  taking 
place  internally  must  always  be  regarded  as  im- 
mediately more  or  less  dangerous  to  life,  and  not 
uncommonly  the  termination  is  necessarily  fatal, 
juucn  will  depend  on  the  structure  involved,  the 
extent  of  the  lesion,  and  its  direct  and  remote  con- 
sequences. Caution  must  be  exercised  ingivinga 
lh!^ZT      T"''  patients  recover 

esZ^Ll  ''"^^'reht  not  bo  anticipated,  and 

he  else  of  r'f  '''""'^^        ^e  quite  clear.  In 
case  ot  ruptures  or  perforation  taking  place 
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externally,  or  affecting  structures  not  essential  to 
life,  such  as  the  muscles  of  a  limb,  the  prognosia 
of  each  case  must  be  determined  on  its  own 
merits. 

Teeatmemt.— In  the  case  of  sudden  internal  per  • 
forations  or  ruptures,  the  first  prmciple  in  treat- 
ment should  be  to  counteract  the  immediate  effects 
of  the  lesion,  alleviating  pain,  and  rousing  and 
stimulating  the  patient  by  appropriate  remedies 
Opium  or  morphia  and  alcoholic  stimulants  art 
of  great  service,  and  they  may  often  be  advan- 
tageously introduced  into  the  system  by  meane  ' 
of  enemata,  or,  in  the  case,  of  morphia,  by  sub- 
cutaneous injection.     Heat  to  the  extremities, 
sinapisms,  and  similar  applications,  are  also  fre^ 
quently  of  much  value.    The  patient  should  be 
kept  at  rest,  and  it  may  be  of  essential  impor- 
tance to  endeavour  to  keep  an  organ  which  has 
been  perforated  in  an  absolute  state  of  rest,  such 
as  the  stomach  or  intestines,  by  withdrawing  all 
food,  and  checking  peristaltic  movements  by 
opium  or  other  agents.    The  same  applies  to 
some  parts  of  the  body,  guch  as  a  limb,  if  a 
muscle  or  a  vessel  should  be  ruptured,  and  here 
often  the  position  of  the  limb  is  of  much  conse- 
quence. Other  appropriate  measures  will  suggest 
themselves  in  other  instances.  Some  special  inter- 
ference may  be  indicated.    For  instance,  it  might 
be  clearly  allowable  to  open  the  abdomen  in 
certain  cases  ;  to  strap  or  puncture  the  chest  to 
relieve  pneumothorax ;  or  to  cut  down  and  tie  a 
ruptured  artery.    Haemorrhage  resulting  from  a 
lesion  of  this  kind  in  internal  parts,  may  some- 
times be  cheeked  by  the  constant  application  of 
ice  externally  over  the  corresponding  part  of  the 
body.  The  subsequent  treatment  of  cases  of  rup- 
tme  or  perforation  must  be  determined  by  the 
effects  which  they  produce,  which  must  be  dealt 
with  according  to  their  nature,  each  case  being 
considered  on  its  own  merits.  The  same  remark 
applies  to  cases  of  gradual  perforation  by  tumours 
and  other  morbid  conditions. 

Fredehick  T.  Robeets. 


PEKICfflCAL  ABSCESS.— An  abscess  in 
tlie  cellular  tissue  around  the  cascum.  See 
Peeityphlitis. 

PEBICAHDHTM,  Biseases  of.  — Svnon  • 
Fr.  Maladies  du  Piricarde ;  Ger.  Krankhciicn  tto 
Herzbeutels. 

The  pericardium  proper  is  a  membranous  bag, 
one  part  of  which— the  visceral  layer— closely 
envelopes  the  heart  and  the  roots  of  the  great 
vessels  connected  with  it;  while  the  other-tbe 
parietal  layer— is  loosely  reflected  round  that 
organ  and  has  its  external  surface  intiraatelv 
united  with  a  dense  fibrous  sheath  which  passes 
upwards,  and  is  graduaUy  lost  upon  the  external 
co.ats  of  the  vessels,  whilst  it  is  continuous  below 
with  the  central  aponeurosis  of  the  diaphragm. 
A  serous  fluid  bedews  the  interior  of  thi«  lac, 
and  facilitates  the  movements  of  the  heart,  so 
that  both  in  structure  and  function  the  peri- 
cardium may  be  regarded  as  a  joint-somewhat 
modified,  no  doubt,  to  suit  its  internal  position, 
as  well  as  the  nature  of  the  parta  with  which 
it  IS  connected. 

The  morbid  conditions  of  the  pericardium  will 
be  discussed  in  the  following  order:— 1.  Dropsy; 
i.  Lnflamm.ation ;   3.  Gas  in  the  Pericardium: 
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4.  Malformations  ;  5.  New  growths ;  and  6.  Peri- 
<!ardial  adhesions. 

We  may  first,  however,  refer  to  a  condition  of 
the  pericardium  which  can  hardly  be  described 
as  pathological,  consisting  of  slight  opacities, 
which  are  termed  milk-spots.  These  are  fre- 
quently observed  upon  the  pericardium  after 
death,  but  they  give  rise  to  no  clinical  symp- 
toms, and  are  merely  to  be  regarded  as  callosities 
due  to  attrition.  The  most  common  situation 
is  at  the  base  of  the  right  ventricle  in  front,  but 
they  are  also  found  on  the  apex,  and  are  occasion- 
ally seen  as  white  stripes  upon  the  auricles, 
and  along  the  course  of  the  coronary  arteries. 
Such  maculm  albida  are  most  common  on  large, 
strong,  and  hypertrophied  hearts,  but  they  are 
not  altogether  confined  to  these.  When  due  solely 
to  attrition,  these  spots  are  formed  by  a  mere 
thickening  or  condensation  of  the  normal  tissue ; 
but  now  and  then  they  are  found  to  consist  of  a 
thin  layer  of  fibrinous  matter  which  maybe  peeled 
off,  leaving  the  pericardium  beneath  opaque,  but 
otherwise  natural.  In  the  latter  case,  of  course, 
these  spots  cannot  be  regarded  as  simple  callo- 
sities, but  as  the  results  of  some  trifling  local 
pericarditis,  running  its  course  without  symptoms 
and  of  no  clinical  importance,  except  as  afford- 
ing a  probable  explanation  of  those  temporary 
basic  frictions  which  are  occasionally  to  be  heard 
in  those  otherwise  in  apparently  good  health,  as 
far  at  least  as  the  heart  is  concerned. 

1.  Pericardium,  Dropsy  of. — Synon.  :  Hy- 
dropericardium  ;  Fr.  Hydropericarde ;  Ger.  Herz- 
beutelwassersuchi. 

During  life  and  in  health  the  serosity  bedew- 
ing the  internal  surface  of  the  pericardial  sac 
exists  in  an  appreciable  quantity,  so  that  an 
ounce  or  two  of  fluid  found  in  it  after  death  is 
not  to  be  regarded  as  anything  abnormal.  When, 
however,  the  fluid  present  amounts  to  as  much 
■as  six  or  seven  ounces,  or  more,  the  condition 
is  morbid,  and  is  termed  hydropericardiiim,  or 
■dropsy  of  the  pericardium.  The  contained  fluid 
is  a  yellowish,  greenish,  reddish,  or  reddish- 
brown  serosity,  containing  from  one  to  three 
per  cent,  of  albumen,  and  occasionally  a  trifling 
amount  of  fibrinous  matter,  which  coagulates 
on  simple  exposure  to  the  air — hydrops  lym- 
phaticum  (Virchow,  Gesammelte  Abhandhmgen, 
p.  108).  The  colour  of  the  fluid  is  of  course 
due  to  the  amount  of  blood-colouring  matter 
infused  through  it ;  and  the  reddish,  or  reddish- 
brown  colouration  is  specially  present  when 
from  any  cause,  such  as  the  co-existence  of 
scurvy,  the  colouring  matter  is  more  readily 
diSused  than  usual,  or  in  those  exceptional  cases 
where  the  walls  of  the  capillaries  are  so  altered 
by  nutritive  changes  as  to  rupture. 

All  the  phenomena  present  in  dropsy  of  the 
pericardium  are  precisely  similar  to  those  asso- 
ciated with  a  similar  amount  of  inflammatory 
effusion,  and  will  bo  referred  to  under  that  head. 
Hydropericardium  is  a  possible  occurrence  in  all 
diseases,  whenever  there  is,  from  physical  causes, 
a  tendency  to  transudation  of  serum  into  the 
cavities  of  the  body.  According  to  the  nature 
of  that  cause  it  may  be  either  an  early  or  a  late 
phenomenon,  and  it  frequently  only  attains  any 
considerable  proportion  during  the  act  of  dying. 
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When  dropsy  occurs  trom  venous  congestion  due 
to  disease  of  the  heart,  or  to  disease  of  the  lungs, 
such  as  emphysema  or  cirrhosis,  some  degree  of 
hydropericardium  is  not  uncommon  as  an  early 
symptom ;  but  when  the  dropsy  results  from 
hydraemia  produced  by  chronic  organic  diseases 
of  the  spleen,  liver,  or  kidneys,  or  by  the  ex- 
haustion due  to  capcerous  or  tubercular  diseases, 
the  pericardial  effusion  is  usually  a  late  symp- 
tom. 

Tbeatmekt. — The  treatment  of  hydroperi- 
cardium resolves  itself  into  the  treatment  of  the 
diseases  upon  which  it  depends;  and  it  is  only 
when  the  fluid  becomes  suddenly  effused,  in  a 
quantity  so  large  as  to  threaten  death  by  sup- 
pression of  the  heart's  action,  that  an  indepen- 
dent treatment  by  paracentesis  may  be  found 
necessary.  Such  sudden  effusion  occasionally, 
but  only  very  rarely,  takes  place  in  the  course 
of  the  acute  albuminuria  following  scarlatina,  or 
even  in  the  more  chronic  albuminuria,  the  result 
of  intratubular  nephritis. 

2.  Pericardium,  Inflammation  of. — Sy- 
KON. :  Pericarditis  ;  Fr.  Pericardite  ;  Ger.  Rers- 
beu  telentzundun g. 

Acute  iaflammation  is  the  most  serious,  if  not 
the  most  frequent,  affection  of  the  pericardium. 

JiTiOLOOY. — This  disease,  though  occasionally 
idiopathic,  is  much  more  frequently  secondary 
in  its  character.  So-called  idiopathic  pericar- 
ditis is  usually  associated  with  pleurisy,  fre- 
quently with  bilateral  pleurisy,  and  is  not 
uncommonly  latent  so  far  as  any  direct  symp- 
toms of  pericardial  implication  are  concerned. 
Secondary  pericarditis  may  be  the  result  of 
wounds  from  without  or  from  within — through 
the  oasophagus  ;  of  blows  and  contusions  on  tlie 
praecordial  region  ;  of  abscesses  perforating  from 
the  lung,  or  from  the  liver — through  the  dia- 
phragm ;  of  enteric  fever,  variola,  scarlatina,  and 
pyaemia  in  all  its  forms ;  of  the  spreading  by  con- 
tiguity of  the  inflammatory  process  from  neigh- 
bouring organs,  such  as  the  lungs,  pleura,  or 
costal  periosteum.  It  may  accompany  the  local 
development  of  cancer  or  tubercle ;  or  may  be 
due  to  rheumatism,  or  to  one  or  other  of  the 
chronic  forms  of  Bright's  disease.  By  far  the 
larger  proportion  of  cases  of  pericarditis  occur 
in  connection  with  the  two  last-named  diseases, 
in  about  the  ratio  of  two  of  rheumatic  pericar- 
ditis to  one  of  renal  pericarditis  ;  all  other  forms 
lumped  together  forming  an  infinitesimal  and 
incalculable  fraction.  In  rheumatism,  pericar- 
ditis occurs  early ;  occasionally  precedes  the 
joint-aflfection ;  and  though  no  period  of  the 
disease  can  be  regarded  as  free  from  the  ten- 
dency to  this  so-called  complication,  just  as  any 
joint  may  be  implicated  at  any  period,  yet  ex- 
perience teaches  us  that  the  heart-joint  is  most 
usually  affected  within  the  first  week  of  the 
rheumatic  onset.  In  renal  disease,  on  the  other 
hand,  it  is  most  usually  a  late  phenomenon,  being 
only  too  frequently  the  immediate  precursor  of 
that  fatal  uraemia  which  its  occurrence  serves  to 
precipitate. 

The  pathology,  symptoms,  signs,  and  treat- 
ment of  pericarditis,  however  it  may  arise,  are 
all  very  much  alike,  and  may  be  conveniently 
treated  of  together. 
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Anatomical  Chakactubs.— The  morbid  ana^ 
tomy  of  pericarditis  is  simple  enough.  Very 
early  pericarditis  is  rarely  seen  except  as  asso- 
ciated with  Bright's  disease,  and  then  at  first 
we  have  merely  vascular  injection  with  a  few 
shreds  of  lymph  visible  about  the  roots  of  the 
great  vessels.    In  a  few  days,  in  those  dry  forms 
of  the  disease  where  but  little  fluid  is  effused 
the  whole  surface  of  the  heart  may  be  covered 
with  a  thin  fibrinous  layer,  which  may,  even  at 
this  early  stage,  have  connected  together  the 
visceral  and  parietal  layers  of  the  pericardium 
somewhat  firmly  (Wilks).    More  usually  there 
IS  some   serous  exudation  mingled  with  the 
fibrinous  matter,  which  then  is  found  covering 
the  pericardium  in  a  reticular  or  honeycomb 
pattern,  which  Laennec  has  likened  to  the  appear- 
ance  presented  on  suddenly   separating  two 
smooth  pieces  of  wood  between  which  a  small 
pat  of  butter  has  been  forcibly  compressed. 
The  serous  effusion  not  infrequently  amounts  to 
several  pints;  it  is  always  turbid  from  the  mole- 
cular fibrin  suspended  in  it;  and  is  of  a  yellow- 
ish, greenish,  brownish,  or  reddish  colour.  When 
along  with   any  considerable  layer  of  lymph 
upon  the  pericardiac  surfaces,  there  is  much 
fluid  effused,  the  surface  of  the  lymph  is  covered 
with  shaggy  processes  floating  in  the  fluid,  these 
processes  sometimes  presenting  a  mammillated 
appearance.    In  a  very  short  time  a  fine  net- 
work of  capillaries  is  developed  in  the  fibrinous 
exudation;  and  the  rupture  of  these  newly  deve- 
loped capillaries  now  and  then  gives  rise  to  what 
IS  termed  '  haemorrhagic  pericarditis,'  in  which 
the  fluid,  and  even  the  solid  lymph,  is  deeply 
stained  with  the  blood-colouring  matter.  Thi.s 
also  happens  when  pericarditis  is  associated  with 
purpura  or  scurvy;  and  now  and  then,  from  simi- 
lar causes,  layers  of  coagulated  blood  are  found 
alternating  with  layers  of  unstained  lymph. 

When  the  disease  does  not  prove  fatal,  the 
exudation  may  be  entirely  re-absorbed,  or  it'may 
become  organised,  or  other  changes  may  occur. 
First  of  all,  the  excess  of  fluid  and  the  molecular 
fibrin  become  absorbed ;  then  the  coagulated  fibrin 
may  become  worn  away  by  the  continual  play  of 
the  heart,  and  gradually  entirely  absorbed  ;  and 
a  complete  cure  may  be  thus  effected,  leaving  at 
the  most  only  a  slight  thickening  or  opacity  of 
the  pericardium.  But  such  a  cure  is  only  possible 
when  the  amount  of  exudation  has  been  incon 
siderable.    More  usually,  connective  tissue  is 
gradually  developed  in  the  fibrinous  layers; 
either  locally,  giving  rise  to  partial  adhesions' 
which  about  the  base  of  the  heart  are  more 
dense,  but  at  the  apex  are  often  drawn  out  to 
fibrous  strings ;  or  the  two  layers  of  the  peri- 
cardium may  be  so  closely  united  that  they  can 
only  be  separated  with  considerable  force,  and 
now  and  then,  after  the  lapse  of  some  time,  they 
cannot  be  separated  at  all,  the  cardiac  muscle 
being  torn  in  the  endeavour.    Occasionally  pus, 
or  the  cheesy  or  calcareous  remains  of  such  a 
deposit  is  found,  encysted,  aa  it  were,  between 
the  adhering  layers  of  the  pericardium  ;  and  it 
sometimes  happens  that  this  calcareous  layer 
envelops  the  whole  heart,  which  then  seems  to 
be  converted  into  bone.    Laennec,  Louis,  Allan 
thi  i!'  ''°^^«tl^«F«  rel-ite  cases  of  this  kind,  and 
the  heart  descnbed  by  Burns  is  still  preserved 
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in  the  anatomical  museum  of  the  EJinburgb 
University.  In  every  fibrinous  exudation  within 
the  pericardium  there  is  at  a  particular  stage 
a  certain  amount  of  all  those  elements  present 
which  may  become  pus,  and  these  give  rise  to 
a  milky  opacity  of  the  fluid,  or  if  present  in 
suflicient  number,  may  metamorphose  the  whole 
exudation  into  pure  pus.    This  may  be  only  a 
transition  stage  ;  the  pus-cells  may  break  down, 
a  pathological  cream  may  be  formed,  and  the' 
whole    may  be   ultimately  entirely  absorbed. 
But  true  purulent  pericarditis,  though  a  rare 
occurrence  under  any  circumstances,  is  most 
frequently  fatal,  and  seems  to  occur  chiefly  in 
connection  with  serious  general  disease,  or  to 
accompany  the   rupture    of  local  abscesses, 
pulmonary  or  hepatic,   into  the  pericardium.' 
What  has  been  termed  an  '  ichorous  exudation ' 
in  the  pericardium,  is  simply  a  putrefaction  of 
that  already  existing,  which  becomes  brownish 
in   colour  and  stinking.    It  may  arise  from 
entrance  of  the  air  into  the  pericardium  after 
paracentesis  conducted  without  antiseptic  pre- 
cautions ;  but  it  is  also  believed  that  such  putre- 
faction may  arise  in  patients  greatly  enfeebled 
by  exhausting  diseases,  such  as  cancer,  without 
any  entrance  of  air  into  the  pericardium.  An 
exudation  that  has  become  ichorous  may  cor- 
rode the  pericardium;  is  incapable  of  further 
metamorphosis ;  and  is  usually  speedily  fatal  by 
the  development  of  pneumo-pericardi'im.  See 
Pericardium,  Gas  in. 

Stkptoms.— The  symptoms  of  pericarditis  are 
of  comparatively  little  importance,  because  they 
axe  frequently  entirely  absent  in  those  so-called 
idiopathic  forms  of  the  disease  which  are  pro- 
bably always  fatal,  as  well  as  in  renal  pericar- 
ditis, which  IS  fatal  in  the  majority  of  cases ; 
whilst  even  in  rheumatic  pericarditis,  in  which 
the  mortahty  is  at  the  most  only  about  16  per 
cent.,  and  is  7nl  according  to  other  authors 
(Bamberger,  &c.),  the  symptoms,  though  rarely 
absent,  are  generally  not  very  well  marked  or 
distinctive.    As  a  rule,  if  pericarditis  be  asso- 
ciated with  any  other  serious  disease,  such  as 
pneumoma,  pleurisy,  or  rheumatism,  the  symp- 
toms are  apt  to  be  swamped  by  those  of  the 
primary  disease.    In  other  instances  the  ad- 
vent of  the  pericarditis  is  indicated  by  a  rieor 
a  rise  of  temperature,  a  feeling  of  anxiety  and 
oppression  at  the  chest,  and  the  occurrence  or 
increase  of  dyspnoea.    The  decubitus  is  usually 
dorsal,  and  syncope  is  liable  to  be  induced  on 
raising  the  patient.    There  is  pain  in  the  car- 
diac  region,  with    palpitation  of  the  heart, 
ihe  pulse  is  at  first  fuU  and  frequent,  alwavs 
compressible,  frequently  irregular,  usually  di- 
crotic, and  nipidly  becomes  feeble ;  and  there 
IS  a  general  exacerbation  of  aU  the  symptoms 
of  the  already  existing  disease.  OccasionaUy 
the  restlessness  and  anxiety  indicative  of  car- 
diac implication  pass  into  delirium,  which  may 
be  low  and  muttering,  wild  and  maniacal,  occa- 
sionally accompanied  by  delusions,  and  which 
may  be  associated  with  tetanic  or  clonic  spasms, 
or  with  convulsions  ending  in  extreme  exhaustion, 
or  in  death  by  coma.  The  occurrence  of  delirium 
in  the  course  of  rheumatic  fever  ought  at  once 
to  direct  attention  to  the  heart;  and  the  sudden 
occurrence  of  spasms  or  coma  in  chronic  renal 
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disease,  is  only  toe  frequently  found  to  be  asso- 
ciated with  pericarditis ;  both  of  these  pheno- 
mena being  probably  caiised  by  the  saturation 
of  the  blood  with  the  products  of  retrograde 
metamorphosis,  due  to  the  sudden  development 
of  this  inflammation.  It  is  only  in  the  very 
rarest  instances  that  we  have  that  extreme 
oppression  of  the  chest,  violent  pain  in  the 
cardiac  region,  hiccough,  fainting,  and  livid 
countenance,  coupled  with  delirium,  and  ex- 
tremely rapid  dicrotic  pulse,  which  constitute 
the  classical  portrait  of  pericarditis ;  and  even 
in  those  rare  ciises  in  which  these  symptoms 
are  observed,  tuey  are  rather  due  to  the  asso- 
ciation of  pericarditis  with  an  already  existing 
serious  disease,  than  to  the  pericarditis  itself. 
In  most  cases  physical  examination  gives  us  the 
first  intimation,  and  in  all  cases  the  only  reli- 
able information,  as  to  the  existence  of  pericar- 
ditis. In  aU  diseases,  therefore,  in  which  peri- 
carditis is  a  possible  occurrence,  we  must  care- 
fully examine  the  cardiac  region  from  day  to  day, 
so  that  we  may  at  once  ascertain  its  occurrence ; 
while  at  all  times,  the  slightest  pain  in  the  chest, 
or  most  trifling  oppression  of  breathing,  ought  to 
be  a  sufficient  warrant  for  a  most  careful  physical 
examination  of  the  chest,  because  men  have  been 
known  to  go  about  their  ordinary  duties — with 
difficulty,  no  doubt — even  while  pericarditis  ex- 
isted. 

Physical  signs. — Whenever  on  auscultating 
over  the  cardiac  area  we  hear  a  friction-sound, 
we  are  justified  in  assuming  the  probable  exist- 
ence of  pericarditis.  And  the  probability  of  this 
surmise  is  increased  just  in  proportion  as  we  can 
eliminate  all  sources  of  fallacy,  and  associate 
it  Tvith  those  symptoms  already  described  as  in- 
dicative of  pericarditis,  and  with  the  other  signs 
presently  to  be  described  as  having  the  same 
significance.  A  friction-sound  due  to  pericar- 
dial roughness  may  be  heard  over  any  or  every 
part  of  the  cardiac  area,  in  front  or  behind.  Its 
most  usual  position  is  over  the  base  of  the 
heart  in  front,  and  once  heard  in  that  position  no 
amount  of  subsequent  effusion  suffices  to  efface 
it.  The  sound  of  such  a  friction  appears  super- 
ficial, close  to  the  ear  ;  it  may  resemble  only  a 
slight  sound  of  rubbing,  the  crackling  of  paper 
or  parchment,  or  the  creaking  of  new  leather; 
or  at  times  it  may  simulate  so  closely  the 
blowing  sound  of  a  valvular  murmur  as  to  be 
indistinguishable  from  such  a  murmur  by  the 
sound  alone.  Occasionally  a  friction-sound  is 
persistently  absent  throughout  the  whole  course 
of  the  disease,  and  that  even  where  there  is 
abundance  of  fibrin  effused.  It  is  diffiicult  to 
account  for  this.  Some  suppose  it  to  be  due 
to  mere  softness  of  the  fibrin ;  more  probably 
feebleness  of  the  heart's  action  has  a  good  deal 
to  do  with  it,  as  well  as  some  alteration  of  the 
parts — especially  the  lungs  —  overlying  the 
heai-t,  which  may  render  them  bad  conductors  of 
sound. 

Priction-fremitus  may  occasionally  be  detected 
by  the  hand  placed  over  the  praicordia,  but  this 
is  not  always  to  be  felt.  Apart  from  fremitus, 
within  the  first  few .  days  of  the  onset  of  tlie 
disease,  we  perceive  by  palpation  an  unusually 
forcible  and  turbulent  action  of  the  heart,  which 
is  also  occasionally  irregular,  and  is  due  to  in- 
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flammatory  irritation  of  the  cardiac  muscle.  By 
and-by,  as  the  inflammation  progresses,  cardiac 
debility  sets  in,  and  the  pulsation  becomes  less 
forcible,  while  in  most  cases  it  is  still  further 
obscured  by  the  occurrence  of  fluid  effusion, 
which  separates  the  apex  from  the  anterior  wall, 
with  which  the  base  of  the  heart  always  remains 
in  contact.  In  this  way  we  have  produced  that 
phenomenon  which  is  termed  'displacement  up- 
wards of  the  apex-beat,'  because  the  more  the 
true  apex  is  pushed  inwards  by  the  effusion, 
the  part  of  the  heart  actually  in  contact  with 
the  chest-wall  approaches  more  closely  the  base 
of  the  ventricles.  Should  the  heart  be  greatly 
hypertrophied,  its  impulse  may  remain  distinct 
throughout  the  whole  coiirse  of  the  disease,  the 
fluid  accumulating  behind  it  and  not  in  front. 
_  So  long  as  the  serous  accumulation  is  incon- 
siderable, there  is  no  alteration  of  the  percussion- 
sound  ;  but  whenever  this  attains  an  abnormal 
amount,  it  is  revealed  by  an  increase  of  the 
cardiac  dulness;  and  in  the  ordinary  dorsal 
decubitus  of  the  patient  this  is  first  observed 
at  the  base,  in  the  line  of  transverse  dulness 
along  the  level  of  the  fourth  rib.  By-and-by, 
however,  the  ordinary  pyramidal  dulness  of  the 
heart,  base  upwards,  becomes  reversed,  and  we 
have  a  pyramidal  dulness  with  the  base  below 
and  the  apex  upwards  ;  and  this  apex  may  rise 
as  high  as  the  clavicle,  or  even  above  it.  The 
base,  on  the  other  hand,  may  in  these  cases 
extend  beyond  the  ordinary  position  of  the  apex- 
beat  to  the  left,  especially  if  the  patient  be  made 
to  lie  upon  his  left  side;  but  it  is  mobile,  and  on 
turning  the  patient  on  his  right  side  the  dulness 
leaves  the  left  and  passes  towards  the  right. 
Very  great  emphysema  of  the  lungs  may  obscure 
this  dulness,  but  cannot  altogether  annihilate 
it;  but  of  course  this  method  of  diagnosing  peri- 
cardiac eflfiision  can  only  be  put  in  force  when 
both  pleurae  are  free  from  fluid.  The  fluid  effu- 
sion, even  when  confined  to  the  pericardium, 
may  amount  to  several  pints,  and  its  pressure 
may  not  only  embarrass  the  heart's  action,  but 
may  also  so  compress  the  lungs,  particularly  the 
left  one,  as  to  give  rise  to  considerable  dyspncea, 
and  the  hindrance  thus  presented  to  the  free 
passage  of  the  blood  through  the  lungs  may  give 
rise  to  considerable  systemic  venous  congestion, 
which  is  readily  observed  in  the  turgid  condi- 
tion of  the  jugular  veins. 

As  a  rule  inspection  gives  us  little,  if  any, 
information  in  regard  to  the  existence  of  peri- 
carditis. Should  the  quantity  of  fluid  efl^sed  be 
very  considerable,  and  the  chest-walls  flexible, 
some  vaulting  of  the  pericardial  region  may  be 
observed,  due  to  the  effacement  of  the  inter- 
costal spaces,  the  ribs  being  occasionally  also 
more  widely  separated  than  usual,  at  least 
apparently  so  ;  and  the  whole  prsecordial  space 
under  these  circumstances  takes  a  less  share  than 
ordinary  in  the  respiratory  motions.  Undula- 
tory  movements  due  to  waves  of  fluid,  as  de- 
scribed by  some,  are  never  seen ;  such  move- 
ments, if  visible,  depend  upon  the  wobbling  of 
an  enlarged  and  feeble  heart,  and  not  on  any 
fluid  waves. 

DiAQNOsis.— A  friction-sound  has  been  hypo- 
thotioally  supposed  to  be  occasionally  due  to  mere 
dryness  of  the  pericardiac  membrane.  Possibh 
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this  maybe  thecaae.but  ithas  never  been  proved. 
Even  if  it  be  the  caae,  then  such  dryness,  asso- 
ciated with  the  symptoms  described,  can  only 
be  an  early  stage  of  inflammation.  Apart  from 
these  it  may  or  may  not  be  an  indication  of  com- 
mencing inflammation,  and  must  be  watched  and 
treated  accordingly.  It  has  also  been  alleged 
that  calcareous  concretions,  and  tubercular  and 
carcinomatous  roughnesses  may  give  rise  to  a 
friction-sound.  Associated  with  the  symptoms 
described,  any  friction-sound,  even  presuming 
such  a  possible  origin,  must  be  regarded  as  a 
form  of  pericarditis,  whilst  apart  from  those 
symptoms  it  must  still  be  watched  with  sus- 
picion. The  most  dif&cult  cases  to  diagnosticate 
are  those  in  which  the  friction-sound  is  due  to 
pleurisy  alone,  and  is  yet  audible  during  cardiac 
action,  when  the  respiration  is  temporarily  sus- 
pended. This  is  a  rare  occurrence,  but  it  does 
happen,  and  the  diagnosis  is  almost  impossible. 
The  subsequent  progress  of  the  case  may  show 
that  the  pleura  is  certainly  aifeeted,  but  that  is 
no  proof  that  the  pericardium  is  not  also  impli- 
cated; or  the  pericardium  may  be  assuredly 
diseased,  and  yet  the  friction-sound  may  be 
solely  due  to  pleurisy.  The  general  symptoms 
and  the  condition  of  the  pulse  count  for  some- 
thing, but  the  diagnosis  between  pleurisy  and 
pericarditis  is,  in  such  cases,  manifestly  a  difficult 
one,  only  to  be  solved  by  the  further  progress 
of  the  case.  Now  and  then  we  have  a  friction 
sound  audible  towards  one  or  other  side — usu- 
ally the  left — of  the  pericardium,  during  suspen- 
sion of  the  respiratory  movements ;  the  base  of 
the  heart  being  entirely  free  from  friction,  and 
in  these  circumstances  the  probability  seems 
greatly  in  favour  of  the  strictly  pleural  nature  of 
the  disease.  But  even  in  such  cases  a  perfectly 
accurate  diagnosis  is  impossible.  There  is  never 
any  real  difficulty  in  determining  between  a  val- 
vular murmur  and  a  frictional  pseudo-murmur, 
because  in  the  case  of  the  latter  the  sound  is 
restricted  to  the  cardiac  area,  and  usually  only 
to  a  small  portion  of  that,  and  not  being  propa- 
gated to  any  extent  out  of  its  position  of  maxi- 
mum intensity,  and  then  only  equally  all  round, 
and  not  in  any  of  the  definite  lines  in  which 
valvular  murmurs  are  propagated.  Moreover, 
the  position  of  maximum  intensity  of  a  frictional 
pseudo-murmur  never  coincides  with  that  of 
any  valvular  murmur,  except  occasionally  with 
a  diastolic  aortic  one ;  while,  of  course,  the 
natural  sounds  of  the  heart  are  never  replaced 
by  the  pseudo-murmur,  though  they  may  be 
partially  obscured  by  it,  and  all  the  secondary 
results  of  the  valvular  lesion  simulated  are  en- 
tirely wanting. 

Pkoonosis. — The  prognosis  in  pericarditis  is 
□ot  imfavourable ;  one  in  six,  or  about  16  per 
cent.,  is  mentioned  by  some  as  the  ordinary 
mortality;  but  according  to  Bamberger,  peri - 
ciirditis  associated  with  rheumatism  or  any  other 
curable  di.seaso  invariably  terminates  favourably, 
though  the  mortality  is  always  large  when  it  is 
associated  with  Bright's  disease  and  other 
incurable  affijctions,  the  fatal  termination  of 
which  is  hastened  by  the  pericardiac  affection. 
Pericarditis,  like  any  other  acute  inflammation 
occurring  in  an  otherwise  healthy  individual, 
may  be  expected  to  run  a  favourable  course  if 
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not  unduly  treated ;  and  the  danger  to  life  u 
to  be  calculated  by  the  seriousness  of  the  co- 
existing complications,  and  the  age  and  state  of 
the  vita!  powers  of  the  patient.  The  unfavour- 
able phenomena  are,  a  large  quantity  of  effusion, 
great  dyspnoea,  feeble  heart's  action,  small  and 
irregular  pulse,  lividity,  delirium  and  other  ner- 
vous symptoms. 

Tbkatmjjnt. — The  treatment  of  pericarditis 
must  be  regulated  to  some  extent  by  the  nature 
of  the  disease  with  which  it  is  concomitant.  If 
it  concur  with  pneumonia  or  pleurisy,  it  may 
safely  enough  be  entrusted  to  the  remedies  em- 
ployed for  these  diseases ;  or  should  it  accom- 
pany rheumatism,  then  we  must  treat  it  as  part 
of  the  rheumatic  affection.  If  we  can  hopefully 
employ  blood-letting  or  mercury  in  the  case  of 
rheumatism,  then  we  may  employ  the  same  reme- 
dies in  pericarditis;  otherwise  there  is  no  reason 
why  we  should  make  use  of  doubtful  and  dan- 
gerous remedies,  simply  because  the  disease  has 
attacked  a  more  dangerous  part,  but  rather  the 
reverse.  Those  who  have  shown  the  smallest 
percentages  of  deaths  have  been  the  least  per- 
turbative  in  their  treatment,  as  we  might  reason- 
ably expect.  A  rheumatic  pericarditis  ought, 
therefore,  to  be  treated  simply  as  a  rheumatic 
affection  ;  but  inasmuch  as  pain  implicating  the 
heart  has  a  decided  tendency  to  depress  its  ac- 
tion, it' is  of  the  utmost  importance  to  relieve  it 
at  once.  With  this  view  a  large,  warm  poultice 
should  be  applied  over  the  heart ;  and  morphia 
injected  subcutaneously  at  once,  and  repeated 
by  the  mouth,  or  subcutaneously,  at  regular 
intervals,  so  as  to  keep  the  patient  free  from 
pain.  Perfect  rest  must  be  enjoined.  Should 
there  be  much  dicrotism  of  the  pulse,  or  any 
tendency  of  the  heart  to  fail,  then  digitalis 
should  be  administered  at  regular  intervals,  in 
doses  sufficient  to  keep  up  the  cardiac  action, 
such  as  ten  minims  of  the  tincture  every  four 
hours ;  and  with  this  may  be  conjoined  the  use 
of  chloral  in  five  or  ten-grain  doses,  which  is  not 
more  useful  as  a  sedative  than  as  an  antiphlo- 
gistic, and  which  may  very  well  replace  the 
morphia,  having  the  additional  recommendation 
that  it  does  not  interfere  with  the  secretions, 
which  demand  attention,  nor  promote  the  sweat- 
ing, so  troublesome  in  rheumatism.  Where  it 
may  be  considered  advisable  to  give  an  alkali, 
such  as  potash  or  ammonia,  with  the  digitalis, 
it  cannot  be  combined  with  the  chloral,  but  must 
be  given  separately.  In  recent  dmes,  salicin  and 
the  salicylates  have  been  employed  with  success 
in  the  treatment  of  rheumatism.  They  are  not 
true  specifics  for  this  disease,  but  they  tend  to  , 
keep  down  the  fever,  and  apparently  shorten  its 
course.  They  do  not  prevent  the  occurrence  of 
pericarditis,  but  their  use  is  not  contr.i-indi&ited 
by  its  presence.  Blisters  are  frequently  recom- 
mended in  pericarditis,  but  they  may  tend  to  irn- 
tate  the  patient  and  to  excite  his  heart's  action. 
A  few  leeches  often  give  relief  in  suitable  cases. 
We  must,  in  fact,  treat  the  pericarditis  as  pan 
of  the  general  rheumatic  attack,  only  requiring 
a  little  more  attention  than  usual  in  the  way  of 
warmth,  and  relieving  pain ;  and  all  the  pnst 
history  of  this  disease  proves  that  we  shall  in 
this  way  be  more  likely  to  promote  a  favourable 
termination  of  the  disease,  than  by  jeopardising 
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one  patient  by  dangerous  and  uncertain  medi- 
cations. 

Where  the  amount  of  fluid  effused  is  very 
great,  or  when  the  symptoms  seem  to  point  to 
the  presence  of  pus,  it  may  become  a  question 
whether  paracentesis  should  be  performed  or  not. 
The  results  of  this  operation  hitherto  have  not 
been  very  satisfactory,  but  that  is  no  reason 
why  it  should  not  be  resorted  to  if  it  seem  ne- 
cessary, especially  as  it  can  now-a-days  be  so 
easily  done  by  means  of  one  or  other  of  the 
aspirateurs.    The  patient  should  be  placed  in 
the  recumbent  position,  and  the  needle  entered 
between  the  fourth  and  fifth  ribs,  about  half  an 
inch  to  the  left  of  the  sternum,  the  operation 
being,  of  course,  performed  antiseptically,  and 
the  fluid  drawn  off  somewhat  slowly.    For  this 
reason,  therefore,  we  should  be  careful  in  our 
choice  of  an  aspirateur,  as  one  acting  by  a 
powerful   vacuum   might  induce  syncope,  by 
withdrawing  too  rapidly  from  the  heart  a  pres- 
sure to  which  it  has  become  accustomed.  A 
dilated  heart  has  been  said  to  have  been  punc- 
tured, instead  of  a  distended  pericardium,  but  in 
the  present  day  such  a  mistake  is  scarcely  pos- 
sible, though,  of  course,  it  must  be  carefully 
guarded  against.    It  now  and  then  happens  that 
after  the  acute  symptoms  pass  away,  the  peri- 
cardium   remains  obstinately  distended  with 
fluid,  and  it  is,  perhaps,  chiefly  in  these  cases  that 
paracentesis  pericardii  presents  the  most  hope- 
ful prospects.   See  Paracentesis. 

3.  Pericardium,  Gas  in.-  The  putrefaction 
of  an  exudation  causes  the  development  of 
various  gases  within  the  pericardium,  and  the 
production  of  so-called  pneicmo-hydro-pericar- 
dium.  This  condition  is  readily  recognised  by 
the  clear  'ympanitic  percussion-note  over  the 
usually  dull  cardiac  area,  with  a  metallic  gurg- 
ling accompanying  the  cardiac  movement.  Be- 
sides the  circumstance  already  mentioned,  pneu- 
mo-hydro-pericardium  may  also  be  caused  by  the 
entrance  into  the  pericardium  of  gases  from  the 
stomach  and  intestines,  or  of  air  from  the  oeso- 
phagus or  lung,  or  ab  externa. 

4.  Pericardium,  Malformations  of. — The 
malformations  which  may  be  lound  in  connection 
with  the  pericardium  are  described  in  the  article 
Heart,  Congenital  Misplacements  of. 

5.  Pericardium,  TSbw  Growths  in. — Both 
tubercle  and  cancer  may  become  developed 
in  the  fibrinous  layers  of  a  pericarditic  exu- 
dation, usually  secondarily  to  the  occurrence 
of  these  processes  in  other  organs.  This  is  a 
very  rare  circumstance,  however,  as  is  also  the 
occurrence  of  tubercular  or  cancerous  nodules  of 
a  secondary  character  in  the  substance  or  on 
the  surface  of  the  pericardium  itself,  with  which 
a  secondary  pericarditis  speedily  becomes  asso- 
ciated. In  either  case,  but  particularly  in  the 
former,  the  flu  d  in  the  pericardium  is  usually 
of  a  ha;morrhagic  character  when  associated 
with  the  development  of  cancer.  Now  and  then 
tubercular,  and  still  more  frequently  cancerous, 
masses  are  formed  in  the  lungs  or  mediastinum, 
and  pressing  upon  the  pericardium  give  rise  to 
pericarditis,  which  reveals  itself  mainly  by  the 
signs  of  eflRjsion,  and  without  any  direct  symp- 
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toms  of  cardiac  implication.  Sucli  cases  are  not 
often  recognised  during  life.  The  prognosis  is 
always  fatal;  and  the  treatment  palliative  only. 

6.  Pericardial  Adhesions. — Pathologically 
speaking,  tlie  most  important  of  all  the  termi- 
nations of  pericarditis  is  adhesion  of  the  two 
layers,  which  in  its  most  exquisite  form  was 
described  by  the  ancients  as  congenital  absence 
of  the  pericardium.  This  is  a  state  ef  matters 
impossible  to  diagnose,  though  it  may  be  sur- 
mised; and  too  often  it  escapes  even  a  sur- 
mise, unless  the  previous  history  of  the  case  be 
well  known.  Very  rarely  there  remains  a  per- 
manent depression  over  the  cardiac  area,  the 
result  of  pre-existing  pericarditis  and  subse- 
quent adhesion  of  the  visceral  and  parietal  layers, 
and  also  of  the  superjacent  pleura.  More 
frequenUy,  but  still  rarely,  this  state  of  matters 
is  revealed  by  a  systolic  depression  of  the  parts 
over  the  cardiac  apex.  Even  more  rarely — be- 
cause the  result  of  a  more  extensive  infiam- 
mation — we  have  a  systolic  depression  over  the 
scrobiculus  cordis,  caused  by  adhesion  of  the 
two  layers  of  the  pericardium  to  each  other, 
and  to  the  pleura  covering  the  diaphragm,  and 
concomitant  adhesion  of  the  diaphragm  to  the 
liver. 

It  can  be  only  rarely  that  extensive  pericar- 
ditis exists  without  a  simultaneous  myocarditis, 
and  the  results  of  the  latter  afifection  were 
formerly  too  frequently  referred  to  the  peri- 
carditis itself.  An  adherent  pericardium  occur- 
ring in  early  life  may  hamper  the  future  growth 
of  the  heart,  and  may  thus  produce  one  form  of 
so-called  atrophy  of  the  heart,  with  all  the  con- 
sequent results  of  impaired  nutrition.  But  it  is 
only  when  the  subpericardiac  layer  of  muscular 
fibres  has  been  involved  in  the  inflammation, 
that  we  may  have  atheromatous  or  fibrous 
changes  taking  place ;  and,  as  the  result  of 
these,  encasement  of  the  heart  in  a  calcareous 
wall ;  a  local  or,  more  rarely,  a  general  thin 
and  fibrous  condition  of  the  cardiac  muscles ; 
and  either  local  or  general  aneurismal  dilatation. 
These  results  are,  however,  rare.  Hypertrophy 
is  not  to  be  regarded  as  the  result  of  pericardial 
adhesion,  but  of  any  concomitant  lesion  which 
may  be  present,  or  of  some  other  cause ;  for 
though  pericardial  adhesion  may  co-exist  with 
cardiac  hypertrophy,  it  does  not  give  rise  to  it. 
In  the  larger  proportion  of  cases  simple  pericar- 
dial adhesion  is  to  be  regarded  as  not  produc- 
tive of  any  appreciable  untoward  results. 

G.  W.  Balfour. 

PEBIHEPATITIS  (Tepl,  around,  and 
^Trap,  the  liver)  — Inflammation  of  the  capsule  of 
the  liver.    See  Livbr,  Inflammation  of. 

PEBIWEPHBITIS  {jrepl,  around,  and 
t>t<pphs,  the  kidney). — Synon.  :  Fr.  Piriniphrite ; 
Ger.  Perinephritis. 

Definition. — An  acute  or  chronic  disease  of 
the  cellular  tissue  around  the  kidney,  consisting 
of  inflammatory  thickening  of,  and  exudation 
into,  the  tissue,  frequently  followed  by  suppura- 
tion ;  ch^iractorisod  by  fovor,  local  pain,  fulness, 
tondcrnoss  on  pressure,  and  in  many  cases  ulti- 
mately by  fluctuation  ;  and  resulting  frequently 
in  death,  sometimes  in  spontaneous  rocoverv 
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JEtiolo&t.— Perinephritis  in  most  cases  origi- 
nates from  pyelitis  or  suppurative  nephritis,  by 
perforation  or  by  extension  of  the  inflammatory 
process.  It  is  especially  related  to  pyelitis  from 
urbary  calculus.  It  may  result  from  injuries, 
sucli  as  blows,  wounds,  or  severe  strains  ;  or  from 
extension  of  inflammation  from  neighbouring 
parts,  as  from  the  pelvis,  the  gall-bladder,  or  the 
testicle  and  spermatic  cord.  The  disease  appears 
in  some  cases  to  result  from  exposure  to  cold,  es- 
pecially after  previous  exposure  to  excessive  heat. 
It  arises  also  in  the  course  of,  or  as  a  sequel  to 
fevers,  particularly  the  exanthemata.  It  is  most 
common  in  adults,  and  appears  to  affect  equally 
the  two  sexes. 

Anatomical  Chabactees. —  In  the  earlier 
stages  the  cellular  tissue  around  the  kidney  is 
congested ;  and  when  exudation  has  supervened 
the  affected  tissue  becomes  solid  and  firm.  Usu- 
ally suppuration  speedily  takes  place  in  the  centre 
of  the  mass,  commencing  either  at  one  or  at 
nimierous  points,  and  gradually  extending.  The 
pus  is  sometimes  odourless,  sometimes  foetid. 
It  is  important  to  remember  that  a  faecal  odour 
may  be  present  without  perforation,  from  the 
bowel.  The  perinephritic  abscess  may  become 
so  large  as  to  extend  from  the  level  of  the  liver 
and  spleen  to  the  iliac  fossa,  and  may  project  so 
far  forward  as  to  protrude  the  abdominal  wall. 
The  pus  may  burrow  and  make  its  way  to  the 
surface  at  the  lumbar  region,  in  the  lower  part 
of  the  abdomen,  or  even  in  the  thigh.  More  com- 
monly it  makes  its  way  into  the  ureter,  or  the 
colon  ;  sometimes  into  the  peritoneum.  Occa- 
sionally the  diaphragm  is  perforated,  and  the  pus 
is  discharged  through  the  lung.  Sometimes  rapid 
gangrene  is  induced,  and  sloughy  masses  are 
fotmd,  mingled  with  the  purulent  debris.  Either 
without  going  on  to  suppuration,  or  after  dis- 
charge of  the  pus,  cicatrisation  may  take  place, 
dense  fibrous  tissue  permanently  occupying  the 
place  of  the  structures  which  had  been  involved. 

Symptoms. — The  constitutional  symptoms  in 
perinephritis  are  generally  well-marked.  The 
attack  may  be  ushered  in  by  rigors  recurring  fre- 
quently, sometimes  periodically.  The  temperature 
rises  to  100°  or  even  to  105°.  The  pulse  becomes 
rapid,  and  either  bounding  or  feeble.  The  tongue 
is  furred,  there  is  great  thirst,  the  appetite  is  lost, 
and  there  is  a  tendency  to  constipation,  due  in 
part  to  the  fever,  in  part  to  the  mechanical  pres- 
sure upon  the  bowel.  The  skin  is  hot  and  dry ; 
sometimes  there  are  profuse  sweatings,  particu- 
larly during  the  later  stages  of  the  malady.  The 
local  symptoms  are  pain,  usually  aggravated  by 
movement,  and  markedly  by  pressure ;  and  the 
presence  of  a  tumour.  The  tumour  rapidly  in- 
creases, and  while  it  is  at  first  hard  throughout, 
it  soon  presents  deep-seated  fluctuation,  which 
becomes  griidually  more  distinct  and  superficial. 
The  skin  in  the  lumbar  region  is  often  oedema- 
tous,  and  is  usually  pale,  excepting  when  perfora^ 
fcion  is  about  to  take  place.  The  position  of  the 
mass  is  important.  It  is  situated  in  the  region 
of  the  kidney,  and  is  inseparable  from  it,  while 
as  a  riilo  separable  from  the  liver  and  spleen. 
The  urine  may  be  quite  natural,  but  in  many 
cases  It  IS  altered,  inconsequence  of  the  presence 
of  pre-existing  pyelitis  or  nephritis ;  but  even  in 
cases  which  do  not  originate  in  renal  disease. 
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there  is  a  tendency  to  diminution  of  the  urine 
at  first,  and  this  is  apt  to  continue  through- 
out, accompanied  by  a  dark  colour  of  the  secre- 
tion. 

The  onset  of  perinephritis  is  generally  acute, 
but  it  may  be  very  insidious,  especially  when 
it  follows  pregnancy.  Probably  it  sometimes 
terminates  by  resolution  without  going  on  to 
suppuration.  When  suppuration  is  once  fairly 
established,  it  extends  and  makes  its  way,  either 
to  the  surface  or  into  some  internal  cavity.  When 
the  pus  is  making  its  way  outwards,  there  are 
the  usual  features  of  a  burrowing  abscess — the 
skin  becomes  red  and  prominent,  and  at  last  an 
opening  is  formed  by  ulceration.  When  the  pus 
makes  its  way  into  the  colon,  a  copious  discharge 
of  pus  by  the  bowel  occurs ;  and,  owing  to  the 
nature  of  the  opening,  faecal  matter  seldom  makes 
its  way  into  the  abscess-cavity.  If  bursting  into 
the  ureter  occurs,  discharge  of  pus  from  the 
bladder  takes  place.  If  into  the  lungs,  a  sudden 
discharge  may  take  place  with  coughing,  the 
layers  of  the  diaphragmatic  pleura  having  been 
first  agglutinated  together.  With  aU  these  modes 
of  termination  there  is,  as  a  rule,  fell  of  tempera- 
ture, with  relief  of  the  general  and  local  symp- 
toms. When  the  discharge  takes  place  into  the 
peritoneum,  fatal  peritonitis  is  rapidly  lighted 
up.  When  through  the  diaphragm,  the  two 
layers  of  the  pleura  not  being  adherent,  empy- 
ema is  produced,  with  sometimes  gangrene  of  the 
lung.  In  some  instances  of  perinephritic  abscess 
there  is  a  fatal  termination  without  perforation 
having  occurred,  by  means  of  blood-poisoning, 
either  in  the  form  of  pyaemia  with  secondary 
abscesses,  or  of  septicasmia  with  affection  of  the 
spleen  and  other  blood-glands.  In  a  few  cases 
suppurative  pylephlebitis  has  been  met  with,  ac- 
companied by  secondary  abscesses  in  the  liver. 

Diagnosis.—  The  concurrence  of  fever  with 
pain  and  swelling  in  the  region  of  the  kidney, 
is  distinctive  of  perinephritis,  no  other  disease 
presenting  this  exact  combination.  The  tumour 
is  fluctuating,  and  is  in  the  immediate  neighbour- 
hood of  the  kidney ;  it  is  usually  confined  to  one 
side;  its  mass  may  be  tilted  forward  by  pressure 
on  the  renal  region.  It  mustbe  distinguished  from 
new  formations  of  the  kidney,  spleen,  liver,  or 
mesenteric  glands;  from  hydronephrosis;  and 
from  extravasation  of  blood  into  the  cellular  tis- 
sue, due  to  rupture  of  an  aneurism.  Prom  the  first 
group  it  is  distinguished  by  the  fever,  and  the 
fluctuation  and  exact  position  of  the  mass ;  from 
hydronephrosis  by  the  fever,  and  the  characters 
of  the  enlargement ;  from  the  aneurismal  extra- 
vasation by  the  comparatively  slow  growth  of 
the  tumour,  and  the  absence  of  the  characters  of 
aneurism.  In  most  cases  certainty  is  most  readily 
attained  by  means  of  the  aspirator. 

Prognosis. — The  prognosis  is  always  grave, 
and  becomes  increasingly  so  as  the  disease  ad- 
vances. The  duration  is  commonly  short,  the 
case  terminating  in  from  a  fortnight  to  a  month; 
sometimes,  however,  a  case  laste  several  months. 
A  favourable  prognosis  may  be  given  when  per- 
foration outwards  has  taken  place  ;  or  when  the 
abscess  has  burst  internally,  in  such  a  direction 
that  the  pus  escapes  freely,  and  there  is  im- 
provement in  the  general  symptoms. 

Treatment. — In  the  earlier  stages  counter- 
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irritation  by  blistering  is  useful.  The  internal 
use  of  iodide  of  potassium,  and  the  external  appli- 
cation of  iodine,  may  prevent  suppuration.  Sup- 
porting diet  should  be  given,  but  not  stimulants, 
unless  essentially  necessary. 

When  suppuration  has  taken  place  the  abscess 
must  be  discharged  by  the  aspirator,  or  by 
free  incision.  The  latter  is  preferable,  because 
there  are  often  sloughs  or  masses  of  tissue 
which  cannot  be  got  rid  of  by  aspiration.  When 
operation  by  incision  is  resolved  upon,  the  jn- 
.  cision  should  be  made  in  the  lumbar  region 
^  through  the  skin  and  muscular  tissues;  and 
the  finger  should  be  introduced  into  the  abscess 
cavity,  to  tear  down  any  adhesions  which  may 
exist.  When  the  pus  has  been  evacuated,  a 
drainage-tube  should  be  introduced,  so  as  to 
keep  the  passage  open,  and  give  free  egress  to 
the  pus.  The  best  results  are  to  be  expected 
■when  free  incision  is  adopted,  and  Lister's  anti- 
septic method  rigorously  employed  during  the 
operation  and  afterwards.  The  patient's  strength 
must  be  maintained  by  nutritious  food,  tonics, 
and  stimulants  when  required. 

T.  Gbaingeb  Stewart. 

PEBIOD  OF  INOTJBATIOIT. — The  pe- 
riod that  elapses  between  the  entrance  of  an  in- 
fective substance  into  the  system,  and  the  first 
appearance  of  the  symptoms  of  the  disease  which 
it  produces.  See  Incubation. 

PEEIODICITY  IN"  DISEASE.— In  the 

older  physic  the  periodical  phenomena  observed 
in  many  diseases  exercised  an  important  influ- 
ence upon  medical  opinion  and  practice.  In  the 
physic  of  the  present  day  these  phenomena,  al- 
though not  disregarded  by  current  pathology, 
have  scarcely  a  place  in  therapeutical  teachings, 
An  increased  precision  of  medical  observation, 
while  leading  to  the  removal  of  many  errors  of 
the  older  writers  on  the  subject,  has  begotten 
a  general  doubt  as  to  its  value  in  practical 
medicine,  and  brought  about  a,  perhaps,  too 
indiscriminate  rejection  of  the  earlier  views  re- 
specting it. 

Two  English  writer?,  Thomas  Laycock,  M.D., 
and  Edward  Smith,  M.D.,  have  in  recent  years 
devoted  attention  to  the  phenomena  of  perio- 
dicity in  disease.  Laycock,  from  a  general  review 
of  the  periodical  phenomena  observed  in  men 
struation,  in  ntero-gestation  of  the  human  and 
brute  female,  in  the  development  of  the  ova  of 
fishes,  and  in  the  metamorphoses  of  insects,  came 
to  the  conclusion  that  physiological  changes  occur 
in  animals  every  three  and  a  half,  seven,  fourteen, 
twenty-one,  or  twenty-eight  days,  or  at  some  de- 
finite number  of  weeks.  In  other  words,  he  came 
to  the  conclusion  that  there  are  certain  '  critical 
days'  in  health,  days  in  which  there  are  marked 
changes  in  the  vital  movements,  whether  that 
change  bo  for  the  better  or  the  wnrse  ;  and  that 
those  days  may  be  stated  generally  as  the  fourth 
seventh,  fourteenth,  twentieth  (or  twenty-first) 
and  the  twenty-eighth.  Further,  from  a  review  of 
the  periodical  phenomena  observed  in  disease,  par- 
ticularly  in  the  groups  of  eruptive,  intermittent, 
and  continued  fevers,  and  in  gout,  he  endeavoured 
to  show  that  the  changes  observed  in  them  fol 
lowed  a  similar  rule  of  periodicity  to  that  mani 
fested  in  health.    Ho  saw  reason,  moreover, 
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having  regard  to  the  three-and-a-half-day  period 
noticed,  or  seven  half-days,  to  revert  to  the  an- 
cient division  of  the  whole  day  {vvxO'hiJ-^pov)  into 
two  parts,  here  following  G-raves,  who  had  said : 
We  should  not  count  three  days  and  a  half,  but 
seven  half-days  ;  we  should  not  say  seven  days, 
but  fourteen  half-days.    If  this  method  were 
adopted,  many  of  the  apparently  critical  termi- 
nations in  continued  fevers  would,  I  have  no 
doubt,  be  found  strictly  conformable  to  some 
regular  law  of  periodicity.'    Laycock  also  saw 
reason  to  revert  to  the  ancient  doctrine  of  critical 
days  in  fevers,  and  he  thus  elucidates  it :  'In  the 
essay  on  the  judicatory,  or  critical  days,  found 
among  the  writings  of  Hippocrates,  a  critical  day 
is  shown  to  be  that  day  on  which  certain  symp- 
toms will  appear,  enabling  us  to  ascertain — ^first, 
the  probable  duration  or  termination  of  the  dis- 
ease, and,  secondly,  the  symptoms  likely  to  appear 
on  certain  future  days.  The  acts  of  mind  which 
deduced  these  inferences  were  termed  judications 
I'judicationes — Kplcreis);  and  the  day  on  which 
those  acts  were  to  be  made  was  termed  judicatory 
((cpiVijiioy).    So  a  day  might  be  judicatory — first, 
of  the  disease,  its  course  and  termination;  se- 
condly, of  the  symptoms  to  happen  on  another 
day.    Thus  jaundice  and  hiccup,  appearing  on 
the  fifth  day  of  fever,  indicated  a  fatal  disease  ; 
jaundice,  on  or  after  the  seventh,  indicated  dia- 
phoresis ;  on  the  seventh,  ninth,  eleventh,  and 
fourteenth  (if  unaccompanied  by  hardness  in  the 
prsecordia),  a  favourable  termination.    In  pleu- 
risy, if  the  fever  abates  on  the  seventh  day,  the 
patient  will  recover ;  if  it  do  not,  the  disease  will 
be  prolonged  to  the  fourteenth,  on  which  day  it 
is  sometimes  fatal.    This  is  the  first  and  plainest 
exposition  of  the  doctrine  of  critical  days,  and,  I 
believe,  it  is  correct.'    Laycock  then  proceeds  to 
make  a  comparison  of  the  critical  days  of  febril* 
diseases,  and  the  order  of  sequence  observed  by 
intermittents ;  and,  further,  to  compare  both 
these  forms  of  fever  with  the  periodicity  observed 
in  the  exanthemata,  and  make  the  facts  bearing 
upon  that  part  of  their  pathology  harmonise  with 
each  other.  '  The  critical  days,  according  to  Hip- 
pocrates [doubtless  here  writing,  without  know- 
ing he  did  so,  of  what  we  now  call  continued 
fevers],  are:— 1,  4,  7,  9,  11,  H,  17,  20,  or  21. 
The  paroxysms  of  a  tertian  will  take  place  on  the 

1  3  5  7  9  IJ.  13  15  IT  19  21  pa- 
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roxysms  of  a  quartan  wiU  take  place  on  the 
1  1    7  i_o    i_3    18    10      ^nci  if  a  continued 
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fever  existed  with  tertian  or  quartan  exacerba- 
tions, the  more  violent  symptoms  might  be  ex- 
pected to  appear  on  the  days  indicated.  On  com- 
paring the  order  of  days,  discrepancies  between 
the  three  are  suflRciently  obvious  on  a  superficial 
consideration,  but  many  of  them  disappear  on 
more  particular  inquiry.  .  .  .  With  regard  to 
the  exanthematous  fevers,  it  will  be  seen  at  once 
that  the  "critical  days"  they  exhibit  occur  in 
quartan  order.  .  .  .  Exanthematous  typhus  ex- 
hibits the  tertian  type,  and,  as  might  be  inferred, 
the  critical  days  in  this  ferer  are  the  fifth, 
seventh,  ninth,  eleventh,  and  twenty-first.  Scar- 
latina is  sometimes  tertian,  sometimes  quartan.' 

Since  the  discrimination  of  the  several  varieties 
of  continued  fevers,  and  after  the  date  when 
Laycock  wrote,  medical  observation  has  not 
tended  generally  to  support  the  doctrine  of 
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critical  days,  na  it  relates  to  this  group  of  febrile 
disorders,  or  to  confirm  the  evidence  upon  which 
that  doctrine  appeared  to  be  founded.  Murchi- 
son's  observations  {Treatise  07i  the  Continued 
Fevers  of  Great  Britain,  2nd  edit.  p.  187)  did  not 
support  the  applicability  to  typhus  ;  but  in  this 
respect,  as  he  notes,  they  were  not  in  accord 
■with  the  observations  of  Gairdner,  Russell,  and 
Traube  of  Berlin.    The  last-named,  indeed,  as 
also  Wunderlich,  revived  the  doctrine.  Belapsing 
fever  may,  perhaps,  be  said  to  illustrate  the 
doctric},  the  paroxysm  intermitting   on  the 
the  third,  fifth,  or  seventh  day.    According  to 
Murchison  {Treatise,  p.  647)  the  doctrine  fails 
with  respect  to  enteric  fever,  but  he  adds  that  he 
had  '  often  noticed '  that  the  disease  terminated 
about  the  21st  or  28th  day.    E.  Se^m  {Medical 
Thermometry,  1876)  reproduces  the  views  of 
Hippocrates  on  critical  days,  and  Wunderlich's 
seeming  confirmation    of  them  derived  from 
thermometry,  himself  accepting  the  '  similitude,' 
indeed  the  'quasi -identity  of  the  results'  ob- 
tained, in  this  regard,  by  the  father  of  Physic  and 
the  modern  professor.    According  to  Wunder- 
lich's observations  the  majority  of  cases  of  typhoid 
fever  run  a  regular  course,  divided  into  periods 
corresponding  in  time  with  the  division  into 
weeks  and  half-weeks.    The  ordinary  course  is 
about  twenty-one  days,  and  Seguin  describes 
an  '  effervescence  of  seven  days,  a  fastigium  of 
seven  days,  and  a  defervescence  of  seven  days ; ' 
but  he  adds,  with  reference  to  the  irregularities 
which  so  often  mark  the  disease,  '  simple  as  it 
looks,  how  difficult  it  is  to  make  it  out.'  In 
typhus— simple  uncomplicated  cases — the  ther- 
mometer marks  the  fourth  day  as  the  height,  the 
sixth  to  the  seventh  as  the  turning  point,  and  a 
perturbatio  critica  at  the  end  of  the  second  week. 
'  The  doctrine  of  crises,'  says  Wunderlich,  '  was 
for  the  ancients  a  dogma  ....  for  us  it  must 
become  a  law.'  Robert  Lyons  remarks  ( Treatise 
on  Fever,  p.  74,  1861 ) :  'We  are  far  from  deny- 
ing that  at  certain  periods  febrile  disease  pre- 
sents an  unmistakable  tendency  to  terminate  on 
critical  days  ;  _  but  we  think  that  it  is  consistent 
with  observation  to  state  that  a  critical  issue  of 

fever  is  far  less  common  in  our  day 

than  it  once  was.'  And  this,  indeed,  would  ap- 
pear to  be  a  legitimate  conclusion  from  the  ob- 
servations made  in  this  country  bearing  on  the 
subject.  It  would  almost  seem,  in  fact,  on  com- 
paring the  critical  days  set  forth  by  the  older 
writers  with  the  order  of  sequence  followed  hy 
the  paroxysms  of  intermittent  fever,  as  if  the 
indications  of  the  former,  in  the  progress  of  the 
continued  fevers  of  Great  Britain  at  least,  had 
declined  with  the  diminution  of  sources  of  palu- 
dal malaria. 

Laycoek,  as  the  general  result  of  his  investi- 
gation of  the  minor  periods — that  is,  the  daily, 
weekly,  monthly,  and  seasonal  recurrences  of 
vital  movements — as  contra-distinguished  from 
the  Tmjor  periods,  that  is  periods  measured  by 
a  year,  or  by  a  series  of  years,  (which  he  also 
discussed,  but  which  will  be  referred  to  in  Ihis 
article  in  another  connection),  laid  down  the  fol- 
lowing propositions:— (1)  There  is  a  general 
law  of  penodicity  which  regulates  all  tlie  vital 
movements  of  all  animals.  (2)  The  periods 
within  which  those  movements  take  place  admit 
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of  calculations  approximatively  exact.  (3)  The 
fundamental  unit, — the  unit  upon  which  these 
calculations  should  be  based, — must  for  the 
present  be  considered  rs  one  day  of  twelve  hours, 

(4)  The  lesser  periods  are  simple  and  corapouno 
multiples  of  this  unit,  in  a  numerical  ratio  ana- 
logous to  that  observed  in  chemical  compounds 

(5)  The  fundamental  unit  of  the  greater  periods 
is  one  week  of  seven  days,  each  day  being  twelve 
hours  ;  and  simple  and  compound  multiples  of 
this  unit  determine  the  length  of  these  periods 
by  the  same  ratio  as  multiples  of  the  unit  of 
twelve  hours  determine  the  lesser  periods. 

Inquiring  into  the  causes  of  the  periodical 
changes  in  the  vital  movements  of  animals.  Lay- 
cock  saw  reason  to  believe  that  they  were  in 
part  dependent  upon  cyclical  processes  inherent 
in  the  system  {esoteric),  partly  upon  periodic 
agencies  acting  from  without  {exoteric),  or  that 
they  resulted  from  a  combination  of  the  two 
{endexoicric).  Prosecuting  the  inquiry  further  with 
special  reference  to  the  exoteric  agencies.  Lay- 
cock  showed  how  closely  the  periodical  changes 
observed  in  vital  movements  were  linked  to  the 
periodical  phenomena  observed  in  nature  at  large, 
and  this  not  merely  with  reference  to  such  obvious 
phenomena  as  the  alternation  of  sleeping  and 
waking  in  connection  with  the  diurnal  rotation 
of  the  earth,  and  the  succession  of  day  and  night, 
but  also  in  respect  to  the  more  recondite  perio- 
dical changes  in  the  vital  processes.  He  set  forth 
data  which  suggested  that  those  changes,  as  well 
as  the  periodical  changes  observed  in  disease,  had 
definite  relations  to  the  position  of  the  earth  with 
reference  to  the  sun,  and  to  the  position  of  the 
sun  among  the  spheres;  also  to  the  periodical 
fluctuations  occurring  in  atmospherical  tempera- 
ture, pressure,  and  magnetism ;  and  in  the  mag- 
netism of  the  earth,  whether  diurnal,  seasonal, 
or  secular.    And  of  the  periodicity  observed  in 
pathological  processes,  he  endeavoured  to  show 
that  (whatever  the  intimate  nature  of  the  patho- 
logical process  might  be)  neither  the  beginning, 
the  continuance,  the  fluctuations,  the  ending,  nor 
the  recurrence  could  be  rightly  understood  apart, 
from  its  relations  to  the  phenomena  of  physio- 
logical  periodicity  on  the  one  hand,  and  the 
periodicity  of  phj'sical  phenomena  on  the  other 
hand.    He  held  that  there  were  not  wanting  in- 
dications in  pathological  phenomena  of  a  lunar 
period,  and  particularly  of  a  lunar  cj'cle  (eighteen 
years,  Howard's  seasonal  cycle)  ;  the  indications 
of  solar  periods  were  more  obvious;  and  it  was 
to  bo  inferred  that  in  time  we  should  have  evi- 
dence of  greater  pathological  cycles  correspond- 
ing with  the  greater  astronomical  cycles.  Lay- 
cock,  indeed,  saw  clearly  that  so  far  as  exoteric 
agencies  were  active  in  bringing  about  the  perio- 
dical phenomena  observed,  in  physiological  and 
pathological  processes  in  man,  the  changes  of  least 
period  were  linked  inextricably  to  the  changes 
of  greatest  period,  and  that  the  study  of  the 
greater  periods  must  be  approached,  if  success 
were  to  be  hoped  for,  through  the  study  of  the 
lessor. 

Laycoek  wns  of  opinion  that  as  our  knowledse 
of  the  periodical  phenomena  observed  in  vital 
changes  becomes  more  exact  and  extensive,  it 
will  bo  possible  to  establish  a  science  of  vital 
proleptics,haxing  for  its  object  'to  foreteU  social 
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Aiid  individual  suffering' — in  other  words,  a 
iMtience  of  paihologicaJ  forecasting. 

Edward  Smith  examined  the  question  of  peri- 
odical changes  in  living  beings,  in  health  and 
disease,  from  a  stand-point  different  from  that 
taken  by  Laycock.    He  limited  his  observations 
to  the  human  system,  and  prosecuted  a  series  of 
researches  on  the  daily,  weekly,  and  seasonal 
changes  it  underwent,  probably  unique  in  their 
diiration  and  extent.    He  adopted  as  criteria  of 
these  changes  the  rates  of  pulsation  and  inspi- 
ration, the  quantities  of  carbonic  acid  expired, 
of  air  inspired,  and  of  urea  and  urinary  water 
evolved.    The  data  as  to  these  several  changes 
were  determined  by  a  series  of  observations 
made  upon  himself  and  others,  some  phthisi- 
cal, at  hourly  intervals,  without  intermission, 
throughout  the  twenty-four  hours,  during  several 
days  in  succession,  for  the  daily  period,  and  at 
daily  intervals  for  the  longer  periods  of  time. 
The  fluctuations  observed  in  the  different  pheno- 
mena of  health,  being  taken  as  indications  of 
changes  in  the  activity  of  the  vital  processes,  it 
became  possible  to  determine  the  progression 
and  retrogression  of  that  activity  within  the 
several  periods  to  which  the  inquiry  was  directed. 
These  may  be  briefly  stated  as  follows  : — 

Daily  period  {cycle). — Vital  activity  is  at  the 
lowest  between  the  hours  of  1  and  3  o'clock  a.m. 
After  3  o'clock  a.m.  the  activity  increases,  at 
first  slowly,  then  more  quickly,  until  a  maximum 
is  reached  between  the  hours  of  noon  and  2 
p.m.  A  progressive  decline  follows,  rapid  at 
first,  slower  as  the  evening  draws  on  and  falls 
into  night,  until  the  minimum  is  reached  be- 
tween 1  and  3  a.m.  The  day,  in  fact,  as  con- 
cerns the  changes  undergone  in  the  human 
system  may  be  divided  into  two  periods,  one  of 
minimum  change  (approximatively  from  8  p.m.  to 
8  a.m.) ;  and  one  of  maximum  change  (approxi- 
matively from  8  a.m.  to  8  p.m.)  Within  this 
daily  cycle,  smaller  cycles  are  observable,  ac- 
cording to  the  time  and  quality  of  the  meals. 

Weekly  period  {cycle). — A  weekly  period  is  not 
shown  by  a  clear  line  of  progression  of  vital 
change  throughout  the  week,  but  by  the  indica- 
tions of  a  higher  degree  of  change  which  follow 
upon  the  first-day  rest  than  are  manifested  at 
the  close  of  the  sixth  day  of  labour.  The 
evidence  of  a  seven-days'  period  of  change  in 
the  healthy  system,  on  the  line  of  investigation 
pursued  by  Smith,  and  apart  from  the  social  habit 
of  periodical  rest,  is  obscure ;  but  the  social  habit 
is  probably  the  expression  of  a  physiological  want 
of  the  system. 

Seasonal  (ajmwrtZ)  period  {cycle). — A  seasonal 
oycle  is  very  definitely  marked  by  the  intimate 
vital  changes  observed  in  the  human  system. 
Towards  the  close  of  summer  vital  change  has 
reached  its  lowest  point.  With  the  commence- 
ment of  autumn  a  progressive  increase  com- 
mences, which  continues  through  the  autumn 
and  the  winter,  and  reaches  its  iiighest  degree  in 
spring.  Towards  the  close  of  spring  vital  change 
begins  to  decline  progressively.  This  decline 
proceeds  throughout  .Tune  and  July,  at  an  in- 
creasing rate  in  the  latter  month,  and  attains  its 
lowest  degree  early  in  Septe-nber.  The  summer 
changes  in  the  system  exhibit  the  following 
minimum  and  niiiximura  conditions  :  a  minimum 


of  carbonic  acid  and  vapour  exhaled,  of  air  in- 
spired, of  the  rate  and  force  of  inspiration,  of 
alimentation  and  assimilation,  of  animal  heat 
generated,  of  muscular  tone  and  endurance  of 
fatigue,  and,  in  general,  of  resistance  to  adverse 
influence.   A  maximum  of  the  rate  of  pulsation, 
of  the  action  of  the  skin,  and  the  elimination  of 
vapour,  of  the  dispersion  of  heat,  of  the  supply 
of  heat  from  without,  and  of  excess  of  heat,  of 
the  elimination  of  urea   and  urinary  water, 
of  the   distribution  of  blood  to  the  surface, 
of  the  imbibition  of  fluids,  of  relaxation  of 
the  tissues,  and  of  poverty  and  carbonisation  of 
blood.  In  the  winter  season  the  above  conditions 
are,  for  the  most  part,  reversed.    The  autumn 
season  is  marked  by  the  conditions  peculiar  to 
the  summer  or  the  winter,  as  the  character  of 
the  season  resembles  the  one  or  tlie  other ;  it  is 
essentially  a  period  of  change  from  the  minimum 
to  the  maximum.  The  spring  season  is  character- 
ised in  its  early  and  middle  parts  by  the  highest 
degree  of  efficiency  of  every  function  of  the 
human  system,  but  as  the  season  advances  to  the 
close,  these  conditions  merge  into  those  peculiar 
to  summer. 

The  effect  of  season,  Ed.  Smith  observes,  is 
more  than  the  physical  phenomena  of  tempera- 
ture and  atmospheric  pressure  explain,  and  is  so 
universal  that  even  the  same  amount  of  exertion, 
made  at  two  different  seasons,  produced  different 
degrees  of  effect  upon  the  vital  changes — less 
carbonic  acid  being  evolved  from  it  in  summer 
than  in  winter,  in  proportion  to  the  relative 
amounts  when  at  rest  at  these  two  periods. 

The  periodical  changes  here  set  forth  have 
important  bearings  both  upon  the  liability  to 
and  the  treatment  of  disease.  Smith  endeavoured 
to  formulate  these  bearings  and  thus  to  furnish 
a  rational  statement  of  many  facts  which  the  ex- 
perienced practitioner  learns  at  the  bedside,  and 
which  he  applies  empirically. 

But  the  interest  of  the  seasonal  period  is 
more  conspicuously  marked  as  it  influences  the 
liability  to  and  recurrence  of  disease  and  parti- 
cular kinds  of  disease.  And  here  it  should  be 
noted  that  Ed.  Smith  discusses  a  question  which, 
perhaps,  has  been  too  little  considered,  namely, 
the  viability  of  children  born  in  the  different 
seasons  of  the  year.  This  question  he  believed 
to  have  an  important  bearing  upon  the  great 
loss  of  infant  life  which  occurs  in  the  summer 
season.  Smith  concludes  that  the  viability  of 
those  children  is  greatest  who  are  Dorn  in  the 
winter  and  spring  months. 

The  periodical  fluctuations  observed  in  the 
progress  of  current  diseases  in  the  course  of  the 
year  appear  to  be  mainly  determined  by  the  in- 
fluence of  seasonal  changes  on  the  individual. 
This  subject  has  recently  been  examined  by 
Alexander  Buchan  and  Arthur  Mitchell,  M.D. 
{Journal  of  the  Scottish  Meteorological  Society, 
Nos.  xliii.-xlvi.),  with  reference  to  the  variations 
of  mortality  in  relation  to  the  weather  for  dif- 
ferent diseases,  at  different  ages,  in  London,  for  a 
period  of  thirty  years.  The  results  obtained  by 
these  gentlemen  are  of  exceptional  value  for  thn 
length  of  period  over  which  it  has  been  practi- 
cable to  extend  their  examination — a  period  un- 
attainable, for  a  like  number  of  diseases  and 
approximate  correctness  of  data,  in  other  setio- 
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Edward  Ballard,  M.D.,  ou  the  prevalence  of  cer- 
tain sorts  of  sickness,  in  a  particular  district  of 
London,  with  reference  to  meteorological  condi- 
tions, corresponds  closely  with  the  results  shown 
for  the  mortality  in  similar,  kinds  of  sickness  by 
Buchan  and  Mitchell,  the  minima  and  maxima 
of  the  sicknesses  necessarily  preceding  by  a 
longer  or  shorter  period  the  minima  and  maxima 
of  the  mortality  arising  from  them.  The  general 
results  obtained  from  the  London  mortality  may 
be  taken  as  representing  the  influence  of  seasonal 
changes  on  disease ;  but  the  progress  of  the 
diseases  will  be  found  to  follow  the  progress  of 
the  seasonal  changes,  as  these  may  be  found  to 
differ  in,  and  may  be  modified  by,  different  local- 
ities. The  following  is  a  brief  tabular  statement 
of  the  seasonal  mortality  of  the  more  important 
diseases  current,  or  occasionally  present,  in 
London : — 


Small-pox  .   .  .  . 

Measles  

Scarlatina  .   .   .  . 

Diphtheria  .   .   .  . 

Quinsy  (16  years)  . 

Croup  

Whooping  Cough 

Fevers  

Typhus  (6  years)  .  . 

Typhoid  (6  years)  . 

Simple  contlnd.  fever 

Erysipelas  .    .    .  . 

Puerperal  fever  .  . 

Dysentery  .   .   .  . 

Diarrhoea    .   .   .  . 

Cholera  

Rheumatism  .   .  . 

Privation    .   .   .  . 

Purpura  and  Scurvy 

Alcoholism  .... 

Thrush  

(Jout  

Phthisis  

Tabes  Mesenterica 
Hydrocephalus  . 
Heart-disease  .  . 
Laryngitis  .  .  . 
Bronchitis  .  .  . 
Pneumonia .  .  . 
Asthma  .... 
Pleurisy  .... 
ILung-disense  .  . 
Enteritis.  .  .  . 
Teething  .  .  . 
Old  age  .... 


+  + 


+  Above  the  average. 
—  Below  the  average. 


t  Maxima. 
=  Minima. 


This  table  indicates  the  seasons  of  prevalence 
ot  the  several  maladies  above  and  below  the 

seasons  of mortality,  also  the 
seasons  of  maximum  and  minimum  prevalence 
bu  ,t  does  not  exhibit  the  order  of  Lgression 

the  di&'  °f        disS  in 

the  different  seasons.    In  this  place,  however 

/pon  thLoason^-el.:^^  TtTcUTsS 
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occurring  more  or  less  in  each  of  the  particular 
affections,  and  notably  in  certain  groups  of  affec- 
tions, such  as  the  diarrhoeal  and  pulmonary, 
manifest  widely  varying  relations  between  the 
several  kinds  of  maladies,  except,  in  the  groups 
referred  to  and  the  different  seasons. 

Periods  of  Seasons  or  of  Years.~Epidemics.~ 
A  series  of  periodical  phenomena  have  now  to 
be  considered  which  have  been  a  source  of  the 
most  eager  speculation  from  the  earliest  times  of 
niedicine  to  the  present  day.  So  far  as  medicine 
is  concerned  these  periods  have  been  marked  by 
epidemic  morbid  phenomena — epidemics  in  man, 
epizootics  in  animals,  epiphytics  in  plants.  The 
recurrence  of  these  phenomena  at  intervals  shows 
that  over  and  above  the  periodical  morbid 
changes  which  have  hitherto  been  noted,  and 
which  are  completed  within  the  day,  the  week, 
or  a  series  of  weeks,  and  the  seasons  within  a 
year,  there  are  periods  of  change  which  require 
for  their  completion  a  series  of  years  of  longer  or 
shorter  duration,  and  which  for  their  elucidation 
(as  Laycock  showed)  require  to  be  considered  in 
connection  with  the  previously-mentioned  periods. 
These  periodical  morbid  phenomena  are  of  two 
sorts,  the  one  relating  to  particular  localities, 
districts,  or  countries  {epidemics) ;  the  other  to 
gi'oups  of  several  countries  or  to  the  world  gene- 
rally {jpandemics).  There  are,  in  fact,  circum- 
scribed (local)  and  general  epidemics,  the  small 
and  the  great  epidemics  of  some  writers;  the 
former,  local  evolutions  of  disease  having  rela- 
tion chiefly  to  the  physical  and  moral  states  of 
communities,  the  latter,  secular  evolutions  (to 
use  Charles  Anglada's  phrase  :  Ma/adies  Eteintes 
et  Ics  Maladies  Nouvelles,  1869),  which  appear  to 
have  relation  to,  as  yet,  undetermined  cosmical 
phenomena.  To  these  secular  evolutions  of  dis- 
ease ('facts  of  cosmo-chemical  disturbance'  

John  Simon)  some  epidemiologists  would  re- 
strict the  term  epidemic. 

The  law  of  periodicity  of  the  several  diseases 
current  in  a  country,  and  which  are  apt  to  be- 
come epidemic,  has  not  been  determined.  Each 
disease  will  need  to  be  considered  apart ;  and  in 
those  which  are  communicable  from  the  sick  to 
the  healthy,  the  influence  of  an  accumulation 
of  susceptible  persons  in  the  intervals  between 
epidemic  prevalence'  will  have  to  be  distin- 

.'  The  wilter  has  the  following  from  a  mathematical 
fnend :— As  a  first  case,  let  oU  epidemics  be  of  equal 
intensity ;  and  let  there  be  no  condition  operative  in 
determimng  an  epidemic  beyond  the  accumulation  of 
susceptible  people. 
Let  p  be  the  number  ot  susceptible  people  remaining 

in  a  population  after  an  epidemic. 
Let  r  be  the  annual  excess  ot  births  over  deaths  (all 
causes),  with  other  increments  of  susceptible  popn- 

Let  X  be  the  number  of  people  attacked,  or  othprwiiv 
rendered  insusceptible  during  an  e)iidemio. 
And  let  »  be  the  cycle  of  an  epidemic. 
.  To  find  n. 

After  an  epidemic,  the  susceptible  =  p. 
Next  year  „         „        =  p  +  r. 

When  epidemic  comes        „        =  p+nr 
After  epidemic  gone  „        -  r-t-nr'-x. 

But  this  K  ;>. 

.*.  nr  =  x;  and  n  . 

and"wamn^'";«*"!^''  («l^v-nys  present 

and  waiting  to  bo  enidcmio  until  nrmmnlntinn  nf 


epidemic  until  accumulation  of  icr 

„,„-„  ^_        j    r";  ^^^'^^  place,  and  let  us  suppose  om 

selves  concerned  with  a  community  ot  1,000,  of  whom 
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gnished  from  extraneous  conditions  presumably 
operative  in  determining  the  periodicity.  Thus, 
after  the  year  1840,  the  fluctuations  of  small- 
pox in  the  metropolis  were  observed  to  have  a 
close  relationship  -ndth  the  fluctuations  in  quan- 
tity of  unvaccinated  children— so  close,  indeed, 
that  the  periods  of  recurrence  of  epidemic  small- 
pox could  be  pretty  certainly  forecasted  ;  but 
In  1871,  when  one  of  the  periods  of  epidemic 
mcrease  arising  from  an  accumulation  of  un- 
protected individuals  was  due,   some  other 
undetermined  condition  concurred  and  gave  to 
the  epidemic  of  that  and  the  foUovring  year  a 
character  which  had  not  been  observed  in  small- 
pox since  the  general  introduction  of  vacci 
nation.    The  usual  histories  of  epidemics  are 
almost  valueless  for  scientific  purposes :  they  do 
not  discriminate  those  outbreaks  which  are  essen- 
tially of  a  local  nature,  and  dependent  chiefly 
upon  the  state  of  a  particular  place  and  popula- 
tion, from  those  which  are  governed  by  more 
widely  operative  influences.  In  England  the  data 
available  for  such  determination  do  not  exist  for 
more  than  forty  years.    Previous  to  the  com- 
pulsory registration  of  deaths,  and  for  a  short 
time  afterwards,  the  records  of  the  causes  of 
death  (which  can  alone  at  present  be  applied  to 
the  purpose)  were  too  imperfect  to  be  made  use 
of,  and  the  popular  accounts  of  the  recurrence 
of  maladies  were  untrustworthy.    From  the 
Eegistrar-General's  Reports,  for  the  28  years 
1850-77,  it  mav  be  inferred  that  small-pox  was 
epidemic  in  1850-52;  1858;  1863-65;  and  in 
1871-72.    Measles  in  1851;  1854;  from  1858 
to  1863;  in  1866;  1868  ;  and  1874.  Scarlet  Fever 
in  1857-58;  1863-64;  1868-70;  and  in  1874. 
Diphtheria  from  1869  to  1866.  Whooping  Cough 
in  1850;  1864-55;  1857-58;  1861-63;  1866- 
67  •  and  1872.    '  Fever,'  from  1851  to  1855 ;  in 
1857-58;  from  1862  to  1866;  and  in  1868 
Erydpelas  from  1850  to  1866  ;  1858-59  ;  1864  , 
and  1874-75.    Puerperal  Fever  in  1864-65  ;  and 
from  1870  to  1876.  Dijsentery  ivom  1850  to  1859 

certain  nnmber  are  insusceptible,  and  another  number 
(p,  it  does  not  at  present  matter  what  number)  are  sua 
ceptible :— then 

let  r=2  (births -deaths  yearly,  &o.)  ; 
and  let  a; =10  (attacks  in  an  epidemic,  probably  about 
one  death) ; 

then  n  =  £  =  5  years  as  the  cycle  of  epidemic  recurrence 
r 

Now,  in  the  same  community,  with  the  same  r,  let  x 
be  greater  than  in  another  otherwise  similar  community 
(<.«.,  when  the  epidemic  comes  it  attacks  more  people, 
making  them  insusceptible)  ;  the  interval  between  euc- 
eesBlve  epidemics  will  also  be  greater ;  thus  if  a;  =  20, 
tt  =  10  years,  and  so  on.  On  the  other  hand,  if  r  be  larger 
(either  through  large  birth-rate  or  other  immigration  of 
susceptible  persons)  while  x  is  constant  :  the  interval 
between  successive  epidemics  will  be  less;  thus.  If 
1=10  and  r=3,  1=3^  years,  and  so  on. 

So,  again,  fluctuations  in  the  amount  of  p  (from  what- 
ever cause  arlatng)  will  make  a  difference  in  the  quantity 
p  +  nr,  the  number  requisite  for  the  appearance  of  an 
epidemic ;  and  the  interval  between  successive  epidemics 
can  be  alterofl  in  this  way  as  well  aa  by  change  in  n  or  r. 

Take  now  the  case  of  an  epidemic  influence  needing  to 
be  introduced  from  without,  and  supposing  the  degree  of 
lt«  intensity  not  to  vary ;  with  this  alteration  of  hyjjo- 
thesls  the  cycle  of  an  epidemic  will  not  be  less  than  tlie 
time  »,  but  may  be  indefinitely  greater,  owing  to  the 
requisite  introduction  not  taking  place. 

It  is  easy,  in  these  considerations,  to  And  roaaons  tor 
differences  in  epidemic  cycles  among  dlfEeront  ooni- 
mnnltlea,  for  differences  in  the  Intensity  of  successive 
epidemics,  and  for  apparent  alterations  of  susceptibility 
among  communities.  And  these  reasons  will  deserve  to 
be  conBldered  before  going  In  search  of  other  reasons. 


Diarrhcea  in  1852;  1854;  1857;  1859;  1866; 
1868;  and  1870-71;  the  mortality  from  this 
cause  being  moreover  in  excess  throughout  tha 
whole  period  1867-74. 

With  regard  to  cholera  and  '  fevers'  it  must 
here  be  noted  that  Robert  Lawson  holds,  from 
a  widely- extended  range  of  observation,  that 
a  series  of  fluctuations  may  be  distinguished 
in  the  prevalence  of  cholera  and  '  fevers '  fol- 
lowing in  regular  sequence  at  intervals  of  two 
years.  These  fluctuations  are  common  to  both 
hemispheres,  and  as  they  appear  to  move  from 
east  to  west,  he  has  designated  them  '  pandemic 
waves.'  These  waves  have  a  definite  relation, 
he  believes,  to  the  magnetic  isoclinal  lines,  and 
he  has  laid  down  rules  for  determining  their 
position  at  any  time.  {Trails.  Epidemiological 
Society  of  London,  vol.  iii.  p.  216.) 

The  facts  relating  to  the  secular  evolutions  of 
diseases  are  amongst  the  most  interesting,  if  the 
most  lugubrious,  in  the  history  of  the  human 
race.   Although  their  too-frequent  obscurity  and 
their  extreme  complexity  have  hitherto  inter- 
posed an  insuperable  barrier  to  the  construction 
of  a  general  doctrine  regarding  their  occurrence, 
it  is  not  the  less  necessary  that  they  should  re- 
ceive attention.    Here  it  is  possible  only  to  note 
some  of  the  more  salient  indications  of  secular 
periods  of  morbid  evolution.     The  following 
illustrations  (chiefly  according  to  Anglada)  may 
be  mentioned : — 

(a)  The  great  pestilence  of  the  5th  century 
before  Christ,  of  which  the  so-called  'plague  of 
Athens,'  as  described  by  Thucydides,  was  an  in- 
cident. 

(6)  The  pestilences  of  the  2nd  and  3rd  cen- 
turies of  the  Christian  era,  which  are  believed 
to  have  been  of  the  same  nature  as  the  pesti- 
lence of  the  5th  century  B.C.  After  the  3rd  cen- 
tury this  form  of  pestilence  disappeared  from 
history. 

(c)  The  explosion  of  bubonic  (inguinal)  plague 
in  the  6th  century  after  Christ,  when,  for  the  first 
time  in  history,  this  formidable  disease  assumed 
the  epidemic  character  which  it  maintained  to  the 
early  part  of  the  present  century.    Breaking  out 
in  the  reign  of  Justinian  (a.d.  542),  the  disease 
quickly  occupied  the  whole  of  the  then  known 
earth,  and  began  a  tragic  course  which  has  con- 
tinued even  to  our  own  time.    For  twelve  hun- 
dred years  it  had  held  a  pre-eminence  among 
pestilential  maladies,  sometimes  more,  some- 
times less  prevalent,  but  at  aU  times  deadly. 
In  the  16th  century,  when  quarantine  was  estab- 
lished {see  Quarantine),  69  outbreaks  of  the 
disease  were  recorded  in  Europe,  of  which  faTe 
happened  in  England  ;  in  the  17th  century,  66, 
six  in  England;  in  the  18th  century,  28,  none 
in  England;  and  in  the  first  half  of  the  19th 
century,  15.    In  the  17th  century,  the  area  of 
prevalence  of  the  disease  began  to  decrease.  This 
decrease  went  on  progressively  throughout  the 
18th  and  the  commencement  of  the  19th  centuries, 
the  latest  outbreaks  of  the  malady,  however,  being 
not  less  fatal  than  the  earliest;  and  in  1844  i* 
apparently  became  extinct.    But  about  ten  years- 
afterwards  the  disease  again  showed  itself  in  the 
Levant,  and  from  that  time  to  the  present  scat- 
tered circumscribed  outbreaks  have  occurred  in 
Western  Arabia,  (1853,  1874,  and  1879),  North 
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Africa  (1855-59  and  1874),  Mesopotamia  (1867 
and  1873-77),  Persia  (1863,  1870-71,  and  1876- 
77),  and  after  un  absence  of  thirty-six  years  from 
Europe  in  the  province  of  Astrakhan,  Russia 
-(1878-79).  Here,  then,  we  appear  to  have  ro- 
cords  of  one  complete  secular  evolution  of  plague, 
and  to  be  witnessing  the  beginning  of  another. 

The  6th  century  most  probably  also  gave 
birth  to  or  determined  a  new  phase  of  activity 
in  small-pox,  measles,  and  even  scarlatina,  as 
great  epidemics. 

(d)  The  gangrenous  pestilence  of  the  middle- 
ige  (10th,  11th  and  12th  centuries),  a  disease 
long  extinct. 

(e)  The  black-death  of  the  14th  century,  a 
disease  held  by  the  most  competent  writers  to 
differ  essentially  in  nature  from  bubonic  plague, 
and  long  extinct — unless,  indeed,  according  to 
some  writers,  the  Pali  plague  of  India  is  to  be 
regarded  as  the  dregs  of  the  hlaclc-death  of  the 
14th  century.    See  Plagxtb. 

(./')  The  sweating  sickness  of  the  loth  and 
16th  centuries,  which,  born  towards  the  close  of 
the  former  century,  after  five  visitations  (1485- 
86,  1507,  1518,  1529,  and  1551)  disappeared, 
about  the  middle  of  the  latter  century. 

Also,  the  great  epidemic  of  syphilis  of  the 
15th  century. 

{g)  The  choleraic  pestilence  of  the  present 
(19th)  century. 

(A)  The  exceptional  development  of  fatal 
diarrhma,  especially  of  infantile  diarrhxa,  in 
this  century. 

(i)  The  occasional  extension  of  the  yellow 
fever  of  the  tropics  into  Europe,  notably  at  the 
beginning  of  the  present  century. 

{j)  The  great  development  of  diphtheria,  a 
disease  that  had  been  well-nigh  forgotten,  within 
the  past  thirty  years. 

{k)  The  appearance  within  recent  yetirs  of 
cerebrospinal  fever. 

In  these  phenomena  we  have  evidence  of 
secular  pathological  changes,  to  which  a  clue  is 
sought  in  studying  their  relation  with  secular 
meteorological  and  telluric  changes.  In  the  epi- 
demics of  short  recurring  periods — the  lesser 
epidemics,  so  to  speak — it  is  becoming  possible 
to  construct  a  theory  of  recurrence,  founded  on 
the  relationship  of  man  to  his  physical  and 
social  surroundings,  and  the  periodical  changes 
which  he  and  they  undergo  in  common  and  in 
subordination  to  the  periodical  changes  observed 
in  Nature  at  large,  and  when  the  disease  is 
communicable  in  relation  to  the  number  of  sus- 
ceptible people  among  a  community.     In  the 
epidemics  of  long-recurring  periods — the  greater 
epidemics  -  the  same  conflitions  obtain  ;  but  it 
would  appear  as  if  there  were  in  addition  some 
slowly-<leveloped  cumulative  influences  at  work, 
which  manifest  themselves  only  after  long  in- 
tervals of  time.    So  far  as  these  influences  may 
consist  in  meteorological  changes  we  look  princi- 
pally to  India,  where  these  changes  are  more 
uniform  in  thoir  occurrence,  for  the  earliest  clear 
light  on  the  subject.   There,  for  example,  cholera 
1.S  constantly  present  — now  as  a  disease  endemic 
to  a  particular  region,  now  ns  a  wide-spread 
epidemic  within  the  limits  of  the  peninsula,  but 
ever  and  anon  breaking  its  bounds  and  spread- 
ing pandemically  throughout  the  world.  James 


L.  Bryden,  M.D.,  has  shown  that  the  different 
developments  of  cholera  within  the  boundaries  of 
India  have  very  definite  relations  to  particular 
meteorological  phenomena ;  and  it  seems  not  un- 
reasonable to  suppose  that,  following  the  line  of 
research  inaugurated  by  him,  in  progress  of  time 
it  will  become  possible  to  discriminate  between 
the  meteorological  changes  which  determine  or 
concur  with  epidemic  prevalence  of  the  disease 
within  India,  and  those  which  determine  or 
concur  with  wider  extensions  of  the  malady — 
such  as  affected  Europe  in  1829-37,  1847-50, 
1852-56,  1865-67,  and  1869-73.  Blandfordg 
meteorological  researches  promise  much  help  in 
this  direction,  inasmuch  as  they  are  tending  to 
show  a  close  relation  between  the  greater  cycles 
of  meteorological  change  in  India  and  cycles  of 
meteorological  change  in  the  sun's  atmosphere, 
particularly  as  observed  in  the  sun-spot  period. 

It  might  here  be  added  that  the  late  researches 
of  Crudeli  and  Klebs  on  the  development  of  the 
bacillus  malaria  in  the  blood  in  intermittent 
fever,  and  the  well-known  observations  on  the 
appearance  and  disappearance  of  the  spirillum  in 
relapsing  fever,  seem  to  suggest  a  connection  be- 
tween the  periodical  character  of  these  diseases 
and  the  life-cycle  of  these  organisms. 

J.  Netten  Radcliffe. 

PERIOSTEUM,  Biseases  of.  See  Boxe, 
Diseases  of. 

PEBIPHERAL  (irepl,  around,  and  oep-x,  I 
carry). — Of  or  belonging  to  the  periphery  or  cir- 
cumference, as  opposed  to  the  centre.  The  term 
is  now  applied  chiefly  to  morbid  conditions  con- 
nected with  nerves  or  their  terminations,  as  dis- 
tinguished from  those  situated  in  the  nerve- 
centres,  for  example,  peripheral  paralysis,  peri- 
pheral pains.  Peripheral  may  also  be  associated 
with  the  vessels,  as  distinguished  from  the  heart, 
for  example,  peripheral  resistance  ;  and  with  the 
outer  zone  of  the  lobules  of  glandular  organs,  as, 
for  instance,  of  the  liver. 

PERIPTTEUMOITIA  NOTHA  (irtpl, 
around,  Tri/6£<;ua!c,the  lungs,  and  v66os,  false). — An 
obsolete  term,  which  was  formerly  vaguely  ap- 
plied to  a  variety  of  forms  of  acute  inflamma- 
tion of  the  bronchi  and  lungs. 

PERIPROCTITIS  {TTtpl,  around,  and  wpwK- 
T-bs,  the  anus).—  Drfinition. — Inflammation  of 
the  tissues  surrounding  the  rectum. 

The  lumen  of  the  rectum  is  normally,  except 
in  the  act  of  defsecation,  obliterated  by  the  mucous 
membrane  being  thrown  into  folds  from  contrac- 
tion of  the  muscular  coats  of  the  bowel ;  so  that 
a  transverse  section  of  it  in  this  st-'ite  would  pre- 
sent the  appearance  of  a  solid  oval,  with  the  long 
diameter  transverse.  During  defsecation  the  bowel 
is  distended  by  the  passage  of  fseces,  and  in  per- 
sons suljjoct  to  constipation  or  flatulence  this  dis- 
tension is  often  found  considerably  increased  by 
accumulations  of  faeces  or  of  flatus.  The  rectum 
is.  in  order  to  admit  of  this  mobility,  surrounded 
by  a  considenilile  quantity  of  loose  cellular  tis- 
sue, which  below  passes  by  direct  continuity  into 
the  masses  of  adipcise  tissue  which  fill  the  ischio- 
rectal spaces. 

In  consequence  of  the  dependent  position,  the 
comparatively  great  exposure  to  injury,  the  va*- 
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cularity  and  the  liability  to  congestion  from  the 
junction  of  the  portal  and  systemic  venous  sys- 
tems, this  cellular  tissue  is  very  liable  to  inflam- 
mation, which  usually  goes  on  to  suppuration. 

Periproctitis  may  be  either  acute  or  chronic. 

jEtiologt. — Acute  inflammation  around  the 
rectum  may  be  of  traumatic  origin.  Unskilful 
eatheterisation  in  the  male  subject,  by  which  the 
•point  of  tbe  catheter  is  forced  through  the 
urethra  into  tlie  space  between  the  bladder  and 
rectum  ;  penetrating  -wounds  of  the  bowel,  caused 
by  instruments,  such  as  injection-tubes,  stric- 
ture-dilators, &c.,  or  by  foreign  bodies  intro- 
duced by  patients  themselves,  or  by  sharp  sub- 
stances, such  as  fish-bones,  which  have  been 
accidentally  swallowed ;  gunshot  wounds  of  the 
part;  penetrating  wounds,  caused  by  falls  on 
sharp  substances ;  or  even  contusions,  the  result 
of  falls  or  kicks,  may  set  up  such  inflammation.  Or 
it  may  be  the  result  of  extension  of  inflammation 
from  surrounding  parts.  Thus  prostatitis,  cys- 
titis, pericystitis,  ulceration  in  the  membranous 
portion  of  the  urethra,  sloughing  ulceration  of 
the  vagina,  and  the  various  kinds  of  ulcers  in  the 
rectum,  may  be  the  exciting  cause.  If  perforating 
ulcers  be  the  cause,  so  as  to  lead  to  extravasa- 
tion of  urine  or  fseces,  the  inflammatory  process 
is  very  severe.  In  some  rare  cases  no  exciting 
cause  can  be  traced,  and  such  cases  are  known 
by  the  misleading  name  of  '  spontaneous  peri- 
proctitis.' 

Chronic  periproctitis  always  results  from  the 
extension  of  inflammatory  processes  from  neigh- 
bouring parts.  Disease  of  the  sacrum,  coccyx, 
or  lower  lumbar  vertobrae,  or  chronic  disease  of 
the  pelvic  viscera,  often  leads  to  it.  It  is  charac- 
terised by  considerable  infiltration  and  thick- 
ening of  the  cellular  tissue,  as  well  as  by  sup- 
puration. Pysemia  resulting  from  ligature  of 
haemorrhoids  may  be  attended  by  abscesses  in 
this  tissue  ;  which  also,  though  very  rarely,  have 
been  found  in  pyaemia  from  other  causes. 

Symptoms. — In  acute  cases  the  patient  com- 
plains of  a  feeling  of  weight  in  the  part,  and  of 
pain,  which  is  much  greater  during  defaecation. 
As  the  thickness  of  the  integument  in  this  region, 
and  the  fasciae  of  the  part  retard  the  pointing 
towards  the  surface,  extensive  mischief  may 
•exist  ■with  little  external  sign.  Hence  the  im- 
portance in  all  suspected  cases  of  careful  digital 
exploration  of  the  rectum,  by  which  local  ten- 
derness, increased  temperature,  and  either  hard- 
ness or  fluctuation,  according  to  the  stage  of 
inflammation,  may  be  detected.  In  clironic 
cases  the  symptoms  are  usually  masked  by  those 
of  the  exciting  cause. 

Tbeatmknt. — In  all  cases  accumulation  of 
faeces  in  the  rectum  must  be  prevented  by  the 
use  of  simple  enemata ;  whilst  in  acute  cases 
early  surgical  interference  is  imperatively  re- 
quired. In  other  cases,  the  exciting  cause  must 
be  discovered  and  treated  according  to  ciroum- 
fltances.  Jebk.miah  McCarthy. 

PBKITOmStrM,  Diseases  of.— The  peri- 
toneum is  by  far  the  most  extensive  serous 
membrane  in  the  body,  while  it  has  numerous 
folds  and  attachments,  and  is  in  relation  •with 
several  organs  and  structures,  so  that  the  con- 
lideration  of  its  diseases,  though  similar  in  their 


nature,  is  a  much  less  simple  matter  than  in  the 
case  of  the  other  membranes  of  this  class.  It 
must  also  be  remembered  that  in  the  female  the 
peritoneal  cwity  is  in  direct  eomm-unication  with 
the  uterub,  through  the  Fallopian  tubes.  The 
morbid  conditions  of  the  peritoneum  may  be  dis- 
cussed according  to  the  foUo'wing  arrangement : — 

1.  Peritoneum.  Acute  Inflaromation  of. — 
Synon.  :  Acute  Peritonitis  ;  Fr.  Peritonite  aigtie ; 
Ger.  Amite  Bauch/ellentziindung. 

Etiology  and  Pathology. — Acute  perito- 
nitis may  arise  under  several  conditions,  which 
can  be  conveniently  included  under  certain  heads. 

a.  Traumatic. — It  was  formerly  believed  that 
any  kind  of  injury  to  the  peritoneum  was  highly 
dangerous,  and  would  lead  almost  ine-vitably 
to  inflammation.  Not  only,  however,  may  it  be 
punctured  ■with  an  aspirator  or  trochar  without 
any  harm  resulting,  but  it  may  even  be  freely 
opened  and  manipulated,  under  proper  conditions, 
■without  any  injtirious  effects,  as  is  constantly 
exemplified  in  the  operation  of  ovariotomy,  and 
in  performing  abdominal  section  for  various  other 
purposes.  At  the  same  time  a  very  slight  ope- 
ration affecting  the  peritoneum  may  lead  to 
serious  or  even  fatal  peritonitis,  especially  in 
certain  states  of  the  system,  or  if  septic  mat- 
ters are  introduced  into  its  cavity.  Penetrating 
wounds  of  the  abdomen  are  very  likely  to  be 
followed  by  peritonitis,  but  not  necessarily.  The 
rupture  by  violence  of  an  abdominal  organ  will 
also  lead  to  this  result,  should  the  patient  survive 
long  enough,  from  the  escape  either  of  blood, 
or  of  the  contents  of  a  hollow  viscus.  Peri- 
tonitis has  been  attributed  to  a  mere  contusion 
over  the  abdomen.  When  it  arises  from  a  woimd, 
it  is  probably  not  the  simple  injury  to  the  peri- 
toneum that  causes  the  lesion,  but  its  exposure 
to  the  air,  the  introduction  of  septic  matters,  or 
haemorrhage  into  the  peritoneal  sac. 

b.  Perforations  and  Euptures. — In  addition  to 
lesions  due  to  injury,  there  are  several  other 
kinds  of  perforation  and  rupt^ure  which  are  liable 
to  give  rise  to  peritonitis.  These  have  been  dis- 
cussed at  length  in  a  special  article  (see  Pee- 
fobations  and  Rtjptures),  and  it  will  sufiice  to 
mention  here,  that  acute  peritonitis  may  follow 
either  of  the  following  forms  of  perforation  or  rup- 
ture, if  they  do  not  prove  fatal  too  speedily  : — 
(i.)  of  hollow  viscera,  with  escape  of  their  con- 
tents ;  (ii.)  of  solid  organs  which  have  become 
so  softened  as  to  give  way ;  (iii.)  of  cystic  or 
other  localised  accumulations  of  fluid;  (iv.)  of 
collections  of  pus  in  connection  with  any  struc- 
ture within  the  abdomen,  even  the  peritoneum 
itself,  or  in  the  abdominal  wall ;  (v.)  of  an  aneu- 
rism ;  (vi.)  of  a  dilated  receptaculum  chyli ;  (vii.) 
of  fluid  accumulations  -within  the  chest,  which 
have  burst  through  the  diapliragm  into  the  ab- 
domen, such  as  empyema,  pulmonary  abscess,  or 
a  hydatid  cyst.  The  peritonitis  depends  mainly 
on  the  materials  which  thus  gain  access  into 
the  peritoneal  sac,  whether  gaseous,  liouid,  or 
solid,  and  which  irritate  it  more  or  less  according 
to  thoir  nature.  Urine  is  one  of  the  most  viru- 
lent of  such  materials  ;  and  unhealthy  pus  or 
gangrenous  particles  are  also  highly  injurious. 
The  nature  of  the  irritant  -will  also  materially 
influence  the  kind  of  peritonitis  which  is  sot  up. 
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0.  Direct  irritaticm  of  the  'peritoneum. — This 
is  a  common  eource  of  peritonitis,  and  the  irri- 
catiou  may  be  general,  affecting  more  or  loss  the 
whole  peritoneum  ;  or  local.  Thus  it  is  supposed 
that  general  irritation  may  result  from  distension 
of  the  peritoneal  sac  in  cases  of  ascites  ;  and 
certainly  from  extensive  morbid  deposits,  such 
as  cancer  or  tubercle.  Local  irritation  may  be 
excited  by  many  different  conditions,  including 
mere  mechanical  pressure  or  friction,  as  from  a 
tumour,  an   enlarged  cancerous  organ,  or  an 
accumulation  in  the  bowels ;  as  well  as  localised 
inflammation,  suppuration,  ulceration,  or  gan- 
grene.   A  very  severe  form  of  peritonitis  is 
liable  to  be  set  up  by  a  strangulated  hernia  or 
certain  forms  of  acute  intestinal  obstruction ; 
and  this  complication  has  also  to  be  borne  in 
mind  as  a  result  of  mere  local  irritation  in 
typhoid  fever,  and  in  dysentery.    In  some  in- 
stances a  minute  and  careful  search  has  to  be 
made  for  the  source  of  irritation  before  it  can 
be  discovered ;  for  instance,  it  may  be  merely  a 
suppurating  absorbent  gland,  deeply  situated. 
Peritonitis  thus  originating  may  be  limited,  or 
may  spread  universally,  this  depending  very 
much  on  the  nature  of  the  irritant.  Extension 
is  due  either  to  the  products  of  inflammation 
passing  along  the  sub-serous  cellular  tissue,  or 
being  conveyed  by  the  absorbent  vessels. 

d.  Extension. — Besides  the  extension  of  peri 
toneal  inflammation  from  a  local  irritation,  it 
now  and  then  happens  that  pleiirisy  or  peri- 
carditis, especially  if  of  a  septic  nature,  spreads 
through  the  diaphragm  to  the  peritoneum,  pro- 
bably by  means  of  the  system  of  lymph-canals 
existing  between  the  serous  membranes  and  the 
diaphragm.  Inflammation  may  also  pass  along 
the  Fallopian  tubes  directly  from  the  uterus 
to  the  pefritoneum.  In  this  connection  it  may 
further  be  mentioned  that  infectious  emboli  in 
branches  of  the  abdominal  aorta  have  given  rise 
to  peritonitis;  which  has  also  been  attributed 
to  phlebitis  and  peri-phlebitis,  extending  from 
the  umbilical  and  spermatic  veins. 

e.  Secondary.  -This  term  refers  to  cases  of 
peritonitis  originating  as  a  complication  or  local 
manifestation  of  some  general  condition.  Under 
such  circumstances  the  disease  usually  results 
from  a  morbid  or  poisoned  state  of  the  blood — 
especially  when  it  contains  products  of  excessive 
tissue-change  as  in  low  fevers,  abnormal  ma- 
terials, or  infective  agents.  Other  causes  may, 
however,  assist  in  its  development.  The  most  im- 
portant diseases  in  which  secondary  peritonitis  oc- 
curs are  Bright's  disease;  septicaemia  and  pyaemia, 
to  which  puerperal  peritonitis  probably  belongs  ; 
erysipelas,  small-pox,  glanders,  and  other  dis^ 
eases  of  this  class;  and  perhaps  acute  rheu- 
matism and  gout.  It  has  also  been  said  to  follow 
scurvy ;  but  in  a  large  number  of  cases  of  scurvy, 
which  have  come  under  the  observation  of  the 
writer,  peritonitis  never  occurred. 

/.  Idiopathic. — Occasionally  cases  of  perito- 
nitis occur,  which  cannot  be  referred  to  any  of 
the  recognised  causes.  Those  have  been  called 
tdtopalhic,  and  have  been  attributed  to  exposure 
to  cold  excessive  eating  or  drinking,  and  va- 
nous  other  causes  in  individual  instances.  Many 
authorities,  however,  doubt  their  reality, 

g.  Contagion.—VQntomtm  may  be  originated 
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by  contagion,  when  of  the  puerperal  variety 
and  may  thus  become  epidemic.  * 
Peritonitis  in  Females.  — A  few  special  re- 
marks are  called  for  on  this  paint.  Peritonitis 
is  much  more  common  in  females  than  males,  on 
account  of  the  relation  of  the  peritoneum  to  the 
uterus,  and  the  various  conditions  connected 
with  the  genital  organs  and  functions  which  are 
liable  to  affect  it.  The  following  are  the  principal 
of  these  conditions  to  which  peritonitis  has  been 
referred: — (1)  the  uterine  congestion  attending 
menstruation,  aided  by  the  effects  of  cold,  es- 
pecially if  this  should  give  rise  to  inflammation 
of  the  womb;  (2)  the  puerperal  state  and  its 
accidents,  puerperal  peritonitis  being  a  mostim- 
portant  form  of  the  disease,  which  is  discussed 
separately  ;  (3)  premature  delivery,  and  es- 
pecially the  use  of  instruments  in  procuring 
abortion  ;  (4)  extra-uterine  pregnancy ;  (§) 
local  diseases,  such  as  inflammation  of  the  sub- 
stance of  the  womb  or  its  lining  membrane,  or 
in  the  vicinity  of  the  organ ;  ovaritis  ;  uterine 
or  ovarian  tumours;  peri -uterine  haematocele; 
and  inflammation  or  ulceration  of  the  Fallopian 
tubes  ;  (6)  gonorrhcsal  inflammation  spreading 
upwards ;  and  (7)  injections  into  the  cavity  of 
the  uterus. 

Predisposing  Causes. — In  addition  to  sex,  age 
has  to  be  regarded  as  a  predisposing  cause  of 
peritonitis.  It  is  very  rare  in  children,  except 
in  new-born  infants,  in  whom  it  occurs  com- 
paratively frequently,  either  from  inflammation 
or  mortification  of  the  umbilicus,  or  umbilical 
hernia  ;  or  as  the  result  of  infection  from  the 
mother.  The  affection  is  said  to  be  not  uncom- 
mon in  the  foetus,  causing  its  death.  In  children 
peritonitis  is  usually  associated  with  the  acute 
exanthemata  or  pyaemia,  even  sometimes  follow- 
ing vaccination ;  but  it  may  also  be  due  to  tu- 
bercular disease  or  intus-susception,  and  in  very 
rare  instances  has  been  traced  to  an  undescended 
testis,  or  to  injury  in  administering  an  enema. 
Peritonitis  is  predisposed  to  by  previous  at- 
tacks ;  and,  it  is  said,  by  accumulation  of  fasces, 
and  excessive  use  of  strong  purgatives  habitually. 
Ohronic  renal  disease  may  be  regarded  as  a 
powerful  predisposing,  as  well  as  an  exciting 
cause  of  the  complaint,  a  very  slight  irritation 
readily  setting  it  up  when  this  affection  is  present. 

Anatomicai,  Charactees. — The  pathological 
changes  in  peritonitis  present  much  variety  under 
different  circumstances,  as  regards  their  nature, 
progress,  and  extent;  and  although  they  re- 
semble in  a  general  way  those  observed  in  other 
serous  inflammations,  they  exhibit  in  most  cases 
distinguishing  peculiarities  of  a  striking  kind. 

In  the  early  stage  increased  vascularisation 
IS  always  noticed,  but  it  may  subside  at  a  later 
period,  or  be  obscured  by  the  inflammatory  pro- 
A^a!^'  J  cipillary  injection  more  or  less 

diffiised,  thevessels  being  enlarged  and  elongated. 
This  IS  often  very  marked,  giving  rise  to  intense 
redness,  frequently  not  uniformly  distributed,  but 
being  especially  observed  where  coils  of  intestine 
touch  each  other,  and  at  the  starting-point  of  the 
inflammation  in  certain  cases.  Small  extravasa- 
tions of  blood  are  not  uncommon,  and  may  be 
numerous. 


The  products  of  the  inflammatory  process  are 
very  variable,  as  regards  both  thevr  nature  and 
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amount.  In  certain  cases  they  consist  almost 
Mtirely  of  a  fibrinous  exudation  or  organi  sable 
^ph.  with  a  very  little  serum,  often  more  or 
less  tinged  ^th  the  colouring  matter  of  the  blood, 
»nd  containing  flakes  of  lym^h- adhesive  peri- 
ionitis.  The  lymph  is  of  a  yello^ish-grey  colour 
and  at  first  very  soft  and  easily  separable,  but 
afterwards  it  tends  to  become  firmer  a^d  more 
adherent.  It  is  deposited  as  a  film,  which  be- 
comes thicker  by  degrees,  and  may  attain  con- 
siderable thickness.  Usually  the  exudation  forms 
a  continuous  layer,  though  of  unequal  thickness, 
out  occasionally  it  occurs  in  separate  patches. 
It  mats  together  loosely,  or  more  or  less  firmly, 
.the  coils  of  intestines ;  and  covers  the  solid  ns- 
,cera.  where  it  tends  to  attain  a  greater  thickness. 
The'  subsequent  progress  of  this  form  of  peri- 
tonitis in  cases  of  recovery  is  towards  organisa- 
tion of  the  lymph,  and  the  formation  of  thicken- 
ings, bands  of  adhesion,  and  agglutinations, 
which  may  lead  to  grave  consequences. 

In  a  small  proportion  of  cases  of  acute  peri- 
tonitis a  fluid  eflfusion  constitutes  the  principal 
morbid  product,  varying  in  quantity,  but  it  may 
become  so  abundant  as  to  distend  the  peri- 
toneum to  an  extreme  degree.  There  is  a  httle 
deposit  of  fibrmous  exudation.  The  effasion  may 
be  mere  serum,  resembling  dropsical  fluid,  and, 
indeed,  some  writers  have  regarded  certam  cases 
usually  looked  upon  as  those  of  ascites,  as  bemg 
really  of  inflammatory  origin  ;  while  ascites  may 
excite  peritonitis,  and  thus  lead  to  an  admixture 
of  inflammatory  effiision.  In  other  cases  the 
fluid  is  sero-fibrinous,  being  spontaneously  coa- 
gulable,  and  greenish-yeUow,  or  turbid  or  milky ; 
while  flakes  or  larger  fragments  of  lymph  float 
in  it  In  this  condition  there  is  often  much 
fibrinous  deposit.  K  the  fluid  is  absorbed,  ad- 
hesions wiU  subsequently  form. 

In  the  majority  of  cases  the  products  tend  to 
be  of  a  lower  type  than  those  thus  far  described. 
The  exudation  is&equently  soft  and  non-organis- 
able,  or  sometimes  greasy  in  appearance;  not  un- 
commonly it  is  greenish-yellow,  and  infiltrated 
with  pus-cells.  The  fluid  is  also  sero-purulent 
or  actually  purulent.    It  may  be  thick,  laudable 
pus  ;  or  more  Uquid  and  unhealthy-looking;  or 
discoloured,  and  more  or  less  offensive  and  foul 
smelling ;  or  mixed  with  blood  in  various  propor- 
tions, especially  in  scurvy  and  low  fevers.  The 
pus  collects  mainly  in  the  pelvis  as  a  rule  ;  but 
collections  of  it  are  also  found  between  the  coils 
of  intestine,  and  in  other  parts,  pent  up  by 
lymph  or  adhesions,  which  look  like  abscesses, 
and  may  be  of  some  size.    These  collections 
sometimes  give  way,  and  thus  set  up  secondary 
peritonitis.    In  exceptional  cases  purulent  pen- 
tonitis  becomes  chronic,  and  accumulations  of 
pus  burst  externally  or  into  the  intestines.  In 
rare  instances  a  gelatinous  or  colloid  material 
constitutes  the  efiiision  in  peritonitis. 

With  regard  to  obvious  changes  presented  by 
the  peritoneum  and  sub-peritoneal  tissue,  there 
may  be  none,  when  the  lymph  is  separated,  the 
peritoneal  surface  being  normal.  In  other  cases 
it  is  duU,  lustreless,  swollen,  softened,  and  (Edema- 
tous, as  well  BB  the  subserous  tissue,  so  that  the 
serous  covering  can  be  easily  torn  off  from_  the 
organs.  Occasionally  the  structures  are_  infil- 
♦jated  with  actual  pus  ;  and  under  certain  cir- 


cumstances localised  gangrene  occurs  at  one  or 
more  spots. 

The  microscopic  changes  and  appearances 
differ  in  the  several  conditions  indicated,  bui 
it  must  suffice  to  state  that  they  are  similai 
to  those  observed  in  other  forms  of  serous 
inflammation,  such  as  transudation  from  the 
vessels  ;  migration  of  corpuscles  ;  separation 
of,  changes  in,  and  proliferation  of  the  endo- 
thelial cells  ;  proliferation  of  the  connective- 
tissue  corpuscles  ;  and  the  formation  of  vascular 
granulations.  The  proportion  of  cells,  and  their 
vitality,  differ  very  much  in  the  several  kinds  of 
exudation.  The  changes  which  take  place  in 
the  formation  of  adhesions  and  allied  conditions 
are  also  like  those  noticed  in  other  serous  mem- 
branes.   See  Seeous  Mbmbbaots,  Diseases  of. 

In  certain  forms  of  acute  peritonitis  foreign 
materials  of  different  kinds  are  found  in  the  peri- 
toneal sac.  Ecetid  gas  may  be  present,  either 
from  decomposition  of  inflammatory  _  products, 
from  transudation  through  the  intestinal  walls, 
or  from  perforation.  The  last-mentioned  cause 
also  accounts  for  the  presence  of  foreign  bodies, 
the  contents  of  the  stomach  or  intestine,  worms, 
bile,  gall-stones,  urine,  and  other  materials  which 
have  set  up  the  peritonitis. 

The  muscles  of  the  abdominal  wall  are  often 
found  more  or  less  softened,  pale,  and  degene- 
rated in  severe  cases  of  peritonitis.  The  in- 
testines are  ahnost  always  distended  with  gas, 
in  some  cases  to  an  extreme  degree,  so  that 
they  protrude  when  the  abdomen  is  opened. 
Their  walls  are  infiltrated,  (Edematous,  and  soft- 
ened ;  and  the  mucous  layer  can  be  readily  sepa- 
rated. The  stomach  is  usually  small  and  more 
or  less  contracted,  being  covered  by  the  intes- 
tines. The  liver  and  spleen  are  often  pale,  or 
discoloured  to  a  slight  depth. 

The  morbid  appearances  in  acute  peritomtis 
may  be  more  or  less  general  or  diffuse,  the 
whole  extent  of  the  membrane,  however,  being 
rarely  involved;  or  local  or  circumscribed,  the 
latter  being  due  to  some  local  irritation,  and 
not  spreading,  either  owing  to  the  nature  of  the 
inflammation,  or  because  it  is  prevented  by  ad- 
hesions. It  may  lead  either  to  a  local  forma- 
tion of  lymph,  as  over  the  liver  or  some  other 
organ;  or  to  a  circumscribed  collection  of  pus, 
which  becomes  practically  an  abscess,  and  may 
burst  in  various  directions  according  to  its  seat. 
Some  local  varieties  of  peritonitis  have  received 
special  names,  such  as  peMc,  parietal,  omental, 
liepatic,  nephritic,  and  vesical. 

It  must  be  remarked  that  special  care  is  re- 
quired in  making  a  post-mortem  examination  in 
cases  of  acute  peritonitis,  as  in  many  f(3rms  of 
the  disease  the  products  are  extremely  virulent, 
and  cause  dangerous  or  fatal  septicaemia  if  intro- 
duced into  the  system  in  the  smallest  quantity. 
Moreover,  in  some  forms  infection  is  very  liable 
to  be  conveyed  to  other  persons,  and  extreme  pre- 
(sautions  are  demanded  in  this  matter  in  dealing 
•with  women  in  the  puerperal  state. 

Symptoms.— The  fact  must  be  clearly  recog- 
nised at  the  outset  that  the  clinical  history  of 
acute  peritonitis  varies  considerably  in  different 
cases,  according  to  its  immediate  cause,  the  con- 
dition with  which  it  is  associated,  its  seat  and 
extent,  the  course  which  the  inflammation  takes, 
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the  products  which  it  originates,   and  other 


cireumstfincos.  So  far  as"  the  peritonitis  is 
concerned,  the  phenomena  to  be  anticipated  are 
local  and  general.  The  local  phenomena  are 
due  to  tiie  inflammation  itself;  to  its  products; 
and  to  its  direct  effects  upon  abdominal  organs 
and  structures,  especially  upon  muscular  tissues, 
which  it  first  irritutes  and  then  paralyses.  They 
may  be  further  subdivided  into  abdominal  and 
thoracic.  The  general  symptoms  are  either  of  a 
febrile  character;  or  depend  upon  the  absorption 
of  purulent  or  septic  matters  formed  in  the  peri- 
toneum ;  or  are  indicative  of  collapse.  It  will  be 
expedient,  in  further  discussing  this  subject,  to 
indicate  first  the  usual  clinical  course  and  phe- 
nomena of  acute  peritonitis ;  and  then  to  point 
out  the  more  important  clinical  varieties  of  the 
disease. 

The  invasion  is  usually  distinct,  being  indi- 
cated by  shivering  or  actual  rigors,  which  may  be 
repeated  several  times.  If  the  peritonitis  is  due 
to  perforation,  however,  the  phenomena  attend- 
ing this  lesion  constitute  the  initial  symptoms, 
but  even  here  rigors  not  uncommonly  occur  sub- 
sequently. The  local  and  general  symptoms 
characteristic  of  peritonitis  speedily  supervene. 

Local  sgmptoms. — Pain  is  one  of  the  most 
constant  and  striking  symptoms  of  acute  peri- 
tonitis, and  it  comes  on  very  speedily,  or  in  cer- 
tain cases  may  even  precede  rigor.    It  depends 
directly  on  the  inflamed  condition  of  the  perito- 
neum.    As  a  rule  it  commences  locally,  and 
especially  in  the  lower  part  of  the  abdomen,  but 
it  rapidly  spreads  more  or  less  extensively,  being 
often  felt  over  the  whole  abdomen,  though  not 
uncommonly  more  marked  in  one  or  more  spots, 
such  as  where  the  inflammation  started  from,  and 
also  in  the  umbilical  region.    This  may  depend 
upon  greater  intensity  of  the  inflammation  at 
these  points.    The  pain  is  usually  exceedingly 
severe  and  intense,  and  it  may  be  excruciating  or 
agonising,  as  evidenced  in  the  expression  of  the 
piitient's  face.    In  character  it  is  variously  de- 
scribed as  hot,  burning,  cutting,  boring,  shoot- 
ing, darting,  and  so  on.     From  time  to  time 
exacerbations  are  liable  to  occur,  owing  to  spas- 
modic movements  of  the  intestines  disturbing  the 
inflamed  structures.  Any  movement  of  the  body 
increases  the  suffering,  so  that  the  patient  in- 
stinctively keeps  the  trunk  at  rest,  and  assumes 
a  characteristic  posture,  so  as  to  relieve  all  ab- 
dominal tension,  namely,  lying  on  the  back,  with 
the  thighs  and  knees  flexed,  and  the  legs  drawn 
well  up.    Moreover,  abdominal  respiration  is 
restrained  or  entirely  checked,  as  the  necessary 
movements  increase  the  pain  ;  which  is  also  ag- 
gravated by  any  such  disturbance  as  the  act  of 
coughing,  vomiting,  or  defaecation  causes.  At  the 
same  time  there  is  the  most  exquisite  tenderness, 
so  that  the  patient  dreads  any  objective  exami- 
nation, and  cannot  bear  the  least  touch,  though 
deeper  pressure  is  still  more  unendurable.  In 
some  cases  even  the  weight  of  the  bed-clothes 
cannot  be  tolerated. 

Prominent  symptoms  occur  in  connection  with 
the  alimentary  canal.  Tlic  appetite  is  com- 
pletely lost,  but  there  is  intense  thirst.  The 
tongue  IS  furred,  and  .often  presents  a  peculiar 
appearance  being  very  small,  red,  and  irritablo- 
x>okiug,  and  soon  tending  to  dryness.  The  taste 
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is  affected,  and  becomes  bitter  or  otherwise 
disagreeable,  or  even  disgusting.    Nausea  and 
vomiting  are  usually  urgent  symptoms,  and,  as 
a  rule,  set  in  very  early.    Vomiting  occurs  when 
anything  whatever  is  taken,  and  even  spon- 
taneously, while  there  is  a  constant  feeling  of 
sickness.    At  first  the  vomited  matters  consist 
of  mucus  and  altered  food ;  subsequently  they 
present  a  grass-green  appearance  ;  or  under  cer- 
tain circumstances  they  may  become  faeculent, 
even  quite  apart  from  intestinal  obstruction! 
Gaseous  eructations  are  also  common.  Obsti- 
nate constipation  is  the  rule  in  acute  peritonitis, 
but  exceptionally  diarrhoea  occurs.    At  first  the 
intestinal  walls  are  more  or  less  spasmoiiically 
contracted,  but  they  soon  become  paralysed,  so 
that  they  are  distended  to  a  variable  degree 
with  gas,  and  this  frequently  culminates  in 
extreme  tympanites  or  meteorism.    During  the 
development  of  this  symptom,  irregular  and 
inefficient  peristaltic  movements  of  the  bowel 
often  occur,  or  certain  parts  are  more  distended 
than  others,  and  these  conditions  may  be  seen 
or  felt,  while  they  give  rise  to  audible  rumbling 
or  gurling  sounds  or  borborygmi.    The  rapidity 
of  the  distension  of  the  abdomen  will  depend 
much  upon  the  previous  condition  of  the  abdo- 
minal walls,  as  to  whether  they  are  firm  or  lax 
and  yielding;  and  upon  the  rapidity  with  which 
their  muscles  become  paralysed. 

The  only  other  notable  local  symptoms  in  the 
abdomen  are  referable  to  the  urinary  organs. 
The  urine  not  only  presents  febrile  characters, 
but  is  usually  markedly  diminished  in  quantity, 
and  may  even  be  suppressed.  What  is  passed  is 
often  hot  and  scalding.  Micturition  may  at  first 
be  very  frequent,  owing  to  irritation  of  the 
bladder ;  subsequently  retention  is  liable  to 
occur,  owing  to  paralysis  of  this  organ.  The 
urine  is  not  uncommonly  albumimous. 

J aundice  is  now  and  then  observed  in  cases  of 
acute  peritonitis. 

The  thoracic  symptoms  which   may  result 
from  the  local  effects  of  acute  peritonitis  are 
hiccough,  which  is  in  many  instances  very  dis- 
tressing ;  the  form  of  dyspnoea  in  which  the 
respirations  are  very  hurried— reaching  40,  50, 
60,  or  more— shallow,  superficial,  and  costal: 
sometimes  cough,  although  the  patient  makes 
every  effort  to  suppress  it;  and  cardiac  dis- 
turbance, the  action  of  the  heart  becoming  very- 
rapid.    The  disorder  of  the  respiratory  and  cir- 
culating functions  is  partly  due  to  the  general 
condition,  but  they  are  also  locally  influencrxl  by 
the  pain  accompanying  peritonitis;  by  its  direct 
effects  upon  the  diaphragm ;  and  by  the  me- 
chanical effects  of  gaseous  or  fluid  accumulations 
upon  the  diaphragm  and  thoracic  contents.  More- 
over, morbid  conditions  within  the  chest  may  be 
associated  with  peritonitis,  such  as  pleurisy, 
pneumonia,  or  pericarditis. 

Physical  signs.— The  conditions  resulting  from 
peritonitis  give  rise  to  certain  physical  signs, 
which  need  to  be  briefly  indicated.  It  must  be 
remembered  that  in  this  disease  physicjil  exami- 
nation ought  to  be  practised  most  gently  and 
cautiously  The  causes  of  the  abnormal  physical 
61^8  are  the  pam  ;  the  distension  and  other  dis- 
orders of  the  intestines ;  and  the  presence  of  in- 
flammatory products  or  of  other  materials  in  the 
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peritoneal  cavity.    1.  The  abdomen  at  an  early 
periofJ  of  the  case  may  be  slightly  depressed, 
,wing  to  tension  of  the  muscles,  but  soon  be- 
comes more  or  less  enlarged,  and  often  attains  a 
o-reat  size,  the  skin  being  stretched,  and  the  lower 
part  of  the  chest  also  distended.  Generally 
the  enlargement  is  quite  symmetrical,  but  not  al- 
ways. A  transverse  groove  is  sometimes  visible, 
passing  across  the  epigastrium.    In  very  mus- 
cular individuals  the  abdomen  may  be  but  little 
enlarged  in  peritonitis.     2.  There  is  marked 
absence  of  diaphragmatic  respiratory  movements, 
and  these  movements  as  a  whole  are  restricted. 
The  lower  intercostal  spaces  do  not  fall  in  during 
inspiration.    Very  rarely  a  frietion-fremitus 
may  be  felt  in  some  part  of  the  abdomen  when  a 
full  breath  is  taken.    3.  Intestinal  movements 
are  often  seen  or  felt.   4.  Palpation  reveals  that 
the  abdomen  is  smooth  and  regular;  at  first  the 
muscles  are  felt  to  become  as  it  were  instinc- 
tively contracted  when  palpation  is  practised  ; 
subsequently  the  sensation  is  usually  that  of 
more  or  less  tympanitic  or  drum-like  tension. 
There  are  exceptional  cases  in  which  it  is  that 
of  fluid.    5.  Percussion  usually  yields  chiefly 
a  more  or  less  tympanitic  sound,  though  not 
necessarily  uniform  in  tone  and  pitch  over  the 
entire  abdomen.  The  hepatic  and  splenic  dulness 
are  diminished  or  completely  annulled,  even 
though  there  be  no  gas  in  the  peritoneum  itself. 
A  small  quantity  of  fluid  cannot  be  detected,  or 
only  by  careful  examination  in  certain  postures 
(see  Ascites),  and  it  is  u.suaUy  hardly  worth 
while  in  cases  of  peritonitis  to  disturb  the  patient 
for  this  purpose.    Generally  the  dulness  due 
to  fluid  can  be  elicited  in  dependent  parts  of 
the  abdominal  cavity,  being  as  a  rule  distinctly 
movable  with  change  of  posture.   It  is  said  that 
the  line  of  demarcation  between  the  dulness  and 
tympanitic  soimd  is  found  to  be  zigzag  when 
carefully  percussed  out,  owing  to  the  fluid  getting 
in  between  the  loops  of  intestine.     In  excep- 
tional cases  of  acute  peritonitis  the  dulness  of 
fluid  is  the   main  percussion-sound  noticed. 
Fluctuation  will  be  present   where  there  is 
fluid,  but  it  is  not  a  very  reliable  sign  in 
acute  peritonitis.     6.  Auscultation,  as  a  rule, 
merely  reveals,  if  anything,   sounds  of  the 
movements  of  flatus  in  the  stomach  and  intes- 
tine ;  or  succussion-sounds,  due  to  the  shaking 
up  of  fluid  and  gas  in  these  organs.  Fric- 
tion-sound is  for  several  reasons  a  rare  phe- 
nomenon, but  may  occasionally  be  heard  over 
some  spot  if  the  patient  can  be  made  to  breathe 
sufficiently  deeply,  mainly  over  a  solid  organ, 
and  especially  the  liver.     7.  Examination  of 
the  chest  often  reveals  more  or  less  compression 
of  the  lower  parts  of  the  lungs  ;  and  displace- 
ment of  the  heart  upwards  and  towards  the  left. 

General  symptoms. — Pyrexia  usually  speedily 
sets  in  in  acute  peritonitis,  but  in  certain  cases 
there  is  no  rise  of  temperature  throughout. 
Wliile  presenting  considerable  differences,  as  a 
rule  the  temperature  rises  markedly  at  an  early 
period,  and  continues  high  for  a  time,  though 
generally  with  remissions,  having,  however,  no 
regular  course.  There  are  the  usual  accom- 
paniments of  fever ;  and  the  urine  is  markedly 
febrile,  being  concentrated,  high-coloured,  and 
depositing  urates  abundantly.    The  pulse  be- 
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comes  very  frequent,  reaching  120,  140,  or  eve^ 
160  ;  it  is  also  small,  sharp,  and  often  peculiarly 
hard,  wiry,  or  thready.    The  increased  rapidity 
of  breathing  is  partly  due  to  pyrexia.    The  pa- 
tient soon  presents  an  aspect  of  serious  constitu- 
tional disturbance  ;  the  expression  of  the  faco  is 
one  of  pain  and  grave  anxiety,  and  the  features 
are  sunken,  pinched,  and  withered.    There  is 
much  debility  or  actual  prostration,  while  at  the 
same  time  the  patient  is  generally  uneasy  and 
restless,  tossing  the  arms  about,  but  keeping  the 
trunk  motionless.    A  more  or  less  cyanotic  ap- 
pearance may  be  evident.    There  are  usually  no 
prominent  nervous  symptoms  at  first,  except,  per- 
haps, headache  and  sleeplessness.    The  intellect 
generally  remains  clear  to  the  last,  and  it  oc- 
casionally happens  that  the  supervention  of  peri- 
tonitis rouses  a  patient  whose  consciousness  has 
been  previously  more  or  less  blunted.    In  ex- 
ceptional cases  delirium  or  impaired  conscious- 
ness are  early  symptoms.    The  further  progress 
of  the  general  symptoms  will  be  indicated  under 
the  following  heading. 

Course  and  Tbrminatioks. — The  large  ma- 
jority of  cases  of  acute  peritonitis  terminate 
fatally,  and  usually  within  a  few  days,  the  pro- 
gress being  rapid.  It  is  important  to  notice  that 
the  patient  may  feel  better,  and  that  the  pain 
often  diminishes  or  even  subsides,  sometimes 
suddenly,  while  the  general  condition  is  becoming 
worse  and  worse.    The  tympanites  may  also 
become  less,  or  disappear.  Sometimes  before  the 
close  an  abundance  of  dark,  blood-stained  fluid 
is  discharged  from  the  stomach  and  bowels, 
without  any  effort.    Death  may  occur  while  the 
pyrexia  is  still  high ;  but  usually  the  phenomena 
observed  become  those  of  collapse,  combined  with 
signs  of  impaired  respiration  and  stagnant  circu- 
lation.   TL"»  patient  is  greatly  prostrated.  The 
countenance  assumes  more  and  more  the  as- 
pect of  collapse,  the  eyeballs  appearing  sunken 
and  surrounded  with  dark  areolse,  the  cheeks 
hollow,  and  the  features  markedly  pinched,  with 
blueness  of  the  lips;  the  expression  is  that 
of  extreme  anxiety.    JL'ne  temperature  falls,  and 
often  becomes  sub-normal ;  the  extremities  are 
cold ;  and  the  skin  is  covered  with  clammy  sweats, 
while  the  prominent  parts  are  peculiarly  cold 
and  blue.    The  pulse  becomes  extremely  rapid ; 
feeble,  sometimes  to  complete  extinction  ;  and 
irregular.    The  respirations  are  very  hurried 
and  shallow ;  and  the  voice  is  weak  or  lost.  As 
already  stated,  the  mind  generally  remains  clear 
to  the  last ;  but  in  some  cases  the  mental  faculties 
are  somewhat  obscured  towards  the  close,  and 
delirium  of  a  low  type  occurs ;  occasionally  a  co- 
matose condition  supervenes.   In  some  insbuices 
the  symptoms  become  those  of  the  typhoid  state. 

Acute  peritonitis  occasionally  subsides  into  a 
chronic  condition,  in  which  localised  Rccumula- 
tionsof  fluid  remain,  and  the  patient  lingers  on,  the 
temperature  continuing  elevated,  but  presenting 
irregularities.  Different  events  may  then  occur, 
such  as  bursting  of  fluid-collections  in  various 
directions,  the  supervention  of  septicaemia  or 
pysemia,  or  general  wasting  and  anaemia,  death 
ultimately  taking  place  after  a  variable  interval. 

Recovery  ensues  in  a  certain  proportion  of 
cases,  whore  the  inflammation  has  not  been  ex- 
tensive, and  where  its  products  are  either  fibri- 
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nous  or  sero-fibrinous.  Improvement  is  indicated 
by  a  concomitiint  diminution  of  the  abdominal 
symptoms ;  restoration  of  the  action  of  the  bowels; 
sometimes  an  increase  in  the  quantity  of  urine; 
a  change  in  the  aspect  and  expression  of  the 
patient ;  increased  fulness  and  force  of  the  pulse, 
and  diminution  of  its  frequency  ;  a  gradual  fall  of 
temperature;  restoration  of  sleep;  and  sometimes 
the  occurrence  of  perspiration.  It  is  said  that 
occasionally  a  crisis,  with  critical  discharges, 
occurs,  but  this  is  quite  exceptional,  the  decline 
of  temperature  being  usually  by  lysis.  After  ap- 
parent recovery  from  acute  peritonitis  the  effects 
of  adhesions  may  prove  serious. 

Clinical  Varieties. — It  will  only  be  practi- 
cable to  indicate  here  the  most  striking  of  the 
clinical  variations  presented  by  cases  of  acute 
peritonitis.  Two  special  forms  are  described  in 
separate  articles.  <See  Pubepbral  Diseases  ;  and 
Pelvic  Peritonitis. 

(a)  Peritonitis  from  Intestinal  Obstruc- 
tion.— Here  the  symptoms  of  the  obstruction  are 
the  most  prominent,  and  the  peritonitis  only  modi- 
fies them,  and  helps  to  hasten  the  fatal  issue,  whi  ch 
is  mainly  due  to  the  intestinal  condition.  It  is 
in  these  cases  that  the  movements  of  the  bowels 
are  most  evident,  and  the  meteorism  is  extreme. 
The  temperature  may  continue  normal  or  even 
sub-normal  throughout.  The  course  is  usually 
very  rapid. 

(6)  Perforative. — When  general,  this  is  an 
intense  and  very  fatal  form  of  peritonitis,  and 
usually  runs  its  course  very  speedily,  especially 
if  highly  irritating  materials  gain  access  into 
the  peritoneum.  Usually  it  is  distinctly  pre- 
ceded by  the  characteristic  symptoms  of  the 
perforation ;  or  some  condition  is  present  in  which 
a  perforation  may  be  anticipated.  Therefore, 
if  rigors  occur,  they  follow  a  sudden  local  pain, 
which  spreads  rapidly  over  the  abdomen.  The 
local  symptoms  are  extremely  marked,  and  the 
vomiting  is  likely  to  be  most  violent,  except,  it 
is  said,  in  those  cases  where  the  stomach  itself 
is  the  seat  of  a  large  perforation.  Moreover, 
there  may  be  signs  of  gas  in  the  peritoneal 
cavity  {see  Peritoneum,  Gas  in).  The  symp- 
toms of  collapse  are  evident  from  the  first,  and 
quickly  become  aggravated.  The  temperature  is 
often  below  the  normal.  Should  the  perforation 
take  place  into  a  limited  portion  of  the  perito- 
neum, the  symptoms  are  correspondingly  limited, 
and  less  severe. 

(c)  Adynamic  or  Typhoid. — Cases  of  peri- 
tonitis may  be  thus  grouped  which  exhibit  a  dis- 
position to  the  rapid  development  of  adynamic 
or  typhoid  symptoms.  These  may  depend  upon 
the  condition  with  which  the  peritonitis  is  asso- 
ciated ;  or  upon  septicaemia  or  pyaemia,  arising 
from  the  absorption  of  inflammatory  products 
from  the  peritoneum.  In  some  of  these  cases 
the  local  symptoms  are  not  so  evident,  and  may 
be  quite  latent. 

(d)  Latent.— This  term  implies  that  the  cha- 
racteristic symptoms  ofperitonitis  are  either  alto- 
gether absent,  or  so  indefinite  as  to  be  practically 
valueless  for  diagnostic  purposes.  Such  may 
happen  in  cases  belonging  to  the  adynamic  group, 
where  the  patient's  consciousness  is  so  impaired 
that  he  cannot  feel  pain ;  but  even  then  pressure 
over  the  abdomen  may  bring  out  indications  of 
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pain,  if  carefully  watched  for.  For  some  latent 
cases  of  acute  peritonitis,  of  which  the  writer 
has  seen  a  striking  instance,  no  explanation  can 
be  given.  To  this  class  may  also  be  referred 
those  cases  where  it  is  really  difficult  to  draw 
the  line  between  mere  ascites  and  peritonitis 
with  abundant  fluid  efiusion. 

(e)  Infantile. — Tiiis  has  been  described  as  a 
variety  of  peritonitis.  In  young  infants  pain 
and  tenderness  in  this  disease  are  indicated  by 
the  expression,  and  by  a  short  cry  or  whine. 
They  do  not  cry  loudly,  on  account  of  the  pain 
thus  caused.  The  abdomen  is  greatly  distended 
with  flatus.  Vomiting  is  less  common  in  children 
than  in  adults.  Pyrexia  is  usually  considerable 
at  an  early  period ;  and  the  pulse  becomes  ex- 
tremely frequent,  even  uncountable.  Occasion- 
ally convulsions  occur.  The  course  is  very  rapid 
in  young  children  as  a  rule. 

(./')  Ijocal  or  Circumscribed. — Cases  of  local- 
ised peritonitis  belong  practically  to  two  groups. 
The  first  includes  those  in  which  there  is  a  limited 
fibrinous  exudation,  set  up  by  some  local  irrita- 
tion, especially  in  connection  with  some  solid 
organ,  such  as  a  cancerous  liver,  or  with  a  tu- 
mour. Such  a  condition  is  only  indicated  by  a 
correspondingly  localised  pain  and  tenderness; 
with  perhaps  friction-fremitus  and  sound,  elicited 
during  the  respiratory  movements.  The  other 
local,  as  well  as  the  general  symptoms  of  peri- 
tonitis, are  absent,  and  the  constitution  frequently 
does  not  appear  to  suffer  in  the  least.  In  the 
second  group  a  limited  efifiision  occurs,  which 
becomes  purulent ;  or  there  may  be  several  such 
effusions.  Here  the  symptoms  are  more  severe, 
but  the  pain  and  tenderness  are  still  circum- 
scribed, and  in  time  external  objective  signs 
often  appear  in  the  corresponding  region  of  the 
abdomen,  such  as  limited  fulness,  a  feeling  of 
firmness  followed  by  fluctuation,  redness  of  the 
skin,  and  dulness  on  percussion.  The  more 
characteristic  local  symptoms  of  acute  peritonitis 
are  either  absent,  or  much  less  prominent  than 
usual.  The  general  symptoms,  however,  are 
frequently  very  marked,  but  they  are  merely  of 
a  febrile  character,  preceded  in  many  cases  by 
rigors.  The  subsequent  progress  of  the  symp- 
toms will  depend  upon  the  course  of  events. 
Thus,  general  peritonitis  may  be  set  up;  the 
accumulation  may  burst  externally ;  a  communi- 
catioD  may  be  formed  with  some  internal  hollow 
organ,  especially  the  intestine,  when  gas  finds  its 
way  into  the  space,  giving  rise  to  a  limited  tym- 
panitic sound  on  percussion,  and  the  fluid  is  eva- 
cuated by  the  bowel ;  pyaemia  may  occur  ;  or  the 
condition  may  become  more  or  less  chronic,  and 
the  fluid  is  ultimately  evacuated  in  some  direc- 
tion or  other,  or  undergoes  a  caseous  change,  or 
is  absorbed,  a  cure  resulting,  with  the  formation 
of  thickening  and  adhesions.  Any  organ  in  the 
vicinity  of  localised  peritonitis  is  likely  to  be 
disturbed  in  its  functions ;  and  the  accumulation 
of  inflammatory  products  may  physically  inter- 
fere with  neighbouring  structures.  Inflammation 
of  the  great  omentum  is  attended  with  very 
marked  superficial  pain  and  tenderness. 

{g)  Complicated. — Clinical  varieties  of  peri- 
tonitis not  uncommonly  result  from  its  associated 
conditions.  Thus  it  may  be  modified  by  some 
disease  to  which  it  is  secondary,  such  as  typhoid 
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fever  or  pyaemia ;  or  it  is  accompanied  by  some 
other  affection,  such  as  muco-enteritis,  pleurisy, 
or  pericarditis ;  or  the  peritonitis  gives  rise  to 
secondary  lesions,  which  modify  the  clinical  his- 
tory of  particular  cases. 

Diagnosis. — In  well-marked  cases  the  dia- 
gnosis of  acute  peritonitis  is  sufficiently  obvious, 
ns  evidenced  by  the  cause  of  the  disease;  its 
mode  of  onset ;  the  severity  and  character  of  the 
local  symptoms ;  the  physical  signs ;  the  nature 
and  gravity  of  the  general  symptoms  ;  and  the 
Ripid  progress  of  the  case.  More  or  less  diffi- 
culty may  be  experienced  when  the  peritonitis 
is  associated  with  certain  other  conditions  in  the 
abdomen,  modifying  its  symptoms ;  when  it  is  ob- 
scured by  the  general  state  of  the  patient;  when 
its  symptoms  are  quite  latent ;  or  when  the  dis- 
ease is  local.  In  some  instances  it  is  impossible 
to  distinguish  between  mere  ascites  and  inflam- 
matory effusion.  It  is  very  important  to  bear  in 
mind  the  conditions  in  which  latent  peritonitis  is 
liable  to  occur.  It  may  happen  that  the  dia- 
gnosis of  peritonitis  is  clear  enough,  but  that  its 
cause  cannot  be  discovered,  or  only  after  very 
thorough  investigation. 

There  are  certain  affections  which  must  be 
remembered,  as  being  liable  to  simulate,  and  to 
be  mistaken  for,  acute  peritonitis.  1.  The  writer 
has  seen  cases  of  extreme  tympanites,  accom- 
panied with  pain,  in  typhoid  fever,  and  in  low 
febrile  diseases,  such  as  erysipelas,  very  much 
resembling  some  forms  of  peritonitis.  2.  Pain- 
ful conditions  of  the  abdominal  wall  may  prove 
troublesome,  namely,  muscular  rheumatism, 
localised  inflammation,  and  cutaneous  hyper- 
SEsthesia.  Here,  however,  although  there  is 
superficial  and  usually  diffused  pain,  with  marked 
tenderness,  which  may  be  extreme,  there  are 
none  of  the  grave  abdominal  and  general  symp- 
toms observed  in  peritonitis,  with  the  peculiar 
pulse,  and  other  characteristic  phenomena.  In 
connection  with  hysteria  intense  hypersesthesia  of 
the  abdomen  is  occasionally  met  with,  with  more 
or  less  distension,  sickness,  and  constipation,  and 
even  apparently  severe  constitutional  disturbance, 
a  combination  of  symptoms  which  may  closely 
simulate  peritonitis.  Due  care  should,  however, 
prevent  any  mistake  in  diagnosis,  for  the  patient 
is  generally  obviously  hysterical ;  no  cause  of 
peritonitis  can  be  discovered;  the  hypersesthesia 
is  very  superficial,  and  pressure  can  be  borne  if 
the  patient's  attention  is  taken  off;  while  the 
general  sjrmptoms  are  not  really  those  of  peri- 
tonitis, and  there  is  little  or  no  pyrexia.  3. 
Painful  affections  within  the  abdomen  have  to 
be  distinguished  from  peritonitis.  These  include 
cramp  in  the  stomach  ;  intestinal  colic  ;  the  pas- 
sage of  hepatic  or  renal  calculi ;  painful  affections 
connected  with  the  female  generative  organs;  and 
perhaps  neuralgia  implicating  certain  abdominal 
viscera.  In  many  cases  the  pain  is  accompanied 
with  vomiting,  frequent  pulse,  and  considerable 
general  disturbance,  tending  more  or  less  to- 
wards collapse.  The  previous  history  of  the 
case ;  the  mode  of  onset  of  the  symptoms ;  as 
well  as  their  precise  character,  ought  as  a  rule  to 
render  the  diagnosis  at  once  evident.  Moreover, 
the  colicky  and  neuralgic  pains  are  usually  re- 
lieved by  pressure.  Doubtful  cases  must  be 
watched,  when  any  difficulty  will  probably  soon 
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be  cleared  up.  It  must  be  remembered,  how- 
ever, that  some  of  the  conditions  mentioned  may 
set  up  local  inflammation,  and  even  peritonitis, 
and  thus  the  diagnosis  will  be  rendered  more 
obscure.  4.  Certain  objective  morbid  conditions 
within  the  abdomen  must  also  be  alluded  to  in 
relation  to  the  diagnosis  of  peritonitis.  It  may 
be  impossible  to  distinguish  between  this  com- 
plaint and  the  graver  form  of  enteritis,  espe- 
cially that  resulting  from  intestinal  obstruction, 
but  the  diagnosis  is  not  of  practical  moment,  and 
the  two  diseases  are  usually  combined  sooner  or 
later.  The  positive  diagnosis  of  peritonitis  in 
some  cases  of  perforation  may  also  be  impractic- 
able. In  the  local  forms  of  inflammation  com- 
mencing in  cellular  tissue,  such  as  perinephritis 
and  perityphlitis,  it  cannot  be  certainly  known 
whether  the  peritoneum  is  involved  or  not ;  but 
it  may  be  assumed  that  the  neighbouring  por- 
tion of  the  membrane  is  very  soon  implicated, 
and  the  peritonitis  may  become  general.  Pos- 
sibly, circumstances  might  arise  under  which  ac- 
cumulations of  fluid,  such  as  an  ovarian  cyst,  a 
hydatid  cyst,  or  a  distended  bladder,  might  simu- 
late peritonitis  with  effusion,  but  there  rarely 
ought  to  be  any  real  difficulty  in  these  cases. 
These  conditions,  as  well  as  other  tumours,  may, 
however,  set  up  peritonitis.  6.  It  must  be  men- 
tioned that  at  first  acute  pleurisy  or  pneumonia 
may  simulate  peritonitis,  the  pain  present  in 
these  diseases  being  referred  to  the  upper  part 
of  the  abdomen,  or  even  to  a  more  extensive 
area,  and  being  accompanied  with  tenderness. 
It  may  be  that  in  some  of  these  cases  the  peri- 
toneum is  locally  inflamed. 

Pkognosis. — Acute  peritonitis  must  always  be 
regarded  as  a  serious  disease,  and  in  many  cases 
the  prognosis  is  extremely  grave,  or  even  hope- 
less. Moreover,  its  progress,  when  general,  is 
usually  very  rapid,  so  that  the  patient  may  die 
within  thirty-six  or  forty-eight  hours,  and  gene- 
rally succumbs  within  a  week.  Death  may  occur, 
however,  in  three  or  four  weeks,  or  even  at  a 
later  period.  In  some  of  the  cases  of  very  short 
duration,  death  is  due  rather  to  the  cause  of  the 
peritonitis,  such  as  intestinal  obstruction  or 
perforation,  than  to  the  disease  itseK.  The 
indications  giving  hope  of  recovery  have  already 
been  pointed  out,  but  the  practitioner  must  guard 
against  being  misled  into  giving  a  hopefid  pro- 
gnosis from  mere  improvement  in  the  subjective 
feelings  of  the  patient,  without  any  correspond- 
ing amelioration  in  the  objective  local  symptoms, 
and  in  the  general  condition.  Even  in  cases  where 
recovery  takes  place,  the  effects  of  adhesions  and 
other  remaining  morbid  conditions  must  be  borne 
in  mind,  as  these  may  subsequently  become 
troublesome  or  even  dangerous. 

The  prognosis  of  acute  peritonitis  will  be  ma- 
terially influenced  by  the  following  considera- 
tions:— 1.  Its  (Etiology. — The  most  grave  forms 
are  those  due  to  perforation ;  and  those  of  septic 
origin,  especially  puerperal  peritonitis.  That  as- 
sociated with  Bright's  disease  and  other  forms  of 
blood-poisoning,  is  also  very  serious.  When  the 
disease  arises  from  direct  injury,  or  from  some 
local  irritation,  the  prognosis  is  much  more  hope- 
ful. 2.  The  patient. — In  young  infants  peritoni- 
tis is  absolutely  fatal,  and  it  is  extremely  grave 
in  children  generally.  A  weak  or  low  conoition 
4  D 
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of  the  patient,  from  bad  living,  intemperance, 
preNnous  illness,  or  other  causes,  renders  the 
prognosis  more  serious.  3.  The  extent,  rapidity, 
2nd  precise  nature  of  the  disease. — Peritonitis 
is  more  serious  in  proportion  to  its  extent,  and 
when  it  is  local  the  result  is  much  more  hopeful, 
especially  if  the  products  of  the  inflammation 
seem  to  be  merely  lymph  or  sero-fibrinous  fluid, 
when  no  particular  danger  need  be  anticipated. 
If  the  course  of  the  disease  is  very  rapid,  the 
prognosis  is  exceedingly  grave,  partly  because 
the  inflammatory  products  are  then  probably  of 
a  low  type.  When  peritonitis  shows  any  ten- 
dency to  become  chronic,  there  is  more  hope  ;  but 
even  then  a  fatal  issue  may  ultimately  occur  from 
various  causes.  4.  The  symptoms. — It  may  be 
stated  generally  that  the  more  severe  the  symp- 
toms of  peritonitis  are  as  a  whole,  the  more 
dangerous  is  the  case.  Among  the  chief  indica- 
tions of  special  danger  may  be  mentioned  extreme 
tympanites;  urgent  vomiting;  the  passage  of 
bloody  fluid  from  the  stomach  or  bowels  ;  great 
dyspnoea ;  incessant  hiccup ;  very  high  fever ; 
rapid  development  of  signs  of  coUapse ;  tjrphoid 
symptoms,  with  low  nervous  phenomena;  and  an 
extremely  rapid,  feeble,  and  irregular  pulse.  6. 
Complications, — These  may  increase  the  gravity 
of  a  case  of  peritonitis,  such  as  pleurisy,  pneu- 
monia, or  pericarditis. 

Tebatment. — It  will  be  evident  that  no  uni- 
form plan  of  treatment  can  be  applicable  to  aU 
cases  of  peritonitis,  and  much  judgment  and  con- 
sideration on  the  part  of  the  practitioner  are  often 
needed  in  the  management  of  this  serious  dis- 
ease. There  are,  however,  certain  definite  in- 
dications to  be  recognised,  which  will  now  be 
pointed  out,  as  well  as  the  principal  means  by 
which  they  should  be  carried  out. 

a.  Attention  must,  in  the  first  place,  be  di- 
rected to  the  cause  of  the  peritonitis,  which  in 
obscure  cases  should  be  carefully  sought  for, 
and,  if  possible,  got  rid  of,  or  mitigated.  This 
may  be  illustrated  by  an  accumulation  of  faeces, 
hernia,  and  other  forms  of  intestinal  obstruc- 
tion. In  most  cases,  however,  this  indication 
cannot  be  fulfilled  ;  but  even  then  attention  must 
be  directed  to  the  cause. 

b.  The  next  indication  is  to  endeavour  to  com- 
bat the  inflammation  itself,  so  as  to  arrest  or 
subdue  it,  to  influence  its  products,  and  to  obviate 
its  injurious  effects  upon  the  abdominal  organs. 
Eest  for  the  affected  structures  is  most  important, 
so  far  as  it  can  be  obtained.  It  will  rarely  be 
necessary  to  eiyoin  rest  for  the  abdomen  gener- 
ally, and  relaxation  of  its  muscles,  as  the  patient 
will  instinctively  attend  to  this.  It  may  be  de- 
sirable to  raise  the  bed-clothes  from  the  body,  by 
means  of  a  cradle  or  other  suitable  apparatus, 
80  as  to  prevent  all  irritation  from  this  source. 
If  not  otherwise  indicated,  it  is  extremely  im- 

Eortant  in  early  cases  of  peritonitis  to  give  as 
ttle  as  possible  in  the  way  of  food.  Only  frag- 
ments of  ice,  or  small  quantities  of  iced  drinks 
should  be  allowed,  or  iced  milk  or  beef-tea,  if 
they  can  be  retained.  Not  uncommonly  the  stom- 
ach rejects  everything,  and  then  recourse  may  be 
had  to  small  enemata,  and  it  might  be  useful  to 
employ  artificially-digested  aliments  in  this  way, 
according  to  the  plan  of  Dr.  William  Eoberts. 
Abstraction  of  blood,  either  by  venesection  or 


DISEASES  OF. 

by  the  application  of  leeches  to  the  abdomen,  is 
a  common  practice  in  acute  peritonitis.  If  this 
measure  is  thought  desirable,  it  is  certainly  pre- 
ferable to  remove  the  blood  locally ;  from  ten  to 
thirty  leeches  may  be  applied  in  different  cases, 
but  it  certainly  cau  never  serve  any  useful  pur- 
pose to  put  on  a  larger  number  than  this,  and 
would  probably  be  followed  by  untoward  resulta. 
Removal  of  blood  can  only  be  of  service  in  the 
early  stage  of  the  disease,  and  is  decidedly  in- 
jurious when  the  inflammatory  process  has  pro- 
gressed considerably,  and  especially  if  it  has 
advanced  rapidly.  Moreover,  it  must  not  be 
practised  in  low  forms  of  peritonitis,  or  if  the 
patient  is  badly  nourished  and  weak  from  any 
cause.  Healthy,  strong,  and  plethoric  subjects 
are  most  likely  to  be  benefited  by  removal  of 
blood.  This  measure  is  also  likely  to  be  useful 
in  some  forms  of  local  peritonitis. 

The  chief  medicines  which  are  employed  for 
their  immediate  effects  upon  peritonitis  are 
calomel  and  opium,  and  they  are  usually  given 
in  combination,  in  the  form  of  pill,  every  two 
to  four  hours.  The  calomel  is  administered 
until  the  system  is  brought  under  the  influ- 
ence of  mercury;  or,  in  the  case  of  infants, 
this  is  sometimes  effected  by  inunction  with  the 
mercurial  ointment.  In  the  writer's  opinion, 
mercurialisation  as  a  routine  plan  of  treatment 
in  peritonitis  is  to  be  strongly  deprecated,  and 
he  has  never  seen  any  good  result  from  its  em- 
ployment. Opium,  however,  is  a  remedy  of 
extreme  value,  and  is  often  our  sheet-anchor. 
Amongst  other  beneficial  effects,  it  acts  upon  the 
stomach  and  bowels,  being  generally  supposed 
to  arrest  peristaltic  action  in  the  latter,  though 
some  are  of  opinion  that  it  excites  peristaltic 
action,  but  diminishes  reflex  irritation.  In  what- 
ever way  this  drug  acts,  its  beneficial  effects  upon 
these  organs  are  very  manifest.  Opium  is  usually 
given  in  the  form  of  piU,  containing  from  gr.  | 
to  gr.  ij  of  the  powder,  and  repeated  every  two  to 
four  hours.  It  is  remarkably  tolerated  in  aicuta 
peritonitis,  unless  there  be  renal  disease,  when 
it  must  be  given  very  cautiously,  or  not  at  all. 
In  children  it  must  also  be  administered  with 
due  care.  If  the  stomach  is  extremely  irritable, 
tincture  of  opium  may  be  administered  in  the 
form  of  enema  ;  or,  which  is  preferable,  morphia 
may  be  substituted,  especially  by  subcutaneous 
injection  ;  and  this  may  be  also  employed  as  an 
adjunct  to  the  internal  exhibition  of  opium,  if 
the  pain  should  be  very  intense.  Tincture  of 
aconite,  vei-atrum  viride,  and  digitalis  have  been 
employed  for  their  effects  on  inflammation  in  the 
early  stages  of  acute  peritonitis,  but  they  cannot 
be  recommended. 

The  question  of  local  applications  to  the  ab- 
domen, as  regards  their  immediate  effects  upon 
peritonitis,  is  important,  and  byno  means  decided. 
The  common  practice  is  in  favour  of  employing 
hot  applications,  in  the  form  of  light  poultices  or 
fomentations,  to  which  anodynes  may  be  added ; 
or  turpentine  stupes  or  sinapisms.  The  use  of 
cold  has,  however,  been  strongly  advocated  by 
many  authorities  in  the  early  stage  of  peritonitis, 
and  deserves  a  more  extended  and  thorough  trial 
than  it  has  hitherto  received.  It  may  be  em- 
ployed either  by  means  of  cold  compresses,  fre- 
quently changed;  a  bladder  containing  pounded 
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iCe,  not  too  heavy ;  or  flannel  dipped  in  iced- 
water.  The  efl'eots  claimed  for  this  treatment 
are  that  it  contmcts  the  yessels  ;  allays  nervous 
irritability,  and  consequently  intestinal  distur- 
bance ;  and  alleviates  pain.  The  sensations  of 
the  patient  must  be  some  guide  as  to  its  con- 
tinuance. At  a  later  period  hot  applications  are 
decidedly  to  be  preferred,  as  the  cold  applica- 
tions can  be  of  no  service,  and  will  probably 
prove  injurious. 

As  certain  cases  advance,  it  may  be  advisable 
to  apply  blisters  to  different  parts  of  the  ab- 
domen, with  the  view  of  promoting  the  absorp- 
tion of  inflammatory  products.  Operative  in- 
terference is  decidedly  indicated  in  some  cases 
of  considerable  efiusion,  the  fluid  being  removed 
by  a  trochar.  It  may  also  become  a  question 
whether  purulent  collections  should  not  be  let 
out,  after  acute  symptoms  have  subsided.  Cer- 
tainly this  measure  is  indicated  if  there  is  any 
local  accumulation  of  pus. 

c.  The  general  condition  of  the  patient  in 
cases  of  acute  peritonitis  always  demands  con- 
stant attention,  and  in  many  instances  it  is  the 
chief  matter  for  consideration.  Whenever  any 
tendency  to  collapse  or  adynamia  sets  in,  alco- 
holic stimulants  are  called  for,  in  variable  quan- 
tity according  to  circumstances,  brandy  and 
champagne  being  the  most  suitable.  Their  ad- 
ministration must  not  be  left  until  too  late  a 
.period.  They  are  best  given  at  frequent  inter- 
vals in  small  quantities.  If  stimulants  cannot 
be  borne  by  the  stomach,  brandy  should  be  given 
in  enemata.  Liquid  nourishing  food  is  also  often 
required  in  large  quantities,  and  may  be  admin- 
istered in  the  same  way.  Quinine  in  full  doses, 
ether,  musk,  camphor,  ammonia,  bark,  and  tur- 
pentine, are  the  chief  medicines  which  may  be 
called  for  in  bad  cases,  to  combat  the  general 
symptoms.  Subcutaneous  injection  of  ether  or 
camphor  may  be  of  service  in  extreme  conditions. 

d.  Symptoms  often  call  for  special  treatment 
in  acute  peritonitis,  although  most  of  them  tend 
to  be  alleviated  by  the  measures  already  con- 
sidered. It  will  only  be  necessary  to  allude 
further  to  the  following.  Nausea  and  vomiting 
may  caU  for  small  doses  of  iced  eflfervescents, 
wi^  hydrocyanic  acid  and  morphia ;  soda-water 
and  mUk ;  or  drop-doses  of  creasote.  Constipa- 
tion in  many  cases  ought  on  no  account  to  be  dis- 
turbed; if  any  treatment  is  indicated,  calomel  at 
first,  followed  by  enemata,  wiUanswerthe  purpose. 
Excessive  diarrhoea  in  certain  cases  may  require 
to  be  checked  by  enemata  containing  laudanum. 
Meteorism  is  sometimes  relieved  by  calomel;  if 
very  troublesome,  the  use  of  enemata  containing 
turpentine,  the  passage  of  a  long  tube  per  rec- 
tum, or,  in  extreme  cases,  the  puncture  of  the 
distended  intestines  in  several  places  with  a  fine 
trochar,  are  the  measures  indicated.  The  relief 
of  this  symptom  is  the  only  direct  way  of  in- 
fluencing dyspncea.  Hiccup  calls  for  narcotics, 
ether,  the  local  application  of  sinapisms  or  blis- 
ters, and,  if  dangerous,  inhalation  of  chloroform 

e.  In  cases  where  recovery  ensues,  much  care 
IB  required  during  convalescence,  as  regards  diet 
and  general  management ;  and  the  absorption  of 
morbid  products  may  be  aided  by  applying  blis- 
ters or  iodine  to  the  abdomen,  and  by  baths  and 
other  measnres. 


2.  Peritoneum,  Chronic  Infl.ammatlon  of. 
Synon.  :  Chronic  Peritonitis. — This  affection,  like 
the  acute  form,  may  involve  the  peritoneum 
more  or  less  generally ;  or  only  over  a  localised 
and  limited  area.  The  conditions  included  undei 
the  term  are  somewhat  indefinite,  but  not  un- 
commonly they  are  well-marked  pathologically, 
as  well  as  of  considerable  clinical  importance. 

jEtioloqy  and  Pathology. — Without  enter- 
ing into  details,  it  must  suflSce  to  point  out  the 
circumstances  iinder  which  chronic  peritonitis 
may  occur :—  1,  There  is  no  doubt  as  to  its  being  a 
sequel  of  one  or  more  attacks  of  acute  peritonitis 
in  some  instances,  either  general  or  local,  but 
especially  the  latter  ;  and  after  a  circumscribed 
acute  peritonitis  the  chronic  affection  may  spread 
more  or  less  generally.  Moreover,  the  conditions 
remaining  after  acute  peritonitis  are  liable  to 
set  up  further  mischief  in  a  chronic  manner. 
2.  Chronic  peritonitis  may  become  associated 
with  ascites,  but  more  particularly  when  re- 
peated paracentesis  has  been  performed  for  the 
relief  or  cure  of  this  condition.  3.  Localised 
chronic  peritonitis  is  very  common  as  the  result 
of  continued  irritation,  set  up  by  some  diseased 
organ,  such  as  a  cirrhotic  or  cancerous  liver, 
cancer  or  chronic  ulcer  of  the  stomach,  old  her- 
nias, tumours,  and  various  other  obvious  con- 
ditions. There  are,  however,  cases  occasionally 
observed  in  which  the  cause  is  not  so  evident, 
and  these  have  been  referred  to  irritation  by 
accumulations  of  faeces,  or  to  repeated  pressure 
or  other  mechanical  causes  acting  from  without. 
4.  Morbid_  formations  in  the  peritoneum  itself 
are  very  liable  to  set  up  chronic  inflammation. 
Of  these  the  principal  are  tubercle  and  cancer, 
and  t;ubercular  and  cancerous  peritonitis  consti- 
tute important  forms  of  this  disease.  5.  In  rare 
instances  a  chronic  inflammatory  efiusion  col- 
lects in  the  peritoneal  cavity,  without  any  ob- 
vious cause.  This  cannot  be  separated  by  any 
marked  line  of  demarcation  from  some  latent 
cases  of  acute  efiusion.  The  fluid  may  be  actu- 
ally purulent  under  these  circumstances,  but  is 
generally  serous,  and  cannot  be  distinguished 
from  that  of  mere  ascites.  This  chronic  efiusion 
has  been  noticed  during  convalescence  from 
fevers  ;  and  has  also  been  attributed  to  cold  and 
wet.  It  may  be  mentioned  here  that  some  cases 
of  chronic  peritonitis  have  also  been  referred  to 
chronic  renal  disease,  and  to  rheumatism. 

Anatomicai,  Chakacteks. — The  precise  con- 
ditions present  in  an  individual  case  of  chronic 
peritonitis  are  subject  to  great  variety,  as  regards 
their  nature,  extent,  and  site  ;  but  their  general 
characters  can  be  readily  indicated. 

Adhesions  or  thickenings  connected  with  the 
serous  membrane  are  almost  constantly  present 
in  different  degrees,  and  not  unfrequently  they 
constitute  the  sole  anatomical  evidences  of  chronic 
peritonitis.  They  result  from  the  development 
of  the  inflammatory  products,  and  the  formation 
of  connective  or  fibrous  tissue,  with  new  vessels. 
The  thickening  varies  much  in  degree,  ranging 
from  what  is  scarcely  perceptible,  to  the  produc- 
tion of  a  dense  fibrous  mass,  an  inch  or  more  iii 
thickness,  as  the  writer  has  seen.  It  may  be  evi- 
dent in  the  parietal  peritoneum;  around  organs 
forming  more  or  less  thick  and  firm  capsules  ; 
or  in  the  peritoneal  folds,  especially  the  omentum' 
4  D  2 
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and  mesentery.  Adliesions  or  agglutinations 
also  form  between  ditiorent  parts,  thus  uniting 
organs  to  each  other,  to  the  abdominal  walls, 
or  to  the  mesentery  or  omentum  ;  or  sometimes 
matting  the  whole  together  into  an  inseparable 
or  imlistinguishable  mass.  They  present  great 
variety,  and  by  the  movements  which  take  place 
within  the  abdomen,  thoy  may  be  stretched  or 
made  more  loose,  or  even  be  got  rid  of  altogether 
in  some  instances,  when  they  iiave  formed  after 
an  acute  attack.  On  the  other  hand,  in  many 
cases  the  adhesions  ami  thickenings  tend  to  be- 
come gradually  stronger  and  denser,  and  at  the 
same  time  to  undergo  contraction,  so  that  they 
produce  serious  efiFects. 

In  many  cases  of  chronic  peritonitis  effusion 
of  some  kind  is  observed.  It  may  be  merely  serous, 
or  containing  fibrinous  flakes,  sero- purulent,  or 
actually  purulent.  Blood  may  also  be  present  in 
it.  Occasionally  this  is  the  prominent  or  only 
anatomical  change  ;  and  the  fluid  may  range  in 
quantity  from  a  small  to  an  enormous  amount. 
Usually  it  is  associated  with  the  other  condi- 
tions already  described,  so  that  the  fluid  is  not 
free  to  move  about,  and  may  be  actually  circum- 
scribed, or  even  lie  in  the  substance  of  great 
thickenings.  Purulent  accumulations  are  likely 
to  make  their  way  in  various  directions,  either 
outwards  or  into  interral  parts. 

When  chronic  peritonitis  depends  upon  the 
presence  of  tubercle,  cancer,  or  other  morbid 
formations,  these  will  be  evident  on  posi-^mortem 
examination.  Moreover,  the  inflammatory  pro- 
ducts may  undergo  degenerative  processes,  and 
hence  caseous  or  cretaceous  particles  or  masses 
be  foimd.  It  is  highly  probable  that  tubercle 
may  be  formed  secondarily,  as  the  result  of 
infection  from  caseous  or  purtdent  collections. 
Pigment  is  also  often  present  in  abundance. 

It  is  important  to  notice  the  obvious  effects 
liable  to  be  produced  upon  the  abdominal  or- 
gans and  other  structures  by  chronic  peritoni- 
tis. They  are  fijxed  by  the  adhesions  and  thicken- 
ings, and  may  be  displaced  at  the  same  time. 
Compression  or  constriction  is  often  produced, 
especially  important  in  the  case  of  hollow  viscera, 
as  well  as  distortion,  twisting  or  torsion,  and  in- 
carceration. Some  of  these  effects  may  occur 
acutely  in  counpction  with  bands  of  adhesion,  thus 
giving  rise  to  grave  consequences  ;  and  fixation  of 
the  bowel  may  also  lead  to  intussuception.  The 
omentum  may  be  greatly  distorted,  or  fixed  in 
some  abnormal  situation  ;  while  the  mesentery 
has  been  found  extremely  shortened,  so  as  to 
contract  the  small  intestine  to  half  its  length,  its 
serous  covering  and  longitudinal  muscular  layer 
being  shrivelled,  and  its  mucous  lining  throNvn 
into  transverse  folds.  The  deeper  tissues  of 
some  of  the  abdominal  viscera  are  likely  to  be 
aflfected  by  long-continued  chronic  peritonitis  ; 
and  atrophy  from  compression  may  ensue.  As 
one  good  result  of  this  condition,  mention  must 
be  made  of  the  fact  that  it  is?  not  uncommonly  the 
means  of  preventing  or  modifying  the  injurious 
consequences  resulting  from  some  forms  of  per- 
foration of  abdominal  viscera,  by  giving  rise  to 
previnus  adhesions  and  thickenings,  and  thus  ob- 
viating the  escape  of  their  eont-ents,  or  limiting 
their  dissemination. 

Symptoms. — The  clinical  history  of  chronic 
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peritonitis  necessarily  presents  much  diversity. 
The  phenomena  observed  result  from  the  mere 
presence  of  the  inflammatory  products ;  the  effects 
produced  upon  the  organs  within  ihe  abdomen  by 
these  products,  whether  in  the  way  of  mere  func- 
tional disorder,  or  other  more  obvious  derange- 
ments ;  the  consequences  of  direct  pressure  upon 
tubes,  vessels,  or  other  structures  ;  and  the  gene- 
ral or  constitutional  disturbance  often  present. 

According  to  its  mode  of  origin,  chronic  peri- 
tonitis either  remains  after  an  acute  illness,  or 
after  a  succession  of  more  or  less  acute  attacks 
or  exacerbations;  or  its  onset  is  gradual  and 
chronic  from  the  first,  and  may  be  very  insidious. 
Of  slight  adhesions  left  after  acute  peritonitis, 
or  originating  from  chronic  causes,  there  are 
often  no  clinical  signs ;  or  there  may  be  uneasi- 
ness and  discomfort,  or  even  painful  sensations 
at  times  in  some  part  of  the  abdomen,  especially 
the  iliac  region,  with  a  tendency  to  intestinal 
disorder,  in  the  way  of  spasmodic  movements  and 
constipation.  Even  when  there  are  no  symptoms 
whatever,  adhesions  may  at  any  time  cause  serious 
consequences.  In  well-marked  cases  of  chronic 
peritonitis  the  symptoms  to  be  expected  are  of 
the  following  nature : — Abnormal  sulijective  sen- 
sations are  usually  experienced  in  the  abdomen, 
such  as  tightness,  fulness,  dragging,  or  actual 
pain.  The  pain,  when  present,  is  of  a  dull  cho/- 
racter,  not  severe,  and  liable  to  come  and  go,  or 
to  present  exacerbations  from  time  to  time ;  it  ia 
often  localised,  and  especially  if  the  peritonitis 
be  circumscribed ;  sometimes  there  is  a  feeling 
of  local  soreness  or  heat.  The  painftd  sensations- 
tend  to  be  increased  by  movement,  and  by  shak- 
ing the  body.  They  are  sometimes  aggravated 
by  posture,  in  some  cases  by  bending  forwards, 
in  others  by  the  erect  posture  ;  and  they  may  be 
increased  by  going  up  stairs,  especially  if  the  ab- 
domen is  distended.  More  or  less  tenderness  on 
pressure  is  very  common,  even  when  there  is  no 
spontaneous  pain,  but  not  invariable ;  it  is  fre- 
quently more  evident  at  certain  spots,  where  it 
may  be  considerable.  Colicky  pains  are  not  un- 
common in  chronic  peritonitis,  and  may  occur 
in  severe  paroxysms,  especially  after  food,  being 
due  to  the  disturbed  action  of  the  bowels,  as- 
sociated with  the  formation  and  movements  of 
flatus,  which  may  be  abundant,  even  amounting 
to  tympanites.  Appetite  is  often  impaired  or 
variable  ;-  and  dyspeptic  symptoms  are  frequent. 
Constipation  is  the  rule,  and  may  be  very  ob- 
stinate, even  amounting  to  obstruction  under  cer- 
tain conditions.  Sometimes  diarrhoea  is  present, 
or  it  may  supervene  at  times,  and  occasionally 
assumes  a  dj'senteric  character.  This  symptom 
is  very  common  in  tubercular  peritonitis,  in  con- 
sequence of  the  bowel  being  the  seat  of  ulcera- 
tion. In  some  cases  vomiting  occurs  from  time 
to  time.  When  there  is  considerable  effusion  in 
tho  peritoneum,  the  secretion  of  urine  is  dimin- 
ished. Respiration  may  be  mechanically  inter- 
fered with  from  the  same  cause.  As  the  result 
of  pressure  by  thickenings  and  other  conditions 
upon  different  structures,  jaundice,  ascites,  CEdema 
of  the  legs,  thrombosis,  albuminuria,  or  neuralgic 
pains  may  supervene.  When  the  organs  are  all 
matted  together,  their  entire  functions  must  be 
more  or  less  interfered  with. 

General  symptoms  are  usually  present  in  va- 
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rioos  degrees  in  cases  of  chronic  peritonitis,  but 
in  many  instances  they  depend  mainly  upon  the 
condition  -with  which  this  disease  is  associated, 
especially  tuberculosis,  though  they  may  also  be 
produced  by  the  peritonitis.  These  symptoms 
include  pyrexia,  not  high,  and  having  no  regular 
course,  but  presenting  exacerbations,  either  per- 
Bistent  or  occurring  at  intervals,  and  in  some 
cases  assuming  a  hectic  character ;  increased  fre- 
quency of  the  pulse  ;  a  sense  of  languor  or  weak- 
ness ;  and  more  or  less  general  wasting  and  anse- 
mia,  with  dryness  and  harshness  of  the  skin. 

It  must  be  noted  that  in  some  cases  of  chronic 
peritonitis,  even  where  there  is  considerable  ef- 
fusion, the  local  and  general  symptoms  are  very 
sHght  and  indefinite,  and  the  patient  only  suffers 
from  the  discomfort  due  to  the  accumulation  of 
fluid.  On  the  other  hand  the  progress  is  not 
uncommonly  from  bad  to  worse,  ending  in  extreme 
emaciation  and  exhaustion,  with  the  formation 
of  bed-sores ;  or  there  may  be  a  succession  of 
improvements  and  relnpses ;  while  various  phe- 
nomena result  from  the  opening  of  collections 
of  pus  in  diflferent  directions.  Thus  death  may 
gradually  or  rapidly  terminate  a  case  ;  or  pyaemia 
may  supervene.  Even  in  bad  cases,  however, 
comparative  recovery  may  ensue,  only  the  effects 
of  the  inflammation  remaining,  and  being  more 
or  less  troublesome. 

Physical  Signs.  —  These  require  separate 
notice,  and  they  may  be  the  only  clinical  indica- 
tions of  chronic  peritonitis.  They  necessarily 
differ  in  detail  according  to  the  nature  of  the 
abnormal  physical  conditions  present  in  the  ab- 
domen, and  they  are  also  liable  to  alter  during  the 
progress  of  a  case  ;  but  their  general  characters 
are  sufficiently  clear.  1.  In  general  chronic  peri- 
tonitis enlargement  of  the  abdomen  is  observed, 
mainly  in  proportion  to  the  amount  of  fluid  pre- 
sent ;  but  it  depends  partly  on  gas  in  the  intes- 
tines, or  sometimes  on  solid  exudation.  As  a  rule 
it  is  not  very  considerable,  but  the  abdomen  may 
attain  an  enormous  size,  with  stretching  of  the 
skin  and  other  accompanying  phenomena.  While 
regular  in  shape  on  the  whole,  it  may  present  more 
or  less  want  of  symmetry,  especially  after  a  time. 
On  the  other  hand,  in  some  cases  the  abdomen 
becomes  locally  or  generally  retracted,  and  may 
then  exhibit  marked  irregularities.  2.  The  sen- 
sations on  palpation  are  very  variable,  but  often 
highly  characteristic.  It  may  happen  that  there  is 
a  uniform  feeling  of  fluid.  More  commonly  the 
sensations  are  not  uniform,  but  differ  in  differ- 
ent parts  of  the  abdomen,  including  indistinct 
fluctuation  in  localised  areas,  sometimes  very 
limited  and  in  unusual  situations  ;  with  firmness 
or  resistance  around  or  in  other  parts,  ill-defined, 
occasionally  nodulated ;  and  even  distinct  tu- 
mours may  be  felt,  more  or  less  irregular.  These 
in  some  instances  are  due  to  morbid  growths, 
such  as  cancer,  but  they  also  originate  in  or- 
ganised inflammatory  products.  Under  certain 
conditions  the  abdomen  yields  a  peculiar  feeling 
of  being  movable  as  a  whole.  Movements  of  the 
bowels  are  sometimes  recognised.  When  there 
are  localised  adhesions  between  the  visceral  and 
parietal  peritoneum,  if  pressure  is  made  at  a 
I.ltle  distance  from  the  seat  of  adhesion,  a  fold 
of  the  skin  will  appear  where  this  adhesion  exists. 
Possibly  general  adhesions  might  be  made  out 
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by  palpation.  3.  Percussion  occasionally  reveals 
freely  movable  fluid.  As  a  rule,  however,  it  shows 
that  the  fluid  is  not  freely  movable,  or  that  it 
is  actually  loculated  irregularly,  this  condition 
being  associated  with  more  or  less  solid  ma- 
terial. Hence  there  is  extensive  and  diffused 
duloess,  which  may  be  noticed  mainly  in  front, 
and  not  in  dependent  parts.  Not  uncommonly 
patches  of  dulness  and  tympanitic  resonance  are 
found  contiguous  to  each  other,  and  irregularly 
distributed,  unaffected  by  posture.  Over  the 
fluid  fluctuation  may,  perhaps,  be  elicited,  but 
indistinctly  ;  and  where  there  is  much  solid  the 
sensation  on  percussion  is  that  of  resistance. 
4.  Friction-fremitus  and  -sound  are  sometimes 
present.  5.  Changes  of  posture,  as  a  rule,  pro- 
duce comparatively  little  or  no  effect  upon  the 
shape  of  the  abdomen,  the  sensations,  or  the  per- 
cussion-sounds. 

When  chronic  peritonitis  is  localised,  it  may 
be  practicable  to  detect  the  condition  by  palpa- 
tion and  percussion.  Moreover,  when  organs 
become  fixed  by  peritoneal  adhesions,  espfjciaUy 
if  they  are  diseased  at  the  same  time,  this  state 
of  things  may  often  be  recognised  by  noticing 
that  the  affected  organ  does  not  present  its  normal 
mobility  in  relation  to  manipulation  and  respira- 
tory movements. 

Diagnosis. — In  most  instances  chronic  peri- 
tonitis, if  of  any  extent,  can  be  recognised  with- 
out much  difficulty,  by  attending  to  the  history 
of  the  case,  the  symptoms,  and  the  physical 
signs.  It  may  be  very  difficult,  or  even  impos- 
sible, to  distinguish  positively  between  mere 
ascites  and  chronic  inflammatory  effusion.  All 
the  circumstances  of  the  case  must  be  taken  into 
consideration ;  and  in  doubtful  cases  the  re- 
moval of  some  of  the  fluid,  by  means  of  a  small 
trochar,  will  aid  the  diagnosis  materially.  It  is 
important  to  determine  the  cause  of  chronic 
peritonitis,  when  present,  and  especially  whether 
it  is  simple  or  tubercular.  Here,  again,  the 
whole  case  must  be  considered,  not  forgetting 
the  age  of  the  patient,  the  family  history,  the 
condition  of  the  main  organs,  and  other  points. 
Tubercular  disease  in  other  parts  may,  however, 
be  accompanied  with  simple  peritonitis.  It  has 
been  said  that  a  heemorrhagic  character  of  any 
fluid  removed  is  significant  of  tubercular  peri- 
tonitis, but  this  certainly  cannot  be  relied  upon; 
and  the  same  remark  applies  to  the  occurrence  of 
redness  and  oedema  about  the  umbilicus,  which 
has  been  supposed  to  be  diagnostic  of  the  tuber- 
cular disease. 

It  is  quite  impossible  to  diagnose  with  cer- 
tainty obscure  cases  of  localised  chronic  peri- 
tonitis; and  it  may  become  very  difficult,  even 
in  evident  casus,  to  determine  the  precise  con- 
ditions within  the  abdomen. 

Prognosis. — The  prognosis  of  each  case  of 
chronic  peritonitis  must  be  considered  on  its  own 
merits,  as  regards  the  cause  of  the  disease  ;  its 
extent  and  products  ;  the  progress  of  the  morbid 
changes;  the  effects  produced  on  the  abdominal 
organs  ;  and  the  general  symptoms.  Some  cases 
are  of  little  or  no  consequence;  others  are  very 
serious;  but  even  in  apparently  serious  cases 
grout  irnprovpment,  or  even  practical  recovery, 
may  take  place.  The  dangers  to  be  feared  from 
the  opening  of  purulent  collections  in  various 
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directions  mtist  be  borne  in  mind ;  and  also  those 
liable  to  arise  from  the  presence  of  bands  of  ad- 
hesion within  the  abdominal  cavity.  Tubercular 
and  carcinomatous  peritonitis  are  necessarily  very 
grave  forms  of  the  disease,  but  the  former  may 
certiiinly  be  recovered  from. 

Thkatment. — With  regard  to  the  local  condi- 
tions in  chronic  peritonitis,  it  is  often  desirable 
to  endeavour  to  promote  the  removal  of  morbid 
products  -within  the  abdomen.  For  this  purpose 
it  may  be  important  to  keep  the  patient  entirely 
at  rest  in  bed  for  a  time.  The  internal  adminis- 
tration of  iodide  of  potassium  or  syrup  of  iodide 
of  iron  may  be  tried;  and  in  some  instances  diu- 
retics might  be  of  use.  Possibly  the  careful 
employment  of  some  mercurial  preparation  would 
be  serviceable  in  appropriate  cases.  Violent 
purgation  is  to  be  deprecated  ;  but  where  there 
is  much  fluid,  advantage  might  be  derived  from 
repeated  diaphoresis,  induced  by  means  of  the 
hot-air,  vapour,  or  Turkish  bath,  or  by  the  use 
of  jaborandi.  Local  measures  are  in  some  in- 
stances of  essential  service,  namely,  counter-irri- 
tation, especially  by  the  application  of  iodine  ; 
friction  with  some  oil  or  ointment ;  and  pres- 
sure. The  writer  has  found  pressure  decidedly 
valuable  in  aiding  absorption  in  certain  cases, 
as  well  as  in  giving  support,  the  abdomen  being 
covered  with  cotton-wool,  and  a  suitable  band- 
age applied  more  or  less  firmly.  A  flannel 
bandage  answers  best.  In  cases  of  large  eSu- 
sion,  where  absorption  cannot  be  effected,  the 
writer  has  no  hesitation  in  recommending  para- 
centesis, even  repeated  when  required,  having 
seen  signal  benefit  follow  this  treatment.  A 
localised  purulent  accumulation  must  be  treated 
on  general  principles. 

General  treatment  is  often  of  essential  value 
in  cases  of  chronic  peritonitis.  It  is  directed 
to  the  condition  upon  which  the  disease  depends, 
such  as  tuberculosis,  or  to  its  effects,  but  the 
measures  are  similar  in  the  main,  consisting  of 
good  nutritious  diet,  suitable  sanitary  conditions, 
change  of  air,  and  the  administration  of  cod-liver 
oil,  quinine,  preparations  of  iron,  and  other 
tonics  and  nutrients.  Wine  may  often  be  given 
•with  advantage. 

Symptoms  will  probably  need  attention  from 
time  to  time,  such  as  pain,  flatulence,  dyspeptic 
symptoms,  constipation,  diarrhoea,  and  various 
others.  The  organs  generally  must  be  looked 
to,  and  their  functions  promoted.  A  free  flow 
of  urine  often  follows  absorption  of  fluid,  or  its 
removal  by  operation. 

There  are  many  cases  of  chronic  peritonitis 
which  need  no  special  treatment,  especially  when 
it  has  merely  caused  local  changes. 

3.  Peritoneum,  Gas  in. — Sxnon.  :  Pnetmio- 
peritoneum ;  Tymfanites  peritonei. 

Gas  may  be  present  in  the  peritoneal  cavity 
from  three  causes,  namely: — 1.  Its  escape  from 
the  alimentary  canal  through  some  abdominal 
commimication ;  2.  Transudation  of  gas  through 
the  intestinal  wall ;  3.  Decomposition  of  mate- 
rials in  the  peritoneal  sac.  The  gas  may  be 
generally  diffused  ;  or  limited  by  adhesions.  The 
condition  cannot  be  said  to  give  rise  to  any  de- 
finite symptoms,  but  it  may  increase  abdominid 
distension  and  discomfort.  When  general  it  might 


DISEASES  OF. 

be  recognised  by  the  following  physical  signs : — 
1.  There  is  extreme  and  uniform  distension  of  the 
abdomen,  with  a  specially  prominent  epigastrium 
as  the  patient  lies  on  his  back.  Sometimes 
doughy  fluctuation  is  felt  in  the  epigastric  re^on, 
with  a  peculiar  pitting  on  pressure.  2.  The 
percussion-sound  is  markedly  tympanitic  or  even 
metallic,  full  and  deep  in  tone;  and  this  sound  is 
very  extensive,  completely  annulling  the  anterior 
hepatic  and  splenic  dulness.  3.  Succussion- 
sensations  and  sounds  may  be  produced,  owing 
to  the  presence  of  gas  and  fluid  in  the  peritoneal 
sac.  These  are  more  uniformly  and  extensively 
diffused  than  when  such  phenomena  arise  from 
similar  conditions  in  the  stomach  or  intestines. 
The  aortic  sound  may  also  have  a  diflfused  me- 
tallic quality  over  the  abdomen.  A  local  collec- 
tion of  gas  might  cause  a  corresponding  fulness- 
of  the  abdomen,  and  yield  a  localised  tympanitic 
or  metallic  percussion-sound,  as  well  as  succub- 
sion  phenomena. 

4.  Peritoneum,  Dropsy  of. — See  Abciths. 

5.  Peritoneum,  Haemorrliage  into. — Blood 
may  escape  in  quantity  into  the  peritoneal 
cavity  as  the  result  of  injury;  or  from  the  rup- 
ttire  or  perforation  of  different  structures  within 
the  abdomen.  An  important  form  of  haemorrhage 
is  that  which  residts  from  the  rupture  of  an 
aneurism.  More  or  less  blood  may  be  present 
in  inflammatory  or  dropsical  effusion ;  or  it  may 
originate  in  the  opening  of  vessels  by  morbid 
growths,  or  the  spontaneous  rupture  of  new 
vessels.  Haemorrhage  is  not  uncommon  in  con- 
nection with  tubercle.  It  may  also  occur  from 
scurvy  or  purpura. 

Symptoms. — It  might  possibly  happen  that 
peritoneal  haemorrhage  could  be  recognised,  if 
there  were  some  evident  cause  for  this  condition ; 
followed  by  the  physical  signs  of  the  presence  of 
blood  in  the  peritoneal  cavity  ;  and  general  indi- 
cations of  loss  of  blood.  As  a  rule,  however,  the 
condition  cannot  be  detected.  The  haemorrhagic 
nature  of  an  effusion  can  only  be  recognised  by 
withdrawing  it. 

TsEATMENT. — ^This  merely  consists  in  the  local 
and  general  treatment  for  loss  of  blood,  if  any- 
thing can  be  done  or  is  required. 

6.  Peritoneiim,  Injuries  to.  —  The  peri- 
toneum is  liable  to  be  injured  from  without  by 
contusions  and  wounds  of  various  kinds ;  and 
from  within  by  perforations  and  ruptures,  the 
injury  being  aggravated  in  many  cases  of  this 
kind  by  the  introduction  of  matters  into  the 
peritoneal  ciivity,  causing  mechanical  or  chemical 
mischief,  such  as  gases,  food,  faeces,  calculi,  bile, 
urine,  pus,  or  worms.  The  mere  injury  to  the 
serous  membrane  itself  cannot  be  said  to  pro- 
duce any  evident  phenomena,  unless  it  be  exten- 
sive;  but  it  leads  usually  to  serious  effects, 
which  have  already  been  considered — namely, 
haemorrhage,  which  may  be  on  a  large  or  fatal 
scale ;  and  acute  inflammation  of  an  aggravated 
type.  Of  course  it  must  be  remembered  that 
along  with  the  injury  to  the  peritoneum,  there  is 
usually  associated  some  more  or  less  severe  in- 
jury to  an  abdominal  organ  or  other  structure, 
and  the  phenomena  resulting  therefrom  will  bo- 
present. 
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7.  Peritoneiam,  Morbid  Formations  and  i 
New  Growths  in. — These  require  brief  notice, 
and  may  be  considered  in  the  following  order : — 

a.  It  is  necessary  to  call  attention  to  the  fact 
that  the  sub-peritoneal  tissue,  especially  that  of 
the  peritoneal  folds,  becomes  in  obese  persons 
the  seat  of  a  large  deposit  of  fat,  an  overgrowth 
of  that  normally  present,  and  this  is  particularly 
noticed  in  the  omentum.  As  a  consequence  the 
functions  of  the  alimentary  canal  are  unquestion- 
ably liable  to  be  interfered  with,  and  various 
dyspeptic  symptoms,  flatulence,  and  constipation 
may  arise.  Moreover,  this  condition  assists  in 
producing  enlargement  of  the  abdomen ;  and  in 
muffling  the  natural  tympanitic  sound.  It  can 
be  recognised  at  once  by  the  appearance  of  the 
patient ;  but  it  is  important  to  remember  that  it 
may  conceal  some  other  morbid  condition  within 
the' abdomen.  The  treatment  is  that  for  obesity 
generally  (sec  Obesity).  In  very  exceptional 
instances  distinct  fatty  tumours  have  occurred 
in  connection  with  the  peritoneum;  and  these 
may  become  separated  by  constriction  of  their 
attachments. 

b.  Tubercle  is  the  most  common  and  important 
new  growth  in  connection  with  the  peritoneum. 
It  occurs  in  three  classes  of  cases,  namely — (1) 
as  a  part  of  general  acute  tuberculosis,  the  tu- 
bercle appearing  in  the  peritoneum  as  a  difPase 
miliary  deposit,  presenting  the  usual  characters ; 
(2)  in  connection  with  tubercular  ulcers  in  the 
intestines,  localised  granulations  forming  on  the 
corresponding  siirface  of  the  peritoneum ;  (3)  as 
an  independent  disease,  usually  assuming  a  more 
or  less  chronic  course,  and  accompanied  with 
inflammatory  changes.  This  form  is  usually 
secondary  to,  and  associated  with,  similar  changes 
elsewhere,  especially  pulmonary  phthisis ;  but  it 
is  occasionally  primary,  and  may  exist  for  a  time 
or  throughout  alone,  as  the  result  of  infection 
from  caseous  glands,  from  products  remaining 
after  peritonitis,  from  caseous  deposits  in  the 
epididymis,  or  from  other  sources,  or  exceptionally 
without  any  obvious  cause.  This  disease  occurs 
mainly  in  young  persons,  but  is  rare  under  four 
years  of  age. 

Anatomical  Characters. — The  morbid  condi- 
tions found  on  post-mortem  examination  in  cases 
belonging  to  the  third  group,  consist  of  a  com- 
bination of  disseminated  tulDercles  in  different 
stages,  with  signs  of  chronic  peritonitis.  Some- 
times the  tubercle  has  entirely  undergone  caseous 
changes.  As  the  result  of  the  peritonitis,  great 
thickening  and  extensive  adhesions  are  usually 
present,  with  much  contraction.  Hence  the  omen- 
tum is  often  drawn  up  into  a  firm  mass  across  the 
upper  part  of  the  abdomen;  and  the  mesentery  is 
also  contracted,  drawing  the  intestines  together, 
and  distorting  them.  More  or  less  effusion  is 
almost  always  present,  which  generally  contains 
altered  blood  in  variable  quantity.  Sometimes 
abundant  hjemorrhage  takes  place  into  the  peri- 
toneum. Morbid  changes,  either  of  a  tubercular 
character,  or  resulting  from  this  disease,  are 
usually  found  in  other  parts  of  the  body. 

Stmptoms. — The  clinical  phenomena  present 
considerable  variety  in  different  cases,  as  regards 
their  nature  and  progress.  In  some  instances 
tubercular  disease  of  the  peritoneum  begins 
acutely,  or  in  a  succession  of  acute  attacks,  usually 
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circumscribed,  with  symptoms  like  those  of  peri- 
tonitis, then  subsiding  into  a  chronic  condition. 
Ear  more  commonly  the  progress  is  very  chronic 
and  insidious,  or  latent,  ending  in  signs  of  effu- 
sion. In  other  cases  there  are  marked  remis- 
sions of  the  symptoms  during  their  progress,  both 
local  and  general.  The  phenomena  may  be  sum- 
marised as  those  of  the  peritoneal  inflammation  ; 
with  general  symptoms  of  tuberculosis  ;  and  often 
signs  of  implication  of  important  organs  in  the 
morbid  condition.  When  the  peritoneal  disease 
is  secondary,  it  can  be  readily  recognised.  The 
course  of  the  disease  is  usually  chronic  ;  and  as 
a  rule  it  terminates  in  death,  but  not  invariably. 

Treatment. — The  treatment  for  tubercular 
disease  of  the  peritoneum  is  that  of  the  general 
disease ;  with  that  suitable  for  chronic  peritonitis. 

c.  Cancer  is  comparatively  rare  in  the  perito- 
neum. Ttis'.'y  far  most  commonly  secondary, 
originating  from  extension,  or  as  a  distinct  se- 
condary formation;  and  especially  following 
malignant  disease  of  the  alimentary  canal,  liver, 
retro-peritoneal  glands,  and  sexual  organs. 
Rarely  this  disease  is  primary,  and  has  then 
been  referred  to  injury  in  some  instances.  It 
occurs  almost  always  after  middle  life,  hut  has 
been  met  with  in  children. 

Peritoneal  cancer  generally  occurs  in  the 
scirrhous  form,  but  is  occasionally  eneephaloid, 
melanotic,  or  colloid,  the  last  being  compara- 
tively frequently  found  in  the  omentum,  and  it 
may  form  an  enormous  growth.  Rarely  the  dis- 
ease assumes  an  acute  character,  the  cancer  being 
in  diffused  nodules.  Usually  chronic,  it  either 
takes  the  form  of  separate  nodular  masses,  which 
may  become  depressed ;  or  of  an  infiltration, 
sometimes  of  great  thickness.  Generally  there 
are  associated  signs  of  chronic  peritonitis,  with 
more  or  less  effusion,  which  may  be  hsemor- 
rhagic  ;  extensive  haemorrhages  sometimes  take 
place.  Abdominal  organs  are  often  found  im- 
plicated ;  or  the  cancerous  process  may  lead  to 
their  destruction  or  perforation.  In  some  in- 
stances there  is  large  dropsical  effusion  in  the 
peritoneal  cavity. 

Cancer  of  the  peritoneum  may  be  usually  re- 
cognised clinically  when  it  occurs  as  a  secondary 
event,  but  even  then  its  diagnosis  is  not  always 
clear.  As  a  primary  disease  it  is  generally 
difBcult  to  detect.  The  phenomena  include  the 
physical  signs  of  the  morbid  growth,  especially 
as  revealed  by  palpation  and  percussion ;  the 
signs  of  ascites  or  chronic  peritonitis;  disturb- 
ance of  the  abdominal  organs;  the  general 
symptoms  and  cachexia  of  cancer;  and  the  evi- 
dence of  the  existence  of  the  disease  in_  other 
parts.  Pain  is  a  common  symptom,  and  is  usu- 
ally paroxysmal,  being  due  to  the  cancer  itself, 
as  well  as  to  other  causes;  tenderness  is  also 
marked.  The  cancerous  nodules  may  originate 
friction-sound.  The  course  of  the  disease  is 
occasionally  acute,  with  pyrexia ;  as  a  rule  it  is 
'  chroni  c,  with  little  or  no  fever,  or  this  only  occurs 
at  intervals.  Haemorrhage  may  cause  marked 
anamia  or  fainting.  The  cancerous  masses  may 
,  also  originate  pressure-.symptoms.  This  disease 
is  necessarily  fatal ;  and  treatment  can  only  be 
1  symptomatic. 

1       With  regard  to  colloid  of  the  omentum,  it  is 
desirable  to  notice  specially  its  physical  signs : — 
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1.  The  abdomen  may  be  greatly  enlarged,  but  is 
not  uniform  or  quite  symmetrical ;  the  umbili- 
cus is  only  stretched,  not  everted.  2.  Palpation 
generally  reveals  firm,  irregular  masses.  If 
present,  fluctuation  is  very  indistinct.  3.  The 
anterior  regions  of  the  aljdomen  are  dull  ex- 
tensively. 4.  Usually  a  change  of  posture  pro- 
duces little  or  no  effect  upon  the  physical  signs. 
6.  A  slimy,  gelatinous  fluid  may  be  removed  by 
the  exploratory  needle  or  aspirator ;  and  occa- 
sionally a  similar  fluid  is  said  to  be  discharged 
jier  rectum,  or  from  the  stomach. 

d.  Among  rare  formations  found  in  the  peri- 
toneum may  be  mentioned  hydatids,  associated 
or  not  with  a  similar  disease  in  one  or  more 
organs  ;  serous,  dermoid,  and  colloid  cysts  ;  fibro- 
mata ;  myxomata ;  and  remains  of  blood-clots. 

8.    Peritoneum,   Malformations  of.  —  It 

will  sufiBce  to  mention  under  this  head  that 
the  folds  of  the  peritoneum,  such  as  the  mesen- 
tery, may  be  abnormal  in  length  or  formation ; 
that  unusual  bands  or  openings  may  be  present ; 
and  that  prolongations  of  the  peritoneum,  which 
naturally  become  obliterated  or  shut  out  from 
the  general  cavity,  sometimes  do  not  undergo 
these  changes,  as  may  be  illustrated  by  the 
occasional  patency  of  the  process  which  descends 
with  the  testis  into  the  scrotum.  As  the  re- 
sult of  these  abnormalities  displacements  of 
organs  may  occur ;  or  their  movements  are 
restricted  or  too  free;  or  constriction  of  the 
intestine  may  take  place.  These  conditions  can 
only  be  recognised  clinically  by  their  effects; 
and  not  uncommonly  they  cannot  be  made  out. 
Treatment  may  sometimes  be  directed  to  their 
cure,  as  is  exemplified  in  the  radical  cure  of  a 
congenital  hernia. 

Feedesick  T.  Roberts. 

PEBITYPHLITIS  (irepl,  around,  and 
TvcpAhv,  the  caecum). — Synon.  :  Fr.  Perityphlite ; 
Phlegmon  iliaque  ;  Ger.  Perityphlitis. 

Definition. — Inflammation  of  the  connective 
tissue  behind  and  around  the  caecum. 

Etiology. — The  most  frequent  cause  of  this 
not  uncommon  affection  is  an  extension  of  in- 
flammation from  the  csecum  or  the  vermiform 
appendix,  more  especially  if  the  typhlitis 
caused  by  accumulation  of  faeces  or  by  some 
foreign  substance,  such  as  fish-bones  or  cherrj'- 
stones,  has  proceeded  to  ulceration.  The  ana- 
tomical relations  of  the  caecum  in  the  right  iliac 
fossa  are  favourable  to  such  a  result. 

Owing  to  the  continuity  of  the  sub-peritoneal 
connective  tissue,  it  is  obvious  that  inflammation 
and  suppuration  in  regions  somewhat  distant 
from  the  iliac  fossa  may  also  extend  into  that 
locality.  Perinephritic  and  psoas  abscesses  may 
therefore  become  causes  of  perityphlitis. 

E.itternal  injury,  such  as  blows,  kicks,  or  severe 
compressions,  as  between  the  buiFers  of  a  train, 
may  induce  inflammation  of  both  bowel  and  sur- 
rounding tissues,  80  that  it  becomes  impossible 
to  say  whether  the  caecum  or  the  connective  tissue 
becomes  first  affected. 

Occasionally  suppuration  in  this  region  may 
result  from  septicaemia ;  and  exceptional  cases 
occur  where  no  cause  can  be  assigned  beyond 
cold.    See  C^cTJM,  Diseases  of. 

Anatomical  CHARACTBRa.— Perityphlitis  runs 


PERITYPHLITIS. 

a  somewhat  variable  course.  In  one  set  of  cases 
the  progress  may  be  acute,  marked  by  active 
suppuration,  and  leading  to  the  formation  of  an 
abscess  in  the  iliac  fossa  behind  the  caecum. 
Such  an  abscess  may  extend  to  a  considerable 
distance  in  the  sub-peritoneal  tissue,  upwards, 
towards  the  spine,  or  downwards  into  the  pelvis  ; 
it  may  open  into  the  peritoneal  cavity  or  the 
bowel;  or  point  outwards  in  the  abdominal  wall, 
or  downwards  through  the  pelvis.  The  contents 
of  the  abscess  are  usually  extremely  foetid,  and 
a  putrid  destruction  of  the  adjacent  tissues, 
especially  the  muscular,  is  frequent.  The  nerve- 
trunks  of  the  lumbar  plexus  escape  this,  but  the 
large  veins — iliac,  ileo-colic,  &c. — are  blocked 
with  coagula. 

More  frequently,  however,  the  disease  is  of  a 
chronic  and  insidious  character,  often  presenting 
obscure  symptoms  preventing  the  real  nature  of 
the  case  from  being  ascertained ;  and  it  may 
thus  last  for  many  months.  The  inflammatory 
process  leads  then  to  a  considerable  thicken- 
ing of  the  connective  tissue,  of  a  tough  fibrous 
variety,  rather  than  to  the  formation  of  pus. 
If  the  starting-point  have  been  a  perforating 
ulcer  of  the  caecum  or  appendix,  the  bowel 
may  be  found  to  be  firmly  imbedded  in  a 
mass  of  tough  fibrous  tissue,  which  binds  it 
down  closely  to  the  iliac  fossa  and  to  the  abdo- 
minal wall,  penetrating  the  muscular  tissue  and 
extending  even  to  the  bone.  Excavated  in  this 
new-formed  material  are  numerous  irregular 
shaggy  loculi,  communicating  with  one  another, 
and  to  a  variable  extent  with  the  gut,  thereby 
allowing  extravasation  of  the  faeces,  though  this 
may  be  to  only  a  slight  degree.  Sometimes 
the  intestine  may  be  so  much  involved  and  de- 
stroyed that  its  course  cannot  be  distinctly 
traced,  and  the  path  of  the  bowel-contents  is 
then,  for  a  certain  distance,  limited  by  these 
new-formed  irregular  channels.  This  condition 
may  last  for  a  long  time,  and  death  may  result 
from  exhaustion  rather  than  from  any  distinct 
lesion,  such  as  peritonitis.  Not  infrequently, 
however,  an  acute  attack  of  suppuration  may 
supervene  in  this  state,  and  give  rise  to  an  ab- 
scess which  may  take  one  of  the  courses  indicated 
above.  Or  when  even  perforation  of  the  bowel 
has  been  thecause,  the  aperture  may  subsequently 
become  closed  up ;  and,  as  in  the  cases  where 
the  inflammation  has  started  outside  the  caecum, 
the  surrounding  connective  tissue  becomes  much 
thickened  and  indurated,  an^,  by  partly  involv- 
ing the  intestine  in  its  contraction,  produces  ob- 
struction in  the  canal.  The  writer  has  noticed 
a  marked  tendency  to  the  deposition  of  pigment 
in  the  new-formed  tissue  in  such  cases. 

Symptoms  and  Signs. — These  wiU  to  a  cer- 
tain degree  depend,  especially  at  the  outset, 
upon  the  nature  of  the  attack,  and  the  extent 
to  which  the  caecum  is  involved.  If  the  symp- 
toms of  typhlitis  be  much  prolonged,  or  if  in  ad- 
dition to  the  signs  of  that  disea.se.  an  examination 
should  reveal  the  existence  of  a  swelling  deeply 
seated  behind  the  caecum,  tlien  we  may  suspect 
that  the  inflammation  has  extended  beyond  the 
gut ;  and  the  occurrence  of  rigor  and  a  high 
temperature,  marked  by  a  daily  rise  and  fall  of 
two  degrees,  would  go  far  to  make  the  diagnosis 
certain.    But  such  a  deep-seated  swelling  is  not 
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always  easy  to  make  out,  since  the  distension  of 
the  cseeum  and  the  tenderness  render  an  exami- 
nation difficult.  The  recognition  of  the  existence 
of  an  abscess  will  of  course  depend  very  much 
upon  the  direction  which  it  takes.  In  the  more 
chronic  csises,  and  in  those  which  originate  inde- 
pendently of  typhlitis,  the  symptoms  are  liable  to 
be  obscure  for  a  long  time.  Long  before  there  are 
the  physical  signs  of  a  tumour  in  the  iliac  fossa, 
ftud  when  the  occurrence  of  an  injury  may  have 
been  forgotten  or  not  thought  ot",  the  patient  will 
complain  of  pain  and  numbness  or  anomalous 
sensations  extending  down  the  right  leg  as  far  as 
the  knee,  with  perhaps  slight  lameness,  and  a 
constant  inclination  to  relieve  the  pressure  of  the 
abdominal  walls  by  leaning  over  to  the  right  side 
when  standing  and  sitting,  or  by  flexing  the  thigh 
on  the  trunk  when  lying  down.  The  temperature 
is  by  no  means  always  elevated,  and  the  bowels 
may  present  but  very  little  irregularity  in  their 
action.  Nevertheless,  the  patient  feels  generally 
ailing,  in  an  ill-defined  sort  of  way,  and,  with  a 
probably  diminished  appetite,  loses  flesh.  Pain 
and  tenderness  on  pressure  may  be  absent  in 
the  iliac  fossa.  As  the  disease  slowly  adviiniies, 
however,  and  the  patient  emaciates,  more  defi- 
nite symptoms  will  present  themselves ;  an  in- 
creasingly distinct  swelling  is  appreciable,  of  a 
notably  fixed  character,  not  shifting  under  mani- 
pulation, tender,  and  accompanied  by  an  almost 
constant  pain  extending  down  the  leg,  ■which  may 
perhaps  be  slightly  oedematous,  from  pressure 
on  the  veins.  The  abdomen  is  usually  slightly 
tympanitic  ;  and  the  local  swelling  may  increase 
to  the  extent  of  being  visible.  The  bowels  by 
this  time  are  markedly  irregular.  Sometimes 
there  is  diarrhoea,  sometimes  constipation,  or  al- 
ternations of  these  conditions.  The  impairment 
of  the  intestinal  peristalsis,  caused  by  the  pres- 
sure of  the  inflammatory  new  growth  in  connec- 
tion with  the  caecum,  may  by  irritation  produce 
diarrhcea,  or  by  obstruction  lead  to  constipation. 
The  stools  are  frequently  pale  and  unformed. 
Vomiting  is  sometimes  met  with  in  different 
degrees  of  severity. 

Associated  with  the  formation  of  abscess,  a 
case  has  been  described  by  Dr.  Quain,  in  which 
there  existed  a  certain  subjective  sensation  of 
smell ;  a  fsecal  odour,  which  could  not  be  recog- 
nised by  others,  being  continuously  complained 
of  by  the  patient,  to  the  extent  of  its  being  al- 
most regarded  as  a  monomania.  This  smell  gave 
the  patient  no  further  annoyance  after  the  abscess 
had  discharged  and  subsequently  healed. 

Course  A>rD  Tehminations. — When  an  ab- 
scess has  formed,  the  result  will  much  depend 
on  where  it  opens,  and  to  what  extent  it  com- 
municates with  the  csecum.  Eupture  into  the 
peritoneal  cavity  will  almost  surely  be  fatal,  and 
even  those  abscesses  which  burst  on  the  surface 
may  lead  to  death,  by  the  exhaustion  caused  by  a 
chronic  cavity  prevented  from  healing  by  its  dis- 
charging faecal  matter.  In  the  most  acute  cases, 
where  no  perforation  into  the  bowel  has  taken 

t place,  the  resulting  abscess  may  burst  on  the  sur- 
face ;  and  the  same  may  bo  said  for  many  of  the 
.  more  chronic  cases,  when  the  progress  of  the  in- 
flammation has  become  arrested  before  it  has  im- 
plicated the  bowel  to  any  great  extent,  and  when 
a  partial  absorption  of  the  inflammatory  tissue  has 


taken  place.  But  in  other  cases,  and  especially 
where  there  are  burrowing  sinuous  channels  ia 
the  iliac  fossa,  with  more  or  less  communication 
with  the  csecum,  recovery  is  of  rare  occurrence, 
and  the  patient  dies  from  exhaustion,  with  per- 
haps caries  of  the  bone,  a  faecal  abscess,  and  a 
chronic  diarrhoea. 

Diagnosis. — The  diagnosis  of  these  cases,  pre- 
vious to  the  recognition  of  a  swelling  in  the 
iliac  fossa,  is  only  provisional.  The  history  oi 
typhlitis,  with  subsequent  tenderness  and,  per- 
haps, high  temperature,  and  especially  an  il' 
defined  feeling  of  illness,  the  patient  steadily 
deteriorating  in  health,  should  lead  to  a  sus- 
picion of  the  extension  of  the  inflammation  be- 
yond the  csecum.  Should  an  abscess  form  and 
point,  it  will  not  be  difficult  to  recognise,  and 
when  a  swelling  is  to  be  felt,  its  nature  will  be 
ascertained  by  attention  to  the  history  of  the 
case,  the  pressure-symptoms  in  the  right  leg, 
and  the  fixity  of  the  tumour.  The  variable  state 
of  the  bowels  renders  them  of  little  account  in 
forming  a  diagnosis.  There  is  reason  to  believe 
that  this  malady  is  often  passed  over  unrecog- 
nised, and  is  of  more  frequent  occurrence  than  is 
supposed.  This  is  said  to  be  the  case  in  children, 
in  whom  cases  of  iliac  abscess  around  the  caecum 
are  liable  to  be  mistaken  for  hip-joint  disease, 
though  with  perhaps  scarcely  sufficient  reason. 

PaosNOSis. — In  the  acute  cases  where  a  faeeal 
abscess  forms  and  bursts,  a  fatal  result,  sooner  or 
later,  is  to  be  feared.  If  rupture  takes  place 
into  the  peritoneal  cavity,  death  will  follow,  and 
even  where  perforation  of  the  abdominal  waU, 
occurs,  the  ensuing  exhaustion  is  often  fatal. 
Those  cases  of  abscess  in  which  the  communica- 
tion with  the  bowel  has  not  existed,  or  has  been 
cut  off,  are  the  most  favourable.  Among  the 
chronic  cases  where  the  suppuration  is  but  slight, 
the  prognosis  seems  very  much  to  depend  upon 
the  extent  to  which  the  intestine  is  implicated ; 
if  this  be  tolerably  free  a  favourable  result  may 
be  expected. 

Tbeatment. — A  large  proportion  of  the  cases 
of  perityphlitis  are  amenable  to  treatment. 
Perfect  rest  in  bed  is  of  primary  importance ; 
and,  since  the  symptoms  are  directly  relieved 
by  the  reclining  position,  the  imprisonment  is 
readily  submitted  to.  Hot  poultices  of  linseed 
meal,  or  fomentations  over  the  csecum,  and 
changed  as  often  as  necessary,  almost  invariably 
give  marked  relief;  when  an  abscess  is  in  pro- 
cess of  formation,  the  hot  applications  favour  its 
development,  and  so  promote  the  cure,  by  afford- 
ing an  opportunity  for  its  being  opened.  This 
plan,  pursued  for  a  week  or  ten  days,  may  be 
sufficient.  In  the  more  chronic  cases  it  may  be 
neces.sary  to  continue  them  for  a  longer  period, 
even  when  the  tension  appears  to  be  lessened,  and 
the  pain  in  the  limb  decreased.  When  the  more 
acute  inllammatory  symptoms  have  subsided, 
counter-irritation,  by  blisters  or  by  a  solution  of 
iodine  applied  over  the  affected  ^.art,  tends  to 
promote  absorption,  and  thus  to  remove  thick- 
ened or  condensed  tissues. 

Attention  should  be  especially  directed  to- 
wards maintaining  the  general  health.  The  diet 
should  be  small  in  amount,  frequently  adminis- 
tered, and  of  the  most  nutritive  quality.  Ad- 
vantage is  to  be  derived  from  the  simultaneous 
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adiniuistration  of  the  prepared  digestive  juices  of 
the  stomach  and  pancreas,  so  that  a  minimum 
of  indigestible  food  may  reach  the  lower  bowel. 

Stimulants,  carefully  administered,  are  often 
necessary.  Care  is  required  in  giving  aperients 
when  the  bowels  are  confined.  As  a  rule  this 
condition  is  best  relieved  by  enematA  and  gentle 
laxatives,  such  as  confection  of  senna  or  castor 
oil.  Constipation  is  more  favourable  to  thepatient 
than  diarrhoea,  which  is  often  uncontrollable,  or 
obstinately  resists  the  usual  treatment  of  acids 
and  opium,  tannin  and  other  astringents,  whether 
given  by  the  mouth  or  as  enemata.  It  is  much 
easier  to  relieve  the  bowels  than  to  arrest  their 
excessive  action. 

Tonics,  such  as  iron,  ammonia,  and  bark,  are 
of  value,  and  should  be  given  from  the  outset, 
since  the  disease  is  one  that  tends  to  wasting, 
and  it  is  usually  in  a  somewhat  enfeebled  con- 
dition that  the  patient  first  presents  himself. 
When  the  acute  phase  has  passed,  change  of  air, 
a  sea-voyage,  and  other  aids  to  convalescence 
are  required.  W.  H.  Almhin. 

PEBI-TJTEBIIirE  HEMATOCELE.  See 
Pelvic  Hjematocelb 

PEBSOWAIi  HEALTH.  —  Personal  hy- 
giene is  the  science  of  individual  health.  As 
there  are  public  acts  and  laws  which,  observed, 
promote  the  health  of  communities,  so  there  are 
rules  of  living  and  habits  of  life,  inculcated  by 
competent  observers,  by  attention  to  which  the 
health  of  the  individual  may  be  preserved  or 
increased.  Health  is  a  quality  of  body  easily 
comprehensible,  but  difficult  to  define.  It  is 
dealt  out  in  different  measures  at  different 
periods  of  life,  and  is  perhaps  best  described  as 
exemption  from  disease.  It  admits,  however,  of 
being  estimated,  and  we  shall  first  show  how 
this  may  be  done. 

First,  the  form  of  the  individual  must  be  ex- 
amined, t'o  ascertain  how  far  it  agrees  with  or 
departs  from  certain  mean  standards,  such  as  are 
laid  down  by  anatomists  and  practical  hygienists, 
and  which  give,  in  tables  for  each  age,  what  the 
height,  weight,  girth  of  chest,  and  mobility  of 
thorax  ought  to  be  every  year  of  life.  Thus 
above  the  weight  of  161  lbs.  avoirdupois,  the  cir- 
cumference of  the  chest  ought  to  increase  1  inch 
for  every  10  lbs.  of  additional  weight ;  and  for 
every  inch  in  height  over  5  feet  8  inches  the 
mobility  of  the  thorax  ought  to  increase  in  a 
definite  ratio  {see  Parkes's  Hygiene,  p.  480). 
Then  the  girth-measurement,  taken  round  the 
mamma,  should  be  in  excess  of  that  taken  lower 
down,  at  the  level  of  the  xiphoid  cartilage,  in 
every  man,  although  not  disproportionately  so, 
as  it  is  in  women  who  lace  tightly. 

Secondly,  the  manner  in  which  the  Tarious 
functions  of  the  body  are  performed  must  be 
ascertained.  The  situation  of  the  heart's  apex- 
beat  is  to  be  determined  ;  its  impulse  ;  its  mode 
of  action  ;  the  rhythm  of  its  sounds  ;  the  way  in 
which  the  circulation  is  being  carried  out ;  how 
temperature  is  maintained  at  the  extremities ; 
and  what  individual  cipacity  exists  to  resist 
conditions  calculated  to  lower  the  body  tempera- 
ture. The  respiratory,  cerebral,  and  spinal  func- 
tions must  all  be  determined ;  the  organs  of 
digestion  sanguification,  and  excretion,  as  well 


as  their  performances,  will  have  to  be  examined 
in  due  order ;  and  the  state  of  general  nutrition 
and  the  condition  of  the  skin  appraised. 

That  state  of  body  which  enables  it  to  per- 
form every  function  which  can  be  reasonably 
required  of  it,  to  accomplish  each  ordinary  task, 
and  be  equal  to  some  exertion  of  brain  and 
muscle  without  painful  sense  of  fatigue,  is  what 
we  ordinarily  understand  as  health.  It  would 
be  di£5cult,  however,  if  not  impossible,  to  lay 
down  the  amount  of  work  or  exertion,  short  of 
positive  fatigue,  which  a  child,  lad,  woman,  or 
man  ought  to  be  equal  to  without  preparation 
or  training  of  any  kind.  Ereetness,  firmneiss, 
good  balance  of  body  and  mind,  testify  to  a 
man,  as  they  do  to  a  racehorse  or  a  gamecock. 
An  experienced  eye  recognises  at  a  glance  the 
particular  build  of  man  suitable  to  particular 
taskwork  ;  likely  to  excel  in  particular  exercises, 
sports,  or  games;  fitted  to  labour  with  his  head, 
or  with  his  hands;  to  run,  swim,  or  fight  well. 
There  is,  perhaps,  a  little  less  difference  be- 
tween man  and  man  than  between  carthorses 
and  racehorses,  but  it  is  one  of  degree  only. 
Fortes  creantur  fortibus,  and  for  perfect  bodily 
aptitude  for  any  trade,  profession,  or  particular 
craft,  the  individual  must  be  bom,  bred,  and 
trained  accordingly.  "We  arrive  at  the  following 
signs  or  evidences  of  health  : — 

a.  Good  construction  ;  b.  Accommodativeness 
to  change,  individual  adaptability  to  widely  di- 
verse conditions  of  life,  or  of  climate,  without 
deterioration  of  energy ;  c.  Endurance ;  d.  Self- 
control — mental,  emotional,  sexual ;  and  e.  Re- 
sistance to  morbific  influences. 

From  birth  onwards  to  old  age  health  is  not 
uniform;  it  varies  as  the  body  varies,  according 
to  wear  and  tear,  and  treatment — a  sufficiently 
obvious  proposition.  At  different  epochs  of  life 
the  strain,  or  stress,  is  felt  in  different  parts, 
falls  upon  different  organs,  and  issues  in  pro- 
clivity to  disorder  of  their  several  functions,  or 
in  wear  or  degeneration  of  the  tissues  of  which 
they  are  built.  Our  object  here  is  to  demon- 
strate how  individual  health  may  be  secured ; 
how  disease-tendencies  may  be  avoided  or  dimi- 
nished ;  and  how  a  reasonable  measure  of  health 
may  be  attained  throughout  life,  and  at  every 
period  of  it.  To  fulfil  this  endeavour  we  divide 
the  life  of  a  human  being  into  the  following 
periods,  and  consider  them  separately  in  relation 
to  their  special  physiology,  to  morbid  immi- 
nencies,  and  to  probable  accidents,  laying  dowTi 
the  best  rules  of  guidance  in  diet,  clothing, 
habits,  exercise  of  body  and  mind  ;  indicating 
whatever  appears  most  conducive  to  the  health 
of  the  individual  at  the  age  mentioned.  It  is 
of  course  of  first  importance  to  be  born  of  a 
healthy,  long-lived  stock;  but  for  heredity  and 
its  effects  the  reader  is  referred  to  the  article 
Disease,  Causes  of. 

Life  periods. — The  following  are  the  periods 
of  life,  as  they  ■will  be  successively  con- 
sidered : — 

1.  Intra-uterine  life  and  G-estation. 

2.  Birth. 

3.  Infancy,  the  period  between  birth  and  the 
completion  of  the  first  dentition. 

4.  Childhood,  the  period  between  2  and  7 
years. 


PERSONAL 

6.  Adolescenoe,  the  period  between  7  and 
14  years. 

6.  Puberty,  the  period  between  14  and  20 
years. 

7.  Advilt  ago,  the  period  between  20  and 
30  years. 

8.  Maturity,  the  period  between  30  and  45 
years. 

9.  Tuming-time,  the  period  between  45  and 
60  years. 

10.  Advanced  life,  the  period  between  60 
and  82  years. 

11.  Old  age,  the  period  between  82  and  100 
years. 

1 .  The  Intra-uterine  and  Gestation  Period. 
The  health,  habits,  and  conduct  of  the  mother 
during  pregnancy  modify  the  future  individual 
considerably.  "Whatever  affects  the  blood  of  the 
mother  affects  that  of  her  fcetus,  and  vice  versd. 
There  are  grounds  for  thinking  that  the  mother 
possesses  and  exercises  purifying  and  excretory 
powers  over  the  blood  of  her  foetus,  appropriating 
into  her  own  eliminating  organs,  and  in  some 
degree  removing  from  her  offspring,  taints  or 
disease-germs  derived  from  the  father  of  the 
child,  perhaps  suffering  from  these  herself 
vicariously.  This  surmise  has  been  offered  to 
explain  a  fact  not  infrequently  observed,  that 
previously  healthy  wives,  born  too  of  healthy 
stocks,  married  to  consumptive  husbands,  after 
breeding  one  or  more  children,  tend  to  die 
themselves  of  a  rapid  form  of  phthisis,  al- 
though bearing  children  not  necessarily  con- 
sumptive. On  the  other  hand,  delicate  women 
who  have  been  impregnated  by  exceptionally 
sound  sires  are  observed  to  improve  in  vigour 
and  robustness  with  each  succeeding  pregnancy. 
It  is  certain  that  smallpox,  scarlatina,  and  measles 
may  be  conveyed  by  the  mother  to  the  child  in 
utero ;  that  typhoid  fever  occurring  to  the  mother 
is  usually  fatal  to  her  fcetus ;  and  that  the  poison 
of  syphilis  derived  from  either  parent  is  ex- 
tremely pernicious  to  the  growth  and  develop- 
ment of  the  fruit. 

Alcoholic  abuses  committed  by  the  mother 
during  pregnancy  favour  premature  delivery,  and 
appear  beyond  this  distinctly  prejudicial  to  the 
health  of  the  children  when  these  are  born  alive, 
the  constitutional  flaw  not  showing  itself  by 
apparent  malnutrition  so  much  as  by  undue 
proclivity  in  them  to  manifest  disorders  of  the 
nervous  system — chorea  and  epilepsy  in  child- 
hood, hysteria  and  insanity  in  adult  years. 
Experience  shows  the  hygiene  of  this  period  to 
consist  in  temperate  living.  The  pregnant 
woman  should  avoid  excitements  of  all  kinds, 
take  moderate  exercise,  rise  and  go  to  bed 
early,  not  alter  her  habits  of  life  abruptly.  In 
the  later  months  she  must  dress  herself  appro- 
priately to  her  state,  not  so  as  to  interfere  with 
the  emerging  of  the  uterus  from  the  pelvis,  or 
so  as  to  limit  the  movements  of  the  babe  in 
utero. 

2.  Birtli. — Beclard  in  his  work  {Hygiene  de 
la  Premihe  Enfance,  Paris,  1862)  pointed  out  a 
fact  of  some  importance  in  the  hygiene  of  birth. 
When  the  foetus  with  its  membranes  and 
placenta  are  separated  from  the  mother,  and 
independent  existence  is  commenced,  a  good 
deal  of  blood,  properly  the  newborn  child's,  re- 
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mains  and  is  for  a  short  time  after  actual  birth 
lodged  in  the  cord  and  placenta.  If  time 
enough  be  allowed,  and  the  newborn  be  kept 
properly  warm  the  while,  all  this  blood — some 
two  ounces  or  thereabouts,  and  therefore  no 
unimportant  quantity  when  the  weight  of  the 
child  is  considered — will  find  its  way  into  the 
infant's  body ;  whereas,  if  the  cord  be  tied  and 
divided  too  quickly,  and  before  the  umbilical 
vein  becomes  coUapsed  and  empties  itself,  the 
child  is  mulcted  of  its  natural  blood-endowment. 
According  to  Pinard's  observations,  it  is  easy  to 
distinguish  the  babies  who  thus  receive  their 
full  complement  of  blood  at  birth  from  those 
who  do  not.  The  skin  of  the  former  is  rose- 
coloured  and  well  plumped  out,  whereas  the  skin 
of  the  latter  has  an  anaemic  or  icteric  tint,  and 
is  poor ;  the  former  infants  grow  and  develop 
more  rapidly,  and  are  altogether  more  vigorous 
than  the  latter.  As  a  guide  to  the  accoucheur's 
practice,  he  inculcates  careful  observation  of  the 
cord  at  birth.  AU  pulsation  ceases  in  the  um- 
bilical arteries  directly  the  newborn  breathes 
and  cries  ;  but  for  some  while,  different  in  dif- 
ferent cases,  the  umbilical  vein  remains  full; 
and  the  blood  in  it  continues  liquid  up  to  the 
moment  when  its  last  drop  is  absorbed  into  the 
child's  body.  But  the  cord  must  not  be  liga- 
tured until  the  umbilical  vein  is  flat  and  empty. 
The  accidents  incidental  to  birth  are  multifarious, 
and  belong  to  the  subject  of  parturition.  We 
may  notice  specially  asphyxia  from  prolapse  and 
compression  of  the  cord  ;  and  prolonged  pressure 
upon  the  infant's  skull  inducing  epicranial  cephal- 
hsematoma,  and,  rarely,  apoplexy  and  paralysis. 

If  the  temperature  of  the  external  air  is 
about  60°,  children  may  be  allowed  to  go  out 
when  they  are  eight  or  flfteen  days  old,  after 
cicatrisation  of  the  umbilicus.  Children  born 
in  February  and  September  appear  to  possess 
the  greatest  vitality,  those  born  in  June  the 
smallest.  According  to  statistics  carefully  col- 
lected by  Dr.  E.  Smith  in  his  work  on  Health 
and  Disease,  p.  267,  '  the  viability  of  the  infants 
born  in  the  winter  and  spring  months  is  greatei 
than  that  of  those  who  come  into  the  world  in 
summer  or  autumn,' 

No  artificial  purgative  oil,  gruel,  or  sugar- 
water,  should  be  allowed  in  lieu  of  the  mother's 
first  colostrum  milk. 

3.  Infancy. — The  period  of  infancy  might  be 
subdivided  into  early  and  late ;  early  compre- 
hending the  time  from  birth  to  eruption  of  the 
fii'st  teeth  ;  late,  that  from  the  commencement  to 
the  completion  of  the  first  dentition.  The  lead- 
ing anatomical  feature  of  this  age  is  the  large 
amount  of  blood  relatively  to  the  solids  of  the 
body,  the  laxity  of  all  the  tissues,  the  dispro- 
portionate quantity  of  component  water,  and  the 
large  relative  amount  of  red  blood-corpuscles 
and  of  iron,  which  appears  far  in  excess  of  that 
existing  in  adults.  See  E.  Smith's  Cycle  of 
Ages,  p.  247. 

The  circumstance  of  chief  physiological  im- 
portance is  that  the  greatest  growth  occurs  in 
the  first  years  of  life  Quetelet  in  his  essay, 
Sur  VHomme,  shows  that  the  near  average 
weight  of  male  infants  exceeds  that  of  fe- 
males ;  boys  at  birth  weighing  3  kilogrammes- 
20  grammes,  and  girls  2  kilogrammes  9  grammes. 
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There  is  no  indicator  so  infallible  as  the 
balance  to  prove  whether  an  infant  is  or  is  not 
being  properly  nonrishcd.  It  appeiii-s  that  from 
birth  up  to  the  end  of  the  second  day  all  new- 
borns lose  weight  a  little  ;  they  do  not  increase 
perceptibly  till  after  the  end  of  the  first  week.' 

M.  OJier  states  that  it  is  usual  to  find  an 
infant  increase  30  or  40  grammes  (461  to  606 
grains)  per  diem  during  the  first  five  months  of 
life,  20  grammes  (308  grains)  a  day  from  the  fifth 
to  the  eighth  month,  and  10  grammes  (or  156 
gi-ains)  daily  between  the  eighth  and  the  twelfth 
month. 

Dentition  is  the  change  most  characteristic  of 
the  infant's  growth  and  development. 

In  infantile  life  all  the  vital  functions  go  on 
rapidly.  The  pulse  at  birth  ranges  from  130  to 
140  per  minute;  and  to  the  end  of  the  first  year 
is  from  116  to  120.  The  rate  of  respiration  is 
from  26  to  30.  While  the  circulation  is  rapid, 
the  skin,  from  its  softness  and  vascularity,  dis- 
perses heat  rapidly ;  the  cooling  agencies  are  at 
a  maximum  ;  and  the  heat-maintaining  powers, 
(that  is,  resistance  to  depressing  influences)  are 
at  a  minimum.  '  The  food  taken  by  infants  is, 
in  proportion  to  the  weight  of  the  body,  from 
three  to  sis  times  greater  than  that  taken  by 
adults.'    (Dr.  Smith,  op.  cit.,  p.  247.) 

The  perils  from  without  to  infant  life  are 
mainly  derived  from  cold,  those  from  within 
result  chiefly  from  improper  or  defective  feeding 
and  hyper-nervous  impressionability.  It  is  not 
easy  to  over-feed  young  infants.  If  proper  food, 
that  is,  their  own  mother's  milk,  be  given  them, 
they  get  riil  of  excess  quickly  enough  by  vomit- 
ing it,  and  the  part  not  appropriated  in  growth 
or  maintenance  is  stored  up  for  future  use  as  fat. 
The  morbid  tendencies  of  this  age  are  towards 
the  intestinal  and  mucous  tracts.  Catarrhal 
diarrhoea  and  bronchitis,  tlirush  and  stomatitis, 
are  epiphenomena  of  all  febriculas  and  states  of 
malnutrition.  Delirium  and  convulsions  attend 
all  general  disorders.  Over-rapid  dentition  is 
associated  often  with  tubercularisation,  retarded 
dentition  with  rickets.  The  more  rapid  the 
eruption  of  the  teeth,  the  greater  the  attendant 
disturbance ;  the  more  closely  the  evolution  of 
the  teeth  follows  its  normal  periods  [see  Teeth- 
inq"!,  the  less  conscious  are  infant  and  mother 
of  their  appearance.  The  hygienic  rules  for  this 
period  have  reference  principally  to  feeding, 
cleanliness,  clothing,  and  open-air  exercise. 

Diet. —  For  diet  the  reader  is  referred  to 
p.  3t)2,  where  the  proper  aliment  for  infants  is 
fully  discussed.  Experience  proves  that  nature 
will  not  be  contradicted — that  no  aliment  is  so 
appropriate  as  the  milk  of  a  mother,  or  of  a  wet 
nurse  aged  between  twenty-two  and  thirty-five. 
Next  best  to  this  comes  suckling  by  a  goat ;  and 
next,  again,  a  mixture  of  equal  parts  cow's  and 
ass's  milk  given  by  a  feeding-bottle.  The  suck- 
ling of  her  own  infant  by  the  mother  for  nine 
months  is  good  not  only  for  the  child  but  for  its 
mother.  The  utarus  passes  through  its  retro- 
grade involution  more  properly,  no  periodic  ute- 
rine congestions  delay  it,  and  ovulation  is  de- 
ferred. With  respect  to  the  frequency  of  feeding. 
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and  the  quantity  taken,  the  reader  may  be  re- 
ferred to  the  statements  of  Proust.'  During 
the  first  day  of  life,  what  with  scantiness  of  the 
colostrum,  mechanical  obstacles  to  suction,  and 
the  weakness  of  tile  infant's  efforts,  the  child 
does  not  extract  more  than  a  drachm  each  time 
it  is  placed  to  the  breast.    It  needs  no  morn, 
however.    During  the  first  week  of  life  it  should 
be  nursed  ten  times  in  the  twenty-four  hours, 
arranging  times  so  that  the  mother  gets  six  hours' 
consecutive  rest  at  night.    On  the  second  day 
each  suckling  should  furnish  about  5  drachms  of 
milk.    On  the  third  day  each  suckling  should 
furnish  about  1^  ounces  of  milk.    On  the  fourth 
day  each  suckling  should  furnish  about  2  ounces 
of  milk.   During  the  first  month  average-sized 
infants  require  and  obtain  nearly  3  ounces  of 
breast-milk    at  each   nursing,  and  should  be 
nursed  nine  times  in  the  twenty-four  hours,  or 
receive  about  27  ounces  of  milk  a  day.  During 
the  second  month  each  suckling  should  furnish 
4i  ounces  of  milk,  and  the  number  of  feedings 
may  be  reduced  to  seven  per  diem,  which  allows 
31^  ounces  each  twenty-four  hours.    At  three 
months  old  the  infant  sucks  about  5  ounces  at  a 
meal,  an  equivalent  of  35  ounces  each  twenty- 
four  hours;  and  at  four  months  it  extracts  as 
much  as  6^  ounces  of  milk  at  each  meal,  which 
may  be  again  curtailed  to  six  each  day,  giving 
37^  ounces  of  aliment.     This  continues  to  be 
the  quantity  of  milk  and  frequency  of  feeding 
required  of  a  good  nurse  up  to  the  end  of  the 
ninth  month,  but  the  quality  of  the  milk  during 
this  period  steadily  improves,  becoming  enriched 
according  as  the  child  suekf  more  vigorously 
and  at  longer  intervals,  a  provision  fraught  with 
mutual  advantage  to  chUd  and  motlier. 

At  the  ninth  month  the  child  may  be  gra- 
dually weaned,  although  the  age  for  weaning 
should  be  governed  by  the  health  of  the  mother 
or  nurse,  the  forwardness  of  dentition,  and  the 
infant's  own  craving  for  other  food.  The  best 
time  to  seize  for  the  purpose  is  the  interval  or 
pause  after  the  four  lateral  incisors  are  cut, 
and  before  the  first  molars  appear. 

Dentition,  normal  order  o/.— The  two  inferior 
incisors  should  pierce  the"  gums  between  the 
fourth  and  seventh  months;  their  eruption  is 
attended  by  a  slight  six  days'  disturbance  of 
health.    Between  the  eighth  and  tenth  months 
the  two  superior  incisors  and  two  superior  lateral 
incisors  appear  within  three  or  four  weeks  of 
each  other,  their  eruption  also  being  attended 
by  slight  fever  and  restlessness.    A  pause  now 
ensues  of  from  six  to  twelve  weeks'  duration, 
after  which,  and  at  some  period  between  the 
twelfth  and  fifteenth  months,  six  more  teeth 
burst  through  within  a  few  weeks.    First,  as  a 
rule,  come  the  two  first  molars  of  the  upper 
jaw,  then  the  two  lower  lateral  incisors,  and 
lastly  the  two  lower  first  molars.     Again  a 
jiause  follows,  lasting  from  eight  to  tw'elve 
weeks;  and  now.  between  the  eighteenth  and 
twenty-fourth  months,  the  two  lower  canines 
appear,  the  upper  ones  succeeding  them.  Very 
little  disturbance  marks  their  eruption.  An 
interval  of  six  months  now  intervenes,  and 
between  the  thirtieth  and  thirty-sixth  months, 
or  nearly  on  the  completion  of  its  third  year, 
'  Traiti  (fUffgfint :  Paru  1877,  p.  116. 
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the  child  acquires  its  four  last  or  permanent 
molars,  the  lo-wer  preceding  the  upper,  and  their 
cutting  being  attended  often  by  general  disorder, 
eroupy  symptoms,  diarrhoea,  and  convulsions. 

Cleanustbss  and  Cake. — The  infant  requires 
washing  all  over  from  top  of  head  to  sole  of 
foot  night  and  morning  every  day,  and  is  best, 
because  most  quickly,  immersed  in  a  tub  once 
daily.  Infants  who  have  had  convulsions  at  any 
period  of  their  lives  are,  as  a  rule,  better  washed 
all  over  with  a  sponge  in  the  lap  of  their  nurse 
than  immersed  in  a  bath,  as  immersion  is  apt  to 
friahten  them.  The  water  should  be  the  softest 
procurable.  Rain  water  is  best.  The  tempera- 
ture of  the  room  during  the  bath  should  be  be- 
tween 65°  and  70°  Fahr. ;  that  of  the  bath  itself, 
fixed  by  the  thermometer,  between  70°  and  90°. 
Fixing  the  temperature  of  the  bath  should  not 
be  left  to  the  possible  indiscretion  of  a  nurse ; 
many  a  woman's  hand  will  support  water  at  a 
heat  enough  to  parboil  a  baby. 

The  nurse  should  be  required  not  to  dawdle 
over  bath  or  dressing ;  the  former  should  occupy 
five  minutes,  the  latter  not  more  than  twenty. 
Little  or  no  soap,  or  only  soft  soap,  should  be 
employed.  The  drying  should  be  accomplished 
with  soft  dry  cloths,  and  for  baby  powder,  to 
prevent  excoriations,  fuUer's  earth  cannot  be 
surpassed.  Eczema  and  intertrigo  are  obviated 
by  due  attention  to  the  frequent  change  of 
diapers  and  sufficient  cleanliness. 

Glothing. — No  infant  ought  to  be  swathed 
like  a  mummy;  it  requires  keeping  warm,  but 
should  not  be  overweighted  with  clothes.  Its 
chest  must  be  free  to  expand,  its  limbs  at 
liberty  to  move.  The  more  lightly  its  head  is 
covered,  and  the  more  quickly  all  caps  are  dis- 
pensed with,  the  stronger  wUl  be  its  hair  and 
the  less  its  susceptibility  to  catarrh.  Night- 
caps are  dirt-traps,  and  in  all  classes  alike 
promote  scalp  eruptions  by  provoking  perspira- 
tion, with  which  the  skin  is  softened,  and  by 
whose  decomposition  the  sebaceous  follicles  are 
irritated  and  clogged. 

General  Rules  and  Hygienic  Advice. — Even 
the  youngest  infants  require  sunlight  and  open 
air.  Due  discretion  must  be  employed,  how- 
ever, in  sending  them  out.  They  are  better 
carried  in  their  nujse's  arras,  and  thus  assisted 
to  maintain  their  own  heat  by  that  derived  from 
their  nurse's  body,  than  placed  in  perambula- 
tors. So  soon  as  they  can  crawl  they  should  be 
encouraged  to  do  so,  either  on  a  carpet,  in  a 
garden,  or  on  a  dry,  sandy  pathway  protected 
from  wind  and  open  to  sunlight,  f.lold  and 
dark  places  are  specially  inimical  to  them ;  and 
when  the  weather  is  cold  they  should  be  en- 
couraged to  amuse  themselves  on  a  blanket  or 
■■oft  hearth-rug,  so  as  to  learn  to  stretch  their 
limbs  and  co-ordinate  all  their  muscular  move- 
ments. They  learn  first  to  sit  up,  then  to  stand, 
helped  by  their  arms,  against  a  chair,  next  to 
~tiind  without  support,  and  at  some  period 
!. ft  ween  one  year  and  two  years  of  age  should 
bo  able  to  walk  about  by  themselves. 

Slekp. — Infants  require  day  as  well  as  night 
sleep.  Very  young  babies  do  little  else  but  suck 
and  sleep.  Ae  they  grow  they  need  and  take  less 
and  less  sleep,  and  by  the  time  first  dentition  is 
vjcompiished — three  years  of  p.ge — a  child  may 


usually  dispense  with  day  sleep  altogether,  ex- 
cept a  short  hour's  nap  early  in  the  afternoon 
or  between  eleven  and  twelve.  Sound  sleep  co- 
incides in  the  inftmt,  as  in  the  adult,  with  short 
sleep  hours,  and  the  strongest  children  require 
least  sleep.  The  infant  should  have  its  own 
cradle,  and  the  child  its  own  cot,  placed  close 
beside  the  bed  with  its  mother  or  nurse.  In 
extra  cold  weather,  hard  frosts,  the  cot  should  be 
artificially  warmed  by  a  hot  water-bottle.  The 
sleeping  nursery  ought  not  to  be  kept  warmei 
than  66°,  or  colder  than  60°,  whilst  the  nearer  it 
is  maintained  to  66°  during  the  winter  months, 
and  66°  during  summer,  the  sounder  the  child 
will  sleep.  The  more  freely  the  whole  house  and 
nurseries  are  ventilated,  the  less  prone  the  in- 
fant will  be  to  all  infantile  disorders. 

4.  ChildlLOod. — In  this  period,  between  the 
second  or  third  and  seventh  years  of  life,  the  first 
dentition  is  accomplished,  the  second  uncom- 
menced.    The  rate  of  pulse  falls  from  115  to  90 
per  minute,  and  respiration  commensurately. 
The  excretions  are  all  absolutely  increased.  In 
the  co-ordination  of  muscular  movements  and  in 
mental  operations  great  progress  is  being  made. 
The  cerebro-spinal   structures,  which  nearly 
double  in  volume  between  birth  and  the  second 
year,  continue  to  develop  disproportionately  to 
the  growth  of  the  trunk  and  limbs  between  two 
and  seven.    The  cellular  tissues  are  loose  and 
vascular  still,  and  the  cutaneous  and  mucous 
surfaces  therefore  extra  vulnerable.    A  notable 
physiological  feature  of  this  age  is  the  readiness 
to  swell  observable  in  the  lymphatic  glands 
upon  the  slightest  irritation,  and  the  general 
functional  activity  of  all  the  lymphatic  struc- 
tures.   It  might  be  distinguished  as  the  life 
period  of  greatest  lynvphatic  activity.  From 
these  facts  the  morbid  imminences  may  be  in- 
ferred, namely,  a  tendency  to  eczema  and  to 
catarrh  of  mucous  surfaces,  diarrhoea,  laryngeal 
and  bronchial  catarrh,  general  anasarca,  hydro- 
cephalus, susceptibility  to  contagious  _  impres- 
sions, proclivity  to  tubercular  meningitis,  and 
to  functional  cerebral  disorders  like  delirium 
and  convulsions.    The  incontinence  of  urine,  so 
frequent  in  early  childhood,  may  be  likewise 
referred  to  the  reflex  irritability  of  the  spinal 
centres  characteristic  of  this  age.    According  to 
Lebert  the  cerebellum  attains  its  largest  size, 
relatively  to  the  cerebrum,  between  four  and 
five,  to  which  circumstance  has  been  referred  the 
occasional  sexual  excitability  and  vicious  prac- 
tices discovered  in  some  children  at  this  early 
age.    However  this  may  be,  the  importance  of 
good  nurses  and  wise  supervision  cannot  be  too 
much  insisted  on,  as  also  the  inculcation  of 
healthy  habits  and  provision  of  proper  amuse- 
ments and  employments. 

Diet. — While  bread,  starch,  and  flesh  foods 
are  taking  the  place  of  cows'  milk  very  greatly, 
they  must  not  be  allowed  to  wholly  supplant  it. 
Eight  ounces  of  bread  may  be  reckoned  about 
equivalent  in  nitrogen  content  to  one  pint  of 
milk,  but  the  former  exceeds  the  latter  in  car- 
bon. The  food  must  be  nutritious  and  abun- 
dant. The  error  committed  is  far  too  often  that 
of  under  than  of  over-feeding.  Young  children 
do  not  require  so  much  variety  in  their  food  as 
adults  do,  but  are  greatly  benefited  by  a  change 
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in  their  bread  and  meal  stuffs,  and  a  dietary  not 
too  monotonous.  They  do  not  need  meat  more 
than  once  a  day,  and  lish  may  be  substituted  for 
meat,  if  cream  or  butter  sauce  bo  provided  with 
it,  once  or  twice  a  week.  Milk,  bread,  porridge, 
suet  puddings  and  milky  puddings  should  form 
the  staple  of  their  dietaries ;  fresh  vegetables 
well  cooked,  watercress,  cooked  fruit,  and  oranges 
are  most  useful  adjuncts ;  while  the  addition 
of  fried  bacon,  clotted  cream,  and  oil,  or  butter, 
when  the  drinking  water  is  hard,  and  the  ten- 
dency of  the  child  is  rather  towards  constipation 
than  otherwise,  is  now  fairly  generally  under- 
stood. It  is  usually  easy  and  always  beneficial 
to  instruct  young  children  to  secure  an  alvine 
evacuation  directly  they  rise  of  a  morning  and 
before  their  bath.  Pour  meals  a  day  are  most 
appropriate — a  breakfast  at  eight,  a  dinner  at 
twelve,  a  tea  at  four,  and  a  supper  at  eight. 

Cleanliness. — Washing  all  over  once  a  day, 
and  in  the  morning,  is  as  necessary  as  ever  ;  but 
after  first  tubbingin  warm  water  between  98°  and 
100°,  the  child  should  stand  up  and  be  sponged 
all  over  from  a  basin  of  cold  water,  and  be 
briskly  dried  with  a  large  towel. 

Sleep. — A  child  should  sleep  in  a  cot  or  bed 
by  itself,  but  in  the  same  room  with  its  parent 
or  nurse,  since  they  are  apt  to  show  any  dis- 
order by  night  vagaries,  delirious  talking,  rest- 
lessness, or  sleep--wallcing. 

Between  two  and  five  most  children  are  the 
better  for  twelve  hours  of  sleep  out  of  the 
twenty-four.  At  seven  years  of  age  they  do 
not  require  day  sleep,  but  should  be  in  bed  at 
eight,  and  up  at  six  in  summer  and  between  six 
and  seven  in  winter.  The  best  bed  for  this  age 
is  an  ordinary  iron  bedstead,  with  firm  and 
level  wool  and  hair  mattresses ;  not  spring 
beds,  which  do  not  adapt  themselves  so  well  to 
light  bodies,  or  keep  them  uniformly  warm. 
Cotton  sheets,  blankets,  and  counterpane  must 
be  used  according  to  season.  Beyond  saying  that 
the  day  clothing  should  be  warm,  and  merino 
or  wool  put  next  the  skin,  we  can  add  nothing 
further  about  clothing. 

ExEiiciSB.  —  Two  things  are  requisite  for 
healthy  growth  and  development  and  a  happy 
childhood — a  play-room  and  a  garden.  Children 
need  a  place  like  an  empty  barn,  in  which  they 
can  swing  and  amuse  themselves  in  wet  and 
wintry,  as  well  as  in  hot  sultry  weather,  prac- 
tising those  games  which  are  requisite  alike  for 
the  schooling  of  their  muscles  and  nerves. 

Teaching. — Teaching  such  as  they  need  should 
be  conducted  on  the  Kindergarten  system  ;  but 
the  main  rule  for  their  lives  is  open  air  and  ex- 
ercise, the  chief  objects  being  to  harden  their 
skins,  develop  their  muscles,  and  teach  them 
self-control,  love  and  respect  for  those  to  whom 
they  render  implicit,  because  well-nigh  uncon- 
scious, obedience. 

6.  Adolescence. — The  consideration  of  this, 
the  period  of  second  dentition,  between  the  ages 
of  7  and  U,  is  best  prefaced  by  the  order  of 
eruption  of  the  second  teeth. 

About  7  years  the  4  anterior  molars  (perma- 
nent teeth)  are  cut. 

About  8  years  the  4  central  incisors. 
"      ^      >i  4  lateral  incisors. 

"  »  4  anterior  bicuspids. 
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About  11  years  the  4  posterior  bicuspids. 
„  12  to  12^  4  canines. 
„  12^  to  14  4  posterior  molars. 
The  teeth  of  the  lower  jaw  usually  precede 
those  of  the  upper.  Second  dentition  is  accom- 
plished leisurely,  and  accompanied  therefore 
usually  by  no  such  grave  disorders  as  mark  first 
dentition;  but  in  nervous  children  nervous  tricks 
may  manifest  themselves,  as  well  as  marked  lack 
of  emotional  control.  Some  are  hypersensitive, 
others  contradictory  and  difficult;  and  most 
parents  admit  that  between  7  and  8,  if  not  be- 
tween 7  and  14,  they  learn  what  the  charac- 
ters of  their  children  really  are.  Physiologi- 
cally, absorption  of  the  subcutaneous  fat  goes 
on  rapidly,  while  the  muscles  become  more  pro- 
nounced, the  skin  gets  tougher,  its  epidermis 
harder,  and  it  perspires  less  readily.  In  our 
climate  the  morbid  tendencies  of  this  age  are  to 
rheumatism,  chorea,  epilepsy,  the  exanthemata, 
and  typhoid  fever. 

Between  7  and  8  the  appetite  is  apt  to  become 
capricious  ;  the  child  physiologically  does  not 
require  so  much  hydrocarbonaceous  food ;  and, 
while  growing  fast  and  becoming  leaner,  protests 
against  fat,  often  while  showing  marked  longing 
for  fresh  fruits,  in  which  nature  should  be  in- 
dulged. After  8,  however,  any  marked  defect 
of  appetite  or  loss  of  weight  is  suggestive  of 
undue  cerebral  excitement,  attributable  to  over- 
study  or  some  infraction  of  the  laws  of  health. 

Diet. — Three  good  meals  a  day  are  sufficient, 
but  four  are  more  advisable.  Constipation  at 
this  age  signifies  usually  irregular  feeding  and 
overloading  with  pastrycook  supplies,  or  im- 
proper food.  Breakfast  at  eight,  dinner  at  one, 
tea  at  five,  and  supper  at  eight  appears  the  best 
distribution.  By  supper  is  meant  such  a  meal 
as  growing  lads  and  girls  positively  need.  They 
require  either  soup  and  potatoes,  and  bread  and 
butter,  or  some  one  hot  dish  of  meat  or  fish, 
and  the  drink  should  be  either  warm  TtiilTr  or 
cocoa  to  about  half-a-pint  of  fluid;  aliment 
enough  is  needed  to  improve  the  circulation  at 
the  extremities  and  obviate  chilblains.  Boys 
and  girls  may  retire  to  bed  within  an  hour  of 
their  supper,  which,  instead  of  making  them 
dream,  wiU  secure  good  and  refreshing  sleep. 
The  greatest  dangers  at  this  age  arise  certainly 
from  defective  nutrition  and  an  over  sensitive- 
ness of  the  skin.  Neither  wine  nor  beer  is 
necessary,  nor  should  it  be  allowed  without 
medical  authorisation. 

Clothing.  —  The  objects  of  clothing  are 
warmth,  cleanliness,  and  convenience.  Cotton  or 
silk  shirtings  should  lie  next  the  skin  of  the  chest 
and  trunk.  Merino,  flannel,  or  woollen  materials 
should  protect  the  legs  and  feet ;  cloth,  woollen 
jerseys,  furs,  and  skins  are  better  adapted  for  ex- 
ternal coverings.  But  a  whole  chapter  could  be 
devoted  to  the  foot  alone,  and  its  clothing  during 
ita  growth  and  development  The  desiderata 
appear  to  be  length  and  breadth  enough,  low 
heels,  impervious  soles,  old  and  flexible  skins 
for  uppers.  Boots  for  out-door  exercise  are 
advised  for  children,  because  their  ankles  need 
support ;  shoes  a  little  later  on,  because  they  are 
cheaper  and  do  not  repay  re-soling,  and  may  be 
discarded  at  once  when  worn  out.  The  same 
boot«  should  not  be  worn  day  after  day,  they 
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require  time  to  dry  properly  m  damp  weather, 
and  the  foot  at  that  age  profits  by  change  of 
pressure.  During  youth  the  adaptation  of  clothes 
to  special  sports  and  exercises  is  far  from  unim- 
portant to  health.  For  violent  muscular  exer- 
cise flannel  or  merino  next  the  skin,  and  an  easy 
fliumel  jacket  or  over-jersey  should  be  worn ; 
both  after  being  used  should  be  hung  up  to  dry 
and  air  before  being  worn  again.  It  is  well  that 
youth  should  be  reminded  that  rheumatism  is 
probably  too  often  inflicted  upon  those  who  are 
careless  about  their  dress,  and  negligent  enough 
to  wear  the  same  clothes  which  have  been  satu- 
rated over  and  over  again  with  the  secretions 
from  the  skin. 

Eest  akd  Exeecise. — These  are  requisite  for 
both  body  and  mind  at  this  age  ;  the  duty  be- 
longs to  parents  and  schoolmasters  to  study  what 
is  appropriate.  We  annex,  therefore  a  table  from 
Friedlander,  which  shows  how  the  twenty-four 
hours  may  be  wisely  apportioned : — 


Age. 

Hours  for 

Exercise. 

Work. 

Leisure. 

Sleep. 

7 

8 

2 

4 

9  or  10 

8 

8 

2 

4 

9  or  10 

9 

8 

3 

4 

9 

10 

8 

4 

4 

8 

11 

7 

5 

4 

8 

12 

6 

6 

4 

8 

13 

5 

7 

4 

8 

14 

5 

8 

4 

7 

15 

4 

9 

4 

7 

6.  Puberty. — The  physiological  feature  of 
this  age  is  the  more  rapid  growth  of  the  whole 
body,  and  the  gradual  perfectioning  in  their 
functions  of  its  several  organs.  The  human 
plant  attains  the  fulness  of  its  organic  life,  and 
the  energies  are  rather  expended  on  corporeal 
formation  than  on  intellection  (if  we  may  coin 
such  an  expression).  Growth  in  man,  as  in 
plants,  proceeds  by  fits  and  starts,  succeeded  by 
periods  of  quiescence ;  seasons  affect  it,  so  do 
supplies  of  food ;  boys  do  not  develop  so  rapidly 
in  autumn  and  winter  as  in  spring  and  summer. 
Girls  at  this  age  often  fall  back,  as  it  were,  a 
little  in  winter,  when  they  are  much  more  con- 
fined indoors,  to  make  a  greater  push  forwards 
in  spring. 

It  is  even  difficiilt  for  the  digestive  and  assi- 
milative powers  to  keep  pace  with  the  bodily 
requirements,  so  that  the  tendency  is  for  the 
temperature  of  the  body  to  fall  somewhat,  to  be 
ill  maintained  at  the  extremities,  and  for  the 
cold  bath  to  be  shunned  for  lack  of  adequate 
reaction  in  those  who  are  manifestly  growing 
very  rapidly. 

The  heart  in  some  is  hardly  equal  to  the  task 
set  it,  and  when  diseased  we  perceive  both 
growth  and  the  attainment  of  puberty  retarded. 
The  lungs,  again,  as  Dr.  E.  Smith  pointed  out 
(p.  288,  op.  cit.),  more  often  in  girls  than  in  boys, 
do  not  expand  in  proportionate  ratio  with  the 
rest  of  the  body.  The  body  runs  up  tall,  but 
the  thorax  remains  narrow  and  flat,  and  the 
apices  of  the  lungs  approach  too  closely  to  each 
Other.  The  definition  of  a  line — length  without 
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breadth — is  too  closely  imitated.  The  morbid 
imminences  of  this  age  are  few:  disorders  of  the 
nervous  system,  chorea,  and  epilepsy  may  arise  ; 
anaemia  and  rheumatism  are  common  enough. 
Girls  suffer  more  than  boys,  probably  in  conse- 
quence of  insufficient  gymnastic  exercises,  over- 
study  in  cramped  postures,  and  from  that  folly 
of  follies,  a  forcing-pit  education,  'all  articles 
warranted  to  be  turned  out  highly  finished  by 
eighteen  years.'  It  is  the  age  of  all  others  when 
good  or  bad  habits  of  life  are  formed  ;  the  time, 
too,  when  the  seeds  of  disease  are  sown  broad- 
cast, to  spring  up  in  the  after  age  of  man-  and 
womanhood. 

Diet. — Food  should  be  abundant,  varied,  but 
unstimulating.  Three  or  four  moderate  meal? 
a  day  are  requisite  ;  if  at  any  period  of  life  fer- 
mented liquors  are  beneficial,  now  is  that  time. 
Light  bitter  unadulterated  table  beer  or  claret 
and  water  should  be  provided  at  dinner,  but  not 
more  than  half  or  three-quarters  of  a  pint  of  it 
allowed.  If  violent  exercise  has  provoked  thirst, 
this  may  be  satisfied  with  plain  water  or  toast- 
and-water  ad  libitum.  Girls  should  take  cocoa- 
nibs  for  breakfast,  with  bread  and  butter,  meat, 
eggs,  bacon,  or  fish,  as  much  as  they  like.  School 
dietaries  err  usually  on  the  side  of  deficiency. 
At  dinner,  as  well  as  substantial  meats,  fruits, 
vegetables,  suet  and  milky  puddings  are  re- 
quired. Tea  should  be  allowed  only  once  in  the 
twenty-four  hours,  at  six  o'clock,  and  a  warm 
supper  be  provided  at  nine  o'clock. 

Clothing. — Nothing  need  be  added  to  what 
has  been  already  advised.  Without  entering 
into  minute  particulars,  it  should  be  season- 
able, rather  extra  warm,  and  offer  no  uncomfort- 
able restraints.  When  mothers  complain  of 
their  daughters'  neglected  figures,  the  hygienist 
retorts.  What  gymnastic  exercises  did  you  require 
of  them  ?  It  is  the  age  for  exercise  of  the  body 
as  weU  as  of  the  mind  ;  boys'  spines  are  straight 
and  girls'  backs  crooked  because  the  former  use 
aU  their  muscles  and  the  latter  do  not ;  as  the 
body  is  making  its  most  rapid  growth,  so  the 
evU  of  unilateral  use  of  muscles  is  particularly 
baneful.  Sitting  over-long  in  a  slouching  atti- 
tude will  tend  to  contract  the  chest,  as  carrying 
too  heavy  weights  over  the  back  will  spoil  the 
normal  spinal  curves ;  so  leaning  too  much  on  one 
side,  standing  too  long  on  one  foot,  even  carrying 
constantly  a  pocketful  of  articles  on  one  side  of 
the  dress,  wiU  suffice  at  this  age  to  induce  spinal 
curvature.  The  daily  use  of  the  trapeze,  swing- 
ing, playing  games  like  la  grd.ce,  in  which  both 
arms  are  used,  badminton,  and  lawn-tennis,  in 
which  arms  and  legs  are  employed,  and  every 
muscle  brought  into  due  action,  are  quite  essen- 
tial to  the  proper  development  of  the  thorax  and 
the  muscles  of  the  trunk.  Girls  should  row  and 
run  and  ride  and  swim  and  skate  no  less  than 
lads  do,  in  order  to  become  fit  mothers  for  a 
nation  like  ours.  _  _ 

The  best  temperature  for  a  sitting-room  is 
60°  ;  that  for  a  sleeping-room  between  60°  and 
65°.'  The  hygiene  of  the  bedroom  and  the  bed 
needs  a  few  words.  The  temperature  of  the 
room  should  not  rise  above  65°  in  summer,  or 
fall  below  45°  in  winter ;  it  must  be  thoroughly 
ventilated  with  a  constant  amount  of  fresh  air 
passing  through  it  during  the  day.  The  deside- 
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rata  for  abed  arn  coolness  for  the  spine,  restful- 
ness  for  the  trunk  niiisfles,  and  warmth  without 
too  gfreat  heat  or  too  burdonsomo  a  weight  of  bod- 
clothes  :  all  objects  are  well  attained  by  a  French 
somnier  clustique.  A  horse-hair  bolster  is  prefer- 
able to  a  pillow,  and  a  piiper  pillow  to  a  feather 
pillow ;  a  feather  pillow  enwrapping  the  neck 
and  head  boats  the  upper  part  of  the  spinal  cord 
undesirably.  Posture  in  bed  is  not  unimportant. 
The  head  should  be  low,  the  feet  perhaps  a  trifle 
raised,  certainly  not  dependent.  '  Sleep  not 
on  your  back,  as  a  dead  man,'  is  a  maxim  attri- 
buted to  Confucius  ;  the  opposite  attitude,  on  the 
stomach,  is  restrictive  of  the  intestinal  move- 
ments, and  uncomfortable.  It  is  as  well  to  begin 
the  night  lying  upon  the  right  side  so  long  as 
food  remains  in  the  stomach,  and  to  turn  on 
first  waking  upon  the  left  side.  The  best  atti- 
tude is  probably  that  crouched  one  habitually 
selected.  Good  advice  is  to  stretch  yourself 
straight  whenever  you  wake,  in  order  to  render 
the  circulation  of  the  blood  freer.  In  winter 
the  arms  should  lie  under  the  clothes,  in  sum- 
mer above  them. 

The  cold  bath,  or  cold  sponge,  or  shower-bath 
should  be  taken  by  the  robust  every  morning ; 
with  an  occasional  warm  or  tepid  bath  once  a 
week,  for  cleansing  purposes,  throughout  sum- 
mer and  winter.  Whilst  the  young  of  both  sexes 
should  be  encouraged  to  swim,  in  seasonable 
weather,  the  length  of  time  they  stay  in  the 
water  must  be  strictly  limited  according  to  the 
temperature. 

We  abstain  purposely  from  any  discussion  of 
the  hygiene  of  mental  education. 

7.  Adult  Age. — This  is  the  prime  of  life, 
between  20  and  30.  Anatomically,  the  body 
broadens,  the  chest  deepens ;  for  feats  of  mus- 
cular prowess— short,  severe  labours — it  is  at  its 
best.  The  intellectual  and  cerebro-spinal  sexual 
energies  are  at  their  maximum.  What  the 
French  ciiU  the  greatest  latitude  of  health, 
that  is,  strength,  exists  at  this  period  ;  severe 
strains  are  supported  with  apparent  ease.  In 
male  adults  the  body  gains  weight  by  smaU 
amounts  for  about  twenty-eight  days,  then  re- 
lapses to  its  normal  average  by  a  sudden  crisis, 
attended  by  head-heaviness,  loss  of  appetite, 
and  copious  discharge  of  urine,  or  seminal 
evacuation.  It  is  not  a  time  about  which  the 
hygienist  has  much  to  say.  If  the  preceding 
periods  of  life  have  been  wisely  ruled,  the  indi- 
vidual is  at  his  or  her  best.  The  morbid  im- 
minencies  directly  belonging  to  this  age  should 
be  few,  and  certainly  are  usually  due  to  direct 
contravention  of  the  laws  of  health  :  to  exposure 
to  contagious  influences,  to  irregular  living,  espe- 
cially drinking,  to  excessive  strains  upon  the 
heart  or  its  blood-vessels,  to  pulmonary  inflam- 
mations, to  contravention  of  proper  sexual  rela- 
tions, to  over-emotional  excitement,  or  to  mental 
worry  and  loss  of  sleep. 

The  guiding  rule  for  this  period  is  succinct 
enough  :  '  Sustine  et  abstme' 

Qui  3tudei  optalam  cursu  conlingere  metam 
itulUi  tutu  fecit  quejiwr  sudavit  et  alsit. 
AbMinuit  Venere  el  Bucc/io. 

Hitherto  excess  in  feeding  was  diflicult  to  effect, 
quickly  punished,  and  admitted  of  rapid  and 
spontaneous  repair  ;  but  now  he  who  would  rise 
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above  the  ruck  must  rule  with  a  tight  rein  all 
his  appetites.  The  penalties  are  not  exacted 
directly  after  the  offence  is  committed;  they  are 
kept  in  store,  but  nature  inflicts  them  with  piti- 
less justice. 

Totiil  abstinence  from  alcoholic  drinks  may  be 
recommended.  Not  only  does  it  favour  health, 
but  lessens  all  the  temptations  incident  to  these 
important  years,  in  which  a  man  carves  out  his 
own  career.  A  question  not  infrequently  pro- 
pounded is.  How  shall  I  know  when  I  have  eaten 
more  than  is  good  for  me  ?  If  individuals  are 
dull  or  drowsy  after  a  meal  they  have  usually 
eaten  too  much  ;  if  they  can  converse,  write,  or 
transact  business  with  ease  after  a  meal,  they 
have  fed  temperately. 

Women  may  be  advised  to  marry  not  earliei 
than  21 — between  21  and  28 — when  in  our  eli 
mate  they  are  best  fitted  to  become  wives  and 
mothers.  Men  had  better  wait  till  between  28 
and  33  to  undertake  the  responsibilities  of  being 
■parents.  For  the  generality  of  men  and  women 
we  must  insist  once  more  on  their  not  giving 
up  out-of-door  muscular  exercises.  An  entirely 
sedentary  trade  or  office-life  cannot  be  a  healthy 
one  for  either  body  or  mind  ;  the  latter  appears 
to  suffer  most  from  it — the  sense  of  morality 
becoming  blunted.  When  the  struggle  for  ex- 
istence is  so  severe  that,  with  early  rising  and  very 
limited  hours  of  sleep,  no  leisure  hour  remams 
for  sports  or  amusement,  the  time  has  arrived 
for  emigration,  war,  enforced  military  service,  or 
revolution. 

Sleep. — Doubtless  different  constitutions  and 
individuals  differently  employed  require  different 
amounts  of  sleep.  While  nothing  dulls  the  in- 
tellect and  weakens  the  recuperative  faculties 
more  than  too  much  sleep,  except  over-feeding 
and  drinking  at  this  age,  so  few  things  are  more 
certain  than  that  a  man  may  rise  too  early  for 
making  the  best  use  of  his  twenty-four  hours. 
He  must  live  in  the  world  and  keep  the  world's 
pace  still.  J ohn  Wesley's  advice  in  this  matter 
is  worth  recording.  He  writes  that  any  man  ain 
find  out  how  much  sleep  he  really  requires  to 
repair  his  nervous  system  by  rising  half  an  hour 
earlier  every  morning  until  he  finds  that  he  no 
longer  lies  awake  at  all  on  going  to  rest  in  bed, 
or  wakes  up  until  it  is  time  for  him  to  get  up. 
Six  to  eight  hours  is  usually  ample  for  healthy 
adults,  with  nine  hours  ever}'  seventh  day.  The 
mistake  too  often  made  is  that  of  endeavouring 
to  make  up  for  overhard  mental  efforts  by  over- 
long  sleep  hours.  Mental  over-fatigue  is  to  be 
repaired  not  by  sleep  but  by  bodily  exercise  in 
the  open  air.  Exercise  directs  the  blood-flow 
from  the  head  towards  the  muscles,  and  renews 
the  appetite.  As  we  have  pointed  this  out  as 
the  suitable  age  for  marriage,  we  may  mention 
some  things  which  conduce  not  slightly  to  health- 
ful and  happy  marriages :  parity  of  sUition, 
similarity  of  temper  and  tastes,  and  no  dispro- 
portion either  in  age  or  size. 

8.  MatTirity. — The  body  has  now  reached  its 
maximum  weight  and  solidarity,  and  the  period 
is  that  of  maximum  endurance.  Men  reach  their 
full  weight  at  40  ;  women  later,  sometimes  not 
till  50.  At  this  age  the  soldier  is  fittest  for 
service,  the  labourer  for  work,  the  artisan  ana 
professional  man  for  their  respective  dutiee. 
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*  High  to  soar  and  deep  to  dive  is  g^ven  to  man 
at  thirty-five.'  The  morbid  tendency  is  towards 
anaemia  and  obesity,  the  former  promoting  the 
latter,  and  both  alike  being  determined  by  a  too 
sedentary  town-life  and  by  daily  occupation  in 
close,  ill-ventilated,  and  badly-lighted  chambers. 
Now  are  perceived  the  first  attacks  of  gout ; 
whilst  visceral  degenerations  and  atheroma  of 
arteries  may  manifest  themselves — events  all 
of  which  may  be  delayed,  if  not  wholly  pre- 
rented,  by  attention  to  the  laws  of  health.  It 
IS  desirable  that  each  individual  should  pay 
heed  to  his  weight  at  this  awe,  since  this  indi- 
cates "whether  or  no  he  is  living  wisely.  Celsus 
{lib.  2,  cap.  1)  writes: — 'Corpus  autem  habilis- 
simiim  quadratum  est  neque  gracile  neque 
obesum.  Nam  longa  statura  ut  in  juventa  de- 
cora est  sic  maturd  senectute  conficitur.  Gracile 
corpus  infirmiim,  obesum  hebes  est.'  When, 
however,  men  are  engaged  in  trades  or  profes- 
sions there  is  no  more  difficult  task  than  to 
maintain  their  weight  at  this  age,  the  juste 
niilieu  referred  to  being  a  hard  matter  to  secure. 
The  advice  given  by  Celsus  {lib.  1,  cap.  1)  can- 
not be  surpassed  in  force  or  brevity :  '  Sanus 
homo  qui  et  bene  valet  et  suae  spontis  est  nullis 
obligare  se  legibus  debet ;  hunc  oportet  varium 
habere  vicse  genus,  modo  rnri  esse,  modo  in 
urbe,  saepiusque  in  agro,  navigare,  venari  quies- 
cere  interdum ;  siquidem  ignavia  corpus  hebetat 
labor  firmat.'  As  to  diet,  clothing,  and  habits, 
we  need  add  nothing  to  what  has  been  already 
advised  for  a  previous  age ;  but  on  exercise  of 
body  and  mind  there  is  much  to  be  ■written. 

A  good  rule  is  laid  down  by  Lynch,  too,  in 
his  Guide  to  Health  (p.  290),  that  the  lean 
should  exercise  ad  ruborem,  i.e.  to  glow-point, 
or  until  their  bodies  and  spirits  are  heated, 
for  that  will  fatten  them  ;  and  the  fat  ad  sudo- 
rem.  The  more  luxuiionsly  a  man  lives,  the 
more  exercise,  and  the  more  active  exercise,  he 
needs.  Want  of  it,  and  the  costive  habit  thus 
superinduced,  may,  as  Kotzebec  observes,  extin- 
guish the  divine  flame  of  genius  and  seriously 
impair  the  intellectual  powers.  Hypochon- 
'li-iasis  and  hysteria  are  the  special  pimish- 
ments  of  ease  and  affluence  and  indolence.  Ob- 
viously a  portion  of  each  day  should  be  set  apart 
for  exercise.  In  the  households  of  the  wealthy 
a  gymnasium  is  at  least  as  important  as  a  bath- 
room; and  twenty  minutes  every  morning  before 
breakfast  might  well  be  (Jevoted  to  breathing  the 
muscles — that  is,  calling  into  play  every  muscle 
of  the  trunk  and  limbs.  The  chest  should  be  ex- 
panded by  clubs  and  dumb-bells ;  swinging  on 
the  trapeze,  and  hanging  by  the  arms  and  legs, 
may  be  recommended.  Again,  before  forenoon 
or  mid-day  meal,  an  hour's  ride  or  walk  must  lie 
obtained,  and  a  third  time  in  the  day  an  hour 
and  a  half's  exercise — fencing,  or  walking,  or 
rowing — should  be  arranged  before  bed-time,  in 
the  spring  and  summer  seasons.  A  great  point 
is  to  vary  the  exercise  by  every  means  at  hand  ; 
to  change  the  set  of  muscles  called  chiefly  into 
play  upon  different  days,  as  Celsus  advised  ;  to 
swim,  ride,  fence,  sail,  row,  shoot,  fish.  Lastly, 
we  can  recommend  only  those  who  are  very  robust 
to  take  a  long  walk  before  breakfast.  Bodily 
exercise  should  not  be  undertaken  immediately 
after  a  heavy  meal ;  nor  should  those  who  have 
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sweated  themselves  violently  sit  down  at  once 
to  a  full  meal — at  least  an  hour's  rest  should 
intervene. 

Mental  exertion  is  advantageous  to  health ; 
even  carried  to  excess,  it  lessens,  rather  than 
increases,  waste  of  tissue.  Over-work  of  a  mental 
kind,  with  anxiety,  appears  attended  by  lessened 
appetite,  lessened  nutrition,  and  loss  of  body- 
weight — proof  positive  of  detriment  received. 

9.  Tlie  Turning  Period. — This  period  of 
life,  which  lies  between  45  and  60,  is  also  known 
as  the; grand  climacteric,  or  middle  age.  The  skin 
wrinkles.  Up  to  60  years  of  age  the  skull  may 
continue  to  increase  in  size,  principally  at  its 
anterior  part,  by  enlargement  at  the  frontal 
sinus ;  after  60  the  skull-cap  loses  weight,  and 
the  brain  may  waste  hut  gets  tougher  and  firmer. 
The  heart  grows  a  little  larger,  &nd  its  walls  are 
thicker.  The  lungs  grow  denser,  a  change  com- 
mon to  every  tissue  of  the  body.  The  hair 
grows  gray ;  the  features  sharpen  ;  the  sight 
alters  ;  and  the  hearing  grows  duU.  Pressure 
and  wear  and  tear  begin  to  tell  at  every  part. 
Upon  the  blood-vessels  their  effects  are  more 
marked  in  males  than  females,  because  ordi- 
narily the  former  labour  harder  than  the  latter ; 
further,  the  death-rate  of  men  is  greater  than 
that  of  women  at  this  age.  As  the  sexual 
powers  decline,  which  they  do  by  a  quick  descent 
between  46  and  63,  the  intellectual  powers  in- 
crease, so  that  mentally  there  is  often  exhibited 
a  marked  increase  of  vivacity  and  agreeableness, 
more  noticeable  in  men  than  in  women.  In  the 
latter  the  cessation  of  the  catamenia  is  attended 
tisually  by  some  rejuvenescence,  attributable  to 
their  recovering  a  little  embonpoint.  It  is  an 
age,  however,  at  which  women  kick  rather,  and 
become  restless  and  uneasy,  the  change  of  life 
being  attended  in  many  by  a  renewal  of  their 
juvenile  tempers,  as  between  7  and  14,  and  occa- 
sionally by  a  revival  of  their  youthful  ailments, 
as  eczema,  skin  eruptions,  and  various  neuroses, 
insomnia,  hysteria,  and  sometimes  epilepsy.  In 
character,  whatever  obstinancy  exists  reaches  its 
climax. 

MoKBiD  Imminences. — The  inflammatory  dis- 
position is  lessened,  but  there  is  a  tendency  to 
venous  plethora  of  the  abdominal  viscera  and 
towards  vicarious  haemorrhages.  Gout  assails 
its  victims  with  well-characterised  attacks.  New 
growths,  simple  and  malignant,  tend  to  demon- 
strate themselves,  and  rheumatoid  arthritis  to 
appear.  Dr.  Waterhouse,  in  a  letter  to  Sir  T. 
Sinclair,  published  in  his  Cod,e  of  Health  and 
Longevity  (vol.  i.  p.  33,  Edinburgh,  1807),  no- 
tices the  three  following  periods  at.  very  im- 
portant in  every  human  life,  as  sickly  or 
moulting  times.  The  first  he  had  noticed  to 
befall  males  chiefly  at  thirty-six  years  of  age. 
when  the  lean  person  becomes  fatter  and  the 
fat  kine  leaner.  The  second  sickly  period  hap- 
pens at  some  time  between  forty-three  and  fifty, 
and  lasts  a  year,  or  perliaps  two.  During  it  the 
complexion  fades,  the  appetite  fails,  the  tongue 
becomes  furred  at  the  smallest  over-exertion  of 
body  or  mind,  the  muscles  are  flabby,  the  joints 
are  weak,  sleep  is  unrefreshing,  and  the  spirits 
droop.  It  is  no  particular  organ  that  suffers, 
but  a  uniform  deterioration  that  is  manifested. 
At  this  time  a  man  first  experiences  a  reluctance 
4  E 
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to  stoop,  preiers  a  carriage  to  riding  on  horse- 
back, and  percoivos  each  change  of  the  weather 
hffoct  him.  This  observation  of  Dr.  Water- 
house  has,  according  to  the  experience  of  many, 
much  justice  in  it;  as  also  that  between  sixty- 
one  and  sixty-two  a  similar  deterioration  of 
health  takes  place,  but  with  aggravated  symp- 
toms. 

Hygienic  Eulbs. — At  the  menopause  women 
should  be  advised  to  abstain,  as  a  rule,  from 
alcoholic  drinks,  and  avoid  highly  spiced  and 
seasoned  dishes.  They  may  be  recommended  to 
take  meat  not  more  than  once  daily,  and  to  live 
chiefly  on  farinaceous  food,  milk,  eggs,  vege- 
tables, and  fresh  fruits.  A  tablespoonful  of 
lime-juice  taken  twice  daily  occasionally  for  a 
week  or  ten  days  at  a  time  has  a  salutary,  depu- 
rating effect  upon  both  stomach  and  kidneys, 
and  clears  the  tongue  when  this  is  foul  in  the 
morning.  Hiding  and  walking  exercise  are  highly 
appropriate,  but  very  violent  muscular  efforts 
should  be  avoided.  If  the  individual  be  thin 
and  growing  thinner,  the  clothing  should  be 
extra  warm.  Flannel  abdominal  belts  may  be 
worn  advantageously  in  aU  seasons,  but  espe- 
cially in  autumn  and  winter. 

Both  sexes  should  avoid  emotional  excitement 
and  the  stimulation  of  waning  sexual  abilities. 
Prolonged  exposure  to  wet  and  cold  is  sure  to 
be  seriously  resented.  Hot  or  Turkish  baths, 
succeeded  as  they  should  be  by  cold  plunge 
or  douches  to  remove  the  lassitude  otherwise 
provoked,  are  very  beneficial,  and  taken  once  a 
week  may  be  safely  indulged  in  throughout  the 
year.  It  becomes  extra  important  as  the  subcu- 
taneous fat  gets  absorbed,  and  the  skin  wrinkles, 
to  keep  its  pores  clean  and  open  and  capable  of 
perspiring. 

10  and  11.  Advanced  Life,  and  Old  Age. 

The  period  of  advanced  life— sixty  to  eighty- 
two,  and  old  age,  from  eighty-two  upwards, 
may  be  advantageously  considered  together. 
When  a  man  turns  his  toes  out  much  in  walking 
and  treads  upon  the  whole  base  of  his  foot,  and 
is  always  stoppinji  to  look  back,  he  is  already 
old.  The  sagacious  '  boots '  at  an  inn  can  tell  a 
man's  age  by  the  state  of  his  shoe-leather. 

'  Senectus  ipsa  morbus  insanabilis.'  Some  de- 
generate earlier  than  others,  but  the  decline  of 
life  is  characterised  in  all  human  kind  alike  by 
an  indurating  condition  of  every  tissue  diametri- 
cally opposed  to  tlie  cellular  softness  and  laxity 
of  infancy.  The  capillaries  thicken,  the  arteries 
harden,  the  nutritive  metamorphoses  proceed 
more  slowly.  The  muscles  waste;  the  subcu- 
taneous fat  lessens;  the  bh)od  becomes  poorer 
and  paler  ;  the  skin  dry,  sallow,  and  -wrinkled  ; 
further,  it  gets  less  vascular,  and  the  mucous 
surfaces  become  relatively  more  so.  The  teeth 
loosen  and  fall  oui  ,  the  gums  recede  from  them  ; 
and  the  digestive  juices  fail.  The  arteries  be- 
come atheromatous  and  calcareous,  lose  their 
elasticity,  and  are  liable  to  fibrinous  throm- 
boses, or  to  embolic  pluggings;  and  while  they 
tend  to  block  up  at  one  part,  their  coats  may 
split  and  yield  to  pressure,  bulge  out,  and  form 
aneurisms  or  dilatations  in  other  directions. 
Hence  happen  apoiiloxies,  brain-softenings,  and 
senile  gangrenes.  The  heart  up  to  an  uncertain 
period  grows  progressively  larger  and  more  mus- 


cular, to  meet  the  obstacles  offered  to  the  eip. 
culation  ;  but  finally  it,  too,  degenerates,  and  its 
wall's  grow  thinner  and  dilate.  The  air-ceUs  of 
the  lungs  lose  their  elasticity,  and  progressively 
enlarge  ;  then  merge  into  each  other ;  and  become 
emphysematous  at  the  edges  of  the  lobes  where 
least  supported.  Emphysema  implies  degene- 
ration of  capillaries  and  diminution  of  aerating 
surfaces ;  and  as  the  pulmonary  area  becomes 
thus  lessened,  the  right  heart  becomes  hypertro- 
phied  and  dilated. 

The  dryness  and  lessened  secretion  of  the  skin 
cast  harder  work  upon  the  kidneys  in  eliminating 
water,  and  increase  the  disposition  to  catarrhal 
fluxes  fi'om  the  nasal  passages,  the  bronchi,  and 
the  intestines.  Thus,  while  there  is  a  constant 
predisposition  to  skin-Irritation  from  its  dry- 
ness, and  to  eczema  from  scratching  and  rubbing 
it,  the  other  morbid  imminencies  towards  bron- 
chial catarrh  and  diarrhoea  very  closely  follow 
the  direction  given  them  by  the  season  of  the 
year  and  greater  or  less  degree  of  external  cold. 
The  bladder  grows  thicker  with  age,  and  its  ca- 
pacity is  less  ;  the  prostate  gland  enlarges.  Few 
persons  after  60  pass  seven  hours  in  bed  without 
requiring  to  micturate.  Dr.  Bush  regarded  the 
necessity  for  more  frequent  micturition  the  first 
symptom  indicative  of  a  man's  years  impairing 
his  bodily  functions.  The  pulse  feels  firmer  and 
fuller  ;  fills  quickly  after  food  is  taken ;  but  falls 
in  frequency  and  flags  in  power  in  a  marked  de- 
gree after  fasting.  It  is  a  far  less  trustworthy 
indicator  of  the  gravity  of  any  febrile  disorder, 
or  of  degrees  of  asthenia,  than  it  was  in  youth 
or  middle  age ;  and  it  fails  to  point  to  the  prac- 
titioner the  nearness  of  death,  unless  he  have 
large  experience  of  it. 

There  is  a  defaidt  of  reaction  manifest  in  ad- 
vanced life,  so  that  all  acute  disease  is  clinically 
less  easy  of  recognition,  and  the  beginning  of  the 
end  is  therefore  apt  to  pass  unobserved.  The 
thermometer  warns  the  doctor  of  changes  which 
old  people  do  not  notice  themselves,  but  which 
it  may  be  of  considerable  importance  to  notice. 
A  slight  elevation  of  temperature  means  much  in 
old  age,  and  should  be  heeded  accordingly.  The 
slightest  change  excites  a  young  child  ;  nothing 
seems  to  move  the  old  man.  In  extreme  old  age 
life  is  little  more  than  vegetative  existence ;  the 
individual  eats  and  sleeps  and  dreams.  The 
sleep  the  aged  get  by  night  does  not  satisfy 
them.  Memory  is  one  of  the  first  mental  facul- 
ties to  become  impaired,  but  finally  every  sense 
and  faculty  fail.  Up  to  75  the  strong  of  both 
sexes  retain  their  digestive  powers,  and  a  fair 
amount  of  mental  and  muscular  vigour. 

Htqienic  Rules. — A  prime  necessity  for  old 
age  is  warmth ;  nothing  kills  the  aged  so  cer- 
tainly as  cold.  It  is  of  first  hygienic  importance 
after  76  that  the  individual  should  be  loved 
and  cared  for  ;  oM  people  do  not,  perhaps  cannot, 
take  care  of  themselves. 

Those  who  live  longest  and  enjoy  the  fullest 
measure  of  activity  are  those  who  do  not  over- 
tax their  stomachs  when  their  teeth  begin  to  fail 
them,  and  who  adapt  their  aliment  to  their  en- 
feebled powers  of  mastication  by  having  their 
food  properly  cooked  for  them.  Stews,  minces, 
meats  boiled  and  afterwards  baked — cooked,  that 
is,  twice — are  more  easily  digested  than  fresh 
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roasts  or  close-fibred  meats.  A.  moderate  amount 
of  wine  both  cheers  and  comforts  old  people  ;  a 
glass  or  two  of  good  Burgundy  or  of  champagne, 
and  an  occasional  glass  of  old  port  wine,  is  most 
beneficial  to  aged  persons,  and  is  better  for  them 
than  overloading  their  stomachs  with  milk  and 
farinaceous  foods. 

Great  attention  should  be  paid  to  the  func- 
tions of  the  bowels  and  of  the  skin.  Galen 
pointed  out  that  old  people  should  not  suffer 
their  bowels  to  remain  costive  beyond  two  days; 
on  the  third  they  should  take  some  gentle  purge, 
such  as  by  experience  they  have  found  adequate 
to  open  their  bodies.  A  hot  bath  once  a  week, 
and  a  hot  foot-bath  every  night,  may  be  advised. 
A  short  nap  after  breakfast  and  before  dinner  is 
the  natural  habit  of  the  aged.  Further,  their 
clothing  should  be  extra  warm,  and  their  cham- 
bers night  and  day  be  heated.  They  should 
be  encouraged  to  go  out  in  the  open  air  only  in 
seasonable  weather,  and  when  they  are  equal  to 
it  should  take  a  little  walk  on  a  dry  gravel  path 
in  some  warm  locality,  sheltered  from  north- 
easterly winds.  All  change  and  cheerful  society 
is  good  for  them.  If  their  purses  admit  of  it, 
they  should  follow  the  swallows  to  warm  winter 
quarters.  If  they  must  winter  in  England,  let 
them  shut  themselves  up  throughout  it  in  a  well- 
warmed  house. 

Sttstmabt. — Advice  for  every  age  may  be  thus 
briefly  given  :  for  infancy  and  childhood — sus- 
tine  ;  for  adult  years — susHne  et  absiine  ;  for  old 
age—  susline  again.  There  is  less  need  now  to 
enjoin  abstine. 

The  hygienist,  however,  seeks  not  to  lengthen 
out  the  days  of  age  and  decrepitude ;  his  art  is 
not  to  prolong  life  beyond  its  natural  term, 
though  this  may  come  subordinately,  but  to  ren- 
der its  period  of  activity  and  utility  longer — '  Hio 
labor  hoc  opus  est.'  Some  cynic  observes  that  we 
have  pointed  out  very  few  habits  as  worth  culti- 
vating, the  truth  being  we  believe  what  we  have 
insisted  on— that  most  bodily  habits  need  resists 
ing.  Individual  health  is  attained  by  self-denial ; 
habits  imply  self-indulgence. 

Reqlnaxd  Southht. 

PERSPIHATION,  Disorders  of .— Stnon.  : 
f  r.  Troubles  de  la  Sueur ;  Ger.  Storungen  des 
Schweisses. 

This  subject  wiU  be  discussed  in  the  following 
order: — 1.  Hyperidrosis  ;  2,  Anidrosis  ;  3,  Os- 
midrosis ;  4,  Chromidrosis ;  and  5,  Haematidro- 
eis. 

1.  Hyperidrosis.— Definition.  —  Excess  of 
perspiration. 

jEtiolooy. — The  cause  of  hyperidrosis,  though 
certainly  connected  with  the  vaso-motor  nerves, 
18  still  obscure.  Often  hyperidrosis  seems  to  be 
reflpx,  and  excited  by  irritation  of  a  more  or  less 
distant  part,  such  as  food  in  the  mouth,  by  which 
the  muscles  of  the  blood-vessels  relax,  and  admit 
more  blood  to  the  sweat-glands ;  there  being,  as 
far  as  is  known,  no  direct  connection  of  the  sweat- 
glands  with  the  nerves. 

Description. — Hyperidrosis  may  be  either 
general  or  local. 

General  hyperidrosis  occurs  in  acute  rheuma- 
tism, gout,  intermittent  fever,  pyaemia,  phthisis, 
general  debility,  alcoholism,  and  the  defervescence 
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of  febricula;  in  hot  weather;  in  emotional  ex- 
citement ;  or  after  severe  exercise.  It  also  fol- 
lows the  use  of  the  vapour  or  Turkish  bath ; 
and  is  pi'oduced  by  diaphoretics,  such  as  spirit 
of  nitrous  aether,  opium,  antimonials,  and  espe- 
cially jaborandi. 

Paroxysmal  sweating  of  rapid  onset  has  been 
seen  in  one  or  two  cases  where  the  patients  still 
had,,  or  had  had,  epileptic  fits. 

Partial  hyperidrosis  usually  occurs  on  one 
side  of  the  body,  or  of  the  face  and  head.  Nu- 
merous cases  are  recorded  where  unilateral  facial 
sweating  followed  cerebral  haemorrhage,  and 
accompanied  hemiplegia ;  or  occurred  with  sup- 
purative parotitis  and  salivary  fistula  of  the 
same  side.  In  these  the  sweating  occurs  chiefly 
during  mastication,  the  cheek  being  also  red- 
dened. Hyperidrosis  lateralis  sometimes  occurs 
on  the  right  or  left  side  when  the  tongue  is 
touched  with  salt  on  the  corresponding  side. 
Some  cases  of  lateral  hyperidrosis  faciei  occur 
without  previous  assignable  cause,  and  in  one  the 
affection  was  transmitted  for  three  generations. 
Partial  sweating  may  be  limited  to  the  palms  or 
soles,  and  is  sometimes  hereditary.  The  sweat 
is  constant  and  profuse,  and  the  parts  are  red, 
tender,  and  sodden. 

Excessive  sweating  may  cause  sudamina  and 
miliaria,  and  lead  to  an  eczema  of  considerable 
severity. 

Treatment. — In  the  treatment  of  excessive 
sweating  general  tonics,  sulphuric  acid,  quinine, 
iron,  or  strychnia,  may  be  employed.  Flannel 
should  be  worn,  instead  of  cotton,  on  the  skin, 
and  woollen  socks  instead  of  cotton.  The  skin 
may  be  sponged  with  very  hot  water;  with 
vinegar  and  water  (1  to  3) ;  or  with  lotions,  such 
as  one  thus  prepared — acidi  sulphurici  di- 
luti  5ij,  aquae  Oj.;  or  ^  acidi  tannici  3j,  spi- 
ritus  vini  rectificati  Jvj.  Powdering  with  talc 
or  violet  powder  will  relieve  temporarily  some 
cases  of  profuse  sweating  in  acute  rheumatism. 
Hyperidrosis  in  phthisis  has  been  temporarily 
benefited  by  zinc,  hyoscyamus,  or  sulphate  of 
atropia  (^\,  to  ^  of  a  grain  pro  die)  administered 
with  care.  Belladonna  liniment  is  one  of  the 
best  remedies  in  local  hyperidrosis  of  hands  and 
feet. 

2.  Anidrosis. — Anidrosis,  or  deficiency  of  sweat, 
is  merely  a  symptom  in  general  diseases  with  a 
large  flow  of  urine  or  renal  disorder — for  example, 
diabetes  insipidus  and  mellitus,  and  Bright's 
disease.  It  accompanies  the  earlier  stages  of 
fever;  and  is  a  constant  symptom  in  skin  which  is 
the  seat  of  ichthyosis,  psoriasis,  or  prurigo  vera. 
Some  persons  habitually  sweat  little,  especially 
in  winter,  and  the  skin  is  dry  and  rough,  partly 
from  deficient  sebaceous  secretion  (xeroderma). 

3.  Osmidrosis. — In  some  persons  the  sweat, 
if  retained  on  the  skin,  has  a  bad  smeU,  especi- 
ally that  secreted  by  the  armpits,  perinaeum, 
genitals,  and  the  feet  and  toes  ;  and  to  this  dis- 
order the  name  osmidrosis  is  given.  The  smell 
appears  to  be  due  to  chemical  conversion  of  the 
mixed  secretion  of  the  sweat  and  sebaceous 
glands,  under  the  influence  of  moisture,  and  in 
the  presence  of  macerated  epithelium,  into  the 
higher  fatty  acids  (caproic,  &c.).  Removal  of 
the  accumulated  secretions  hy  thorough  washing 
removes  the  smell  for  a  time.   The  underclothep 
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also  beeomo  saturated  with  the  sweat, and  smell 
badly.  This  aifection  is  not  iincoramon  in  fe- 
males in  the  armpits,  and  it  may  be  a  serious 
affliction  from  the  annoyance  it  causes  to  others. 

Treatment. — This  consists  in  extreme  clean- 
liness, repeated  washing  with  tar-soap,  thorough 
drying,  and  frequent  change  of  linen.  The  parts 
should  be  powdered  with  oxide  of  zinc  and  rice- 
starch  (1  to  4),  and  tincture  of  belladonna  intor- 
ually  should  always  be  tried.  Hobra  strongly 
recommends  the  following  ointment  ( Unguentum 
diachi/U)  for  foetid  sweating  of  the  fof^t,  Ijt 
Olei  olivoe  optimse  jxv,  Lithargyri,  jiij,  5vj  ; 
Coqiie ;  ft.  unguentum.  The  ointment  to  be 
applied  on  strips  of  linen  every  twelve  hours. 
Thin  and  others  have  had  good  results  from 
disinfecting  the  stocking  soles  with  a  satiirated 
solution  of  boracic  acid.  Cork  soles  must  be 
worn,  and  disinfected  in  like  manner.  Careful 
inquiry  should  be  made  into  the  state  of  the 
general  health. 

4.  Chromidrosis. — This  condition,  in  which 
there  occurs  a  secretion  of  coloured  matter 
(indigo)  by  the  skm,  is  so  rare  as  to  be  of  no 
clinical  importance,  though  of  much  physiologi- 
cal interest. 

5.  Hsematidrosis. — This,  the  so-called  'bloody 
sweat,'  is  also  a  variety,  if  it  ever  really  occur. 
The  reported  cases  are  probably  due  either  to 
rupture  of  superficial  capillaries  in  the  cutis,  or 
to  a  similar  rupture  into  the  duct  of  a  sweat- 
gland,  out  of  which  the  blood  finally  escapes. 
The  mechanism  of  this  rupture,  which  seems 
quite  unconnected  with  the  secretion  of  sweat, 
is  very  obscure,  though  the  highest  authorities 
are  sure  that  such  '  spontaneous '  bleedings  do 
occur.  A  number  of  cases  which  have  been 
reported  in  hysterico-neurotic  persons  were  un- 
doubtedly due  to  self-inflicted  punctures. 

Edwahd  J.  Sparks.' 

PEHTTJSSIS  {per,  signifying  excess,  and 
tussis,  cough). — A  synonym  for  whooping  cough. 
See  Whooping  Cough. 

PESTIS  (Lat.). — A  synonym  for  plague.  See 
Plaque. 

PETECHLSj  (Ital.  Peteochies,  flea-bites). — 
SrNON.  -..Peticulce  ;  Pr.  Petechies  ;  Ger.  Petechkn. 

Descbiption. — Petecbise  are  small  crimson  and 
purple  spots  of  the  skin,  resembling  those  that  re- 
sult from  the  bite  of  a  flea.  They  are  circular  in 
figure  ;  are  developed  around  the  apertures  of  the 
follicles ;  have  an  average  size  of  one  or  two  li  nes  in 
diameter ;  and  are  consequent  on  the  transudation 
of  the  colouring  matters  of  the  blood,  through  the 
capillary  vessels  of  the  follicles,  into  the  imme- 
diately adjacent  tissues.  They  are  distinguished 
from  spots  residting  from  simple  hyperemia  by 
pressure  with  the  finger.  Under  pressure  the 
hyperaemic  spots  disappear,  but  the  petechias  re- 
main permanent.  They  are  differentiated  from 
flea-bites  by  the  presence  in  these  of  the  punc- 
ture, which  i&  always  perceptible,  aud  contrasts 
strongly  with  the  lighter  colour  of  the  rest  of  the 
disk ;  although  it  is  to  be  remembered  that  the 
centre  of  the  petechial  spot  is  always  deepest 
in  colour,  anci  becomes  lighter  towards  the  cir- 
cumference.    Petechise  vary  in  tint  of  colour 
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according  to  age  and  the  amount  of  elf  used  blood, 
being  ut  first  brightly  crimson,  then  purple,  next 
almost  black,  and  subsequently  fading  away 
through  the  ordinary  colours  of  a  bruise.  Hence 
it  is  usual  to  find  them  scattered  over  the  skin 
of  various  shades  of  colour,  ranging  through  all 
the  tints  already  mentioned. 

Petechiae  are  met  with  on  the  mucous  mem 
branes,  as  well  as  on  the  skin,  in  purpura,  scor- 
butus, malignant  fevers,  and  in  several  forms  of 
congestion  of  the  follicles  of  the  skin,  associated 
with  constitutional  diseases.  Petechiae  do  not 
call  for  special  treatment.    See  Pdbpura. 

The  term  petechial  is  applied  to  certain  varie- 
ties of  diseases,  such  as  typhus,  when  peteehi» 
occur  in  their  course,  or  the  eruption  becomes 
haemorrhagic.  See  Extra yasation  ;  and  Typhus. 

Eeasmos  Wilson. 

PETIT  MAL  (Fr.).— A  term  applied  to 
attacks  of  epilepsy  which  are  of  short  duration 
and  slight  intensity.    See  Epilepsy. 

PPAEEPEB8,  in  Svidtzerland. — Simple 
thermal  waters.    See  Mineral  Waters. 

PHAG-ED-ffiUA  {<pa.-/w,  I  eat  away).— A 
form  of  ulceration,  which  rapidly  destroys  the 
surrounding  parts.  See  Bubo  ;  Gangrene  ; 
Ulcek  ;  and  Venereal  Sorb. 

PHANTOM  TTJMOUB.— Synon.  :  Hyste- 
rical  tympanites  ;  Spurious  pregnancy. 

Definition. — A  peculiar  enlargement  of  the 
abdomen  occurring  in  females  belonging  more  or 
less  distinctly  to  the  hysterical  class.  It  is  sup- 
posed by  the  patient  to  be  a  tumour,  or  to  be 
due  to  pregnancy,  though,  in  reality,  it  is  nothing 
of  the  kind,  as  its  name  expresses ;  and  it  can 
be  made  at  once  to  disappear  by  placing  her 
under  the  influence  of  chloroform. 

Desceiption. — The  phantom  tumour  consists 
in  a  more  or  less  general  prominence  of  the  ab- 
domen forwards,  varying  in  degree.  The  enlarge- 
ment may  attain  a  considerable  size,  but  is 
always  quite  symmetrical.  The  projection  is 
most  marked  in  the  middle  of  the  abdomen,  and 
usually  a  depression  or  constriction  is  observed 
below  the  chest  and  above  the  pubes.  It  is 
rounded,  smooth,  and  quite  regular,  presenting 
a  uniform  soft  feeling,  quite  distinct  from  that 
of  gaseous  distension,  fluid  accumulation,  or 
a  solid  mass.  The  enlargement  is  peculiarly 
movable,  as  a  whole,  from  side  to  side.  There 
is  no  sense  of  true  fluctuation.  Percussion  yields 
a  resonant  note,  but  not  usually  excessive,  and 
it  may  be  of  a  muffled  character.  On  examina- 
tion per  vaginam  nothing  abnormal  can  be  de- 
tected, such  as  would  be  associated  with  ovarian 
or  uterine  enlargements,  or  with  pregnancy.  If 
there  should  be  any  doubt  whatever  about  the 
nature  of  the  supposed  tumour,  it  will  be  at 
once  removed  by  placing  the  patient  under  the  in- 
fluence of  chloroform  orother  anaesthetic,  when  it 
immediately  disappears,  the  abdomen  becoming 
quite  flat ;  but  it  gradually  returns,  even  before 
the  patient  returns  to  consciousness,  on  the  re- 
moval of  the  anaesthetic.  There  is  no  pain  or 
tenderness  in  connection  with  the  enlargement; 
nor  are  any  symptoms  due  to  pressure  or  other 
causes  observed ;  while  the  patient  usually  pre- 
sents distinct  signs  of  the  hysterical  condition. 
There  ought,  therefore,  to  be  no  difficulty  in  the 
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diagnosis  of  a  phantom  tumour.  What  is  the 
cause  of  the  enhirgement  is  by  no  means  clear, 
but  most  probably  it  is  due  to  a  kind  of  para- 
lysis of  the  intestines,  depending  upon  disordered 
nervous  influence. 

TitKATMENT. — In  a  patient  having  a  phan- 
tom tumour,  tlie  general  treatment  for  hysteria 
is  that  principally  called  for.  She  should  be 
constantly  impressed  -with  the  fact  that  the  en- 
largement is  not  really  a  tumour,  and  is  of  no  con- 
sequence. The  condition  is  by  no  means  easy  to 
get  rid  of,  but  for  this  object  galvanism  may  be 
applied  to  the  abdomen,  or  in  obstinate  cases, 
the  patient  may  be  put  repeatedly  under  chlo- 
roform. The  use  of  pressure,  by  means  of  an 
abdominal  bandage  or  elastic  apparatus,  might 
be  serviceable  in  some  cases.  The  bowels  should 
be  kept  freely  opened. 

Feedekicic  T.  Robeets, 

PHAHYNX,  Diseases  of. —  The  pharynx 
is  often  involved  in  acute  general  diseases  ■which 
affect  the  throat,  such  as  scarlatina  and  diph- 
theria ;  or  it  may  be  implicated  along  vrith  other 
structures  in  diffused  inflammation  of  the  throat, 
ulceration,  gangrene,  or  morbid  growths ;  but 
the  diseases  of  practical  importance  connected 
with  the  pharynx  itself  which  need  to  be  discussed 
here  are  three,  namely,  1.  Acute  inflamma^ 
tion  ;  2.  diroiiio  inflammation ;  and  3.  Fol- 
lioiilar  inflammation. 

1.  Acute  Inflammation  of  the  Pharynx. — 
Stnon.  :  Ft.  Pharyngite  aigu'e ;  Ger.  Acute 
Schlundkopfentzundting. 

DuFiinTioN. — An  affection  of  the  pharyngeal 
mucous  membrane,  characterised  by  a  non-exuda- 
tive catarrhal  inflammation. 

.iETiOLOGT. — Some  persons,  though  otherwise 
robust  enough,  show  a  particular  predisposition 
to  pharyngeal  catarrh ;  and  previous  attacks 
seem  to  increase  the  predisposition.  The  young 
are,  on  the  whole,  more  liable  to  the  complaint 
than  those  more  advanced  in  age ;  while  all  that 
brings  the  strength  of  the  individual  below  par, 
whether  over-work,  exposure,  or  disease,  more 
particularly  of  a  specific  nature,  acts  as  a  pre- 
disposing cause.  Two  of  the  most  common  ex- 
citing causes  are  cold  and  damp.  At  other  times 
it  may  take  origin  in  an  extension  of  the  catarrh 
from  other  organs,  in  a  blood-poison,  or  in  a  direct 
irritant. 

SyirpTOMS. — Most  frequently,  though  not  uni- 
versally, the  attack  is  ushered  in  by  a  certain 
amount  of  fever.  The  patient  experiences  some 
degree  of  chilliness,  if  not  actual  rigor  ;  is  rest- 
less ;  his  temperature  is  exalted  ;  the  skin  is  dry ; 
and  languor  and  stiffness  of  tlie  body  are  com- 
plained of.  This  may  precede  the  pharyngeal 
symptoms  by  some  hours,  but  soon  these  begin 
to  arrest  attention.  The  patient  discovers  in  his 
throat  a  feeling  of  soreness  or  fulness,  speedily 
amounting  to  pain.  This  is  particularly  no<;iced 
■when  an  attempt  is  made  to  swallow.  And  yet 
this  very  condition  of  dryness  of  the  throat  pro- 
vokes him  to  renew  the  effort  to  swallow,  the 
unpleasantness  of  which  ho  manifests  to  the  by- 
standers by  the  ■wry  faces  thereby  induced.  This 
desire  to  swallow  is  greatly  aggravated  if  the 
uvula  happens  to  be  involved  in  the  catarrh,  as 
from  its  swollen  condition  it  suggests  the  pre- 
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sence  of  a  foreign  body,  which  the  patient  endeu^ 
vours  to  rid  himself  of  by  repeated  swallo-wing. 
Cough  is  a  frequent  accompaniment,  especially  if 
the  inflammation  have  extended  do'wnwards. 

The  inflammation  may  not  extend  into  the 
larynx,  but  more  usually  this  part  is  involved,  and 
then  the  voice  is  altered  in  tone,  becoming  husky 
or  hoarse,  and  it  acquires  the  ■well-known  'nasal 
twang.'  On  inspecting  the  throat,  it  will  be  ob- 
served that  the  mucous  membrane  is  consider- 
ably altered  in  appearance  and  colour,  being 
tumefied  and  redder  than  in  health.  At  first  it 
is  dry,  often  glistening,  and  tense.  But  as  the 
case  progTesses  this  condition  is  altered,  a  secre- 
tion of  m  ucus,  more  or  less  abundan  t,  bei  ng  poured 
out,  bathing  the  tonsils  and  posterior  parts  of 
the  pharynx.  This  gives  rise  to  repeated  hawk- 
ing and  attempts  to  expectorate.  Occasionally 
this  catarrhal  inflammation  extends  into  the 
Eustachian  tubes,  exciting  considerable  deafness 
and  pain  in  the  ears.  At  the  same  time  the  oral 
mucous  membrane  is  affected,  as  evidenced  by 
the  usual  symptoms  of  foul  tongue,  bad  taste  in 
the  mouth,  accumulation  of  saliva,  and  offensive 
breath.  This  acute  variety,  imder  effective  treat- 
ment, usually  subsides  within  a  week. 

Treatment. — Dr.  Ilinger  urges  the  use  of 
tincture  of  aconite,  in  drop  doses  ever}'  quarter 
of  an  hour  for  the  first  two  hours,  and  afterwards 
hourly,  if  the  angina  has  been  seen  at  the  very 
commencement.  He  states  that  the  inflammation 
rarely  fails  to  succumb  to  this  treatment  in 
twenty-four  to  forty-eight  hours.  The  patient 
should  be  confined  to  bed ;  a  brisk  purgative  ad- 
ministered ;  and  bland  nourishment  allowed,  in- 
cluding abundance  of  milk,  ice  ad  lihitiun,  and 
stimulants  if  called  for.  Warm  fomentations  or 
poultices  may  be  applied  externally,  or  a  wet  com- 
press. Steam  may  be  inhaled,  and  a  warm  spray, 
medicated  ■with  morphia,  thrown  into  the  throat 
every  two  hours.  When  the  swelling  and  redness 
subside,  and  the  parts  no  longer  present  the  dry, 
tense  appearance,  but  are  covered  with  mucus  or 
pus,  then  is  the  time  to  bring  in  the  astringent 
gargles,  or  to  paint  the  throat  ■with  glycerine  of 
tannin  or  nitrate  of  silver.  And  now,  also,  tonics 
•will  prove  usefid. 

2.  Chronic  Inflammation  of  the  Pharynx. 
Stnon.  :  '  Relaxed  throat.' — This  is  by  no  means 
an  imcommon  affection,  and  may  exist  without 
having  passed  through  the  acute  form. 

Symptoms. — As  in  the  acute  variety,  so  here 
there  is  the  same  difficulty  in  swallowing, 
amounting  even  to  pain  when  irritating  sub- 
stances are  attempted  to  be  passed  into  the  gul- 
let, but  of  course  in  an  infinitely  less  degree. 
Persons  suffering  from  this  form  of  sore-throat 
are  specially  liable  to  exacerbations  of  the  ca- 
tarrh, giving  to  the  affection  more  of  a  sub-acute 
character,  and  then  their  usual  symptoms  are 
all  aggravated.  The  hawking  and  expectoration, 
which  habitually  go  on,  more  or  less,  during  the 
whole  time  of  their  toilet-making,  is  increased  ; 
and  finding  soma  difficulty  in  removing  this 
tough  mucus  from  the  back  of  the  throat,  this 
hawking  is  continued  till  the  mucous  membrane 
itself  is  strained,  and  some  of  the  ramifying  ves- 
sels give  way,  and  the  patient  is  alarmed  to  see 
blood  mixed  with  the  expectoration.  In  some 
instances,  especially  in  the  case  of  those  who  are 
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habitual  topers,  this  hawking  in  the  morning  is 
the  prelude  to  the  morning  vomiting.  Thf;  voice 
is  apt  to  be  husky,  more  particularly  if  the  ca- 
tarrh have  at  all  invaded  the  larynx.  On  inspec- 
tion of  the  throat,  it  will  be  observed  that  the 
mucous  membrane  is  more  or  less  reddened ;  it 
presents  a  roughened  appearance  ;  and  is  some- 
times puffy-looking,  with  numerous  veinlets 
running  across  it,  and  a  quantity  of  mucus  ad- 
hering to  the  posterior  part  of  the  throat :  this 
last  appearance  is  more  common  in  the  relaxed 
condition  of  the  throat.  This  variety  is  not 
anfrequently  found  as  an  accompaniment  of  other 
diseases,  as  of  phthisis,  syphilis,  disorders  of  the 
stomach,  gout,  and  the  effects  of  intemperance. 
The  affection  is  usually  very  obstinate. 

Tkeatment. — If  the  disorder  be  dependent 
upon  any  other  affection,  then  of  course  the  pri- 
mary disease  must  be  attacked.  But  in  the  case 
of  simple  chronic  pharyngitis  it  will  usually  be 
found  that  the  sufferer  is  considerably  below  par 
in  his  general  health.  This  indication  must  be 
met,  and  the  patient  supplied  with  tonics;  his 
habits  of  life  altered,  his  business  suspended, 
and  much  out-of-door  exercise  enjoined.  Good 
nourishing  diet  should  be  ordered.  Smoking 
must  either  be  entirely  prohibited,  or  if  this  be 
impossible,  it  must  be  much  reduced.  Locally, 
the  affection  is  best  treated  by  sprays  or  swab- 
bing. Grargles  seldom  reach  the  parts ;  but  if 
these  are  to  be  used,  the  best  are  those  of  alum, 
tannin,  chlorate  of  potash,  or  bromide  of  ammo 
nium.  This  latter  is  especially  valuable  in  re- 
laxed throats,  with  elongated  uvnla,  and  irritable 
cough.  As  sprays,  many  different  remedies  are 
employed,  the  most  valuable  being  solutions  of 
the  following  in  distilled  water,  in  the  pro- 
portions indicated  to  the  ounce: — Nitrate  of 
silver,  5  to  10  grains;  tannin,  5  to  15  grains; 
alum,  10  to  30  grains;  sulphate  of  zinc,  6  to  10 
grains;  common  salt,  10  to  30  grains  ;  or  glycerine 
diluted  with  water.  In  swabbing  the  throat, 
glycerine  of  tannin  may  be  used,  Lugol's  solution, 
or  the  simple  tincture  of  iodine.  In  some  cases 
mineral  waters  are  prescribed  with  success. 

3.  Follicular  Inflammation  of  the 
Pharynx.  —  Synon.  :  Granular  pharyngitis  ; 
'  clergyman's  sore-throat ; '  Fr.  Angine  glandw- 
leuse  ;  Ger.  Chronischer  Pharyngitis. 

This  is  another,  by  no  means  rare,  form  of 
chronic  pharyngitis.  On  inspecting  the  throat 
of  a  sufferer  from  this  affection,  the  posterior 
wall  of  the  pharynx  will  be  seen  to  present  a 
mamraillated  appearance.  The  mucous  follicles 
are  much  more  prominent  than  is  usual  in  health, 
and  seem  as  if  distended  with  their  proper  secre- 
tion. The  submucous  tissue,  in  which  they  are 
imbedded,  is  also  thickened  and  hypertrophied. 
OccHsionally  these  tubercles  coalesce,  and  then 
a  large  confluent  prominence  is  observed,  stud- 
ding, here  and  there,  the  posterior  wall  of  the 
pharjmx.  In  addition  to  the  distension  of  these 
follicles,  in  some  cases  a  large  secretion  of  mucus 
is  potired  out,  wh'ch,  especially  at  night,  hardens 
and  concretes,  and  presents  a  dry,  ugly,  greenish- 
coloured  crust  on  the  back  of  the  pharynx.  At 
other  times  there  is,  on  the  contrary,  a  deficiency 
of  mucus,  and  then  there  is  observed  a  dry  var- 
nished-like appeiiranuD  on  the  back  of  the  throat. 
Symptoms.—  liich  of  these  conditions  gives  rise 
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to  a  considerable  amount  of  coughing  and  hawk- 
ing ;  more  particularly  is  this  the  case  when  the 
adherent  mucus  is  tough,  tenacious,  and  difScult 
of  expectoration.    The  voice  becomes  hoarse  and 
husky,  this  being  very  observable  after  any  con- 
tinuous effort  at  speaking  or  reading.  Swallow- 
ing is  not  attended  with  difficulty  or  pain.  But 
the  presence  of  these  enlarged  follicles  in  the 
throat  suggests  to  the  mind  of  the  patient  the 
necessity  of  swallowing,  and  consequently  he 
makes  frequent  uncalled-for  attempts  to  swallow. 
At  the  same  time  he  perceives  a  sensation  of 
dryness  or  pricking  in  the  throat.    Those  who 
are  the  subjects  of  this  disorder  will  generally 
be  found  to  be  over-worked  men — often  clergy- 
men ;  and  hence  the  erroneous  name  for  the 
affection  of  'clergyman's  sore-throat' — or  those 
whose  bodily  and  nervous  energy  have  been 
in  any  way  reduced.    It  is  a  tedious  disorder 
often  lasting  for  years.     There  seems  to  be 
small  disposition  for  the  disease  to  extend  to 
the  larynx  or  lungs;  but  on  examination  by 
means  of  the  rhinoscope,  the  same  enlarged  ap- 
pearance of  mucous  follicles  may,  in  some  cases, 
be  seen  to  extend  to  the  utmost  limits  of  the 
pharynx,  and  the  mucous  membrane  is  itself 
tumefied  and  thickened.    If  this  condition  be 
neglected,  it  may  ultimately  proceed  a  stage 
further,  and  the  character  of  the  secretion  be- 
comes altered,  presenting  a  muco-purulent  ap- 
pearance, while  the  glands  themselves  become 
indurated  and,  in  some  cases,  ulcerated.  Occa- 
sionally it  will  be  found  that  the  mucous  mem 
brane  and  the  follicles  of  the  larynx  take  on  this 
same  form  of  chronic  inflammation,  specially 
when  the  disorder  is  persistently  ignored  for 
years.    Arrived  at  this  stage,  the  general  symp- 
toms become  so  aggravated  as  to  forbid  the 
patient,  or  his  friends,  any  longer  to  neglect 
the  disease.     The  hoarseness,  always  present 
in  a  certain  degree  when  speaking  or  singing, 
becomes  constant  and  intensified  ;  and  if  the 
larynx  be  considerably  affected  there  may  be 
complete  aphonia.    And  now  more  decided  pain 
is  complained  of,  and  the  individual  no  longer 
exhibits  the  same  alacrity  and  interest  in  the 
pursuit  of  his  avocations,  but  becomes  indif- 
ferent to  them,  in  consequence  of  the  increased 
debility  and  general  languor  which  pervades  his 
whole  system.    Cougli,  however,  is  not  a  strik- 
ing symptom  ;  for  if  the  disease  do  not  invade 
the  larynx  to  any  great  extent  (and  its  tendency 
is  rather  to  progress  upwards  than  downwards), 
then  the  patient  maybe  comparatively  free  from 
cough.    The  other  structures  in  the  neighbour- 
hood of  the  pharynx  become  implicated,  when 
the  disease  assumes  the  ulcerated  form ;  and  the 
uvula,  tonsils,  and  soft  palate  become  tumefied, 
swollen,  elongated,  and  generally  so  enlarged  as 
greatly  to  interfere  with  the  inspection  of  the 
parts.    The  epiglottis  also  exhibits,  in  severe 
cases,  a  tendency  to  become  crooked  and  ulce- 
rated. 

Trkatmknt.— The  general  rules  already  laid 
down  with  regard  to  the  treatment  of  chronic  pha- 
ryngitis apply  equally  in  this  disorder,  only,  per- 
haps, with  greater  force.  The  constitutional  treat- 
ment must  bo  more  decided.  The  patient  must  be 
absolutely  forbidden  to  prosecute  his  emplojTnent 
or  DFofession  any  longer,  if  he  has  any  respect  for 
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his  health,  be  he  clergyman,  physician,  barrister, 
ginger,  photographer,  or  inveterate  smoker,  for  the 
habits  and  pursuits  of  these  individuals  are  the 
very  provocatives  of  the  disease.  The  constitution 
must  be  braced  in  every  possible  way,  by  the 
use  of  generous  diet,  tonics,  bathing,  travelling. 
And  to  further  the  cure  of  the  affection,  atten- 
tion must  be  paid  to  the  secretions  generally, 
these  being  stimulated  or  altered  by  the  exhibition 
of  small  doses  of  blue  pill,  podophyllin,  and 
aloes.  Iodine  in  some  form  should  be  given. 
But  the  local  treatment  is  equally,  if  not  more, 
important,  and  to  be  effective  must  be  regularly 
and  conscientiously  persevered  in  for  months. 
There  are  various  methods  of  effecting  this,  as 
inhalations  of  medicated  fluids,  insufflation  of 
various  powders,  as  alum  or  tannin  ;  but  the 
most  certain  and  efficacious,  because  at  once 
reaching  the  affected  parts,  and  producing  de- 
cided and  visible  effects,  is  the  direct  application 
of  the  selected  remedy  to  the  diseased  parts  by 
means  of  a  large  camel's-hair  brush.  And  one 
of  the  best  of  these  applications  is  a  strong 
solution  of  nitrate  of  silver,  varying  in  strength 
from  twenty  to  eighty  grains  to  the  ounce  of  dis- 
tilled water.  If  the  parts  be  much  ulcerated,  a 
still  stronger  solution  may  be  employed.  Other 
medicaments  which  may  at  a  later  stage  be  used 
are  the  glycerine  of  tannin,  or  a  solution  of  tan- 
nin in  water  (equal  quantities  of  tannin  and 
water),  bromide  of  ammonium,  tincture  of  iodine, 
or  nitrate  of  uranium.  Of  course  it  must  be 
left  to  the  discretion  of  the  practitioner  to  decide 
how  often  he  should  repeat  these  strong  applica- 
tions, as  it  all  depends  upon  the  nature  of  the 
case  ;  but  as  a  general  rule  it  may  be  laid  down 
that  once  every  second  day  will  be  quite  suffi- 
cient for  the  first  fortnight,  and  after  that  two 
or  three  times  a  week  will  be  often  enough. 
This  is  to  be  kept  up  till  the  nodulated  appear- 
ance is  got  rid  of.  As  soothing  applications  the 
glycerine  of  borax  will  be  found  valuable,  or 
glycerine  alone,  or  olive  or  almond  oil.  Gargles 
are  useless,  as  they  never  reach  the  affected  parts. 
A  course  of  mineral  waters  is  sometimes  of  the 
greatest  value.    See  Mineral  Waters. 

Claud  Moirhfad. 

PHIMOSIS  {(piii6u>,  I  confine).— Synon.  : 
Fr.  and  Ger.  Phimosis.—^  morbid  condition  of 
the  penis,  in  which  the  glans  cannot  be  suffi- 
ciently uncovered,  on  account  either  of  congenital 
srcallness  of  the  orifice  of  the  prepuce,  or  of 
disturbance  of  the  natural  relations  between 
the  latter  and  the  glans  by  disease.  See  Penis, 
Diseases  of. 

PHIiEBECTASI A  {<p\^,  a  vein,  and  eKraais, 
extension). — Stnos.  :  Hypertropkia  venarum. 

Definition.  —  An  increase  or  spreading  of 
veins,  especially  applicable  to  the  minute  ve- 
nules of  the  cutaneous  or  mucous  surfaces. 

Dksckifhon. — Phlebectasia  is  sometimes  con- 
genital, as  when  it  gives  rise  to  venous  nsevus ;  and 
at  other  times  accidental,  proceeding  from  relax- 
ation of  the  tissues,  or  obstruction  of  the  venous 
circulation.  Phlebectasia,  from  want  of  tone  of 
the  tissues  of  the  skin  and  weak  contractile  energy 
of  the  vessels,  is  most  frequently  mot  with  on 
tho  cheeks  and  nose  ;  whilst  that  which  results 
from  venous  obstruction  occurs  genoniUy  upon  the 
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lower  limbs.  On  the  nose  it  is  associated  with 
small  venous  trunks  which  carry  the  returning 
blood  into  the  deeper  venous  plexuses,  and  are 
very  conspicuous. 

Tkeatmbnt. — The  treatment  of  phlebectasit. 
consists  in  improving  the  tone  and  vigour  of  the 
skin,  removing  palpable  causes  of  obstruction, 
and  applying  local  astringents.  When  torpid 
action  is  the  chief  cause,  as  happens  in  acci- 
dental phlebectasia  of  the  face,  daily  friction 
with  sulphur  ointment  is  useful  in  exciting  an 
improved  nutritive  vigour.  Where  large  venules 
are  present,  as  on  the  nose,  they  may  be  oblite- 
rated by  a  careful  touch  with  potassa  fusa,  which 
forces  the  blood  to  seek  a  deeper  channel.  In 
phlebectasia  of  a  nsevous  character  a  good  treat- 
ment consists  in  painting  the  surface  night  and 
morning  with  liquor  plumbi.  But  the  capillary 
venous  hypertrophy  of  varicose  or  obstructed 
veins  is  only  to  be  benefited  by  the  removal  of 
the  cause.  Erasmus  Wilson. 

PHLEBITIS  {<p\^,  a  vein).— Inflammation 
of  a  vein.  See  Phlegmasia  Dolens  ;  and  Veins, 
Diseases  of. 

PHLEBOLITH  {<p\(^,  a  vein,  and  \lBos,  a 
stone). — A  concretion  formed  in  a  vein.  See 
Veins,  Diseases  of. 

PHLEBOTOMY  {<p\^,  a  vein,  and 
cut). — A  synouym  for  venesection.     See  Blood, 
Abstraction  of. 

PHLEGM  {(pKeya,,  I  burn;  I  distil).— A 
popular  name  for  matter  expectorated.  See  Ex- 
pectoration. 

PHLEGMASIA  DOLENS  {phlegmasia, 
inflammation  ;  and  dolens,  painful). — Stnon.  : 
PMei/masia  alba  dolens ;  Pop.  White  Leg. ;  Fr. 
Phlegmasia  alba  dolens  ;  Ger.  Phlegmasia  dolens. 

This  is  a  disease  having  very  distinct  charac- 
ters and  easily  identified.  It  has,  therefore,  been 
long  familiarly  known  both  to  the  profession  and 
the  public.  Except  in  lying-in  women,  it  is  un- 
common, few  medical  men  seeing  well-marked  or 
characteristic  cases  of  it  under  any  other  circum- 
stances ;  and  it  is  for  the  most  part  as  a  disease 
of  the  puerperal  state  that  it  has  been  the  subject 
of  study  and  investigation. 

jEtiology. — Phlegmasia  dolens  affects  both 
sexes,  and  no  age  is  exempt  from  it.  It  may 
attack  any  part  of  the  body,  but  one  or  other 
of  the  lower  limbs  is  the  ordinary  seat  of 
it.  Occasionally  it  seizes  one  lower  limb  first 
and  then  the  other,  or  the  disease  may  extend 
from  the  one  to  the  other.  The  well-character 
ised  disease,  as  it  affects  lying-in  women,  is  an 
affection  of  the  lower  limbs.  The  left  leg  is  far 
more  frequently  affected  in  the  puerperal  state 
than  the  right ;  and  the  left  leg  is  supposed  to 
be  more  frequently  affected  than  tho  other  under 
whatever  circumstances  the  disease  occurs.  In 
lying-in  women  the  comparative  frequency  of 
this  affection,  and  of  several  other  morbid  con- 
ditions on  the  left  side,  is  believed  to  depend  on 
the  circumstance  that  the  parts  on  that  side  of 
the  pelvis  are  more  frequently  subjected  to  pres- 
sure and  bi-uising  than  the  parts  on  the  other 
side.  This  probably  arises  from  the  compara- 
tive frequency  of  the  right  lateral  obliquity  of 
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the  uterus  throwing  the  direction  of  the  uterine 
power  of  hibour  across  the  mesial  line  to  the 
left  side  of  the  pelvis.  The  disease  affects  mul- 
tiparse  more  than  primiparae.  It  is  prone  to 
occur  in  successive  cooUnomentB. 

From  the  variety  of  circumstances  under  which 
the  disease  may  occur,  it  will  be  easily  appre- 
hended that  it  may  arise  in  any  period  of  preg- 
nancy or  of  the  puerperal  state,  but  the  time  of 
appearance  of  che  ordinary  disease  in  lying-in 
women  is  the  second  week  after  delivery.  It 
rarely  commences  in  the  first  days  ;  generally  in 
the  second  or  third  week ;  seldom  subsequently, 
ill  the  puerperal  state. 

The  special  proneness  of  lying-in  women  to 
this  disease  probably  depends  on  their  hydrsomic 
condition. 

Besides  the  puerperal  state,  other  conditions 
render  the  body  liable  to  it.  Among  these  are 
convalescence  from  fever  —  especially  typhoid, 
dysentery,  disease  of  the  rectum,  malignant 
disease  of  the  uterus,  interference  with  uterine 
fibroids,  arrestment  of  menses,  and  malignant  and 
tubercular  disease  generally.  The  disease  has 
been  frequently  observed  to  affect  the  leg  of  the 
side  corresponding  with  a  previously  commenced 
pleurisy.  Occurring  in  connection  with  any  of 
these  conditions,  the  disease  may  vary  greatly  in 
severity,  from  being  scarcely  recognisable  to  its 
utmost  degree  of  intensity.  But  its  liability  to 
severity  is  not  the  same  in  all  circumstances. 
For  example,  in  connection  with  malignant 
diseases  of  the  womb  it  is  often  very  slight  and 
chronic. 

Anatomical  Characters. — The  post-moriem. 
appearances  referable  to  phlegmasia  dolens  vary, 
especially  in  the  presence  or  absence  of  throm- 
bosis of  the  veins.  Phlebitis,  periphlebitis, 
and  thrombosis  are  generally  found ;  but  besides 
these  nothing  special  has  been  made  out.  The 
blood-clots  vary  in  extent,  sometimes  occurring 
as  high  as  the  vena  cava  inferior.  They  vary 
in  appearance,  being  more  or  less  decolourised, 
more  or  less  softened,  or  even  difBuent.  They 
may  be  adherent  to  the  veins,  even  organised,  or 
separable  from  them.  They  may  block  the 
veins,  or  may  allow  passage  of  blood  through 
their  substance.  In  recent  cases  the  clot 
adheres  to  the  internal  coat  of  the  vein,  which 
is  blood-stained.  These  coats  are  thickened 
and  inflamed,  and  the  surrounding  cellular  tissue 
is  also  sometimes  specially  hardened.  In  cases 
complicated  with  pyaemia  there  may  be  found 
suppuration  in  the  clots,  and  other  appearances 
observed  in  that  condition. 

Pathouigy. — Various  theories,  which  reflect 
the  pathology  of  the  times  at  which  they  ap- 
peared, have  been  held  concerning  the  nature  of 
phlegmasia  dolens.  The  disease  was  ascribed  to 
a  metastasis  of  lochia  by  many  pathologists,  and 
by  others  to  a  metastasis  of  milk.  These  views 
had  no  Imsis  of  facts,  or  very  little  ;  they  rested 
almost  entirely  on  authority,  and  disappeared  as 
pathology  improved.  The  discovery  of  the  lym- 
phatics in  the  la.st  centuryled  to  the  fijst attempts 
of  a  truly  scientific  kind  to  solve  the  mystery  of 
the  nature  of  this  affection,  the  suggestion  being 
that  it  arose  from  their  injury  and  obstruction. 
But  considering  how  imperfect  is  our  acquaint- 
ance even  now  with  the  origin  and  distribution 


of  these  vessels,  with  the  circulation  thi'ough 
them,  and  with  tlie  effects  of  their  injury  or 
obstruction,  we  must  still  seek  for  information. 
The  next  attempt  to  account  for  this  disease  was 
based  on  the  important  discovery  of  the  throm- 
bosis of  the  veins  of  the  affected  limb.  This  was 
erronf'OU!?ly  assumed  to  bean  invariable  or  essen 
tial  condition  of  the  disease,  which  was  accord- 
ingly now  regarded  as  phlebitic.  But  the  recur- 
rence of  the  lesions  regarded  as  essential,  the 
phlebitis  and  tlirombosis,  without  the  develop- 
ment of  the  characteristic  appearances  of  the 
affected  limb;  and,  on  the  other  hand,  the  occur- 
rence ot  the  characteristic  apptjarances  without 
the  simultaneous  presence  of  the  phlebitis  and 
thrombosis,  demonstrated  the  insufficiency  of  the 
phlebiticthcory.  The  next  theory  to  be  mentioned 
is  a  sort  of  retrogression  to  humoral  pathology. 
It  alleged,  but  merely  alleged,  that  a  morbid-  con- 
dition of  the  blood,  of  undefined  nature,  is,  along 
with  phlebitis  and  thrombosis,  necessary  ifor  the 
production  of  the  disease.  This  theory  is  nearly 
as  deficient  in  basis  as  the  lochia  or  milk  theory. 
The  confirmatory  experiments  on  the  lower  ani- 
mals, by  injecting  lactic  acid  into  the  circulation, 
are  in  the  highestdegree  insufficient;  anditleaves 
unexplained  important  points,  such  as  the  seat 
of  the  affection.  The  last  theory  to  be  mentioned 
is,  perhaps,  from  its  very  novelty,  likely  to  get 
more  favour  than  it  as  yet  deserves.  It  is  that 
the  disease,  as  it  is  seen  in  lying-in  women,  is 
essentially  a  parametritis— that  is,  an  affection 
of  the  cellular  tissue,  commencing,  indeed,  in  the 
close  neighbourhood  of  the  womb,  but  extending 
to  remote  parts ;  and,  it  may  be,  prevailing  in 
them,  while  the  original  inflammatory  affection 
of  the  womb  and  its  immediate  neighbourhood 
has  diminished,  or  even  disappeared.  Parame- 
tric inflammation  extends  in  a  similar  manner 
occasionally  as  far  as  the  cellular  tissue  around 
the  kidney.  When  it  extends  to  a  limb  it  is 
supposed  to  be  the  cause  of  phlegmasia  dolens, 
and  to  have  the  phlebitis  and  thrombosis  as  con- 
comitants or  consequences  of  it.  This  theory  is 
to  a  certain  extent  an  old  one  in  modern  habili- 
ments. It  is  easily  applied  to  all  forms  of  the 
disease.  The  most  recent  observations  with  a 
view  to  the  elucidation  of  the  pathology  of  this 
disease,  are  concerned  with  the  thrombosis  of 
uterine  sinuses,  which  goes  on  in  the  latter  part 
of  natural  pregnancy,  as  well  as  more  extensively, 
after  delivery. 

The  great  barrier  to  progress  in  our  knowledge 
of  the  nature  of  phlegmasia  dolens  is  the  rarity 
of  necropsic  investigations,  and  the  sometimes 
doubtful  character  of  the  evidence  they  afford. 
Very  few  unexceptionable  post-mortem  investiga- 
tions have  ever  been  made  in  this  disease.  Such  a 
post-mortem  inspection  must  be  made  in  an  early 
stage,  and  in  a  patient  dying  accidentally  from 
some  cause  unconnected  with  the  disease  of  the 
limb.  Now,  the  disease  is  not  only  not  fatal  in 
an  early  sUige,  but  it  might  be  asserted  that  it  is 
not  fatal  at  all — that  death,  apparently  from  it, 
only  occurs  in  complicated  cases — in  such  as  run 
an  extraordinary  and  rare  course.  In  the  mean- 
time, then,  no  theory  of  the  disease  can  be  re- 
garded as  established,  or  as  having  been  shown 
to  b(i  sufficient. 

Some  modern  pathologists  believe  that  there 


PHLEGMAS: 

dre  Viirieties  of  phlegmasia  dolens  dependent  on 
its  origin  in  disease  of  the  lympliatics.  in  disease 
of  the  veins,  or  in  areolar  inflammation.  This 
subdivision  has  s:rong  arguments  in  its  sup- 
port, but  they  are  far  from  being  conclusive ; 
and  it  cannot  be  used  in  practice,  nor  made 
the  basis  of  any  separate  description  of  the 
varieties,  which  should  be  held  by  the  advocates 
of  this  view  to  be  distinct  diseases.  Wliilst  cases 
of  obstruction  of  the  veins  with  oedema  are  com- 
mon, cases  of  obstruction  of  the  lymphatics  with 
cedema  are  probably  rare ;  and  neither  of  these 
obstructions,  nor  both  of  them,  can  as  yet  be 
made  to  account  for  all  the  phenomena  of  phleg- 
masia dolens.  The  distinctive  characters  claimed 
for  the  cases  of  lymphatic  obstruction  are  the 
absence  of  pain,  absence  of  lividity  or  blueness, 
and  the  presence  of  hyaline  lines,  indicating  the 
course  of  distended  superficial  lymphatics.  But 
it  requires  only  a  very  limited  experience  in  the 
disease  to  be  convinced  of  the  insufficiency  or 
frequent  inapplicability  of  this  distinction  during 
life. 

Stmpto.ms  As  a  rule  phlegm  isia  dolens  is 

preceded  by  a  slight  access  of  feverish  pheno- 
mena, seldom  by  a  distinct  rigor.  The  pyrexia 
soon  becomes  slight  or  disappears.  It  is  only 
in  severe  cases,  while  rapidly  progressing  to  a 
climax,  that  the  temperature  of  the  affected  part 
has  been  observed  to  be  raised. 

Premonitory  symptoms. — Premonitory  symp- 
toms are  frequently  absent,  indeed  generally  so  ; 
but  there  is  sometimes  an  indefinite  malaise, 
or  even  feverishness,  for  a  day  or  two,  before 
the  pain  in  the  limb  is  complained  of.  Another 
premonitory  symptom  is  described,  but  it  also 
is  certainly  not  always  present — namely,  pain 
and  tenderness  in  the  region  of  the  womb,  espe- 
cially affecting  that  side  of  it  corresponding  to 
the  limb  about  to  be  affected. 

Invasion. — The  first  announcement  of  the  dis- 
ease is  generally  pain  and  tenderness  in  the  groin, 
along  Uie  course  of  the  femoral  vein,  or  in  the 
ham  along  the  course  of  the  external  saphena. 
In  these  situations  the  thrombosed  vein  can  fre- 
quently be  felt,  but  not  invariably,  for  sometimes 
the  tenderness,  sometimes  the  swelling,  prevents 
its  being  made  out;  and  sometimes  this  throm- 
bosis is  absent,  at  least  in  parts  where  it  can  be 
felt  through  the  skin.  Soon  the  pain  and  tender- 
)iess  extend  over  the  whole  affected  parts,  which 
may  be  the  whole  limb,  and  often  a  feeling  as  of 
aching  in  the  bones  is  complained  of.  The  pain 
is  sometimes  along  the  internal  saphena  vein, 
which  may  be  traced  by  the  finger  till  it  dips 
to  join  the  femoral. 

Simultaneously  with  the  complaint  of  pain,  or 
within  a  day  or  two  after  it,  swelling  appears, 
which  gradually  spreads  and  increases  in  hard- 
ness. This  swelling  is  not  like  ordinary  oudema- 
tous  or  anasarcous  swelling  in  the  sensation  it 
communicates  to  the  hand  of  the  physician,  or  in 
the  history  of  its  commencement  and  progress. 
When  it  commences,  and  again  as  it  disappears, 
it  may  be,  comparatively  to  its  perfect  state, 
soft,  and  it  may  pit  on  pressure;  but  when,  a 
few  days  after  its  appearance,  it  is  fully  de- 
veloped, it  is  elastic,  and  nearly  as  hard  as  a  solid 
•  ndia-rubber  ball,  and  does  not  pit  on  pressure. 
The  swelling  may  appear  at  once  all  over  the  limb. 
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but  frequently  it  commences  above  and  spreads 
downwards.  Sometimes  the  inverse  course  is 
followed.  It  not  rarely  affects  only  the  lower 
parts  of  a  limb,  very  rarely  the  upper  parts  only. 
It  does  not  affect  the  lower  more  than  the  upper 
surface  of  the  limb.  It  rounds  off  die  figure  of 
the  limb,  but  does  not  distend  the  skin  or  de- 
stroy the  form  so  entirely  as  a  huge  anasarca. 
Occasionally  there  is  an  erythematous  blush  over 
parts  of  the  limb,  but  this  is  not  common,  and  it 
may  be  confined  to  a  narrow  surface  along  the 
course  of  a  subcutaneous  vein  or  lymphatic. 

In  a  characteristic  and  fully  developed  case, 
such  as  is  frequently  observed  in  the  puerperal 
state,  the  limb  presents  a  remarkable  appearance. 
The  swelling  affects  the  labium  and  hip  and  the 
whole  limb.  The  form  of  the  limb  is  partly  re- 
tained, but  its  features  are  all  rounded  and  nearly 
lost  in  the  swelling.  Its  colour  is  pale  or  sallow, 
like  that  of  a  dead  limb,  and  hence  the  disease 
is  called  '  white  leg.'  But  besides  being  pale,  it 
is  glossy,  as  if  greased  over ;  or,  more  clearly, 
its  surface  resembles  that  of  polished  marble, 
and  the  disease  is  sometimes  called  '  marble  leg.' 
In  the  milder  cases  the  swelling  is  less,  is  softer, 
and  may  be  confined  to  a  part  of  the  limb. 

'The  limb  may  be  kept  in  an  extended  attitude, 
or  it  may  be  slightly  flexed  at  the  joints.  Move- 
ment of  it  causes  much  suffering,  and  the  power 
of  voluntary  motion  is  almost  completely  lost 
while  the  disease  continues. 

After  the  disease  has  lasted  nine  days  or  there- 
abouts, it  generally  makes  no  further  progress, 
but  recedes,  the  pain  and  swelling  diminishing. 
The  rate  of  this  recession  varies  very  much, 
being  probably  more  or  less  directly  in  propor- 
tion to  the  restored  permeability  of  the  vessels. 
In  a  favourable  case  several  weeks  may  elapse 
before  the  disease  disappears,  whilst  in  others  the 
cure  may  be  further  or  even  indefinitely  delayed. 

Sequblje,  Complications,  and  Prognosis. — 
The  most  frequent  sequela  of  phlegmasia  dolens 
is  persistent  aching  of  the  limb,  increased  by  cold 
and  damp  weather,  and  by  derangement  of  the 
general  health,  as  well  as  by  exercise.  Another  is 
a  tendency  to  oedema  of  the  ankles,  orapersistent 
oedema  in  that  situation.  Sometimes  the  limb 
remains  deficient  in  muscular  power.  Rarely, 
the  limb  is  not  only  powerless  but  wasted.  And 
in  some  very  uncommon  cases  it  is  the  subject 
of  a  great  hypertrophy  of  the  cellular  tissue,  or 
elephantiasis,  simultaneous  with  muscular  wast- 
ing; and  the  elephantiasis  may  be  complicated 
with  more  or  less  extensive  and  intractable 
ulceration.  Such  cases  probably  result  from  per- 
manent destmction  of  large  vascular  passages; 
and,  falling  into  surgical  hands,  demand  occa- 
sionally ti'eatment  by  amputation. 

The  disease  is  sometimes,  not  frequently, 
complicated  by  other  aflfections,  or  by  aggra- 
vations of  some  of  its  conditions.  Among  such 
occurrences  are  inflammation  and  suppuration 
of  the  intrinsic  joints  of  the  peh-is,  erysipelas, 
limited  abscesses  (periphlebitis),  diffuse  suppu- 
ration of  cellular  tissue,  gangrene  of  any  part  or 
of  a  varying  amount  of  the  entire  lower  portions 
of  the  afi'ected  limb.  These  complications  or 
aggravations  cause  much  danger  to  life,  and  in 
this  respect  their  inHuence  varies  according  to 
circumstances.    But  there  are  other  complies- 
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tions  or  aggravations  -which  are  more  often  fiital. 
They  may  be  summed  up  in  the  terms  embolism 
and  pyaemia,  and  are  the  consequences  of  detach- 
ment of  a  thrombus  in  the  femoral,  or  in  still 
larger  veins,  or  of  a  more  slow  breaking  up  of 
blood-clots  into  dihris,  more  or  less  puriform, 
which  enters  the  circulatory  current. 

DiAQNOsis. — The  diagnosis  of  phlegmasia 
dolens  requires  no  discussion.  The  disease  can 
scarcely  be  confounded  with  any  other  if  its 
history  is  taken  into  consideration:  only,  it  is 
necessary  to  remember  that  oedema  with  phlebitis 
or  accompanying  varicose  veins  may  somewhat 
resemble  it. 

Treatment.— The  treatment  of  phlegmasia 
dolens  should  be  both  constitutional  and  local. 
The  former  has  no  special  points,  being  varied 
according  to  the  circumstances  of  the  case,  and 
the  views  of  the  practitioner.  Generally  some 
opiate  is  required  to  procure  sleep,  and  Dover's 
powder  is  a  favourite  form  for  its  administra- 
tion. ^  Local  treatment  is  very  important.  The 
limb  is  to  be  kept  at  rest,  either  in  an  extended 
or  flexed  position,  as  may  prove  most  comfort- 
able. It  should  be  fomented  several  times  daily, 
if  not  constantly.  This  may  be  eiFected  by  the 
flannel  bandage  wrung  out  of  hot  water,  pre- 
cautions being  taken  for  the  protection  of  the 
patient  and  bed  from  damp.  The  fomentations 
are  sometimes  made  anodyne  by  using  decoctions 
of  poppy-heads  or  otherwise.  Sometimes  infu- 
sion of  chamomile  flowers  is  valued  as  a  foment- 
ing medium.  Leeches  are  sometimes  applied 
along  the  course  of  an  inflamed  vein;  but  their 
utility  is,  to  say  the  least,  often  doubtful. 

After  the  acute  stage  of  the  disease  is  past 
the  sequelae  have  to  be  dealt  with.  Of  these 
the  most  frequent  are  aches,  swelling,  osdema, 
and  muscular  weakness ;  and  for  these  the  most 
efScient,  but  by  no  means  invariably  successful, 
remedies  are  frictions,  bandaging,  and  faradisa- 
tion. After  all  active  disease  has  disappeared, 
and  after  danger  of  the  moving  of  thrombi  has 
passed,  the  patient  should  diligently  resume  the 
use  of  the  leg.  No  exact  statement  can  be  made 
of  the  time  at  which  the  danger  of  embolism  is 
passed.  It  may  prove  suddenly  fatal  thirty- 
seven  days  after  delivery. 

Persistent  local  hardness  and  tenderness,  pro- 
bably periphlebitic,  may  be  treated  by  gentle 
frictions  with  a  mixture  of  mercurial  and  bella- 
donna ointments.  In  using  frictions  of  all  kinds 
the  danger  of  dislodging  a  thrombus  is  not  to  be 
overlooked.  J.  Matthews  Dottcan. 

PHLEGMATIC  TEMPEBAMEITT.  See 
Temperament. 

PHLEGMON"  {(pXeyixalvoj,  I  burn— as  a  me- 
dical term,  glow,  am  inflamed). — Stnon.  :  Fr. 
Phlegmon;  Ger.  Entzunduiigsgeschwuht. — The 
tenn  phlegmon  is  almost  disused  now  in  English 
medical  literature.  It  is  still  employed  by  the 
French.  Abernethy  defines  phlegmon  as  the  'most 
violent  kind  of  inflammation,'  'attended  with 
heat,  redness,  throbbing,  pain,  and  swelling,'  such 
as  'generally  takes  place  in  a  good  constitution.' 
Older  writers  describe  it  as  a  '  tumour  or  apos- 
tume  against  nature,  engendered  of  defluxion  of 
blood,  and  of  colour  red  and  hard  ' 
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Nelaton  describes  simple  or  circumscribed 
phlegmon  and  diffuse  phlegmon.  He  says : 
'Phlegmon  is  generally  defined  as  inflamma- 
tion of  the  cellular  tissue ;  but  surgeons  have 
restricted  the  sense  of  the  word,  and  only 
apply  it  to  inflammation  of  the  free  celluLir 
tissue,  that  is  to  say,  of  that  which  is  placed 
immediately  beneath  the  integuments  or  which 
surrounds  the  diflferent  organs.'  The  diffuse 
phlegmon  of  the  French  writers  is  the  phleg- 
monous erysipelas  of  the  English.  See  Erysi- 
pelas. Marcus  Beck. 

PHLEGMONOUS.— A  term  applied  to 
extremely  acute  inflammation  of  the  cellular 
tissue,  spreading  widely,  and  accompanied  by 
great  exudation,  with  brawny  hardness,  intense 
redness,  heat,  and  pain.  If  unrelieved  by  treat- 
ment, phlegmonous  inflammation  tends  to  termi- 
nate in  gangrene.    See  Erysipelas. 

PHLYCT-ffiNA  {(pKi^dv,  to  be  hot).— A 
small  vesicle,  containing  an  aqueous  or  serous 
fluid,  and  not  exceeding  in  bulk  the  diameter  of 
a  pea,  as  in  sudamina,  miliaria,  and  herpes. 
The  term  is  sometimes  also  used  in  connexion 
with  ophthalmia. 

PHLYCTIS  {<p\v^eiv,  to  be  hot).— A  vesicle 
or  blister,  averaging  in  size  the  hemisphere  of  a 
hazel-nut  or  walnut,  and  fllled  with  serous  fluid. 
Phlyctis  is  the  Greek  synonym  of  bulla,  and  is 
applicable  to  the  large  vesicles  or  blisters  of 
pemphigus  or  pompholyx.    See  Pemphigus. 

PHLTZACrUM  {(pKiieiv,  to  be  hot).— A  hot 
or  inflammatory  pustule.  The  term  phlvzacia  is 
applied  to  acute  pustules  with  an  inflanied  base, 
such  as  those  of  ecthyma  and  smallpox. 

PHOSPHATIC  DIATHESIS  — PHOS- 
PHUaiA— PHOSPHATIC  CALCULUS. 

1.  Phosphatic  Diathesis. —  J^tiology. — 
Phosphoric  acid  in  the  urine  is  derived  directly 
from  the  food,  and  also  from  oxidation  of  the 
waste  albuminoid  tissues  of  the  body.  The  dailv 
excretion  by  the  kidneys  amounts  to  about  50 
grains,  being  greatest  after  the  ingestion  of  food, 
especially  vegetable  food. 

Characters  and  Composition. — Phosphoric 
acid  in  the  urine  is  always  found  combined  with 
potash,  soda,  lime,  magnesia,  and  ammonia. 
These  salts,  variously  associated,  are  held  in 
solution  by  the  acidity  of  healthy  urine,  and  this 
acidity  is  probably  chiefly  due  to  the  acid  phos- 
phate of  soda.  Where  this  acidity,  from  anv 
cause,  is  greatly  diminished  or  destroyed,  then  a 
deposit  of  the  phosphates  takes  place ;  but  this 
deposit  by  no  means  shows  that  any  excess  is 
present,  Careful  quantitative  analysis,  under 
strict  precautions  as  to  diet,  can  alone  detect  ex- 
cess or  deflciency ;  but,  clinically,  this  is  of  less 
consequence  in  that  no  constant  s^nnptoms  are 
produced  by  excess  or  deficiency,  and  the  real 
importance  to  the  practitioner  lies  in  the  fact  of 
feebly  acid  or  alkaline  urine  leading  to  their  de- 
posit only. 

The  two  most  common  forms  of  phosphatie 
sediment  are— (1)  the  trij^h  phosphate  of  am- 
monia and  magnesia,  and  (2)  the  amorphms 
phosphate  of  lime. 

(1)  The  triple  phosphate  crystallizes  iu  tlie 
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form  of  transparent  triangular  prisms  with  be- 
velled ends.  The  deposit  has  a  white  appear- 
ance, but  more  frequently  it  shows  as  a  slight 
flocculent  cloud  in  the  urine,  resembling  mucus, 
or  as  an  iridescent  pellicle  on  the  surface.  The 
urine  is  either  faintly  acid  or  alkaline;  and 
boiling  gives  rise  to  an  opaque  cloud,  which  is 
instantly  dissolved  by  a  drop  of  nitric  acid.  It 
not  unfrequently  co-exists  with  deposits  of  uric 
acid,  urates,  or  oxalate  of  lime ;  and  also  in 
dense  urine  with  an  excess  of  urea. 

(2)  Amorphous  phosphate  of  lime  is  only  found 
as  a  deposit  in  alkaline  urine.  Microscopically  it 
shows  as  pale  granules  or  spheroids,  sometimes 
resembling  the  dumb-bells  of  oxalate  of  lime, 
sometimes  the  pale  urates. 

A  third  form  of  phosphatic  deposit,  the  stellar 
phosphate  of  li?ne,  is  but  rarely  met  with.  It 
was  first  noticed  by  Dr.  Hassall,  who  considered 
it  to  be  a  biphosphate ;  it  crystallises  in  minute 
rods,  which  are  gathered  into  sheaf-like  bundles, 
or  grouped  in  stars  and  fans.  The  clinical  im- 
portance of  this  deposit  is  not  well  understood. 
Dr.  W.  Roberts  -has  met  with  it  in  cases  of  dia- 
betes, phthisis,  and  chronic  rheumatism,  and 
the  writer  has  recently  found  it  in  a  diabetic 
patient,  and  also  in  one  convalescing  after  ova- 
riotomy. 

Stmptoms. — Deposit  of  phosphates  takes  place 
in  many  diseases — diseases  often  of  an  opposite 
character,  and  having  no  pathological  resem- 
blance— for  example,  in  acute  cerebri  tis ;  towards 
the  close  of  cases  of  pleurisy,  pneumonia,  and 
rheumatic  fever  ;  in  certain  periods  of  typhoid 
fever;  and  in  acute  mania.  But  it  may  be  taken 
as  proved  that  there  is  no  morbid  condition,  cha- 
racterised by  definite  and  constantly  occurring 
symptoms,  and  accompanied  by  the  deposit  of 
phosphates  in  the  urine,  which  can  be  entitled  to 
the  designation  of  a  'diathesis.'  Prout's  descrip- 
tion of  phosphatic  diathesis  is  merely  that  of 
ammoniacal  urine.  Golding  Bird  associated  the 
deposit  with  sjTnptoms  of  irritative  dyspepsia, 
hypochondriasis,  and  temporary  exhaustion  of 
the  nervous  power;  symptoms  which  are  not 
unlike  those  said  to  be  characteristic  of  the 
so-called  oxalic  acid  diathesis.  Remembering, 
however,  that  phosphatic  deposit  does  not  neces- 
sarily or  frequently  mean  excess,  but  depends  on 
diminished  acidity  or  alkalinity  of  the  urine,  it 
will  be  more  profitable  to  notice  this  latter  con- 
dition. 

The  urine  becomes  neutral  or  alkaline  from 
the  presence  of  either  fixed  alkali — potash  and 
soda,  or  of  the  volatile  alkali — ammonia.  The 
continued  or  frequent  presence  of  alkaline  urine 
from  fixed  alkali  denotes  grave  disorder,  gene- 
rally characterised  by  debility,  anaemia,  and 
nervous  dyspepsia ;  it  may  and  does  occur  in  the 
course  of  many,  even  acute,  diseases ;  it  repre- 
sents an  altered  condition  of  blood  and  nutrition ; 
but  it  is  not  typical  of  any  one  malady  or  dia- 
thesis, nor,  so  far  as  analytical  investigations 
have  yet  gone,  is  there  any  clear  evidence  of 
the  truth  of  the  theory,  that  excess  or  deposit  of 
phosphates,  and  alkaline  urine,  are  the  result  of 
increased  cerebral  action  or  of  brain-disease. 

Urine  rendered  alkaline  from  carbonate  of  am- 
mmia  is  always  accompanied  by  deposit  of  both 
forms  of  the  phosphates.    The  alkalinity  is  the 
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result  of  decomposition  of  the  urea ;  there  is  the 
peculiar  ammoniacal  odour,  reaching  sometimes 
to  intense  putrid  foetor.  This  decomposition  is 
supposed  to  be  due  to  the  presence  of  pus  or 
mucus  acting  as  a  ferment ;  but  this  will  not 
apply  to  those  cases  in  which  no  pus  or  mucus 
is  present,  and  it  is  probable  that  in  many  in- 
stances the  putrefaction  is  produced  by  germs 
conveyed  into  the  bladder  by  the  catheter.  Am- 
moniacal iirine  is  always  indicative  of  lowered 
vitality,  either  from  age  or  spinal  injury  or 
disease;  it  points  to  no  altered  condition  of 
blood  or  constitution,  but  is  the  result  of  local 
disease.  The  phosphates  which  are  so  freely 
thrown  down  are  the  triple  phosphate  and  the 
amorphous  phosphate  of  lime ;  they  are  readily 
deposited  on  any  pre-existing  nucleus,  whether 
it  be  a  stone,  a  clot  of  blood,  a  roughened  ulce- 
rated portion  of  bladder,  or  any  foreign  body ; 
but  without  this  pre-existing  nucleus  it  but 
rarely,  if  ever,  happens  that  concretions  form. 

TBBATjrEKT.—As  there  is  no  real  phosphatic 
diathesis  requiring  special  management,  it  fol- 
lows that  the  treatment  should  consist  in  re- 
moving the  cause  of  the  alkalinity  of  the  urine 
from  fixed  alkuli.  The  two  most  common  causes 
are  dyspepsia,  and  nervous  and  general  debility. 
In  those  cases  of  chronic  vomiting  and  irritable 
dyspepsia  in  which  the  urine  loses  and  recovers  its 
acidity  several  times  daily,  no  special  remedies 
addressed  to  the  state  of  the  urine  can  be  of  any 
avail.  The  mineral  acids  have  long  been  relied  on 
for  restoring  the  natural  acidity  of  alkaline  urine ; 
it  seems  certain,  however,  that  they  have  no  spe- 
cial or  direct  influence,  but  simply  act  beneficially 
by  their  indirect  tonic  effect  on  the  system. 
Phosphoric  and  benzoic  acids  may  slightly  add 
to  the  acidity  of  the  urine,  and  opium  and  bella- 
donna in  certain  conditions  of  nervous  irritability 
are  known  to  have  the  same  effect ;  but  speaking 
generally,  the  mineral,  vegetable,  and  acid  tonics 
are  required  in  almost  all  cases,  and  with  them 
the  usual  adjuncts,  namely,  good  air  and  exercise ; 
the  cold  sea-water  bath;  a  well-selected  generous 
diet,  largely  composed  of  animal  food;  and  re- 
lief from  anxiety  or  overwork. 

For  alkalinity  and  phosphatic  deposit  depend- 
ing on  volatile  alkali,  it  must  be  remembered 
that  in  this  state  the  urine  is  almost  always 
secreted  acid.  The  local  disease  which  causes  it 
must,  if  possible,  be  remedied — a  stone  should 
be  removed;  an  atonic  bladder  emptied  at  stated 
intervals  by  the  catheter,  and  washed  out  vrith 
disinfectants,  if  necessary ;  but  the  vital  strength 
always  needs  to  be  upheld  by  rest,  good  diet,  and 
tonics. 

2.  Phosphatic  Calculus. — DKSCErPTiON. — 
Phosphate  of  lime  calculi  are  sometimes  formed 
in  the  kidney,  but  much  more  frequently  phos- 
phatic stones  are  a  secondary  deposit  on  some 
pre-existing  nucleus.  They  form  dense  or  porous 
white  layers,  frequently  showing  the  glistening 
crystals  of  the  triple  phosphate  on  the  surface. 
Such  masses  are  soluble  in  acids,  insoluble  in 
alkalis  or  water,  friable,  and  fusible.  They  de- 
velop rapidly,  and  may  reach  an  enormous  size. 

Treatment. — When  of  moderate  dimensions 
phosphatic  calculi  may  be  easily  removed  by 
lithotrity;  but,  as  it  is  often  difficult  to  insuru 
the  removal  of  every  minute  particle,  and  as 
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they  are  often  accompanied  by  chronic  cystitis 
and  doficiont  expelling  power  of  the  bladder,  re- 
currence is  not  infrequent,  and  the  ultimate  re- 
sult unfavourable.  "William  Cadge. 

PHOSPHOEXJS,  Poisoning  by. — Synon.  : 
Fr.  Intoxication  Fhosphoroe ;  Ger.  Plmspliorver- 
giftung. 

Phosphorus  acts  as  a  poison  only  ■when  in  the 
form  of  yellow,  common,  or  soluble  phosphorus ; 
in  the  allotropic  form  of  red  or  insoluble  phos- 
])horus  it  is  inert,  either  as  a  therapeutic  or  as  a 
toxic  agent.  Poisoning  by  phospliorus  may  be 
either  acute  or  chronic. 

Acute  poisoning  by  phosphorus  has  recently 
become  not  uncommon  in  this  country.  On  the 
Continent  phosphorus,  in  the  form  of  the  tips 
of  lucifer  matches,  is  frequently  used  for  suicidal 
purposes.  In  England  phosphorus  is  most  com- 
monly taken  in  the  form  of  'rat  paste'  or  '  phos- 
phorus paste,'  a  vermin-destroyer  composed  of 
butter  or  other  fats  and  phosphorus,  coloured 
with  Prussian  blue.  Chronic  phosphorus-poison- 
ing from  the  inhalation  of  phosphorus  vapours 
has  long  been  recognised. 

Anatomical  Characters.  —  These  are  well- 
marked,  and  consist  of  extreme  fatty  degenera- 
tion of  the  liver,  and  frequently  also  of  the  gastric 
mucous  membrane,  kidneys,  and  cardiac  muscular 
fibre.  The  liver  is  also  greatly  enlarged  and 
white ;  and  the  organ  frequently  takes  fire  on 
the  mere  application  of  a  spirit-lamp  fiame.  On 
microscopical  examination  the  organs  affected 
are  seen  to  be  infiltrated  with  granular  fatty 
matter,  soluble  in  ether;  the  gastric  tubuli  are 
also  filled  with  granular  fat ;  and  the  striated 
muscular  fibre  has  more  or  less  completely  lost 
its  normal  appearance,  and  been  converted  into 
a  similar  granular  material. 

Symptoms. — 1.  Acute  Phosphorus-Poisoning. — 
On  swallowing  a  phosphorus  mixture  a  disagree- 
able taste  is  perceived,  which  is  occasionally  fol- 
lowed by  a  burning  sensation  in  the  throat,  gul- 
let, and  stomach;  and  speedy  vomiting.  But 
these  signs  of  the  local  action  of  the  poison  may 
be  either  absent,  or  altogether  inconsiderable.  At 
any  rate,  as  a  rule,  these  and  the  diarrhoea  and 
colicky  pains  described  by  some  writers,  soon  pass 
off,  leaving  the  patient  apparently  nearly  well ; 
though  a  careful  examination  may  reveal  a  small, 
feeble  pulse,  and  when  the  patient  is  questioned, 
the  existence  of  obscure  wandering  pains  maybe 
admitted.  In  the  course  of  a  few  days— usually 
two,  three,  four,  or  five— the  patieut  becomes 
listless,  dull,  and  slightly  jaundiced.  There  is 
much  headache  and  sleeplessness,  together  with  a 
general  febrile  condition,  gradually  passing  into 
a  '  typhoid  '  state ;  increasing  jaundice  ;  scanty, 
high-coloured,  biliary  uriue  ;  and  a  quick  and  very 
feeble  pulse.  Muttering  delirium  supervenes  ; 
there  may  be  violent  vomiting  of  yellow,  biliary 
mucus ;  and  the  patient  gradually  sinks,  and  dies 
after  a  day  or  two,  or  perhaps  three  or  more,  of 
acute  disease,  and  usually  within  a  week  of  the 
administration  of  the  poison.  Death  may  occur, 
however,  at  any  period,  from  one  or  two  to  eight 
or  ten  days,  after  a  fatal  dose  of  phophorus, 
which  may,  perhaps,  be  taken  as  half  a  grain  for 
an  adult  person. 

Variations  from  the  above  course  of  symp- 
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toras  may  be  noted.  In  one  class  of  cases  the 
symptoms  betoken  a  predominance  of  nervous 
action.  Thus  there  are  cramps  and  pains  in 
the  limbs,  great  prostration  and  faintness,  con- 
vulsions, and,  finally,  coma.  In  another  class,  oc- 
casionally observed,  ha;morrhagic  symptoms  are 
prominent,  such  as  bloody  vomits  and  haemor- 
rhagic  diarrhoea.  As  an  early  symptom  a  phos- 
phorescent condition  of  the  vomited  matters,  and, 
more  rarely,  of  the  urine,  may  be  noted;  and  in 
nearly  all  cases  a  peculiar  garlicky  odour  of 
the  breath  is  perceptible.  The  phosphorescence 
or  luminosity  of  the  rejected  matters  is  of  course 
best  seen  in  the  dark.  If  the  phosphorescent 
condition  of  the  vomit  exist,  this  permits  of  no 
mistake  in  the  diagnosis ;  but  if  this  condition  be 
absent,  the  garlicky  odour  of  the  breath,  and  an 
enlarged  condition  of  the  liver,  greatly  aid  in  the 
diagnosis. 

2.  Chronic  Plmsphorus- poisoning.  —  Chronic 
phosphorus-poisoning  consists  in  poisoning  by 
phosphorus  vapours.  Workers  in  common  or 
yellow  phosphorus  exhibit  a  singular  form  of 
disease,  from  which  workers  in  red  or  amorphous 
phosphorus  are  exempt.  This  consists  in  caries 
of  the  teeth  and  necrosis  of  the  lower  jaw,  which 
appear  to  be  set  up  by  the  direct  access  of  the 
phosphorus  vapours  to  the  part,  since  those  per- 
sons only  are  affected  who  suffer  from  decayed 
teeth. 

Prognosis. — This  is  in  all  cases  very  unfavour- 
able, and  no  general  niles  can  be  laid  down  re- 
specting it. 

Treatmekt. — We  know  but  little  respecting 
this.  Good  results  appear  to  be  obtained  from 
the  administration  of  a  magma  of  magnesia,  and 
the  use  of  mucilaginous  drinks.  The  best  results, 
however,  have  followed  the  administration  of  oil 
of  turpentine,  which  some  regard  as  a  specific 
antidote  to  phosphorus.  It  may  be  given  in 
doses  of  10  to  20  minims,  frequently  repeated. 

The  chronic  form  of  the  disease,  which  has  led 
to  horrible  suffering  and  deformity,  may  be  pre- 
vented by  the  use  of  red  instead  of  yellow  phos- 
phorus in  the  making  of  matches.  The  use  of 
inhalers,  and  the  impregnation  of  the  atmosphere 
with  the  vapour  of  oil  of  turpentine,  are  also 
preventive  measures  of  great  service. 

Thomas  Stevenson. 

PHOTOPHOBIA  (jpSis,  light,  and  <p6fios, 
fear). — Dread  or  intolerance  of  light;  a  symptom, 
more  or  less  constant,  of  most  forms  of  inflamma- 
tion of  the  eye.  In  its  most  pronounced  character 
it  occurs  in  what  is  called  'strumous  ophthal- 
mia,' or  phlyctenular  keratitis.  It  is,  however 
present  iu  all  forms  of  inflammation  and  ulcera- 
tion of  the  cornea,  in  iritis  and  cyclitis,  and  more 
rarely  in  choroiditis  and  retinitis.  It  is  also  often 
met  with  in  many  diseases  of  the  nervous  system, 
in  cerebral  irritation,  meningitis,  cerebritis,  &c., 
and  in  tnauy  pjTexial  states.  As  an  ophthalmic 
symptom,  it  may  occur  iu  eyes  perfectly  blind, 
and  is  probably  due  to  the  irritation  of  the  ciliary 
nerves  by  light.  See  £tb  and  its  Appendages, 
Diseases  of. 

PHOTOPSIA {<pus, light,  and  vision).— 
The  subjective  sensation  of  flashes  of  light,  or 
luminous  spectra,  due  to  an  abnormal  state  of 
some  part  of  the  special  nervous  apparatus  of 
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the  visual  sense.  It  is  a  modification  of  the 
special  sensibility,  and,  like  pliotopliobia,  may 
occur  in  blind  eyes.   See  Vision,  Disorders  of. 

PHRENIC  NERVE,  Diseases  of.— Sy- 
NON. :  Fr.  Maladies  du  Kerf  phrinique ;  Ger. 
Krankheiten  des  Nerven  phrenicus. — The  prin- 
cipal disorders  affecting  the  phrenic  nerve  are 
tvFO,  namely,  1.  Paralysis;  and  2.  Spasm. 

1.  Paralysis. — Etiology. — Paralysis  of  the 
phrenic  nerve,  that  is,  of  the  diaphragm  -which  it 
supplies,  is  rarely  due  to  disease  of  the  nerve- 
tnink.  Its  common  cause  is  disease  at  the  ori- 
gin of  the  phrenic — the  anterior  grey  matter  of 
the  spinal  cord  at  the  level  of  tlie  third  and 
fourth  cervical  nerves.  It  is  commonly  part  of 
acute  or  chronic  spinal  myo-atrophy.  Paralysis 
has  also  been  observed  by  Dnciienne  in  lead 
palsy.  In  a  fe-sv  cases  the  paralysis  has  been 
apparently  due  to  cold,  supposed  to  have  caused 
a  rheumatic  inflammation  of  the  nerve-trunk. 
In  a  few  cases,  also,  the  nerve  has  lost  its  func- 
tion in  consequence  of  compression  in  the  neck. 

Anatomical  Characters. — Degeneration  of 
the  trunk  of  the  nerve,  wasting  of  the  nerve- 
fibres,  and  increase  of  connective  tissue,  have 
been  foimd  in  cases  of  disease  of  the  spinal  cord. 
Of  the  anatomical  changes  due  to  other  causes 
nothing  is  known. 

Symptoms. — The  evidence  of  paralysis  of  the 
phrenic  is  inaction  of  the  diaphragm.  When 
one  nerve  is  diseased  there  is  imperfect  action 
on  one  side,  and  this  may  be  conspicuous  or  in- 
distinct. When  both  nerves  are  affected,  as 
is  commonly  the  case  in  central  disease,  there  is 
an  entire  absence  of  the  normal  protrusion  of  the 
abdominal  waU.  during  inspiration ;  there  may 
even  be  a  recession  of  the  upper  part  of  the 
abdomen,  and  a  bulging  during  expiration  in 
the  same  situation.  In  ordinary  breathing  the 
respiratory  actions  are  not  quickened  by  para- 
lysis of  the  diaphragm,  but  if  any  exertions 
are  made  the  respirations  become  more  frequent, 
and  the  extraordinary  muscles  of  respiration  are 
thrown  into  action.  All  spasmodic  respiratory 
actions — sneezing,  coughing — are  performed  with 
less  energy.  Little  inconvenience  is  experienced 
nnless  bronchitis  comes  on,  and  then  the  les- 
sened respiratory  power  may  place  the  patient 
in  a  condition  of  great  danger. 

The  phrenic  nerve  is  accessible  to  direct  stimu- 
lation in  the  root  of  the  neck,  and  when  it  is 
paralysed,  its  irritability  is  usually  lost,  and  the 
diaphragm  can  no  longer  be  made  to  contract. 
In  rare  cases,  however,  the  nerve-trunk  retains 
its  irritability. 

Diagnosis. — The  diagnosis  of  paralysis  of  the 
diaphragm  is  not  always  so  simple  a  matter  as 
might  be  supposed.  Its  action  should  be  looked 
for  not  only  in  deep  breathing,  but  in  ordinary 
respiration.  Many  persons,  if  told  to  '  take  a 
deep  breath,'  do  not  put  the  diaphragm  into 
action  at  all.  In  forced  breathing  the  chief 
extra  action  takes  place  in  the  upper  part  of  the 
chest,  to  which  most  of  the  muscles  of  extra- 
ordinary respiration  are  attached.  It  is  probable 
that  the  centres  for  normal  and  extraordinary 
breathing  are  functionally  not  identical,  and 
that  the  diaphragm  is  chiefly  represented  in  the 
former,  so  tiiat  it  does  not'  necessarily  act  in 
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deep  breathing.  There  is  a  mechanical  reason 
for  this.  In  the  extreme  action  of  the  inter- 
costal muscles  the  thorax  is  widened  to  such  a 
degree,  that  the  diaphragm  becomes  less  curved 
by  the  movement  outwards  and  elevation  of 
its  points  of  attachment,  so  that  its  contraction 
does  not  effect  much  additional  enlargement  of 
the  capacity  of  the  thorax.  Hence,  in  many  per- 
sons, without  any  paralysis  of  the  diaphragm,  if 
a  deep  inspiration  is  taken,  the  epigastrium  does 
not  advance  ;  may  even  recede,  in  consequence 
of  the  movement  of  the  lower  ribs.  This  is  es- 
pecially the  case  in  women,  in  whom  breathing 
is  always  less  diaphragmatic  than  it  is  in  men. 
In  them,  too,  conscious  attention  to  the  act  of 
breathing  is  apt  to  arrest  the  action  of  the  dia- 
phragm. The  tendency  of  voluntary  breathing 
is  to  be  costal  rather  than  diaphragmatic,  no 
doubt  because  the  centre  for  extraordinary 
breathing,  which  is  chiefly  voluntary,  is  brought 
partially  into  action.  In  a  woman  under  the 
writer's  care,  paralysis  of  the  diaphragm  was 
suspected,  and  during  two  separate  and  prolonged 
examinations  not  the  slightest  action  could  be 
observed.  On  a  third  examination,  however, 
more  normal  conditions  were  obtained,  and  the 
action  of  the  diaphragm  was  natural.  This  is 
the  condition  which  has  been  termed  '  hysterical 
paralysis  of  the  diaphragm.' 

It  must  not  be  forgotten  that  immobility  of 
the  diaphragm  may  result  from  other  causes 
than  paralysis  of  the  phrenic  nerve.  In  dia- 
phragmatic pleurisy,  for  instance,  its  movement 
is  lessened  by  a  reflex  inhibitory  effect  of  the 
pain.  In  emphysema  of  the  lungs,  in  which  the 
thorax  is  greatly  widened,  the  contraction  of  the 
diaphragm  produces  less  effect  than  in  health. 

On  the  other  hand,  when  the  diaphragm  is 
reaUy  paralysed,  a  doubt  may  arise  as  to  whether 
it  moves  or  not.  This  is  due  to  the  circum- 
stance that  the  movement  of  the  lower  ribs  maj 
drag  forward  the  abdominal  parietes  close  to 
them,  and  so  the  protrusion  due  to  descent  of  the 
diaphragm  may  be  simulated.  This  is  especially 
the  case  when  the  abdomen  is  collapsed,  so  that 
when  the  patient  is  recumbent  its  level  is  con- 
siderably below  that  of  the  ensiform  cartilage. 
This  movement  may  be  distinguished  from  that 
due  to  the  descent  of  the  diaphragm  by  a  little 
care :  the  movement  is  confined  to  the  proximity 
of  the  thorax,  and  there  is  not  the  general  move- 
ment of  the  abdominal  viscera  and  parietes  which 
results  from  the  contraction  of  the  diaphragm. 

Prognosis. — The  prognosis  of  paralysis  of  the 
diaphragm  is  favourable  in  the  rare  instances 
which  are  due  to  expnstire  to  cold ;  rather  less 
favourable  in  lead-poisoning.  It  is  unfavourable 
when  part  of  progressive  spinal  myo-atrophy. 
When  due  to  acute  spinal  myo-atrophy  (anterior 
cornual  myelitis)  the  prognosis  will  depend  on 
the  indication  afforded  by  other  symptoms  of 
the  position  of  the  chief  disease,  whether  the 
region  from  which  the  phrenic  nerve  arises  is 
gravely  or  slightly  damaged.  When  paralysed 
from  compression  the  prognosis  depends  on  the 
nature  and  origin  of  the  pressure. 

Trratmhnt. — The  treatment  of  the  paralysis, 
which  is  part  of  the  spinal  myo-atrophy,  is  tluit 
of  the  central  disease.  In  all  cases  causal  in- 
dications must  be  mot.  When  due  to  cold,  sina- 
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|)isnis  should  be  applied  over  thai  part  of  the 
plironic  nerve  which  Keoms,  from  any  attendant 
pain,  to  be  chiefly  aifected.  If  the  nerve  has  not 
lost  its  irritability,  it  may  be  faradised  systema- 
tically. The  points  to  which  the  rheophores 
should  be  applied  are  one  on  the  neck,  just  above 
the  scaleni,  and  one  near  the  diaphragm.  A 
strong  current  has  to  be  used. 

2.  Spasm. — Spasm  of  the  diaphragm  occurs 
chiefly  in  the  form  of  hiccup,  and  as  part  of  the 
respiratory  spasm  in  hydrophobia,  and  does  not 
need  special  description.  See  Diapheagm,  Dis- 
eases of ;  Hiccup  ;  and  Hydrophobia. 

W.  E.  GowEBS. 

PHEENITIS  {(pp^v,  the  mind). — An  obso- 
lete term,  formerly  associated  with  all  forms  of 
acute  inflammation  of  the  brain  or  its  meninges, 
but  especially  the  latter. 

PHTHIKIASIS  {(pBelp,  a  louse).— Synon.  : 
Pediculosis  ;  Fr.  Phthiriase  •  Ger.  Ldusesuchi. — 
This  disease  of  the  skin  bears  the  same  relation 
to  the  pediculus  that  scabies  does  to  the  acarus 
scabiei. 

Desceiption.  —  There  are  three  varieties  of ' 
phthiriasis,  corresponding  to  the  three  species 
of  pediculi  that  infest  the  human  body.  See 
Pediculus. 

1.  Phthiriasis  capitis. —  Phthiriasis  aflTect- 
ing  the  head  is  met  with  chiefly  in  children.  The 
eruption  is  an  artificial  pustular  eczema,  due  to 
the  irritation  of  the  insect,  and  the  scratching  of 
the  sufferer ;  in  consequence  of  the  sores  on  the 
scalp,  the  superficial  lymphatic  glands  at  the  back 
of  the  neck  often  become  enlarged. 

2.  Phthiriasis  corporis. — Phthiriasis  of  the 
body  is  confined  to  the  parts  covered  by  the 
clothes,  and  is  most  developed  on  the  back.  It 
is  especially  met  with  in  the  old  and  feeble.  The 
lesions  of  the  skin  consist  of  small  excoriations 
and  scattered  papules,  whose  tops  are  seen  to  be 
torn  and  bleeding  from  the  scratching  of  the  suf- 
ferer. These  bleeding  papules  give  to  the  erup- 
tion its  characteristic  appearance.  In  chronic 
cases  the  general  colour  of  the  skin  is  darkened 
from  an  excessive  deposit  of  pigment. 

3.  Phthiriasis  pubis. — This  variety  of  phthi- 
riasis differs  little  from  that  of  the  body,  except 
thiit  it  is  limited  to  the  regions  infested  by  the 
crab-louse. 

All  three  varieties  of  the  disease  are  attended 
with  intolerable  itching. 

Tkeatment. — Phthiriasis  is  easily  cured  by 
means  of  an  ointment  containing  one  part  of  the 
oil  of  delphinium  staphysagria  and  seven  parts 
of  lard.  R-  LiVEiNo. 

PHTHIBIUM  IlfQTJINALE  {<pQt\p,  a 
louse). — One  of  the  synonyms  of  the  pediculus 
pubis,  or  crab-louse.    See  Pbdicuu. 

PHTHISIS  {(pelvofiat,  I  waste). — Synok.  : 
Consumption  ;  Fr.  Phthisic  ;  Ger.  SchwindsuchL 

Deitnition.  —  Phthisis,  or  consumption,  is 
^he  term  used  to  designate  a  disease  charac- 
terised by  progressive  wasting  of  the  body; 
persistent  cough,  with  expectoration  of  opaque 
matter  and  sometimes  of  blood ;  loss  of  colour 
and  strength,  shortness  of  breath  ;  hectic  fever, 
night  sweats,  and  diarrhoea;  these  symptoms 
being  associated  with  certain  well-marked  patho- 
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logical  changes  iu  the  lungs,  namely,  the  forma- 
tion of  consolidations  in  a  granular  or  diffuse 
form ;  which  either  undergo  caseation  and  dis- 
integration, leaving  behind  excavations  in  the 
luug-tissue  ;  or,  becoming  indui-ated  and  shrink- 
ing, cause  contraction  of  the  affected  organ. 

.^TiOLOoY. — The  conditions  which  give  rise 
to  phthisis  are  varied  and  diverse  ;  but  by  trac- 
ing out  their  mode  of  action  on  the  individual, 
we  arrive  at  a  twofold  arrangement  into  general 
and  local  causes.  In  the  tfeneral,  the  constitu- 
tion of  the  individual,  and  the  functions  of  nutri- 
tion and  assimilation,  appear  to  be  first  involved. 
In  the  local,  the  lungs  are  the  primary  seat  oi 
disease,  and  changes  in  their  epithelium  and 
parenchyma  lead  to  products  of  a  retrograde 
kind,  through  which  the  lymphatic  and  vascular 
systems,  and  the  constitution  generally,  become  in- 
fected. The  general  may  be  called  conslitiUional, 
and  the  local  injiammatory.  General  causes  are 
those  which  affect  the  whole  system,  such,  for 
example,  as  family  predisposition ;  fevers  and  ex- 
anthemata ;  syphilis  ;  insufficient  food  ;  alcohol ; 
bad  ventilation  ;  climatic  influences  ;  dampness 
of  soil ;  infection  ;  &c.  Amongst  local  causes 
are  to  be  enumerated  inflammatory  affections  of 
the  lungs  and  pleura ;  trades  and  occupations 
giving  rise  to  a  gritty  atmosphere  ;  and  injuries 
to  the  chest.  We  must  bear  in  mind  that  a  cause 
may  act  in  two  capacities,  locally  and  generally ; 
for  instance,  scarlatina  may  cause  enlargement 
of  various  lymphatic  glands  throughout  the 
body,  and  render  the  individual  liable  to  the  for- 
mation of  tubercle  generally ;  or  scarlatina  may 
leave  behind  it  consolidation  of  portions  of  the 
lungs,  which  may  result  in  caseation,  whence 
may  arise  tubercular  infection  of  the  system. 

The  most  important  causes  of  phthisis  wiD 
now  be  individually  discussed. 

1.  Family  predisposition. — The  influence  of 
heredity  as  a  cause  of  phthisis  cannot  be  doubted ; 
it  has  been  abundantly  proved  by  observation 
and  experiment  on  both  man  and  the  lower 
animals.  The  term  family  predisposition  is 
substituted  for  hereditary  predisposition,  be- 
cause the  latter,  from  its  limitation  to  direct 
descent,  necessitates  the  omission  of  the  evidence 
of  disease  in  collateral  relatives.  The  statistics 
of  the  first  Brompton  Hospital  Report  on  this 
point,  as  compiled  by  Dr.  Quain,  who  contrasted 
them  at  the  same  time  with  the  statistics  of  in- 
sanity, and  those  also  of  Drs.  Cotton  and  Fuller, 
show  that  among  the  lower  classes  hereditjiry 
predisposition  (that  is,  where  one  or  both  parents 
were  affected)  was  traced  in  25  per  cent.  The 
writer's  researches  among  1,000  cases  of  the 
upper  classes  show  12  per  cent,  of  direct  here- 
ditary predisposition,  and  48  per  cent,  of  family 
predisposition. 

Family  predisposition  is  more  common  among 
women  than  men,  in  the  projwrtion  of  57  to  43, 
which  may  be  accounted  for  by  the  more  seden- 
tary and  less  invigorating  life  of  the  former, 
The  transmission  of  phthisis  is  more  common 
through  the  mother  than  through  the  father;  but 
where  one  parent  alone  is  affected,  fathers  trans- 
mit more  readily  to  sons,  and  mothers  to  daugh- 
ters than  the  converse.  Dr.  Pollock  lays  stress 
on  the  influence  of  hereditary  predisposition  in 
the  acute  forms  of  phthisis,  and  states  that  out 
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•of  179  cases  only  34  could  positively  declare 
absence  of  family  taint.  The  principal  effect, 
however,  of  family  predisposition  is  to  be  seen, 
not  in  any  peculiarity  of  symptoms,  but  by  the 
influence  it  exercises  over  the  age  of  attack.  The 
•writer's  researches  show  clearly  that  this  is  much 
earlier  in  patients  so  predisposed  than  in  others; 
and  in  females  this  influence  is  greater  than  in 
n  ales. 

2.  Iiooal  infection. — Chronic  inflammatory 
affections  of  organs  and  textures  leadmg  to  the 
formation  of  caseous  centres. — Examples  of  this 
class  may  be  found  in  cases  of  impetigo  in  children, 
leading  to  enlargement  and  caseation  of  the  cer- 
vical glands  ;  in  the  so-called  scrofulous  diseases 
of  the  joints  ;  and  in  psoas  and  lumbar  abscess. 

3.  Acute  febrile  diseases.  —  Continued 
fevers,  measles,  and  scarlatina  act  partly  by  ex- 
hausting the  system,  and  partly  by  bequeathing 
to  the  individual  the  legacy  of  caseous  matter 
either  in  the  lungs  or  glands,  which  prove  the 
centres  of  subsequent  tuberculisation. 

4.  Syphilis. —Syphilis,  by  its  debilitating  in- 
fluence, predisposes  to  phthisis  ;  but  it  also  ap- 
pears to  act  as  a  cause  capable  of  developing  two 
forms  of  the  disease,  namely  (1)  limited  con- 
solidation with  no  great  tendency  to  excavation  ; 
and  (2)  aform  of  laryngeal  phthisis,  characterised 
by  lilcers  in  the  larynx  and  in  the  pharynx, 
difficult  to  heal  except  by  specific  treatment, 
This  last  has  been  called  syphilitic  disease  of 
the  larynx;  but  as  in  the  writer's  experience 
it  is  always  associated  with  tubercle  in  the  lungs, 
he  thinks  that  the  phthisis  is  caused  by  the 
syphilis,  and  should  be  classed  accordingly. 

6.  Debilitating  conditions. — Miscarriages, 
unfavourable  confinements,  over-lactation,  insuf- 
ficient food,  and  alcoholism  are  recognised  causes ; 
but  the  cessation  of  habitual  discharges  is  not 
so  clearly  admitted.  The  stoppage  of  the  dis- 
charge of  a  fistula  in  ano,  and  the  drying  up  of 
an  old  ulcer,  are  frequently  followed  by  an  out- 
break of  tuberculosis  in  the  lungs. 

6.  Mental  depression. — This  is  often  mixed 
up  with  other  causes,  but  occasionally  acts  alone. 

7.  Bad  ventilatipn. — Dr.  Guy  has  shown 
that  consumption  is  more  rife  among  persons  of 
indoor  occupations  than  among  those  employed 
out  of  doors;  this  being  true  not  only  of  the 
lower  classes,  as  printers,  compositors,  and  tailors, 
but  also  of  the  tradesmen  who  live  in  hot  gaslit 
shops,  and  often  sleep  in  miserably  ventilated 
bedrooms.  These  are  not  ill- fed,  but  are  never- 
theless twice  as  liable  to  consumption  as  the 
upper  classes.  Hawkers  and  other  outdoor 
trades,  though  much  exposed  to  catarrh,  are 
shown  to  be  less  liable  to  consumption  than 
indoor  workers.  Of  nearly  6,000  cases  of  phthisis 
admitted  into  the  Brompton  Hospital  during 
ten  years,  two-thirds  had  indoor  occupations. 
Amongst  them  milliners,  sempstresses,  and  tailors 
furnish  the  largest  quota,  who  all  live  in  close 
rooms,  to  which  they  are  almost  entirely  con- 
fined. 

8.  Climatic  influences.  —  A  moist  atmo- 
sphere is  more  favourable  to  the  development  of 
consumption  than  a  dry  one  ;  and,  while  we  recog- 
nise that  the  combination  of  cold  and  moisture 
is  one  of  the  principal  causes  of  the  inflammatory 
forms  of  the  disease  in  Groat  Britain,  the  testi- 
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mony  of  Dr.  Guilbert  indicates  that  a  combi- 
nation of  heat  and  moisture,  as  exemplified  in 
the  littoral  of  Peru,  in  the  West  Indies,  &c., 
produces  an  acute  form  of  consumption,  largelv 
prevalent  in  those  districts,  attacking  the  abdo'- 
minal  organs  in  addition  to  the  lungs. 

9.  Dampness  of  soil.  —  The  researches  of 
Dr.  Buchanan  have  demonstrated  that  the  death- 
rates  from  phthisis  in  the  districts  of  Surrey, 
Kent,  and  Sussex,  depend  to  a  great  extent  on 
the  geological  formation  of  the  soil ;  for  while  in 
the  light  and  sandy  strata,  deaths  from  phthkis 
are  rare,  in  the  heavy  impermeable  ones,  in 
which  clay  predominates,  the  mortality  from 
this  cause  is  high.  The  conclusion  that  wetness 
of  soil  is  a  cause  of  phthisis  to  those  living  on 
it,  has  been  confirmed  by  the  Registrar-General 
of  Scotland,  and  by  Dr.  Bowditch  of  the  United 
States;  the  latter  testifying  that  this  law  holds 
good,  not  only  as  regards  villages  and  towns, 
but  even  as  regards  individual  houses — the 
houses  on  clay  becoming  the  foci  of  consumption, 
while  others  but  slightly  removed  from  them, 
but  on  a  dry  soil,  wholly  escape. 

10.  Inoculation.  — From  the  time  of  Laennec 
until  the  present,  experiments  have  been  carried 
on  by  numerous  observers  to  ascertain  whether 
tubercle  is,  or  is  not,  inoculable ;  and  the  results 
of  these  experiments  prove  that  in  guinea-pigs 
and  rabbits  tubercle  can  be  produced  artificially 
by  the  insertion  underneath  the  skin,  not  only  of 
tubercle,  but  of  various  other  materials,  such 
as  pus,  putrid  muscle,  and  diseased  Uver,  taken 
from  non-tubercular  subjects.  There  was  nothing 
specific  in  the  results  of  the  inoculations,  for  the 
materials  most  efiScient  in  producing  artificial 
tubercle  were  those  taken  from  low  pneumonia, 
pysemic  abscess,  &c. ;  while  human  tubercle, 
phthisical  sputa,  foul  pus,  and  putrid  muscle 
were  less  successful.  No  results  were  obtained 
from  the  material  of  acute  sthenic  pneumonia, 
from  pneumonic  and  bronchitic  sputa,  healthy 
abscess,  diphtheritic  membrane,  syphilis,  typhoid 
intestine,  and  cancer.  It  was  found  by  Dr.  Burden 
Sanderson  that  tuberculosis  might  be  induced  in 
the  guinea-pig  by  the  insertion  of  a  cotton  thread 
under  the  skin,  but  if  the  seton  was  steeped  in 
carbolic  acid,  no  tubercle  was  produced.  To 
ascertain  the  results  of  mechanical  injury  with- 
out exposure  to  air,  the  scapulae  of  guinea- 
pigs  were  fractured  subcutaneously.  No  tuber- 
culosis resulted.  It  is  evident,  from  these 
experiments,  that  tubercle  is  not  so  potent  for 
infective  purposes  as  many  other  materials,  and 
especially  tliose  of  a  septic  nature,  such  as  pyaemic 
pus  and  putrid  muscle  ;  and  this  is  still  further 
borne  out  by  the  seton  experiments,  where  the 
purification  of  the  wound  by  carbolic  acid  appears 
to  have  prcvetited  the  infective  process,  as  also 
by  the  cases  in  wliich  the  seapidse  were  fractui-ed. 
These  facts  wan-ant  the  conclusion  that  tuber- 
culosis is  closely  associated  with  pyaemia,  and 
among  animals  the  difference  between  these  two 
diseases  would  appear  to  be  one  merely  of  de- 
gree ;  for  Dr.  Sanderson  found  that  while  the 
injection  of  pus  into  rabbits  produced  death 
from  pyaemic  abscesses  in  forty-eight  hours  in 
some,  in  others  the  slower  results  of  tubercu- 
losis followed.  This  process  generally  consisted 
in  the  development  of  granulations  at  the  seat 


lies 


PHTHISIS. 


of  inoculation,  from  which  the  neighbouring 
lymphatics  became  infected,  and  this  led  to  a 
dissemination  of  the  products  through  both  the 
lymphatic  and  circulatory  systems. 

Chauveau  found  that  heifers  might  be  infected 
by  mixing  tuberculous  matter  from  their  own 
species  with  their  food.  Bollinger  confirmed 
this  experiment,  but  found  that  carnivora  could 
be  fed  with  impunity  on  fresh  tuberculous  mat- 
ter taken  from  animals  of  the  bovine  species. 

11.  Infection. — The  idea  of  infection  being  a 
caiise  of  phthisis  still  prevails  in  the  South  of 
Europe,  and  has  lately  been  revived  by  Dr.  Budd 
in  England.  The  evidence  of  the  Brompton  Hos- 
pital negatives  the  idea  of  a  contagion  such  as  is 
present  in  small-pox  or  scarlet  fever ;  for  it  has 
been  demonstrated  that  the  percentage  of  ac- 
quired phthisis  occurring  among  the  resident  staff 
of  the  institution  is  less  than  that  of  most  general 
hospitals.  An  infective  influence  may  arise  from 
the  expectoration  of  advanced  cases  of  phthisis 
or  of  bronchitis,  which  should  be  counteracted 
by  antiseptics  and  good  ventilation.  That  phthisis 
may  be  communicated  from  husband  to  wife  is 
strongly  maintained  by  Virchow  and  many  Eng- 
lish physicians,  and  Dr.  Hermann  Weber  has 
lately  indicated  by  some  striking  cases  the  danger 
of  pregnancy  to  the  wife  of  a  consumptive. 

Cohnheim,  who  appears  to  have  confirmed  by 
his  own  experiments  the  doctrine  of  specific  in- 
fection, holds,  in  opposition  to  the  above  views, 
that  the  test  of  tubercle  is  its  inoculability, 
and  prefers  this  to  any  structural  test.  He  con- 
siders that  tubercular  particles  are  conveyed  by 
means  of  organisms  to  the  lungs,  thus  affecting 
the  pleura  and  bronchial  glands,  and  later  the 
larger  bronchi.  The  infection  of  the  intestinal 
canal  arises  from  swallowing  the  sputum. 
Cohnheim  believes  strongly  in  infection  through 
suclding,  and  states  that  he  has  noticed  scrofulous 
inflammation  of  the  mouth  and  pharynx  arise  in 
that  way.  Weigert  maintains  that  meningitis  has 
been  caused  by  infection  through  the  upper  nasal 
passages. 

12.  Local  causes.  —  The  local  causes  of 
phthisis  are  those  which  injuriously  affect  the 
bronchi  and  air-passages,  causing  large  epithelial 
proliferation  and  various  inflammatory  lesions, 
followed  by  thickening  and  induration  of  the 
alveolar  walls,  and  in  time  caseation  or  fibrosis. 

Broiichitis,  or  bronchial  catarrh,  after  existing 
for  many  years  in  a  person,  may  extend  more 
deeply  into  the  alveoli  and  pass  into  a  so-called 
catarrhal  pneumonia,  producing  consolidation 
and  eventually  excavation  of  the  lung.  Bron- 
chitis was  the  origin  in  nearly  12  per  cent,  of 
the  writer's  1,000  cases;  and  a  very  large  num- 
ber of  the  poorer  classes  trace  their  diFsase  to 
neglected  catarrh.  .  . 

Pneumonia  is  a  fruitful  source  of  phthisis, 
though  some  forms  are  more  capable  of  giving 
rise  to  it  than  others.  In  croupous  pneumonia, 
where  the  exudation  is  fibrinous,  and  has  but 
little  epithelium  or  leucocytes  intermingled  with 
it,  absorption  generally  follows,  if  the  patient's 
constitution  bo  in  a  fair  state,  and  few  of  those 
cases  go  into  phthisis;  but  where  leucocytes  and 
epithelial  products  largely  predominate,  absorp- 
tion is  slow,  the  pneumonia  becomes  chronic,  and 
thickening  of  the  alveolar  wall  and  caseation  of 


the  epithelium  take  place,  accompanied  sooner 
or  later  by  the  signs  and  symptoms  of  consump- 
tion. A  third  form  of  pneumonia  which  may  ori- 
ginate consumption  is  pleuropneumonia,  or  inter- 
stitial pneumonia,  where  the  inflammation  extends 
to  the  pleura,  and  the  interlobular  connectire 
tissue  is  largely  increased.  Many  instances,  too, 
of  phthisis  have  arisen  in  empyema,  through  ab- 
sorption of  the  purulent  fluid,  the  channels  being 
the  elaborate  network  of  lymphatics  which  the 
pulmonary  pleura  has  been  shown  by  Dr.  Klein 
and  others  to  contain. 

13.  Trades  and  occupations  giving  rise  to 
a  dusty  or  gritty  atmosphere. — The  constant 
inhalation  of  particles  of  flint,  iron,  coal,  hard 
clay,  and  even  of  cotton,  flax,  and  straw,  as  is 
the  case  in  certain  trades,  such  as  stonemasons, 
fork- and  needle-grinders, colliers,  potters,  cotton- 
carders,  chaff-cutters,  and  others,  has  been 
shown  by  Dr.  Greenhow  to  induce  the  disease. 
The  various  irritating  particles  have  been  de- 
tected microscopically  and  chemically  in  the 
lungs,  where  they  appear  to  cause  great  irrita- 
tion, followed  by  thickening  of  the  bronchi  and 
subsequent  induration  of  the  lung-tissue,  with 
increase  of  pigment.  Intermingled  in  the  con- 
solidations are  found  grey  and  yellow  tubercle, 
and  also  extensive  cavities,  proving  the  identity 
of  the  disease  with  phthisis. 

14.  Injuries  to  th.e  lungs. — Injuries  to  the 
lungs  through  wounds  are  somewhat  rare  causes  of 
phthisis;  and  their  action  is  chiefly  by  inducing 
the  inflammatory  processes,  chronic  suppuration 
and  abscess,  or  induration  with  shrinking  of  the 
lung-tissue. 

Anatojiicai  Chabactebs. — The  morbid  ana- 
tomy of  phthisis,  acute  and  chronic,  presents 
considerable  difficulties,  partly  from  the  variety 
of  pathological  products,  and  partly  from  the 
complete  disorganisation  of  the  normal  structure, 
and  even  of  the  invading  growths.  It  often  hap- 
pens that  several  processes  have  been  going  on  in 
the  lungs  simultaneously,  each  of  which  brings 
about  the  work  of  destruction  by  a  different 
method  and  at  a  different  rate,  some  by  obstruc- 
tion through  consolidation,  others  by  caseation 
and  excavation.  On  the  predominance  of  one  or 
the  other  depends  the  future  of  the  lungs,  for  we 
sometimes  see  one  pathological  element  which 
has  invaded  a  large  portion  of  these  organs 
superseded  and  gradually  destroyed  by  another,  if 
more  recent  date,  but  endowed  with  a  higher  de- 
gree of  vitality. 

In  advanced  cases  the  lungs  are  for  the  most 
part  devoid  of  vesicular  tissue,  and  consolidated 
hy  various  kinds  of  growths  and  exudations. 
They  are  also  occupied  by  cavities,  varying  in 
size  from  a  microscopic  point  to  one  of  so  large 
a  capacity  that  the  lung  is  converted  into  a 
mere  bag  of  thickened  pleura.  The  cavities  are 
of  every  conceivable  form  and  shape,  sometimes 
oval  and  well-defined,  lined  with  a  secreting 
membrane,  at  other  times  irregular,  sinuous,  an- 
fractuous, and  presenting  on  section  either  an 
uneven  surface,  from  which  portions  of  the  wall 
stand  out  like  the  columnre  earnese  of  the  heart, 
or  a  very  rugged  surface,  on  which  ulcenition 
and  suppuration  appear  to  have  done  their 
worst ;  but,  whatever  be  their  shape  or  their 
size,  they  indicate  the  destructive  character  of 
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the  retrograde  processes  by  which  the  disease 
called  pulmonary  consumption  is  characterised. 

The  consolidations  vary,  but  all  partake  more 
or  less  of  a  tubercular  character.  In  some  cases 
the  lungs  are  disseminated  with  miliary  tuber- 
cles from  apex  to  base,  the  intervening  tissue 
being  free  from  excavation,  and  either  engorged 
or  consolidated  with  red  hepatization,  or  some- 
times apparently  healthy  ;  in  others  no  trace  of 
miliary  tubercle  can  be  found,  but  the  lungs  are 
consolidated  throughout  by  caseous  pneumonia, 
containing  ca\'ities  of  various  sizes.  Sometimes 
there  are  aggregations  of  the  diiferent  forms  of 
tubercles — white,  grey,  and  yellow  in  the  same 
lung — while  the  opposite  lung  may  be  entirely 
clear ;  sometimes  a  lung  may  be  shrunk  to  the 
size  of  a  fist,  its  pleura  thickened,  its  lobules 
invaded  wth  white  fibrous  bands,  its  tissue 
converted  into  an  iron-grey  structure  by  fibroid 
growth.  All  these,  and  many  other  diverse  mor- 
bid appearances,  are  found  in  the  lungs  of  per- 
sons dying  of  phthisis,  and  we  must  classify  and 
distinguish  them,  fii-st  describing  their  naked-eye 
appearances;  secondly,  their  histological  phe- 
nomena ;  thirdly,  we  must  consider  the  changes 
which  take  place  in  other  organs  of  the  body  ; 
and  fourthly,  we  must  indicate  the  pathological 
relation  these  all  bear  to  one  another  and  to  the 
disease  generally. 

The  pri  ncipal  pathological  elements  and  changes 
are  : — 1,  grey  and  dark  granulations,  or  miliary 
tubercles  ;  2,  white  granulations  ;  3,  yellow 
granulations,  or  yellow  tubercle  ;  4,  caseous 
masses,  or  yellow  infiltration ;  6,  grey  infiltra- 
tion, or  catarrhal  pneumonia ;  6,  red  hepatisa- 
tion  ;  7,  fibrosis  ;  8,  cretaceous  masses  ;  9,  fibri- 
nous nodules  (blood-residues) ;  and  10,  vesicular 
emphysema. 

1.  Grey  granulations,  or  miliary  tuber- 
cles.— These  vary  in  size  from  a  millet-seed 
(hence  the  name  miliary)  to  a  hemp-seed,  scat- 
tered throughout  the  lung-tissue.  When  first 
formed  they  are  greyish-white,  more  or  less  trans- 
parent, and  will  yield  to  firm  pressui-e  ;  but  after 
a  while  they  either  undergo  caseation,  being  con- 
verted into  the  yellow  variety,  or  losing  moisture, 
become  drier  and  harder,  attaining  the  consistency 
of  cartilage.  At  the  same  time  pigment  is  ab- 
sorbed by  them ;  the  colour  passes  from  a  light  to 
a  dark  grey,  and  to  black ;  the  granulations  simul- 
taneously drj'iug  up  and  becoming  obsolescent. 
These  hard  grey  granulations  are  not  uncom- 
monly found  after  death  in  old  persons,  and  are 
an  evidence  of  tubercle  having  appeared  at  some 
jieriod  of  their  lives,  and  of  its  having  after- 
wards become  obsoluscent. 

More,  commonly  these  grey  granulations  in- 
crease in  number,  and  forai  aggregations  or  clus- 
ters, much  resembling  bunches  of  berries,  stand- 
ing out  in  bold  relief  against  the  healthy  or  con- 
gested lung-tissue  ;  their  principal  locality  being 
the  upper  lobes  of  the  lungs,  and  especially  the 
posterior  portions.  In  some  instances  this  ag- 
gregation spreads  quickly  and  extensively,  and 
the_  whole  lungs  become  so  densely -packed  with 
miliary  tubercle  that  it  is  diflicult  to  find  any 
portion  of  the  respiratory  surface  free.  This 
rapid  formation  of  tubercle  is  sometimes  suffi- 
cient to  cause  death  by  asphyxia,  but  more  com- 
Bionly  the  intense  crowding  of  the  pathological 
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products  gives  rise  to  their  destruction.  Casea- 
tion commences  in  the  centre  of  the  groups,  and 
cavities  subsequently  form.  The  discrete  form  of 
grey  tubercle  is  generally  found  in  acute  miliary 
tuberculosis,  and  does  not  vary  much  in  size 
with  the  diiferent  organs  attacked  by  tubercle, 
as  the  peritoneum,  pleura,  &c.  This  identity  of 
form  suggests  very  forcibly  the  hyperplasia  of 
some  normal  structure  present  in  all  the  several 
organs,  rather  than  an  adventitious  growth. 

2.  "White  granulations.— These  formations 
are  more  opaque,  and  softer  than  the  grey,  and 
diifer  from  the  latter,  as  we  shall  hereafter  see, 
m  the  arrangement  of  the  histological  elements, 
there  being  more  epithelium  and  less  reticular 
growth  in  them  than  m  the  grey  variety. 

3.  Yellow  grantdations. — Yellow  granula- 
tions or  yellow  tubercles  exist  in  greatly  varying 
sizes,  from  a  pin's  head  to  a  pea.  They  are 
opaque,  soft,  granular,  amorphous,  easily  sepa- 
rated from  the  adjoining  tissue,  and  sometimes 
surrounded  by  a  circle  of  pearly,  transparent 
material.  Dr.  Wilson  Fox  describes  a  form  of 
yellow  tubercle  among  cliildi-en  dying  of  acute 
tuberculosis,  which  is  with  difficulty  separated 
from  the  parenchyma  of  the  lungs ;  but  in  adults 
it  is  generally  easily  removed,  the  grey  granula- 
tions with  which  it  is  so  often  associated  remain- 
ing behind. 

Yellow  granulation  is  by  far  the  commonest 
form  of  tubercle,  and  its  frequent  occurrence  in 
phthisis  led  Laeunee  not  unnaturally  to  the  con- 
elusion  that  it  was  a  mi  generic  production,  es- 
sential to  the  disease.  It  seldom  occurs  alone, 
but  is  ordinarily  associated  ■with  the  grey  and 
white  granulations,  sometimes  forming  with  them 
racemose  gi-oups  in  various  parts  of  the  lung, 
chiefly  in  the  upper  lobes.  At  other  times  it  is 
the  centre  of  an  affected  portion,  groups  of  grey 
granulations  apparently  radiating  from  it,,  thus 
naturally  leading  to  the  supposition  that  a  species 
of  local  infection  has  been  set  up  by  the  yellow 
or  caseous  mass.  These  groups,  as  they  increase, 
exercise  great  pressure  on  the  various  granula- 
tions composing  them  and  on  the  intervening 
lung-tissue,  depriving  them  of  nutrition,  and 
thus  causing  death  of  the  part  by  caseation.  The 
decayed  portion  is  gradually  removed  either  by 
absorption  by  the  lymphatics,  or  by  expectoration ; 
in  the  latter  case  cavities  result.  Careful  study 
of  one  of  these  tubercular  groups  will  demonstrate 
that  the  yellow  tubercle  is  but  a  later  condition 
of  the  grey,  in  which  caseation  has  commenced ; 
and  that  the  cavities,  large  or  small,  in  its  neigh- 
bourhood are  the  result  of  the  softening  and  re- 
moval of  the  yellow  tubercle,  and  whatever  lung- 
tissue  happens  to  be  intermingled  with  it. 

4.  Caseous  masses. —  Caseous  masses  and 
yellow  infiltration  are  identical  in  constitution 
with  the  yellow  tubercle,  but  differ  in  size  and 
form,  arising  sometimes  from  the  aggregation  of  a 
number  of  yellow  granulations,  but  oftener  from 
the  rapid  caseation  of  inflammatory  exudations  ; 
and  in  this  case  whole  lobes  become  affected 
with  what  is  then  called  yellow  infiltration. 

6.  Grey  infiltration :  catarrhal  pneumo- 
nia.— This  change  is  identical  with  the  'gela- 
tinous infiltration'  of  Laennec.  The  pressure 
on  the  walls  of  the  alveoli  caused  by  the  epi- 
thelial aggregations,  as  well  as  the  inflammatory 
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oxudation,  gives  rise  to  obliteration  of  the  vessels 
and  consequent  caseation,  and  in  this  way  large 
tracts  of  grey  pneumonia  are  converted  into 
yellow  masses  and  subsequently  become  exca- 
vations. 

6.  Red  hepatization. — Thoresult  of  ordinary 
croupous  pneuMonia  is  often  found  associated 
with  one  of  the  above  forms  of  tubercle,  but 
more  commonly  occurring  in  the  lower  lobes, 
than  in  the  upper.  See  Lungs,  Inflammation  of. 

7.  Fibrosis. — Fibrosis  is  largely  present  in 
phthisis,  but  preponderates  in  (1)  cases  originat- 
ing in  pleuro-pneumonia,  pleurisy  or  pneumonia  ; 
and  (2)  in  cases  of  long  duration.  Fibrosis  is  the 
great  element  of  the  contractile  process,  whereby 
the  lungs  are  reduced  considerably  in  size,  cavi- 
ties of  large  capacity  are  cicatrized,  and  caseous 
masses  encapsulated  ;  and  sometimes  grey  tuber- 
cle is  converted  into  this  tissue. 

A  lung  invaded  by  fibrosis  is  reduced  in  size, 
and  presents  on  section  a  dense,  tough,  and  very 
hard  structure,  resembling  cartilage  in  its  resist- 
ance to  the  knife.  AH  traces  of  the  alveoli  have 
disappeared,  and  nothing  remains  but  a  dark 
grey  or  black  fibrous  material,  into  which  run 
long  bands  of  whitish  fibrous  tissue,  harder  than 
the  darker  portions.  The  pleura  is  generally 
thickened,  and  the  septa  apparently  arise  from 
it  and  from  the  connective  tissue  at  the  root  of 
the  lung,  which  is  also  largely  increased.  Fibro- 
sis is  found  in  limited  portions  of  the  lung,  in 
nearly  all  kinds  of  phthisis,  forming  the  scars 
of  contracted  cavities,  or  tendingto  isolate  caseous 
masses  and  tubercular  aggregations.  When  mi- 
liary tubercle  becomes  converted  into  fibroid 
growth,  the  resulting  tissue  is  of  short  duration, 
owing  to  its  deficiency  of  blood  and  lymph- 
vessels ;  caseation  consequently  takes  place  at 
various  points,  and  it  thus  perishes. 

8.  Chalky  masses. — Cretaceous  or  chalky 
material  is  foimd  in  chronic  cases,  lying  in  small 
masses  in  various  parts  of  the  lungs,  chiefly  at 
the  apices,  in  the  neighbourhood  of  old  cavities 
or  caseous  tracts,  and  generally  encapsulated  by 
fibroid  tissue. 

9.  Fibrinous  nodules. — These  bodies  haTe 
been  noticed  by  Dr.  Keginald  Thompson  in  cases 
where  large  haemoptysis  has  occurred.  These 
vary  greatly  in  size,  and  consist  of  inhaled  blood  : 
they  are  situated  at  portions  of  the  lung  where 
inspiratory  action  is  strongest.  When  first  found, 
they  appear  as  white  nodules  with  a  zone  of  red 
colouring  matter;  and  even  in  the  old  specimens 
some  traces  of  blood  in  the  form  of  crystals  of  haj- 
matine  are  to  be  found.  Microscopically  they  are 
shown  to  consist  of  fibrin  and  red  corpuscles,  fill- 
ing the  alveoli  and  even  penetrating  the  alveolar 
wall.  The  masses  eventually  either  (1 )  separat  e 
from  the  surrounding  tissue  through  contraction 
of  the  fibrin,  leaving  a  CJipsule  adherent ;  or  (2\ 
owing  to  admixture  with  bronchial  secretion  or 
some  such  septic  matter,  they  soften  into  a 
mortar-like  material,  and  are  got  rid  of  by  ex- 
pectoration;  or  (3)  if  the  nodule  be  sufficiently 
large,  and  there  be  no  exit  for  its  contents,  the  re- 
sult is  the  formation  in  time  of  a  species  of  cavity 
fi^lled  with  glairy  yellow  fluid,  resembling  honey. 

10.  "Vesicular  emphysema. — Two  kinds  are 
noted  in  the  lungs  of  phthi.sical  patients.  Aciite 
vesicular  emphysema  is  found  distributed  through- 


out the  lungs  of  those  djnng  of  acute  tuber- 
culosis ;  and  chronic  local  ewphysema  occurs 
in  connection  witli  chronic  tubercular  masses, 
and  specially  in  the  neighbourhood  of  cicatrizeii 
cavities.  The  vesicles  are  few  in  number,  and 
often  as  hirge  as  a  hazel  nut,  and  are  generally 
to  be  found  at  the  apex,  or  along  the  anterior 
border  of  the  lung. 

Microscopical  Ciiauactees.  —  In  cases  of 
tuberculosis  and  phthisis,  the  follo-nnng  histo- 
logical features  (as  classified  by  Dr.  Green)  are 
present  in  the  lungs.  The  amount  ot  importance 
to  be  attached  to  each  element  has  not  yet  been 
determined. 

1.  Exudation. — Exudation  of  fibrin  and  leu- 
cocj'tes  into  the  alveoli,  resembling  that  of  crou- 
pous pneumonia,  the  fibrillation  not  being  quite 
so  distinct,  nor  the  coagulum  so  abundant.  In 
a  large  number  of  cases  of  phthisis,  the  lung- 
consolidation  con.sists  of  exudatory  products 
mingled  with  epithelial  proliferation  ;  and  in 
some  of  the  most  acute  instances,  these  two  pro- 
cesses have  constituted  the  only  lesion. 

2.  Epitlielial  accumulations. — An  accumulation 
of  large  epithelial  cells  may  be  found  within  the 
alveoli.  These  are  generally  large,  spheroidal 
cells,  about  four  or  five  times  the  size  of  a 
leucocyte,  containing  granular  matter,  and  a 
nucleus  and  nucleolus.  Some  smaller  ones  are 
also  observed,  indistinguishable  from  leuco- 
cytes. Within  the  alveoli  also  are  found  the 
so-called  'giant  cells,'  which  are  held  by  Bering 
to  be  lymphatics  cut  across ;  by  Friedlander  to 
be  the  basis  of  tubercle ;  by  Klein  and  Green 
to  be  derived  from  the  alveolar  epithelium,  by 
fission  or  excessive  development.  These  appear 
at  first  as  spheroidal  masses  of  faintly  granular 
protoplasm,  reaching  ^^t\\  inch  in  diameter,  with 
numerous  nuclei — sometimes  as  many  as  thirty, 
and  bright  nucleoli.  After  a  while  they  increase 
in  size,  and  send  out  branched  processes,  from 
which  are  developed  other  smaller  protoplasmic 
masses,  so  that  a  branched  reticulum  is  formed 
round  the  original  giant-cell,  connecting  it  with 
other  giant-cells.  These  branches  are  often  di- 
rectly continuous  with  the  lymphoid  or  adenoid 
network  of  the  alveolar  wall,  to  be  presently 
alluded  to,  which  forms  a  circle  round  the  giant- 
cell  system.  Giant-cells  are  not  found  in  the 
earlier  stage  of  tubercle-development,  and  ap- 
pear after  some  of  the  products  of  exudation 
have  been  absorbed.  They  are  devoid  of  any 
vascular  supply,  and  are  consequently  subject 
to  caseation,  having  in  such  cases  previously 
undergone  a  peculiar  transformation  into  a 
fibrillar  material.  Giant-cells  are  regarded  by 
Green  as  a  product  of  low  vitality,  incapable  of 
forming  organised  tissue ;  where  the  protoplasm 
gi-ows,  the  nuclei  multiply,  but  the  highest 
manifestjition  of  cell-life — division  of  the  cell — 
does  not  take  place. 

3.  Intcralvcolar  growth. — This  is  a  thickening 
of  the  alveolar  wall  by  a  small-celled  Ij'mphoid 
tissue,  consisting  of  minute  cells  not  larger  tiian 
a  leucocyte,  separated  from  each  other  by  a  very 
delicate  reticulum.  This  growth  appears  to  com- 
menco  in  the  M-alls  of  the  alveoli  and  terminal 
bronchi,  timt  in  the  form  of  a  few  lymphoid 
cells,  the  network  appearing  later,  and  has  been 
demonstrated  by  Sanderson  to  be  a  hj'perplasia  of 
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the  adenoid  tissue  already  existing  in  the  lungs  ; 
for  it  must  be  borne  in  mind  that  lymphatics 
and  lymphoid  tissue  are  largely  present  in  these 
organs,  and  that  tlie  alveolar  wall  is  considered 
one  of  the  densest  lymphatic  plexuses  of  the 
whole  body. 

The  small-celled  tissue  spreads  rapidly  through 
the  alveoli,  invading  the  walls  of  the  capillaries, 
the  peribroncnial  and  perivascular  sheaths,  di- 
minishing by  pressure  the  calibre  of  the  vessels, 
and  in  time  obliterating  them,  and  thus  giving 
rise  to  necrobiosis  by  caseation  and  ulceration  of 
the  surrounding  tissues.  The  growth  fills  up 
the  alveoli,  and  thus  infiltrates  whole  tracts  of 
the  lung,  which  in  time  become  cut  off  from 
both  air  and  blood  supply.  This  either  degene- 
rates by  caseation,  giving  rise  to  the  formation 
of  cavities;  or  the  cells  become  more  spindle- 
shaped  and  branched  ;  the  reticulum  more  fibri- 
nated  ;  and  then  gradual  fibrosis  of  the  nuclear 
(issue  takes  place.  Owing,  however,  to  the  dis- 
appearance and  obliteration  of  the  vessels,  this 
tissue  is  not  properly  supplied  with  nourish- 
ment, and  soon  undergoes  caseation. 

4.  Interlobular  growth. — Increase  in  the  in- 
terlobular connective  tissue  resembles  the  pro- 
cess prevailing  in  the  liver,  kidneys,  and  other 
organs  during  chronic  disease,  and  is  not  necessa- 
rily associated  with  consumption.  This  feature  is 
most  marked  in  cases  of  inflammatory  origin,  or 
where  the  disease  is  of  very  long  standing ;  and  the 
result  is  best  seen  in  the  large  fibrous  septa  often 
accompanying  the  bronchi  and  great  blood-ves- 
sels, as  is  specially  exemplified  in  fibroid  phthisis. 
Microscopically  it  is  difficult  to  distinguish  be- 
tween the  interlobular  tissue  and  the  alveolar 
adenoid  growth  in  their  early  stages,  both  being 
richly  cellular ;  the  main  differences  being  the 
situation  of  the  former  around  the  lobules, 
and  in  the  neighbourhood  of  the  great  air  and 
blood-vessels,  whereas  the  latter  is  found  in  the 
alveolar  wall  and  smaller  bronchioles.  The 
interlobular  tissue  is  not  so  liable  to  retro- 
grade changes,  owing  to  the  vascular  supply 
being  less  liable  to  obstruction  and  obliteration; 
and,  again,  the  alveolar  growth  has  a  more  deli- 
cate reticulum  of  fibres. 

Clianges  in  the  bronchi,  pleuree,  and 
bronchial  glands.  -  The  iroracAi  show,  in  many 
cases,  catarrh  of  the  mucous  membrane,  giving 
rise  to  a  richly  cellular  secretion,  which  forms 
the  greater  proportion  of  the  expectoration  of 
phthisis,  as  the  principal  lesion,  and  extending 
in  acute  eases  throughout  the  whole  bronchial 
tree  ;  but  in  more  chronic  forms  being  limited 
to  the  bronchi  leading  to  the  affected  lobules.  A 
second  and  more  important  change  is  the  infil- 
tration, noted  by  Hindfleisch.of  the  sub-epithelial 
connective  tissue  by  large  cells  characteristic 
of  scrofulous  inflammation,  and  very  difficult  of 
absorption.  The  mucous  membrane  appears 
swollen  and  opaque ;  the  epithelium  may  be 
shed;  and  if  the  sub-opithelial  infiltration  dis- 
integrate, small  ulcers  are  formed.  A  third 
change  is  the  infiltration  of  the  peribronchial 
tissue,  and  the  proliferation  of  lymph-follicles  in 
the  walls  of  the  smaller  bronchi,  owing  to  trans- 
mission of  infective  substHuces  from  the  bronchi 
through  the  lymphatics.  The  bronchi  from  these 
changes  become  reduced  in  calibre,  and  conse- 
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quently  the  adjoining  ones,  as  noticed  by  Gran- 
cher,  are  often  dilated  through  the  action  of 
increased  air-pressure  on  their  walls. 

In  laryngeal  phthisis  ulceration  is  to  be  found 
in  the  bronchi,  as  in  the  larynx,  the  changes  m 
which  will  be  presently  stated  under  the  head  of 
Laryngeal  phthisis. 

The  pleura  is  often  adherent  over  the  region 
of  tuberculisation,  when  the  formation  has  taken 
place  slowly,  and  is  comparatively  superficial. 
It  is  often  considerably  thickened,  as  in  fibroid 
phthisis,  to  the  extent  of  three  quarters  or  one 
inch  diameter,  the  layers  being  sometimes  sepa- 
rated, as  Dr.  Douglas  Powell  has  shown,  by  a 
gelatinous  material,  consisting  chiefly  of  con- 
nective tissue. 

The  pleura,  peritoneum,  arachnoid,  and  even 
the  pericardium,  may  be  the  seats  of  miliary 
tubercle  in  the  most  acute  form  of  phthisis, 
namely,  miliary  tuberculosis ;  but  it  is  generally 
noted  that  the  lungs  are  the  first  organs  at- 
tacked, and  it  is  extremely  rare  for  tubercle  to 
exist  in  any  organ  without  being  also  present  in 
the  lungs. 

The  bronchial,  cervical,  mesenteric,  and  other 
glaixds  undergo  various  changes.  In  many,  and 
especially  in  advanced  cases,  the  bronchial 
glands  enlarge  and  become  deeply  pigmented ; 
in  others  they  seem  to  partake  of  the  changes 
proceeding  in  the  lungs ;  they  become  affected 
with  grey  tubercle,  and  caseate,  and  occasionally 
cretify,  the  cretaceous  material  being,  as  a  rule, 
in  the  centre  of  the  gland,  though  the  reverse 
is  occasionally  the  case,  and  the  calcareous  mat- 
ter forms  a  shell  over  the  whole  gland  (see 
Bkonchial  Glands,  Diseases  of).  The  other 
lymphatic  glands,  especially  the  mesenteric,  are 
liable  to  similar  changes. 

Other  organs. — The  stomach  and  intestines 
in  protracted  cases  become  greatly  attenuated,  all 
the  coats  being  thinned  and  wasted,  and  in  many 
cases  are  found  to  have  undergone  lardaceous  de- 
generation, which  is  a  common  cause  of  diarrhoea 
in  phthisis.  Where  the  diarrhcea  has  been  very 
persistent,  it  is  common  to  find  extensive  ulce- 
ration of  the  jejunum,  ileum,  caecum,  and  large 
intestine,  extending  even  to  the  sigmoid  flexure 
and  rectum,  the  caecum  being  earliest  attacked, 
and  generally  in  a  more  advanced  stage  than  the 
small  intestine.  The  ulcers  vary  much  in  form 
and  extent ;  in  some  instances  they  are  circular, 
clearly  cut  depressions;  in  others,  and  this  is 
the  commoner  form,  cuey  present  large,  raised, 
irregular  edges,  with  faeces  adherent  to  their 
ragged  surfaces,  and  can  be  often  seen  through 
the  attenuated  external  wall  of  the_  intestine. 
The  peritoneal  coat,  as  a  rule,  is  thickened  in 
their  neighbourhood,  and  thus  perforation  of 
the  intestine  prevented.  The  earlier  stages  of 
this  process  appear  to  bo: — miliary  tubercles 
form  in  the  submucous  coat,  not  only  in  the 
solitary  glands  and  Peyer's  patches,  but  scat- 
tered throughout  the  submucous  layer,  appear- 
ing as  shining  granules  through  the  epithelium  ; 
yellow  points  of  caseation  become  visible  in 
some  parts,  and  small  abscesses  form  in  others, 
the  latter  appearing  to  have  their  seat  in  the 
solitary  and  agminate  glands ;  and.  later  on, 
these  discharge,  leaving  ulcers  of  diflferent 
forms.  Ulceration  of  the  large  intestine  pone- 
4  F  2 
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trates  very  deeply,  and  often  resembles  that  of 
old  dysentery.  Perforation  rarely  _  occurs,  on 
account  of  the  thickening  of  the  peritoneal  coat 
taking  place  outside  the  ulcers,  but  occasionally 
it  does  occur,  causing  fatal  peritonitis. 

The  liver  is  rarely  normal,  but  generally  un- 
dergoes either  fatty  or  lardaceous  degeneration. 
The  spleen  is  softened,  and  very  commonly  larda- 
ceous. The  kidneys  are  not  generally  affected, 
but  where  albuminuria  has  prevailed  towards  the 
close  of  the  disease,  fatty  or  lardaceous  changes 
occur.  The  heart  is  usually  small,  and  the  mus- 
cular tissue  pale,  and  very  often  in  a  state  of 
fatty  degeneration  (Quain).  Fatty  growths  may 
be  found  on  the  surface. 

Pathology. — The  nature  of  tubercle  has  long 
been  a  subject  of  discussion.    In  the  sixteenth 
century  two  forms  of  tubercle  (scirrhous  and 
caseose)  were  recognised,  showing  that  even  at 
this  period  a  distinction  had  been  drawn  be- 
tween grey  and  yellow  tubercle.    Later  on,  the 
similarity  of  the  changes  occurring  in  the  tuber- 
cular masses  to  the  softening  of  scrofulous  glands, 
led  Portal  to  conclude  that  tubercles  were_  en- 
gorged lymphatic  glands  situated  at  various 
parts  of  the  lungs,  the  engorgement  terminating 
in  suppuration.    Laennec  applied  the  term  tu- 
bercle to  miliaiy  and  yellow  granulations,  as 
well  as  to  grey  and  yellow  infiltration,  but  con- 
sidered that  it  was  a  sui  generis  production, 
unconnected  with  inflammation.    Broussais,  An- 
dral.  and  Cruveilhier  assigned  an  inflammatory 
origin  to  tubercle,  the  latter  considering  that 
tubercle  is  the  result  of  chronic  inflammation  of 
the  lymphatics  of  the  lungs.  At  length  Virchow 
restricted  the  term  '  tubercle '  to  the  grey  granu- 
lation, which,  according  to  him,  originates  in 
the  connective  tissue,  and  is  of  a  cellular  nature. 
Eokitansky,  Dr.  C.  J.  B.  Williams,  and  others 
considered  that  tubercle  is  principally  an  exuda- 
tion from  the  blood-vessels,  the  different  varieties 
depending  on  the  kind  of  exudation,  and  on  the 
part  played  by  the  leucocytes.    Dr._  WiUiams 
does  not  exclude  the  additional  action  of  the 
local  tissues,  the  connective  tissue,  the  epithe- 
lium, and  the  adenoid  tissue  of  the  lung ;  but  he 
assigns  the  principal  part  to  the  exuded  materials 
from  the  blood-vessels,  especially  to  the  leuco- 
cytes, regarding  the  lymphatic  cells  in  the 
small -celled  tissue  as  identical  with  leucocytes 
in  their  nature  and  action,  and  that  when  in- 
creased in  their  number  in  denser  masses,  they 
constitute  grey  tubercle.   This  may  pass  into 
the  state  of  yellow  tubercle  by  the  process  of 
caseation,  which  consists  of  fatty  degeneration 
and  disintegration  of  these  masses,  entirely  de- 
stroying their  remaining  vitality.    Drs.  Sander- 
son and  Wilson  Pox  have  demonstrated  the  grey 
tubercle  to  consist  of  the  small-celled  adenoid 
tissue  with  such  epithelial  accumulations  as  may 
be  imprisoned  in  the  course  of  its  growth  ;  and 
the  latter  holds  that  this  small-celled  tissue  is 
to  be  found  in  all  forms  of  tubercle  and  in  con- 
sumptive infiltrations.    Dr.  T.  H.  Green  main- 
tains the  existence  of  all  four  cliisses  of  histo- 
logical elements  as  enumerated  above,  in  the 
lesions  of  phthisis,  and  that  the  small-celled 
tissue  is  not  typical  of  phthisis,  as  it  may  ap- 
pear in  chronic  inflammations  of  various  organs, 
us  of  tlie  kidney  and  liver.     In  some  of  the 


most  rapid  instances  of  acute  phthisis  (not  acute 
tuberculosis)  he  can  detect  nothing  but  the 
products  of  exudation  so  closely  packed  as  to 
cause  their  own  breaking  down.    At  the  same 
time  he  admits  the  large  part  played  by  the 
adenoid  growth  in  gi-ey  granulations.  Charcot, 
after  careful  histological  study,  strongly  advo- 
cates the  unity  of  phthisis,  and  affirms  that  in 
caseous  pneumonia  he  finds,  as  in  grey  granula- 
tion, two  zones— first,  a  central  region,  consisting 
of  little  else  than  exudation-products  and  caseous 
debris,  in  which  reagents  can  bring  to  view  fibres 
of  lung-tissue ;  and,  secondly,  a  peripheral  re- 
gion {'zoTie  embryonnaire')  made  up  of  adenoid 
growths  and  giant-cells.    He  considers  that  the 
last  two  elements  are  the  basis  of  tubercle,  which 
is  always  a  peribronchial  product,  and  that 
caseation  does  not  take  place  without  their  being 
present.   Charcot  points  out  that  croupous  pneu- 
monia occurs  in  tubercular  lungs,  and  clears  up, 
leaving  no  residue  behind  ;  and  argues  that  pneu- 
monia alone  cannot  produce  the  caseous  masses. 

Though  great  difference  of  opinion  thus  ap- 
pears to  exist  as  to  the  relative  parts  played  by 
exudation  and  adenoid  growth  in  the  pathology 
of  phthisis,  it  will  not  be  difficidt  to  deduce  some 
general  conclusions  which  may  elucidate  many 
of  the  difficulties. 

The  part  played  by  inflammation  in  phthisical 
lungs,  in  spite  of  Charcot's  doctrine,  is  very 
large,  and  we  may  conclude  that  grey  and  yellow 
infiltration  are  varieties  of  the  pneumonic  pro- 
cess, probably  of  a  low  tj'pe,  with,  as  Dr.  Fox 
remarks,  'that  invasion  of  the  alveoli  by  the 
small-celled  tissue  which  leads  to  the  obliteration 
of  the  capillaries  and  slow  necrobiosis  of  the 
part  involved.' 

Of  the  inflammatory  products  found  in  phthisis, 
the  fibrinous  or  easily  absorbed  element  is  scarce, 
and  the  corpuscular,  or  cellular,  which  is  not 
easily  absorbed,  is  common  ;  and  this  last  ele- 
ment, in  order  to  be  absorbed,  has  generally  to 
pass  through  the  process  of  caseation. 

The  absorption  of  caseous  matter  by  the 
lymphatics  is  attended  by  a  considerable  amount 
of  irritation,  and  thus  we  get  adenoid  hyper- 
plasia or  tuberculosis.  This  may  be  local,  as 
when  we  see  a  group  of  miliary  nodules  sur- 
rounding a  cjvseous  centre,  the  rest  of  the  lung 
being  apparently  free  ;  or  general,  infecting  the 
lymphatics  of  the  lungs,  and  it  may  be  of  other 
organs,  as  is  seen  in  acute  tuberculosis.  The 
future  of  grey  tubercle  depends  to  a  great  extent 
on  its  rate  of  production,  and  its  relation  to 
blood-vessels.  When  not  clustered  closely  to 
gether,  and  when  unaccompanied  by  inflam- 
mation, it  may  gradually  dry  up,  and  even  in 
time  be  converted  into  fibrous  tissue;  but  if, 
as  is  usually  the  case,  increase  of  the  adenoid 
growth  lead's  to  obliteration  of  the  capillaries, 
we  have  civseation  and  excavation,  with  fresh 
local  infections. 

The  two  principal  factors  in  the  pathology  of 
phthisis  then  are  irritation  and  infection : — 

Irritation. — Under  this  term  may  be  included 
the  various  inflammatory  processes  and  other 
local  agents,  which  affect  the  alveolar  wall  in 
proportion  to  the  intensity  of  their  action. 

hifection. — Infection  is  either  local,  through 
inflammatory  processes,  as  the  result  of  irritation; 
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or  from  general  state  of  system,  as  in  cases  from 
family  predisposition,  where  the  lymphatics  are 
primarily  aifected. 

It,  therefore,  appears  most  probable  that  the 
various  pulmoniuy  processes — the  exudation  of 
leucocytes,  the  formation  of  giant  cells,  the  ade- 
noid hyperplasia,  are  all  indications  of  some 
general  blood-crasis,  manifesting  itself  chiefly  in 
the  lungs,  on  account  of  the  large  circulatory 
area  involved,  but  not  necessarily  confined  to 
their  limits.  We  may  suppose  that  imder  these 
circumstances  the  blood  has  a  tendency  to  form 
and  exude  cells,  which  grow  and  do  not  develop 
into  tissue,  but  die  and  caseate,  and  in  this  state 
irritate  the  lymphatic  system,  and  the  pulmo- 
nary lymphatics  in  particular.  We  must  bear 
in  mind  that  the  increase  of  the  adenoid  tissue 
takes  place  after  the  exudation,  the  epithelial 
proliferation,  and  formation  of  giant-cells.  What 
the  irritating  quality  of  the  blood  is,  whether 
chemical  or  histological,  and  why  cellular  exu- 
dations should  be  less  easily  absorbed  than  fibri- 
nous, are  problems  still  to  be  solved. 

Symptoms. — (a)  First  stage. — The  symptoms 
of  pulmonary  phthisis  in  the  first  stage  may  be 
thus  summarised  : — Cougk,  becoming  more  per- 
sistent ;  mucous  expectoration  ;  loss  of  colour  and 
strength;  emaciation;  night-sweats;  sometimes 
loss  of  hair ;  pulse  somewhat  quickened,  though 
this  is  not  invariable  ;  and  a  temperature  rising 
above  the  normal  in  the  afternoon,  and  sinking 
below  it  in  the  morning.  M.  Peter  has  noted  in 
many  cases  a  rise  in  temperature  on  the  affected 
side  during  this  stage ;  and  with  regard  to  the 
general  temperature  of  the  body,  though  slight 
pyrexia  is  often  present,  tubercle-formation  is 
quite  possible  without  any  rise  of  temperature,  or 
may  even  be  marked  by  a  depression,  as  Surgeon- 
Major  Alcock  and  others  have  shown.  Pain  in  the 
upper  parts  of  the  chest  is  occasionally  present ; 
and  the  number  of  respirations  are  generally  in- 
creased, though  this  depends  on  the  amount  of 
tuberculisation  proceeding.  Some  hold  that  dys- 
pnoea is  an  early  symptom  and  precedes  all  others, 
but  the  writer  has  found  quite  the  opposite — that 
patients  do  not  notice  their  breath  to  be  short 
until  their  lungs  are  seriously  involved.  Disturb- 
ance of  the  digestive  powers,  and  considerable 
irritability  of  the  intestinal  mucous  membrane, 
with  a  red  streak  on  the  gums,  is  noticeable  in 
some,  though  chiefly  in  the  acute  forms.  The 
tongue  becomes  white,  the  bowels  torpid,  and  the 
urine  scanty.  The  most  constant  of  the  above 
symptoms  are  the  persistent  cough,  with  mucous 
expectoration,  and  the  progressive  emaciation ; 
and  in  many  cases  so  obscure  are  the  beginnings 
of  the  disease,  that  these  are  the  only  symptoms 
discoverable. 

Physical  signs. — The  physical  signs,  after  the 
first  stage,  depend  to  a  great  extent  (1)  on  the 
number  and  aggregation  of  the  miliary  tubercles ; 
(2)  on  the  amount  of  consolidation  they  give  rise 
to  ;  and  (3)  on  the  irritation  which  their  forma- 
tion causes  in  the  lung. 

As  a  rule  tubercle-formation  commences  at 
the  apex  of  one  lung,  and  is  detected  by  the 
presence  of  certain  physical  signs  in  the  supra- 
scapular, supra-clavicular,  or  sub-clavicular  re- 
gions, the  signs  extending  downwards  at  a  later 
date.    The  signs  vary  much  in  particular  cases, 


1173 

but  consist  at  the  first  in  an  impairment  of  the 
ordinary  respiratory  murmur  by  a  species  of 
crepitation,  differing  from  the  pneumonic  crepi- 
tation chiefly  in  its  more  scattered  character,  in 
its  being  audible  with  both  inspiration  and  ex- 
piration, and  in  its  crumpling  nature.  Many 
authors,  however,  maintain  that  an  earlier  sign 
is  the  '  wavy'  breathing  (T.  Thompson),  or  '  respi- 
ration saccade '  of  the  French.  Accompanying 
this  is  increased  vocal  resonance  and  broncho- 
phony, with  more  distinct  conduction  of  the 
cardiac  sounds ;  and  percussion  discovers  dul- 
ness  of  varying  shades  in  one  of  the  above- 
mentioned  regions.  When  a  certain  definite 
amount  of  consolidation  has  taken  place  some 
impairment  of  the  mobility  of  one  side  of  the 
chest  may  be  noticed:  this  is  to  be  detected 
under  the  clavicle,  where,  if  any  adhesion  of  the 
pleura  exists,  there  may  be  some  flattening. 
Another  significant  sign  is  the  dry  friction- 
sound,  audible  generally  in  the  supra-scapular 
and  scapular  regions,  and  indicating  limited 
pleuritis  from  a  nodule  of  tubercle  formed  im- 
mediately below  the  membrane.  The  sub-clavian 
murmur,  much  dwelt  on  by  old  authors,  is  too 
uncertain  to  be  depended  on.  The  dulness 
usually  appears  first  above  the  scapula,  next  over 
the  sternal  end  of  the  clavicle,  and  gradually 
extends  downwards,  being  limited  generally  for 
a  considerable  period  by  the  third  rib. 

A  careful  comparison  must  be  made  between 
the  two  sides  of  the  chest,  and  often  between 
different  portions  of  the  same  side,  as  otherwise 
the  slighter  shades  of  dulness,  and  the  minor  dif- 
ferences in  the  respiration- sounds,  which  charac- 
terise the  presence  of  tubercle  in  the  lung,  will 
escape  notice. 

When  the  crepitation  and  the  wheezing — which 
may  be  considered  as  indicative  of  irritation  in 
the  pulmonary  tissue,  caused  by  tuberculosis — ■ 
have  subsided,  prolonged  expiration,  and  certain 
varieties  of  tubular  sound,  show  condensation  of 
the  lung- tissue  around  the  neighbouring  bronchi; 
and  a  certain  amount  of  dulness  is  to  be  de- 
tected. 

(6)  Second  and  Third  stages. — The  symptoms 
which  accompany  the  second  stage,  or  that  of  soft- 
ening of  tubercular  masses  and  their  subsequent 
excavation,  are  by  no  means  uniform.  Many 
authors  associate  this  stage  with  marked  signs 
of  pyrexia,  with  copious  night-sweats,  and  in- 
crease of  cough  and  emaciation  ;  but  this  is  not 
always  the  case,  for,  according  to  the  writer's 
experience,  the  process  may  go  on  with  even  sub- 
normal temperatures,  and  with  gain  of  weight ; 
but  as  fresh  formation  of  tubercle  often  accom- 
panies the  softening  process,  some  of  the  above 
symptoms,  which  have  been  assigned  to  soften- 
ing, may  be  due  to  the  tuberculisation  and 
pneumonia  accompanying  it.  The  symptoms 
which  should  be  most  depended  upon  for  the  de- 
tection of  softening  are — increase  of  cough,  and 
expectoration  of  a  yellow  colour,  occasionally 
streaked  with  blood.  If  the  expectoration  be  care- 
fully collected  and  boiled  with  an  equal  volume 
of  caustic  soda,  of  the  strength  of  20  grains  to 
the  ounce,  and  the  sediment  then  placed  under  a 
moderate  magnifying  power  of  the  microscope, 
delicate  filaments  of  yellow  elastic  tissue,  of 
hook-like  shape,  or  else  exhibiting  the  charac- 
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ters  of  the  alveoli,  may  be  detected.  The  sputum 
chiefly  consists  of  pus,  with  2  to  4  per  ceut.  of 
albumen,  and  a  large  proportion  of  phosphates. 
Pouchet  found  monads  and  bacteria  ;  and  Koch 
has  recently  described  the  peculiar  bacilli,  be- 
lieved by  him  to  constitute  the  virus  of  tubercle. 
Dr.  Ehrlich  has  given  an  elaborate  process  for 
showing  these  bacilli  in  the  sputum.  {Beut.  Med. 
Wocliensch.  May  6  ;  and  Med.  Times  and  Gaa,^ 
May  27,  1882.)    See  Bacilli,  in  Appendix. 

Physical  signs. — The  signs  which  these  changes 
give  rise  to  are  often  obscure.  The  percussion- 
sounds  vary ;  sometimes  there  is  an  increase  ot 
dulness,  possibly  due  to  pneumonia  of  adjacent 
lobules  ;  at  other  times,  hyper-resonance,  as  ii 
air  had  taken  the  place  of  the  expectorated 
masses.  In  all  these  cases  much  depends  upon 
the  situation  of  the  lesion.  The  formation 
of  a  cavity  deep  in  the  lung,  and  far  from 
the  chest-walls,  may  take  place  without  being 
detected,  except  by  the  expectoration  ;  whereas 
the  formation  of  a  similar  one  on  the  surface 
gives  rise  to  unequivocal  signs.  Auscultation 
reveals — where  formerly  bronchophony  and  fine 
crepitus  existed — crepitation  of  a  very  coarse 
character,  commencing  with  a  click  sound,  and 
after  a  while  developing  into  a  croak.  When 
this  last  note  has  been  reached,  loud  tubular 
sounds  become  audible  on  coughing,  and  we 
soon  get  the  sounds  characteristic  of  a  cavity. 
The  great  distinguishing  features  of  these  moist 
sounds  of  softening  are  their  variety,  their  short 
duration,  and  their  concentration  over  one  small 
portion  of  the  lung.  In  phthisis,  crepitation 
much  more  commonly  signifies  tubercle-formation 
or  pneumonia  than  it  does  softening  of  already 
formed  tubercular  masses.  The  formation  of  a 
cavity  is  generally  followed  by  regular  morning 
expectoration,  usually  opaque,  and  nummular 
in  form,  and  in  the  majority  of  cases,  unless 
interfered  with  by  treatment,  by  the  usual  con- 
sumptive train  of  symptoms,  if  these  have  not 
already  appeared.  These  are  —  night-sweats, 
slightly  elevated  temperature  at  night,  and  rapid 
loss  of  flesh,  strength,  and  colour.  The  drawn 
look  of  the  face,  the  hectic  spot  on  the  cheek, 
the  pearly  white  colour  of  the  sclerotic,  the  club- 
bing of  the  fingers,  and  other  signs  which  mark 
the  confirmed  consumptive,  generally  belong  to 
this  stage,  and  all  more  or  less  denote  blood- 
infection  from  the  lung-products,  sometimes  even 
simulating  pysemia. 

The  weakness  of  voice,  so  common  in  chronic 
phthisis,  is  distinct  from  the  total  aphonia  of 
laryngeal  phthisis,  and  has  been  shown  to  be 
due  to  granular  degeneration  of  the  muscles 
of  the  larynx.  Marcet  has  shown  that  in 
phthisis  the  muscles  generally  undergo  degene- 
ration. 

The  history  of  a  cavity  follows  one  of  four 
courses.    See  also  Cavitv  ;  and  Vomica. 

1.  It  may  remain  patent,  secreting  pus,  like  a 
chronic  abscess,  but  not  increasing  in  size. 

2.  It  may  enlarge  by  caseation  and  ulceration 
going  on  in  its  walls,  by  which  process  blood- 
vessels may  become  exposed.  In  this  case  the 
expectoration  becomes  more  nummular  and 
abundant,  containing  quantities  of  lung-tissue 
and  remains  of  bronchi ;  and  excavation  may  in 
time  convert  the  lung  into  a  mere  pleural  bag, 


devoid  of  lung-tissue,  -with  what  remains  of  the 
bronciii  opening  into  it.  The  physical  signs 
attending  this  increase  in  size  are  amphoric 
breathing,  and  often  hyper-resonance  on  percus- 
sion, or  cracked-pot  sound  ;  and  the  voice  and 
cough  may  be  accompanied  by  metallic  tinkling, 
especially  if  the  communication  with  the  bronchi 
is  narrow. 

3.  It  may  open  into  the  pleura,  and  cause 
pneumothorax  or  pyopneumothorax.  That  this 
does  not  occur  oftener  is  owing  to  the  adhesive 
pleurisy  which  so  often  accompanies  the  early 
consolidations  of  phthisis,  especially  if  the  tu- 
bercle be  superficial.    See  Pleuea,  Diseases  of. 

4.  It  may  contract,  and  the  sides  approach- 
ing each  other  form  at  length  a  firm,  tough 
cicatrix,  causing  a  stretching  of  the  surround- 
ing tissue,  and  often  considerable  displacement 
of  the  neighbouring  organs.  This  is  the  natu- 
ral cure  of  the  third  stage  of  phthisis,  and  is 
evidenced  in  most  Ciises  by  a  flattening  of  the 
chest-wall,  chiefly  in  the  infra-clavicular  space, 
a  disappearance  of  the  caTernous  sounds,  and  a 
substitution  of  deficient  or  harsh  breathing,  and 
sometimes  of  healthy  sounds  over  the  seat  of 
the  cavity.  Percussion  often  discovers  that  the 
sound  lung  is  drawn  across  the  median  line  to 
the  affected  side  ;  and  if  the  cavity  be  in  the  left 
lung,  the  heart  and  stomach  may  be  displaced 
upwards,  the  former  organ  being  generally  tilted 
towards  the  axilla,  the  apex  describing  the  arc 
of  a  circle,  of  which  the  centre  is  the  commence- 
ment of  the  aorta.  If  the  cavity  be  in  the 
right  lung,  we  may  expect  the  liver  to  be  drawn 
up,  and  the  heart  displaced  to  the  right  of  the 
median  line,  reaching  occasionally  beyond  the 
right  nipple.  Contraction  of  a  cavity  always  takes 
place  towards  a  fixed  point,  which  is  sometimes 
an  adhesion  of  the  pleura,  but  more  generally 
the  root  of  the  affected  lung ;  and  in  this  way 
the  remarkable  vagrancy  of  the  physical  signs 
is  explained  ;  for  it  is  not  unusual  to  find  the 
cavernous  sounds  audible  above  the  scapula, 
long  Hfter  they  have  ceased  to  be  hoard  in  the 
sub-clavicular  region,  and  again  in  the  inter- 
scapular regions  after  they  have  ceased  to  be 
audible  in  the  supra-scapular  fossa. 

Of  these  destinies  of  a  lung-excavation,  the 
two  first  are  imdoubtedly  the  commonest.  Where 
the  cavity  remains  quiescent,  and  no  fresh 
tubercle-formation  takes  place,  the  patient  may 
live  on  for  years,  with  only  the  inconvenience 
of  regular  expectoration  and  occasional  dyspnoea, 
and  preserve  the  appearance  of  actual  health. 
Where  a  cavity  continues  to  increase  by  further 
ulcerative  processes,  tuberculosis  soon  attacks 
tlie  opposite  lung ;  and  this  organ  passing  rapidly 
from  consolidation  into  excavation,  the  cough 
and  expectoration  increase,  hectic  fever  becomes 
more  frequent,  the  patient  reaches  an  extreme 
state  of  emaciation,  the  adipose  tissue  dis.ippears 
from  all  parts  of  the  body,  the  temporal  and 
malar  bones  become  prominent,  the  jaws  are 
sharply  defined,  the  scapulae,  ribs,  and  sacra  all 
stand  out,  as  if,  as  is  really  the  case,  they  were 
only  covered  by  skin,  and  the  patient  becomes 
to  all  appearances  a  mere  skeleton.  By  an  all- 
wise  arrangement  a  kind  of  balance  seems  to  be 
maintained  between  the  diminished  requirements 
of  the  body  and  the  mass  of  the  blood,  for  this 
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latter  is  reduced  in  bulk  in  proportion  to  the 
lessened  respiratory  surface,  and  the  individual 
thus  gradually  dwindles  and  sinks. 

In  the  last  stage  of  phthisis  various  symptoms 
appear  indicative  of  the  disorganisation  the  blood 
has  undergone,  and  the  manifest  lowering  of  the 
standard  of  life.  Thromboses  may  arise  in  the 
veins  of  the  extremities ;  oedema  of  the  ankles 
and  feet  ensues  ;  bed-sores  form  on  those  parts 
where  the  pressure  is  greatest,  as,  for  instance, 
on  the  hips,  buttocks,  and  sacrum ;  and  aphthae 
appear  on  the  tongue  and  fauces,  and  when 
removed  are  succeeded  by  a  fresh  crop,  rapidly 
spreading  round  the  hard  palate,  buccal  surface, 
and  gums.  Ulceration  of  some  part  of  the 
mucous  membrane  of  the  mouth  and  pharynx  is 
not  uncommon,  the  part  aiFected  being  gene- 
rally the  edge  of  the  tongue,  or  the  buccal  sur- 
face in  the  region  of  the  back  molars.  Ulcera- 
tion of  the  soft  palate  rarely  occurs  except  in 
connection  with  syphilis.  Near  the  end  profuse 
sweats  follow  the  swallowing  of  all  fluids.  The 
breathing  becomes  quicker,  and  expectoration 
more  and  more  difiicult.  Diarrhoea  prevails  at 
this  stage,  and  often  proves  fatal  before  the 
pulmonary  lesions  have  reached  their  furthest 
development. 

Death  may  occur  in  several  ways,  either — 

(1)  by  apnoea,  from  inability  to  expectorate ; 

(2)  by  thrombosis  of  the  pulmonary  artery,  in- 
ducing lividity  and  dyspncsa ;  (3)  by  pneumo- 
thorax ;  or,  (4)  by  exhaustion,  the  heart's  action 
gradually  failing,  the  patient  being  utterly  pro- 
strated, either  by  the  wasting  course  of  the 
disease,  or  by  the  attendant  diarrhoea.  Haemo- 
ptysis may  cause  death,  either  by  collapse  from 
loss  of  blood,  or  by  sufifbcation  through  the  blood 
rapidly  filling  the  air-ceUs. 

Some  of  the  principal  symptoms  of  phthisis 
require  a  fuller  description. 

Temperature,  pvUse,  and  respiration. — 
The  temperature  of  plithisis  is  both  pyrexial 
and  subnormal,  its  varieties  depending  partly 
on  the  amount  of  tuberculisation  and  inflam- 
matory process  going  on,  and  partly  on  the  ex- 
tent to  whii;h  the  constitutional  powers  are  de- 
pressed. The  high  temperatures  are  due  to  the 
former,  the  low  ones  to  the  latter  cause.  The 
range  extends  from  106°  F.  or  107°  F.,  noted  in 
acute  phthisis,  down  to  90'6°  F.,  observed  by  Le- 
bert.  The  writer  has  seen  morning  records  as  low 
as  91'6°F.  In  many  cases  of  quiescent  phthisis 
in  the  first  and  third  stage,  the  observations  are 
for  the  greater  part  of  the  day  subnormal,  and 
only  reach  the  healthy  standard  in  the  after- 
noon. It  is  even  possible  for  tubercle  to  form, 
and  for  softening  and  excavation  to  take  place, 
without  any  rise  of  temperature. 

Where,  however,  tubercle-formation  is  accom- 
panied by  elevation  of  temperature  it  is  post- 
meridian, and  by  no  means  contintious  in  cha- 
racter, the  phenomena  being  as  follows : — The 
rise  commences  after  2  p.m.  and  continues  till 
8  P.M.,  when  the  maximum,  which  may  attain 
103°  or  104°  F.,  is  reached.  A  fall  then  begins, 
and  continues  till  4  or  6  a.m.,  when  the  minimum, 
which  may  be  as  low  as  94°  F.,  but  is  generally 
about  95°  F.  or  96°  F.,  is  attained.  After  this 
a  gradual  recovery  takes  place,  and  by  10 
or  11  A.M.  normal  temperatures  are  reached. 
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During  the  process  of  softening  the  post- 
meridian rise  appears  to  be  maintained  later 
in  the  day,  the  maximum  being  reached  at 
10  or  11  P.M.  In  active  cases  in  the  third  stage, 
where  excavation  is  proceeding  or  extending, 
and  where  also  fresh  tuberculosis  may  be  taking 
place,  the  thermic  chart  approaches  more  closely 
to  that  of  suppuration  and  pyseraia,  and  shows 
great  extremes,  the  highest  and  lowest  tempera- 
tures of  phthisis  being  noted  at  this  stage. 
The  rise  commences  soon  after  noon,  and  con- 
tinues till  5  P.M.,  or  even  till  10  p.m.,  when  the 
maximum  of  103°  to  104°  F.  is  reached,  and 
a  fall  rapidly  follows,  95°  F.  and  94°  F.  being 
very  commonly  reached  before  6  a.m.  Then  re- 
covery sets  in,  and  normal  records  are  observed 
about  10  a.m.  The  chief  characteristics  of  the 
temperature  in  phthisis  are — (1)  the  post-meri- 
dian form  of  its  pyrexia  ;  and  (2)  the  remarkable 
fall  at  night  to  subnormal  figures,  showing  col- 
lapse of  the  vital  powers. 

The  occurrence  of  haemoptysis  does  not  gene- 
rally affect  the  temperature,  unless  a  large 
amount  of  blood  has  been  inhaled  into  the  air- 
cells.  Under  these  circumstances  catarrhal  pneu- 
monia is  set  up,  and  the  temperature  remains 
elevated  until  its  subsidence  ;  or,  if  it  does  not 
subside,  but  gives  rise  to  secondary  tubercle, 
the  chart  will  assume  the  pyrexial  character  of 
acute  tuberculosis.  Night^sweats,  as  a  rule, 
lower  the  temperature  for  the  time,  but  they 
are  not  to  be  regarded  as  a  consequence  of  the 
pyrexia,  as  they  are  noted  sometimes  in  non- 
pyrexial  cases,  but  rather  as  a  flux  from  the 
skin,  due  to  loss  of  power  in  its  vaso-motor  sys- 
tem. The  influence  of  diarrhoea  on  the  tempera- 
ture depends  entirely  on  its  form  and  causation. 
Where  it  depends  on  acidity  of  the  primae  viae 
and  dyspepsia,  it  exercises  no  influence ;  where 
it  arises  from  lardaceous  degeneration  of  the 
intestines,  and  is  accompanied  by  dropsy,  a 
lowering  of  the  standard  may  be  looked  for. 
Where,  as  is  generally  the  case,  it  is  due  to  in- 
testinal ulceration,  a  decided  rise  of  temperature 
takes  place,  generally  in  the  evening,  succeeded 
by  equally  well-marked  morning  remissions,  if 
the  ulceration  is  extensive.  Albuminuria,  from 
whatever  cause  arising,  tends  to  lower  the  tem- 
perature, and  the  more  so  as  the  kidneys  become 
more  deeply  involved,  the  blood  is  more  dis- 
organised, and  dropsy  supervenes. 

The  pulse  varies  greatly,  according  to  the 
form  of  the  disease,  and  the  amount  of  lung- 
surface  involved.  In  the  greater  number  of  cases 
of  chronic  phthisis  its  character  is  weak,  regu- 
lar, and  little  above  the  normal  standard.  In 
cases  of  acute  disease,  it  has  a  frequency  of  100 
to  140,  but  its  rise,  as  a  rule,  follows,  sometimes 
after  a  long  interval,  that  of  the  temperature. 
Considerable  changes  may  take  place  in  the 
lungs  without  any  rise  of  pulse. 

Respiration  varies  according  to  the  amount  of 
lung-surface  involved,  being  normal  in  early 
quiescent  stages,  and  rapid  in  cases  of  extensive 
advanced  disense.  Nevertheless  in  acute  phthisis 
and  acute  tuberculosis,  the  respirations  are  gene- 
rally rapid,  even  before  the  lungs  are  largely 
obstructed,  and  in  those  cases  there  is  a  definite 
pulse-respiration  ratio.  In  phthisis  generally 
this  cannot  be  said  to  exist,  but  the  observatioa 
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of  the  nurabor  of  rospiratioua  is  of  far  more 
importance  than  that  of  the  pulse. 

Diarrhoea. — Diarrhoea  haa  a  great  influence 
on  the  course  of  the  disease,  and  tends  more  to 
weaken  and  emaciate  the  patlont  than  the  harass- 
ing cough,  the  persistent  pyrexia,  or  the  drenching 
night-sweata.  In  the  first  stage  an  opposite 
condition,  namely,  constipation,  prevails,  but  in 
the  third  stage  it  is  tolerably  common  and  very 
obstinate  in  character.  The  diarrhoea  varies  in 
intensity,  according  to  its  cause.  Sometimes  it 
proceeds  from  (1)  acidity  of  the  primse  viae  and 
consequent  indigestion,  and  is  trivial  in  character. 
Sometimes  it  is  due  to  (2)  atony  of  the  intestines, 
and  partakes  of  the  character  of  a  flux,  like  night- 
sweats;  (3)  in  other  cases  it  is  due  to  lardaceous 
degeneration  of  the  intestines,  especially  of  the 
small  intestine.  The  diarrhoea  is  not  always 
very  profuse  in  these  last  cases,  but  it  is  very 
persistent,  and  not  uncommonly  accompanied  by 
vomiting  of  a  very  obstinate  kind.  Lastly  (-t)  it 
may  originate  in  ulceration  of  the  intestines,  as 
has  been  described.  Here  the  diarrhoea  is  .very 
persistent,  the  stools  ochrey  and  soft,  and  some- 
times streaked  with  blood;  the  patient  often  com- 
plains of  pain  in  the  abdomen,  referred  to  the  seat 
of  ulceration,  and  experiences  tenderness  on  pres- 
sure. This  is  usually  found  over  the  ileo-csecal 
valve,  but  in  cases  of  extensive  ulceration  the 
writer  has  traced  it  throughout  the  whole  of  the 
ileum,  into  the  colon  (ascending,  transverse,  and 
descending),  and  the  sigmoid  flexure.  Flatus  and 
a  tympanitic  condition  of  the  abdomen  is  often 
present  in  extreme  cases,  but  generally  after  in- 
testinal perforation.  The  diarrhoea  prevails  most 
at  night,  but  in  advanced  instances  continues  day 
and  night,  and  exhausts  the  patient  greatly. 

State  of  tke  Blood. — The  principal  changes 
in  phthisis  are  a  diminution  of  the  red  cor- 
puscles (Malassez),  and  of  the  haemoglobulin 
(Quinquand) ;  and  an  increase  in  the  number  of 
leucocytes,  and  in  the  proportion  of  fibrin  and 
phosphate  of  lime.  In  advanced  cases  aggrega- 
tions of  granules,  varying  in  size  from  ith  to  ^  a 
red  corpuscle,  have  been  observed.  The  masses 
are  often  large  enough  in  size  to  occupy  a  third 
of  the  field  of  the  microscope ;  and  when  ob- 
served for  one  or  two  hours  at  a  temperature  of 
98°  or  100°  F.  these  granules  appear  to  develop 
into  organisms,  and  to  move  about  in  the  blood. 
Their  nature  and  function  are  quite  unknown. 

VARrETiES. — We  have  hitherto  traced  the  course 
of  a  typical  case  of  consumption  in  its  various 
stiges,  and  we  must  now  draw  attention  to  the 
different  forms  the  disease  includes,  always  pre- 
mising that  while  they  differ  in  symptoms,  in 
prognosis,  and  in  duration,  they  cannot  be  erected 
into  distinct  pathological  varieties,  as  they  are 
merely  forms  of  the  same  disease,  and  between 
each  is  to  be  found  every  kind  of  anatomical 
and  cliniciil  connection. 

The  following  table  gives  the  principal  forms: — 

I.  Acute. — 1.  Acute  tuberculosis.  2.  Scrofu- 
lous pneumonia,  or  acute  phthisis.  3.  Acute 
tuberculo-pneumonic  phthisis. 

II.  Chronic. — 4.  Catiirrhal  phthisis.  5.  Fibroid 
phthisis.  6.  Scrofulous  phthisis.  7.  H.umorrhagic 
phthisis.  8.  Liiryngeal  phthisis.  9.  Chronic 
tubercular  phthisis. 

1.  Aout.e  Tuberculosis. — This  term  is  re- 


stricted by  the  Germans  to  cases  of  general  tuber- 
culosis whore  more  than  one  serous  membrane  is 
aifeeted  with  tubercle,  in  addition  to  the  lung,  but 
it  is  hero  used  to  denote  all  acute  pulmonary  cases 
where  miliary  tubercle,  which  has  not  begun  to 
caseate,  is  the  principal  lesion.  The  history  is  as 
follows:  a  young  person  of  either  sex  is  suddenly 
attacked  with  feverish  symptoms,  pungent  heat 
of  body,  rapid  pulse,  extreme  oppression, and  over- 
whelming weakness,  dry-coated  tongue,  red  at 
edges,  soon  becoming  brown  in  the  centre,  sordes 
on  the  teeth  and  lips,  gastric  disturbance  and 
diarrhoea,  and  occasional  delirium,  the  symptoms 
closely  resembling  those  of  enteric  fever,  for 
which  the  disease  is  often  at  first  mistaken. 
Cough  and  slight  expectoration  come  on ;  fijie 
crepitation  and  bronchial  rhonchus  take  the  place 
of  the  ordinary  vesicular  sounds ;  and  occasionally 
some  dulness  is  detected  over  the  posterior  re- 
gions of  the  chest.  The  patient  wastes  rapidly ; 
the  breathing  becomes  more  and  more  embar- 
rassed ;  the  sputum  rusty  ;  the  crepitation  more 
general  and  louder.  Later  on,  the  symptoms  of 
collapse  appear — the  pulse  becomes  more  rapid 
and  feeble,  the  aspect  ghastly  or  livid,  cold  per- 
spirations appear,  and  dejith  occurs  within  a  few 
weeks  from  the  date  of  the  first  onset.  Or  the 
symptoms  may  be  more  cerebral  in  character, 
denoting  that  the  meninges  are  the  seat  of  miliary 
tubercle.  The  patient  complains  of  pain  in  the 
head,  vomiting,  and  intolerance  of  light;  begins  to 
mutter  and  to  give  wrong  answers  ;  and  then  has 
marked  delirium.  The  aspect  is  he^ivy  and  con- 
fused; hyperaesthesia  of  skin  (Empis)  appears  ; 
and  double  vision,  though  squinting  is  not  always 
noticeable.  Granulations  can  often  be  detected 
by  the  ophthalmoscope  in  the  fundus  oculi. 
Twitchings  of  the  muscles  of  the  extremities  and 
sometimes  of  the  face  occur,  followed  by  convul- 
sions, and  by  paralysj^i  of  the  sphincters.  Dila- 
tation of  the  pupils  and  other  signs  of  eSusion 
supervene,  and  the  patient  dies  comatose.  In 
this  variety,  as  a  rule,  the  temperature  remains 
continuously  high  (between  100°  and  102°  F.) 
but  in  some  instances  under  the  writer's  notice 
it  has  not  risen  above  100°  F.  for  the  last  ten 
days  of  the  patient's  life.  After  death  the  lungs 
are  found  highly  congested  and  pervaded  with 
miliary  tubercle,  soft  in  character,  but  devoid  of 
caseation  ;  the  bronchi  full  of  frothy  mucus  ;  and 
tubercle  may  also  be  found  in  the  peritoneum, 
brain-membranes,  or  pleura,  with  efiusion  into 
the  ventricles.  This  form  is  distinguished  from 
capillary  bronchitis  by  the  presence  of  fever ;  from 
enteric  fever  by  the  different  physical  signs  ; 
from  scrofulous  pneumonia  by  the  great  dyspnoi.i 
and  scanty  expectoration ;  and  by  the  head- 
symptoms  (when  present)  from  all  the  above. 

Acute  tuberculosis  is  the  most  fatal  form  of 
consumption,  terminating  in  a  few  weeks  or  even 
days,  and  is  characterised  by  gastric  distur- 
bance, the  presence  of  family  predisposition 
(Pollock),  and  the  absence  of  haemoptysis. 

2.  Acute  phthisis. — Acute  phthisis  or  scro- 
fulous pneumonia,  is  another  very  acute  variety. 
The  patient,  generally  young,  who  may  have  had 
cough  previously,  is  attacked  with  sharp  pain 
in  one  side  of  the  chest,  quick  pulse,  high  tem- 
perature, the  skin  being  quite  burning  to  the  ear 
of  the  auscultator,  alternating  with  night  chill.'i 
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and  sweats.  The  general  appearance  betokens 
pneumonia,  but  the  crepitation  commences  at  the 
apices,  extending  to  the  whole  lungs,  and  is  not 
so  tine  and  even  as  in  pneumonia.  The  cough  in- 
creases ;  the  expectoration  becomes  opaque  and 
purulent,  containing  quantities  of  lung- tissue;  and 
the  temperature  assumes  the  intermittent  type. 
The  pliysical  signs  show  at  first  gradual  consoli- 
dation of  botii  lungs,  but  later  on  declare  excava- 
tion to  have  taken  place ;  and  this  continues,  the 
patient  rapidl}'  wasting  and  dying  in  a  few  weeks. 
Sometimes  the  cavityopeus  into  the  pleura,  which 
in  these  eases  is  rarely  adherent,  and  death  en- 
sues by  pneumothorax.  This  form  is  not  quite 
so  liopeless  as  acute  tuberculosis,  and  the  disease 
may  stop  short  of  utter  lung-destruction,  tlie 
patient  remaining  in  a  state  of  crippled  respira- 
tion and  of  health  for  months  and  even  years. 
The  witer  has  notes  of  one  case  lasting  three 
and  a  half  years;  another  sixteen  years  and  still 
living.  After  deatli  the  lungs  are  found  more 
or  less  consolidated,  with  adherent  pleurte,  the 
indurations  consisting  of  red  hepatisation  and 
caseous  infiltration,  the  latter  largely  predomi- 
nating. Excavations  abound  in  all  directions, 
and  but  little  or  no  miliary  tubercle  is  present. 
The  characteristics  of  this  form,  are  (1)  the 
acuteness  of  the  disorganising  processes,  exca- 
vation qiiickly  succeeding  consolidation;  (2)  the 
inflammatory  nature  of  the  lesions,  and  the  rarit}"- 
of  miliary  tubercle ;  (3)  the  occurrence  of  pueumo- 
thorux  ;  and  (4)  the  freedom  of  other  organs 
from  tuberculosis. 

3.  Acute  tuberculo-pnemnonic  phthisis. 
This  is  athird  variety,  which  constitutes  a  con- 
necting link  between  the  above  forms,  scrofulous 
pneumonia  and  acute  tuberculosis,  as  it  presents 
some  of  the  clinical  and  pathological  features  of 
each,  resembling  the  latter  in  so  far  that  the 
tuberculisation  takes  place  rapidly  in  the  lungs, 
and  often  involves  other  organs,  as,  for  instance, 
the  intestines ;  and  being  more  akin  to  the  former 
in  the  presence  of  consolidations  of  a  pneumonic 
origin,  yet  diifering  from  them  both  in  that  the 
tubercle  aggregates,  tends  to  caseate,  and  thus 
to  form  cavities,  through  the  breaking  down  of 
tubercular  masses,  and  not  of  catarrhal  pneu- 
monic products,  this  occurring  while  rapid  tu- 
berculisation is  taking  place  in  another  part  of 
the  lungs. 

4.  Catarrhal  phthisis. — Catarrhal  phthisis 
somewhat  resembles  the  last-named  variety,  and 
has  its  origin  in  bronchitis  which  has  gradually 
passed  into  catarrhal  pneumonia.  The  patient 
has  been  subject  for  years,  perhaps,  to  attacks  of 
winter  catarrh,  which  disappear  in  summer;  and 
at  last,  owing  to  a  severe  season,  or  from  his  being 
in  less  favourable  circumstances  than  usual,  his 
cough  does  not  cease,  as  formerly,  but  remains 
persistent,  and  is  accompanied  by  some  purulent 
expectoration,  loss  of  flesh,  and  night-sweats. 
The  bronchial  r&les,  sonoroits  and  liquid,  as  they 
disappear  from  certain  parts  of  the  lung,  become 
more  prominent  and  localised  in  others,  espe- 
cially under  the  clavicles,  and  above  and  between 
the  dciipulic.  The  rales  become  coarser,  and  the 
sonorous  rhonchus  assumes  a  croaking  character. 
Signs  of  consolidation  soon  appear,  but  are  never 
BO  prominent  us  in  other  forms,  owing  to  the 
temporary  emphysema  accompanying  the  bron- 
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chitis ;  the  dulness  appears  in  patches  over  the 
centres  of  increased  rhonchus  ;  the  liquid  rdlea 
diminish,  owing  to  increasing  obstruction,  and 
give  place  to  a  tubular  sound  conveyed  by  the 
extending  consolidation  from  the  larger  bronchi, 
and  heard  best  in  situations  overlying  them,  as 
below  the  clavicle,  and  above  and  within  the  sca- 
pula, in  the  axillary  and  middle  dorsal  regions. 
The  tubular  sound  has  a  sharp,  whiffing  character, 
and  is  often  unaccompanied  by  bronchophony, 
from  the  consolidation  being  insu£S.cient,  and 
the  bronchial  tubes  too  choked  to  produce  it.  If 
the  case  goes  on  unfavourably,  the  expectoration 
becomes  more  abundant,  and  excavation  soon 
takes  place,  with  the  usual  symptoms;  the 
patient  assumes  all  the  appearances  of  advanced 
cavity-phthisis,  and  the  case  from  this  date  can 
hardly  be  distinguished  clinically  from  those  of 
a  strictly  tubercular  origin.  After  death  the 
lungs  are  found  to  be  more  or  less  consolidated, 
the  indiu'ations  taking  the  direction  of  certain 
lobules  and  generally  not  affecting  entire  lobes. 
The  indurations  are  of  a  grey  or  yellowish  tint, 
with  numerous  yellow  masses  of  caseation  inter- 
vening. Portions  of  the  lung  may  be  found  in 
the  first  stage  of  catarrhal  consolidation,  so  well 
described  by  Dr.  Hamilton,  with  isolated  lobules 
or  groups  of  lobides  of  a  leaden  or  purple  colour, 
and  the  adjoining  ones  may  be  emphysematous. 
Wedge-shaped  patches  of  consolidation  can  be 
traced  on  the  pleural  surface,  exuding  on  section 
yellow  catarrhal  fluid  similar  to  that  contained  in 
the  bronchi.  Numerous  excavations  of  irregular 
form  are  seen,  but  in  most  instances  no  trace  of 
tubercle  is  to  be  found,  though  it  is  occasionally 
present.  The  bronchi  are  generally  dilated,  and 
full  of  purulent  inatter.  This  form  is  more  com- 
mon among  the  young  than  the  old,  and  arises 
from  whooping-cough,  measles,  and  bronchitis, 
the  pathology  being  extension  of  catarrh  from 
the  bronchi  to  the  alveoli,  implication  of  the 
interstitial  tissue,  large  epithelial  proliferation, 
causing  pressure  and  emptying  of  capillaries, 
degeneration  and  caseation  of  the  alveoli  and 
their  confents,  and  consequent  excavation,  with 
occasionally  lymphatic  infection. 

6.  Fibroid  phthisis. — This  term,  introduced 
by  Dr.  Andrew  Clark,  is  applied  to  cases  of  which 
fibrosis  is  the  principal  feature.  While  this 
process  accompanies  most  instances  of  _  chronic 
phthisis,  it  specially  characterises  those  in  which 
interstitial  pneumonia  is  present,  and  entirely 
modifies  their  history  and  symptoms.  It  is  gener- 
ally secondary  to  attacks  of  pleurisj'  and  pleuro- 
pneumonia, or  to  chronic  pneumonia,  resulting 
from  long-continued  irritation  of  the  lungs, 
through  the  inhalation  of  dnst  or  grit,  as  pre- 
vails among  fork  and  knife  grinders,  colliers,  and 
button -makers.  Taking  the  pleuritic  origin  as  an 
example,  the  following  are  the  symptoms. 

A  patient  has  an  attack  of  pleurisy  witli 
effusion,  from  which  he  recovers  with  absorption 
of  fluid  ;  but  percussion  sliows  dulness  over  the 
whole  side  and  somewhat  feeble  respiration.  The 
patient  experiences  dragging  pains  in  the  side, 
a  dry,  hacking  cough,  somewhat  paroxysmal  in 
character,  with  little  expectoration,  continues; 
and  the  breathing,  ahviiys  short,  becomes  still 
more  so  on  exoition.  These  symptoms  increase, 
and  a  few  mouths  later  we  find  marked  immo- 
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bility  of  the  affected  Bide.dainoBb  throughout,  and 
DOW  considerable  shrinking  ;  the  circumference  of 
this  side,  measuring  one  or  two  inches  less  than 
the  healthy  side.  On  auscultation  we  notice  the 
breathing  to  be  very  deficient  in  some  parts, 
and  in  others  bronchial,  and  sometimes  cavern- 
ous in  character ;  but  generally  there  is  every- 
■where  absence  of  true  vesicular  breathing. 
Careful  percussion  of  the  opposite  side  of  the 
chest  shows  the  line  of  resonance  to  extend 
beyond  the  usual  limit,  passing  to  the  edge  of 
the  sternum,  and  often  an  inch  or  two  further  ; 
demonstrating  that  the  contraction  of  the  af- 
fected lung  has  caused  the  healthy  one  to  be 
drawn  across,  in  order  to  fill  up  the  void.  Oth„r 
organs  are  likewise  displaced.  If  the  left  lung 
be  affected,  the  heart  is  tilted,  not  necessarily 
upwards,  as  when  a  cavity  is  contracting,  but 
outwards.  The  stomach  rises,  its  note  being 
audible  as  high  as  the  fourth  rib.  The  heart  is 
not  only  displaced,  but  is  uncovered  by  the 
retreating  lung ;  and  the  right  auricle  and 
ventricle  are  clearly  distinguished  by  their 
pulsations,  while  the  right  lung  is  drawn  across 
to  the  left  side  to  the  extent  of  one  or  two 
inches.  If  the  right  lung  is  affected,  the  left 
may  be  drawn  over,  and  the  area  of  resonance 
may  extend  as  far  as  the  inner  half  of  the  right 
clavicle,  and  a  line  drawn  thence  sloping  to- 
wards the  middle  of  the  sternum.  The  heart 
is  transposed,  and  its  impulse  may  be  traced 
in  the  fourth  interspace  on  the  right  side. 
The  liver  rises  tip  to  the  fifth  rib,  and 
shrinking  of  the  chest-walls  takes  place,  as  on 
the  other  side.  The  pulse  may  be  slow;  the 
respiration  often  rapid,  rising  to  50  and  60  per 
minute.  The  temperature  seldom  rises  above 
the  normal,  and  is  sometimes  subnormal.  When 
the  temperature  rises  over  100°  F.  it  signifies 
that  something  beyond  fibrosis  is  going  on.  The 
cough  is  troublesome,  and  often  induces  vomit- 
ing; and  the  expectoration  becomes  more  and 
more  difficult,  and  in  time,  on  account  of  re- 
tention, foetid.  Meanwhile  the  dyspnoea  in- 
creases, the  other  lung  becoming  involved  ;  signs 
of  obstructed  circulation  appear  ;  dropsy  of  the 
extremities  takes  place  and  rapidly  increases; 
the  urine  becomes  albuminous ;  and  the  patient 
dies,  either  of  dyspnoea  or  of  blood-poisoning, 
his  death  contrasting  strongly  with  the  ordi- 
nary termination  of  consumptive  disease.  The 
patient  may,  however,  die  of  apncfea,  without 
albuminuria  or  dropsy.  After  death  we  find 
a  lung  contracted  to  the  size  of  a  man's  fist, 
with  enormously  thickened  and  adherent  pleura 
and  widely  dilated  bronchi,  with  interlobular 
septa  much  increased  in  size  and  encroaching  on 
the  lung-structure,  which  seems  to  be  replaced  by 
a  fibrous  hard  tissue,  in  parts  mottled  with  grey, 
deeply  pigmented,  and  resembling  cartilage  in 
its  resistance  to  the  knife.  Imbedded  in  this 
structure  are  found  caseous  and  cretaceous 
niasses,  or  again,  excavations  of  various  sizes ; 
the  walls  of  these  and  of  the  diluted  bronchi 
being  rigid  and  inelastic,  from  the  presence  of 
the  fibroid  material,  and  thus  affording  some 
explanation  of  ihe  difllicult  expectoration  and 
consequently  troublesome  cough.  Besides  these 
changes,  wo  may  find  the  other  lung  the  sent  of 
tuberculosis,  though  this  is  not  constant;  but 


commonly  the  bronchial  glands  are  hardened  and 
deeply  pigmented.  There  is  often  amyloid  disease 
of  the  liver,  spleen,  and  kidneys. 

6.  ScroftilouB  phthisis. — This  is  a  variety 
where  consumptive  disease  of  the  lung  is  preceded 
by,  or  accompanies,  scrofulous  affectionsof  various 
joints,  caries  of  the  sternum,  ribs,  and  vertebrae, 
lumbar  and  psoas  abscesses,  otorrhcea,  fistula 
in  ano,  or,  as  is  most  common,  enlarged  and 
caseating  glands,  cervical,  bronchial,  axillary, 
or  mesenteric.  Rindfleisch  explains  the  non-ab- 
sorption of  scrofulous  matters  by  the  presence  in 
exudations  of  this  character  of  relatively  large 
cells  with  glistening  protoplasm,  and  by  the  fact 
that  the  emigrated  leucocytes,  which  pass  from 
the  blood-vessels  of  the  inflamed  part  into  the 
adjoining  structures  or  into  the  lymphatics,  in 
scrofulous  persons  tend  to  grow  larger  on  their 
way  through  the  connective  tissue,  by  absorption 
of  albuminous  substances.  The  large  size  of  the 
cells  has  been  verified  by  Godlee,  Schiippel,  Green, 
and  others.  Cases  of  scrofulous  phthisis  show 
an  early  infection  of  the  lymphatic  system,  and  a 
remarkable  correlation  appears  to  be  established 
between  the  external  gland  or  discharging  surface 
and  the  condition  of  the  lungs.  If  the  glands 
are  suppurating,  or  if  the  fistida  is  open,  or  it 
the  carious  bone  freely  discharges,  the  lung- 
disease  will  remain  quiescent,  and  progress  may 
be  made  towards  arrest ;  but  if,  on  the  otlier 
hand,  any  of  the  above  discharges  should  be 
checked  or  cease,  the  lung-disease  passes  into 
fresh  activity,  making  considerable  advance 
and  extension.  The  temperature-course  in  tliese 
cases,  if  active  lung-changes  are  taking  place,  is 
remarkably  fitful,  showing  evening  exacerbations 
of  102°  F.  to  104°  F.  and  morning  depressions 
of  96°  F.  to  97°  F. ;  and  night-sweats  are  usually 
very  profuse.  Patients  of  this  type  lose  and 
gain  flesh  with  great  rapidity,  owing  probably 
to  the  pyrexia  and  fitfulness  of  the  appetite. 

Scrofulous  phthisis  is  strongly  hereditary  :  it 
prevails  chiefly  among  children  not  exceeding 
fifteen  years,  as  shown  by  Pollock,  many  of 
these  presenting  the  well-known  strumous  aspect, 
the  clear  complexion,  enlarged  glands,  chronic 
inflammation  of  the  ej'elids,  or  discharging  ears. 
Tliey  are  attacked  early  with  hasmoptysis,  accom- 
panied by  cough  and  wasting.  The  course  of  the 
disease,  probably  on  account  of  the  relief  afforded 
by  the  various  disclwrges,  is  slow,  and  the  patient 
lives  on  for  a  considerable  period  ;  but,  as  might 
be  expected,  the  development  of  the  individual 
is  slow  and  often  stunted.  Post-vwrtem  exami- 
nation generally  shows  the  ordinary  destructive 
lung-changes  of  advanced  tubercular  phthisis, 
with  considerable  enlargement  of  the  various 
glands— bronchial,  mesenteric,  cervical,  &c. 

7.  HsBmorrhagic  phthisis. — This  name  is 
intended  to  designate,  not  phthisis  arising  from 
the  results  of  haemoptysis  {phthisis  ab  ha;mopt66 
— ^'iemeyer),  but  a  form  recognised  by  C.  J.  B. 
Williams,  Peacock,  Hughes  Bennett,  and  the 
writer,  in  which  large  and  repeated  haemorrhage 
is  the  principal  feature,  associated  with  a  small 
amount  of  detectible  disetisc.  It  is  more  com- 
mon among  men  than  women,  in  the  proportion 
of  five  to  one :  and  the  period  of  attack  is  later 
than  in  the  ordinary  forms,  possibly  owing  to 
the  element  of  heredity  being  generally  absent. 


The  patient  may  have  had  sngns  of  failing  liealth 
before  the  hEenioptysis,  but  often  he  is  appa- 
rently in  good  healtli  when  he  is  suddenly 
attacked  with  profuse  hsemoptysis,  the  blood 
being  florid,  the  hismorrliage  sometimes  lasting 
many  days,  and  always  causing  a  reduction  in 
flesh  and  strength.  Cough  and  expectoration 
follow,  yet  examination  of  tlie  chest  only  indicates 
slight  signs,  and  sometimes  none  at  all.  When 
present  they  are  to  be  found  in  the  supra-  or 
inter-scapular  regions,  or  below  the  clavicle.  The 
patient  improves,  and  often  entirely  loses  his 
cough  before  the  recurrence  of  the  haemorrhage, 
which  may  not  take  pUice  for  days,  weeks, 
months,  or  even  years.  If  the  attacks  recur 
often,  the  cough  becomes  persistent;  the  expecto- 
ration, when  not  sanguinolent,  is  niuco-purulent ; 
wasting  and  night-sweats  appear;  and  the  physi- 
cal signs  now  show  unmistakable  consolidation, 
which  goes  on  to  softening  and  excavation.  In 
most  cases  the  disease  does  not  extend  beyond 
consolidation,  and  large  quantities  of  blood  are 
expectorated  without  fatal  results,  tiie  patients 
recovering  in  the  intervals,  and  sometimes  liviug 
to  a  considerable  age.  Peacock  says  that  in 
most  instances  some  more  or  less  exciting  cause 
is  to  be  detected,  in  the  i'orin  of  sypliilis,  cold, 
dysentery,  bodily  strain,  exertion  of  voice ;  but 
the  writer  has  often  failed  to  find  one.  The 
pathology  of  this  form  of  phthisis  is  uncertain, 
because  few  of  the  patients  die  in  the  early 
stage ;  but  it  is  probable  that  the  haemorrhage 
is  produced  by  tubercular  formations  in  the 
neighbourhood  of,  and  implicating  the  walls  of, 
some  of  the  larger  vessels  at  the  root  of  the 
lungs.  Though  this  can  be  considered  only  a 
clinical  variety  of  pulmonary  phthisis,  the  cases 
are  genuine  instances  of  consumption,  as  is  proved 
by  the  fact  that,  if  they  live  long  enough,  they 
run  the  same  course  of  increasing  consolidation 
and  excavation  as  ordinary  phthisis. 

8.  Laryngeal  Plithisis.  See  Larynx,  Dis- 
eases of. 

9.  Chronic  Tubercular  Phthisis. — This  con- 
stitutes the  ordinary  type  as  sketched  under  the 
head  of  symptoms.  In  the  autopsies  of  this 
form  are  to  be  iound  all  the  pathological  elements 
of  phthisis,  namely,  tubercle — miliary,  grey,  and 
Tvhite— caseous  masses, and  infiltration — greyand 
catarrhal — croupous  pneumonia,  fibroid  tissue, 
and  calcareous  deposits, — showing  that  no  abrupt 
pathological  line  of  demarcation  can  be  drawn 
between  the  different  varieties  of  phthisis,  what- 
ever clinical  peculiarities  they  may  present ;  and 
that  the  appearance  of  miliary  tubercle  is  a 
matter  of  infection  of  the  lymphatics,  in  which 
time  plays  an  important  part. 

Diagnosis. — Phthisis  is  distinguished  from 
other  chest-aiFections  principally  OQ  the  evidence 
of  physical  signs.  The  evidences  of  consolidation 
separate  it  at  once  from  bronchitis ;  while  the 
tendency  of  the  signs  to  become  localised  in  the 
apices  of  the  lungs,  their  special  characters,  and 
the  combination  of  consiiniptivo  symptoms,  dis- 
tinguish it  generally  from  pneumonia. 

Of  the  various  forms  of  phthisis,  the  most  dif- 
ficult to  diagnose  Irom  other  diseases  is  acute 
miliary  tuberculosis,  which  at  its  onset  is  some- 
times mistaken  for  acute  bronchitis,  from  the 
fine  rdles  and  rhonchi  accompanying  the  miliary 
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formation.  It  has  also  been  confounded  with 
enteric  fever,  from  the  high  pyrexia,  the  depres- 
sion of  the  patient,  and  the  occasional  diarrhoea 
accompanying  it ;  but  in  both  cases  the  rapidly 
advancing  symptoms,  and  the  steadily  progressing 
physical  signs,  such  as  increased  and  scattered 
crepitation,  if  proper  and  frequent  examinations 
be  made,  ought  to  leave  us  in  no  doubt  as  to  the 
nature  of  the  case. 

The  diagnosis  between  scrofulous  pneumonia 
(acute  phthisis)  and  croupous  pneumonia  is  not 
easy  at  the  ushering  in  of  these  complaints,  the 
physical  signs  not  always  sufficing  for  this  pur- 
pose. In  a  short  time,  however,  the  detection  of 
lung-tissue  in  the  sputum,  and  the  rapid  wasting, 
make  matters  quite  certain. 

The  diagnosis  of  chronic  tubercular  phthisis 
fromanasniia  and  chlorosis,  sometimes  confused 
with  it  on  account  of  the  amenorrhoea  often 
common  to  both,  is  made  by  the  physical  signs  ; 
by  the  different  kinds  of  pallor  in  the  two  dis- 
eases ;  and  lastly,  in  chlorosis,  by  the  absence 
of  wasting.  The  diagnosis  of  excavation  in 
phthisis  from  bronchiectasis  is  by  no  means 
easy,  as  the  position  of  the  cavernous  sounds  is 
not  alwjiys  sufficient  to  determine  the  nature 
of  the  lesion.  Dilated  bronchi  are  found  in 
the  subclavicular  and  interscapular  regions,  and 
where  ulceration  is  proceeding  in  bronchiectasis 
lung-ticsue  may  be  detected  in  the  sputum.  The 
convulsive  character  of  the  cough,  and  the  foetid 
expectoration,  abundant,  but  mixed  largely  with 
air,  generally  enable  us  to  decide  in  favour  of 
dilated  bronchi. 

DoBATioN  AND  Peognosis. — Early  detection 
of  the  disease,  and  improved  treatment  have 
worked  a  great  revolution  in  our  ideas  as  to  the 
duration  of  phthisis. 

The  estimates  of  Laennec,  Louis,  Bayle,  and 
others  assigned  two  years  as  the  mean  duration 
of  life  in  phthisis  generally.  Pollock's  statistics, 
founded  on  between  3,000  and  4,000  hospital 
cases,  give  a  considerable  extension  of  this,  in- 
asmuch as  at  the  end  of  two  years  and  a  half 
the  majority  were  sufficiently  recovered  to  have 
a  fair  expectation  of  life. 

The  statistics  of  C.  J.  B.  Williams  and  the 
writer,  founded  on  1,000  cases  among  the  upper 
classes,  give  an  average  duration  in  198  deaths 
of  7  years  8'72  months  ;  and  in  802  living  of  8 
years  2  months.  The  fact  of  these  patients 
having  all  been  one  year  and  upwards  under  ob- 
servation necessarily  excludes  some  of  the  acute 
cases;  but  with  this  limitation  these  figures, 
striking  though  they  be,  may  be  tsiken  as  a  cor- 
rect average  for  the  duration  of  the  disease  among 
the  upper  classes  under  modern  treatment,  es- 
pecially as  72  percent,  of  the  living  had  recovered 
sufficiently  to  pursue  their  usual  avocations,  and 
many  among  them  had  already  lived  upwards 
of  twenty  years  since  their  first  attack.  The 
duration  of  the  disease  is  found  to  be  considerably 
influenced  by  age  ;  for  it  is  longer  in  proportion 
lis  the  age  of  attack  is  later,  this  retarding 
influence  being  more  conspicuous  among  males 
than  females.  Females  are  att-Jickod  earlier,  and 
the  disease  in  them  runs  a  shorter  course  by 
nearly  two  years  than  among  males. 

Of  the  varieties  of  phthisis  acute  tuberculosis 
is  the  most  rapid  in  its  course,  generally  termi- 
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nating  in  a  few  weeks,  or  occasionally  in  a  few 
days.  Scrofulous  pneumonia  lias  hardly  a  less 
rapii  course,  though  it  may  occasionally  be  ro- 
tardtd,  the  disease  becoming  chronic,  and  the 
patient  surviving  for  many  years.  Laryngeal 
phthisis  has  a  short  duration,  and  most  un- 
favourable prognosis.  Catarrhal  phthisis  has 
an  average  duration  somewhat  below  the  ave- 
rage of  eight  years  of  ordinary  phthisis.  Fi- 
broid phthisis,  on  the  other  hand,  exceeds  the 
ordinary  duration  by  nearly  two  years.  Hsemor- 
rhagic  and  scrofulous  phthisis  are  both  of  long 
duration.  These  calculations  are  based  on  sta- 
tistics of  patients  of  the  upper  classes  treated 
according  to  the  best  medical  and  hygienic  treat- 
ment known  ;  but  if  hospital  cases  are  reckoned, 
the  average  of  duration  of  phthisis  generally,  and 
of  its  various  forms,  must  be  held  to  be  much 
lower  than  the  above  estimate. 

The  prognosis  in  phthisis  depends  chiefly  on 
the  extent  to  which  the  system  is  infected,  and 
especially  whether  or  not  other  organs  are  the 
seats  of  tubercle.  Cases  of  acute  tuberculosis 
resemble  closely  those  of  pyaemia  in  their  symp- 
toms and  fatal  course,  and  only  differ  in  the 
nature  of  the  pathological  products.  Similarly 
single-cavity  cases,  where  the  disease  is  strictly 
limited,  bear  a  strong  resemblance  to  chronic 
abscesses,  which  go  on  discharging  for  long 
periods,  without  materially  curtailing  the  life  of 
the  patient.  The  future,  therefore,  of  the  patient 
depends  to  a  great  extent  on  whether  the  dis- 
ease may  be  considered  local  or  general,  though 
of  course  we  admit  in  both  instances  a  consti- 
tutional predisposition,  possibly  of  different 
degrees  of  intensity.  Where  the  infection  is 
rapid  and  complete,  as  in  acute  tuberculosis  and 
most  instances  of  scrofulous  pneumonia,  the  pro- 
gnosis is  most  unfavourable.  Where,  again,  the 
disease  is  limited  to  one  lung,  and  associated 
with  similar  processes  in  the  joints,  as  in  scrofu- 
lous phthisis,  which  act  as  diverticula  to  the 
central  disease,  the  prognosis  becomes  far  more 
hopeful,  and  the  individual  may  last  on  for  many 
years. 

The  prognosis  in  laryngeal  phthisis  is  most 
unfavourable,  on  account  of  these  cases  being 
always  associated  with  extensive  lung-tuber- 
culosis ;  while  in  hsemorrhagic  phthisis,  where 
the  pulmonary  mischief  is  small  and  limited 
to  the  root  of  the  lungs,  it  is  favourable,  excepting 
of  course  the  accident  of  death  during  an  att^ick 
of  hffimorrhage.  The  most  favourable  prognosis 
of  phthisis  must  bo  retained  for  cases  of  inflam- 
matory origin,  for  here  the  disease  often  remains 
limited  for  considerable  periods  of  time,  and  the 
patient  may  live  on.  almost  unconscious  of  it,  to 
the  natural  term  of  life.  If,  however,  the  fibroid 
element  be  largely  produced,  a  new  danger  arises 
from  the  obstruction  to  thocirculation,  caused  by 
the  contraction  of  the  lungs,  dropsy,  dilatation 
of  the  heart,  affection  of  the  kidneys,  and  death. 

The  influence  of  heredity  on  prognosis  lies  in 
its  precipitating  the  onset  of  the  disease,  and  not 
in  its  curtailing  its  duration,  though,  of  course,  an 
individual  attacked  earlier  will  die  at  an  earlier 
age,  the  duration  of  the  disease  being  the  same. 
The  influence  of  stage  must  be  duly  taken  into 
account,  for  statistics  show  a  far  more  favour- 
able prospect  for  mere  consolidation  than  when 


a  cavity  is  formed,  and  this  is  obvious  from  tht 
increase  of  danger  arising  from  two  sources, 
namely  from  purulent  infection  and  pulmonary 
aneurisms. 

The  grounds  for  an  unfavourable  prognosis 
are: — 1,  rapid  extension  of  disease  or  of  lung- 
excavation  ;  2,  por.sistent  afternoon  pyrexia; 
3,  symptoms  of  groat  irritability  of  the  gastro- 
intestinal tract,  red  tongue,  diarrhoea,  piiin  in 
the  abdomen  ;  4,  great  wasting  with,  or  with 
out,  pyrexia,  combined  with  a  good  appetite ;  and 
5,  strong  hereditary  predisposition,  showing  it- 
self in  several  brothers  and  sisters  being  attacked 
at  an  early  age. 

TKBATjrENT. — The  treatment  of  phthisis  may 
be  considered  under  three  heads — 1.  medicinal; 
2.  dietetic  and  hygienic  ;  and  3.  climatic. 

I.  Medicine. — The  medicinal  treatment  must 
be  directed  to  three  objects :  firstly,  to  raise 
the  standard  of  nutrition  and  to  counteract  the 
phthisical  cachexia ;  secondly,  to  reduce  and  allay 
the  local  inflammations  and  congestions  which 
accompany,  and  considerably  complicate,  the 
tubercular  changes ;  and  thirdly,  to  relieve  the 
various  urgent  symptoms.  The  first  object  is 
carried  out  by  tonics,  such  as  iron,  quinine, 
arsenic,  the  mineral  acids,  and,  above  all,  cod- 
liver  oil,  which  has  been  shown  to  be  the  most 
effective  agent  of  all  in  counteracting  phthisical 
disease.  Some  precautions  axe,  however,  neces- 
sary to  ensure  its  being  tolerated  for  long 
periods.  The  pale  oil  should  be  preferred,  and 
ordered  in  doses  of  from  5j  to  5SS  shortly  be- 
fore or  after  meals.  The  best  vehicles  for  it  are 
the  vegetable  bitters — such  as  gentian,  calumba, 
quassia,  nus  vomica  and  strychnia,  hop,  camo- 
mile, and  cascarilla — combined  with  an  acid  or 
alkali,  according  to  the  stateof  the  gastric  mucous 
membrane,  and  rendered  more  palatable  by  the 
addition  of  tincture  or  infusion  of  orange  peel 
or  syrup  of  ginger.  Various  other  vehicles  are 
used,  such  as  milk,  salt  and  water,  lemon-juice, 
orange  wine,  and  sherry ;  while  many  patients, 
especially  children,  take  it  best  in  an  emulsion, 
composed  of  cod-liver  oil,  a  few  drops  of  strong 
liquor  potassse  or  liquor  ammoniae,  with  an 
essential  oil,  like  that  of  cloves  or  cinnamon,  to 
cover  the  taste.  In  the  great  majority  of  cases 
cod-liver  oil  is  well  borne,  if  exhibited  with 
discretion.  Other  oils  are  of  use,  but  few  equal 
the  cod-liver  oil  in  efiicacj',  on  account  of  its 
great  penetrative  power,  and  of  its  forming  with 
the  biliary  and  pancreatic  juices  a  compound 
easily  absorbed  by  the  lacteals.  Malt  extract 
and  similar  preparations,  though  of  greatly  in- 
ferior nutritive  power  to  cod-liver  oil,  often 
cause  increase  of  weight,  chieflj'  by  assisting  the 
patient  to  digest  more  starch.  Of  greatly  in- 
ferior utility  to  the  oil  are  the  preparations  of 
phosphorus  and  sulphur,  such  as  the  hypo- 
phosphites  of  lime,  soda,  and  iron,  sulphurous 
acid,  and  the  sulphites,  all  of  which  have  a  con- 
siderable amount  of  testimony  cited  in  their 
favour  as  tonics  and  blood-purifiers. 

In  France  the  sulphur  springs  of  Eaux  Bonnes, 
Cauterets,  Bagn^res  de  Luchon,  and  Bagnferes  de 
Bigorrc  are  largely  frequented  by  consumptives, 
the  ground  of  this  treatment  being  that  the  re- 
sults of  Claude  Bernard's  experiments  show  that 
sulphur  when  abso'-bed  is  excreted  through  the 


respiratory  mucous  membraue.  Peter  considers 
that  any  benefit  tliat  may  accrue  is  owing  to  the 
influence  of  sulphurous  acid  on  the  catarrhal 
conditions.  The  ai-senical  waters  of  La  Bour- 
boule  and  RoyAt  are  strongly  recommended  by 
Dr.  Noel  Gueneau  de  Mussy. 

We  may  here  consider  the  treatment  of  the 
pyrexia  of  phthisis.  In  addition  to  rest  in  bed, 
auti-periodics,  as  quinine  in  large  doses  in  an 
effervescing  saline,  salicine  (gr.  x),  and  salicylate 
of  soda  (gr.  x  to  xx),  may  be  given  every  four 
<jr  six  hours,  if  tlie  pyrexia  be  considerable.  If 
the  temperature  only  slightly  exceed  100°  F., 
and  if  it  be  followed  by  much  sweating,  then 
arsDuic,  in  the  form  of  liquor  arseuicalis  or  liquor 
arseniei  hydrochloricus  (nvii  to  v),  three  times  a 
-day,  is  indicated.  Where  these  medicines  fail, 
recourse  may  be  had  to  cold  compresses  over 
the  chest,  to  sponging  with  vinegar  and  water, 
and  if  the  patient's  strength  permit,  to  the  '  wet 
pack,'  swathing  the  patient  in  wet  sheets ;  and 
if  the  pyrexia  be  very  persistent  and  tormenting 
to  the  sxiiferer,  immersion  in  a  bath  of  90°  F., 
lowered  gradually  to  60°  F.,  may  be  tried.  The 
reduction  of  temperature  and  consequent  relief 
is  great,  but  not  always  permanent  in  character, 
and  pyrexia  in  phthisis  may  be  considered  one 
of  its  obstinate  symptoms. 

The  second  object  of  treatment,  the  reduction 
of  local  inflammation,  is  best  accomplished  by 
mild  antiphlogistic  means,  such  as  salines,  with 
or  without  antimony ;  and  counter-irriuition  to 
the  chest- wall  by  blisters,  iodine,  or  vesicating 
liniments,  mustard,  or  the  milder  but  still  effec- 
tual application  of  linseed-meal  poultices.  Steady 
continuance  with  these  wiU  often  render  seda- 
tives for  the  cough  unnecessary. 

The  third  object,  namely,  the  palliative  treat- 
ment, includes  that  of  the  various  urgent  symp- 
toms. 

The  cough,  when  not  reduced  by  the  counter- 
irritation,  may  be  to  a  certain  extent  allayed  by 
fi  combination  of  sedatives,  such  as  opium  and 
its  salts,  conium,  henbane,  hydrocyanic  acid, 
Ajnerican  cherry,  with  mild  expectorants,  of 
which  chloric  ether,  lemon  juice,  and  squills  are 
examples.  Where  the  cough  is  frequent  and  the 
expectoration  difficult,  and  there  is  proof  of  ac- 
tive disease,  tubercular  or  pneumonic,  proceeding 
in  the  lungs,  an  effervescing  saline,  containing 
carbonate  of  ammonia,  with  small  doses  of  opium 
and  antimonial  wine,  taken  two  or  three  times  at 
night,  will  greatly  relieve  the  symptoms,  the  rule 
in  the  treatment  of  consumption  being  to  restrict 
the  sedatives,  as  far  as  possible,  to  the  night,  so  as 
not  to  interfere  with  the  appetite  and  digestion. 
The  preparations  of  tar,  in  the  form  of  capsule, 
pill,  or  solution,  are  useful  in  reducing  profuse 
•expectoration.  The  inhalations  of  iodine,  com- 
pound tincture  of  benzoin,  carbolic  acid,  crea- 
sote,  larch  and  turpentine,  are  useful  if  expecto- 
ration is  offensive  or  requires  stimulating  ;  or 
again,  those  of  chloroform,  conium,  hop,  when 
the  cough  is  convulsive  and  dry. 

The  pains  in  the  chest  may  be  alleviated  by 
painting  with  tincture  of  iodine  or  stimulating 
liniments,  such  as  turpentine  and  ammonia  ;  or 
else  on  Dr.  Iloberts's  plan,  by  securing  the  im- 
mobility of  the  side  by  strapping. 

Night-meais,  when  profuse,  may  be  reduced 
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by  oxide  of  zinc  (gr.  ij  to  iv),  by  gallic  or 
sulphuric  acids,  by  sulphate  of  iron,  by  arse- 
niate  of  iron  (gr.  ^  to  but  most  effectually 
of  all  by  the  preparations  of  belladonna,  in  the 
form  of  the  extract  (gr.  \  to  gr.  1),  or  as  solu- 
tion of  sulphate  of  atropia  (iitj  to  ij),  or  used 
hypodermically.  Dover's  powder  in  )  0-gr.  doses 
is  useful,  but  Dr.  Murrell  has  lately  strongly  re- 
commended picrotoxine  (gr.  in  form  of  a  pill), 
or  muscarine  (iivv  of  one  per  cent,  solution),  to 
be  taken  at  bed-time,  as  more  eifeotual. 

Biarrhoea.  where  due  to  bilious  derangement 
and  an  acid  state  of  the  primae  viae,  is  best 
treated  by  mercurial  purgatives,  combined  with 
carbonate  of  soda  or  lime-water.  Where  it 
partakes  of  the  nature  of  a  flux,  accompanied  by 
a  pale  tongue  and  great  debility,  it  may  be 
checked  by  astringents,  such  as  haematoxylon, 
catechu,  krameria,  bael,  and  carbonate  or  citrate 
of  bismuth.  When  ulceration  of  the  intestine 
is  proceeding,  it  is  characterised  by  a  red,  irri- 
table tongue,  pain  and  tenderness  of  the  abdo- 
men, and  persistency  of  the  diarrhoea.  Here, 
as  in  other  forms  of  ulceration,  opium  audits 
salts  answer  best,  and  may  be  given  internally 
with  sulphate  of  copper  (grain  \  to  |)  every 
three  or  four  hours.  When  the  stomach  is  too 
irritable  to  tolerate  medicine  by  the  mouth, 
opium  and  morphia  suppositories  are  useful,  but 
still  better  are  opiate  enemata,  which,  acting 
directly  on  the  irritable  ulcers,  check  the  pain 
and  diarrhoea,  and  often  afford  considerable  re- 
lief. In  very  obstinate  cases  tannic  acid  (four 
to  five  grains),  acetate  of  lead  (three  to  four 
grains),  may  be  added  to  the  injection.  The 
opposite  state  of  bowels,  namely,  constipation,  is 
very  common  in  the  early  stages  of  phthisis,  and 
is  best  corrected  by  changes  in  diet,  such  as 
the  use  of  brown  bread  and  oatmeal,  cooked  and 
fresh  fruit,  regular  exercise,  and  if  these  prove 
insufficient,  a  mild  aloetie  or  rhubarb  pill,  or 
the  use  of  some  mineral  water,  as  Friedrichshall, 
Pullna,  Carlsbad,  Hunyadi  Janos,  and  others. 

The  di/spnoea  of  advanced  cases  generally 
arises  from  difficulty  of  expectoration,  and  the 
greatly  curtailed  respiratory  power,  and  may  be 
relieved  by  spiritns  setheris,  carbonate  of  am- 
monia, and  other  diffusible  stimulants.  The  pain 
arising  from  perforation  in  pneumothorax  is  best 
treated  by  opium,  and  strapping  the  side  to 
limit  the  movements  of  respiration,  and  if  much 
liquid  effusion  or  accumulation  of  air  takes  place, 
it  is  sometimes  advisable  to  tap  the  chest;  but, 
as  a  rule,  the  state  of  the  patient  does  not  allow 
of  very  active  measures. 

Bed-soros  should  be  prevented  by  the  use  of  a 
water-bed,  and  the  skin  of  the  dependent  parts 
can  be  fortified  by  lotions  of  spirit  and  water 
(one  part  in  four).  If  a  bed-sore  has  formed,  it 
is  best  to  protect  it  from  friction  by  the  use  of 
circular  air  or  down  cushions,  or  thick  felt- 
plaister,and  the  raw  surface  can  be  painted  with 
collodion,  or  be  regularly  dressed. 

2.  Diet, — The  great  object  being  to  introduce 
as  large  a  quantity  of  nutritious  food  as  can  be 
digested,  abundance  of  meat,  plainly  cooked, 
with  fresh  vegetables,  and  a  fair  amount  of  bread 
and  starchy  food  should  bo  given.  Fatty  mate- 
rial, if  it  can  be  digested,  should  be  largely 
represented  in  the  dietary,  and  many  physicians 
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advise  large  quantities  of  croiim,  butter,  and 
suet ;  but,  considering  tlio  large  amount  of 
fatty  matter  included  in  cod-liver  oil,  which  is 
a  severe  test  at  flrat  to  the  digestive  powers, 
it  is  not  advisable  to  increase  the  amount  of 
fat  until  the  oil  is  well  tolerated.  Milk  (1  to 
Ik  pints  a  day),  alone  or  wilh  lime-water,  is 
a  staple  food  for  the  consumptive;  and  when 
coVs  milk  disagrees,  ass's  or  goat's  may  often 
be  substituted  with  advantage.  Koumiss  and 
whey  are  frequently  used  iu  G-erraaiiy  and  Rus- 
sia, but  they  have  not  become  popular  in  this 
country.  The  digestive  powers  being,  as  a  rule, 
weakened,  much  good  may  be  done  by  the  addi- 
tion of  animal  ferments,  such  as  liquor  pepticus 
and  liquor  pancreaticus  (Benger)  to  the  food, 
which,  becoming  peptonised,  is  much  more  easilj' 
assimilated  (see  Pepi'onised  Food).  In  the  early 
stages  stimulants  are  not  largely  required,  as 
they  increase  the  cough  and  lung-h-ritation  ;  but 
when  the  strength  fails,  and  the  powers  of  diges- 
tion are  wenk,  they  may  be  given  frequently,  and 
advantageously  combined  with  liquid  nourish- 
ment, such  as  eggs,  soups,  various  meat-essences 
and  panadas,  arrowroot,  and  jelly.  When  wine 
is  required,  in  chrouic  cases,  it  will  be  found  that 
claret,  hock,  sauterne,  and  chablis  tend  to  irri- 
tate the  cough  less  than  the  stronger  wines. 

Hygiene. — The  consumptive  patient  should 
inhabit  a  well-ventilated,  well-drained  house, 
built  on  a  dry  soil,  sand  or  gravel,  sheltered  from 
cold  winds  and  well  exposed  to  the  south,  not 
hemmed  in  by  trees,  the  most  suitable  for  the 
neighbourhood  of  the  house  being  of  the  coni- 
fer* order.  The  bed-room  should  be  lofty, 
provided  with  a  fireplace  for  warmth  and  outlet 
ventilation ;  and  unless  the  cubic  space  be  abun- 
dant, inlets  for  the  supply  of  fresh  air,  in  the 
form  of  vertical  tubes,  should  supplement  the 
ordinary  indraught  of  the  door  and  window. 

Clothing  and  Exercise.  —  The  underclothing 
should  be  wuoUen,  either  flannel  or  lambswool, 
or  perhaps  iu  summer  merino  may  be  . allowed, 
the  object  being  to  secure  a  good  non-conductor 
of  changes  of  the  temperature  which  will,  at  the 
same  time,  absorb  cutaneous  moisture.  The  rest 
of  the  clothes  must  be  adapted  to  the  season,  the 
invalids,  male  or  female,  always  bearing  in  mind 
their  greater  liability  to  catiirrh  than  ordinary 
persons,  and  using  wraps  freely,  more  especially 
when  driving. 

Exercise  must  depend  on  the  stage  of  the  dis- 
ease, and  the  strength  of  the  patient.  In  the  first 
suige,  especially  when  the  diseiise  is  limited  to 
one  lung,  and  no  fever  or  hiemorrhage  is  present, 
active  exercise  in  the  form  of  walking  is  ad- 
visable. Under  careful  superintendence  cer- 
tain gymnastic  exercises  may  be  of  benefit, 
which,  by  raising  the  arms,  lift  the  upper  ribs, 
and  increase  the  size  of  the  thoracic  cavity, 
especially  in  the  upper  regions,  and  thus  necessi- 
tnre  a  larger  inspiration  of  air,  and  in  time  this 
leads  to  furl  her  development,  and  even  to  hy- 
pertrophy of  the  hoalrhy  lung.  Emphysema  may 
be  produced  iu  the  diseased  lung  by  this  means, 
winch  is  useful  in  limiting  any  further  advance 
of  infective  tubercular  disease. 

Riding  is  excellent  for  a  large  number  of 
p'ltieuts,  being  intermediate  between  the  active 
Hiid  piissive  varieties  of  exercise.    Where  the 


disease  is  more  extensive  and  advanced,  only  th& 
passive  forms  of  driving  and  sailing  are  pos- 
sible. 

3.  Cliviate. — The  main  point  to  be  held  in  view 
is  to  give  the  consumptive  a  climate  in  which  he 
can  breathe  freely,  take  abundant  outdoor  exer- 
cise, and  experience  tliat  amount  of  suraulating 
influence  which,  while  it  improves  his  appetite 
and  powers  of  digestion,  does  not  irritate  the 
mucous  membrane  of  the  lungs  or  increase  the 
cough.  The  selection  is  generally  dilHeult,  and 
depends  not  only  on  the  class  of  cases,  but  must 
be  sometimes  modi  fled  by  individual  peculiarities. 
See  Climate,  Treatment  of  Disease  by. 

The  writer's  statistics,  founded  on  25 1  consump- 
tives, who  passed  one  or  more  winters  out  of 
England,  assign  the  most  favourable  results  to 
sea-voyages,  and  the  next  to  Egypt  and  other  dry 
climates.  The  Metliterrdnean  basin  follows  next 
in  point  of  success;  while  the  moist  temperate 
climates  of  Pau  and  Rome  give  far  less  good 
results,  and  Madeira  only  slightly  surpasses 
these.  The  same  statistics  show  the  foreign 
health-stations  to  be  on  the  whole  more  success- 
ful in  prolonging  life  than  the  English  ones; 
but  we  must  not  forget  that  the  most  advanced 
cases  fall  to  the  lot  of  the  latter,ou  account  of  the 
diflSculty  of  travelling ;  and,  on  the  other  hand, 
a  great  advantage  enjoyed  by  the  home  stations 
is  the  superiority  of  the  food  and  appliances  for 
invalids,  which  may  in  some  degree  compensate 
for  the  smaller  number  of  days  in  which  exercise 
can  be  taken,  and  the  greater  vicissitudes  of 
weather.  Of  the  British  health-resorts  the  dryer 
ones,  such  as  Hastings,  Ventnor,  and  Bourne- 
mouth, have  afforded  more  favourable  results  than 
Torquay  and  Penzance.  It  is  impossible  in  a  few 
sentences  to  lay  down  rules  for  climate-selection, 
but  a  few  general  outlines  may  be  given  of  the 
suitability  of  diiferent  groups  of  agencies. 

The  British  south-coast  stations  are  beneficial 
in  scrofulous  phthisis,  and  in  many  cases  where 
the  appetite  is  poor,  and  tendency  to  catarrh  not 
the  prevailing  feature.  In  the  catarrhal  form  of 
phthisis  Madeira,  and  the  West  India  Islands, 
especially  the  Blue  Hills  of  Jamaica,  are  ad- 
visable; the  combination  of  warmth  with  saline 
influence,  and  the  absence  of  stimulating  quali- 
ties, seeming  to  answer  best. 

Dri/  stimuLdiing  marine  climates,  such  as  the 
Riviera,  Malaga,  and  Algiers,  are  recommended 
in  phthisis  of  inflammatory  origin,  and  in  all 
eases  where  it  is  desirable  to  combine  stimulating 
influence  with  a  moderate  degree  of  warmth,  and 
decided  dryness  of  atmosphere. 

Where  the  stimulating  influence  is  undesirable, 
as  in  patieiits  of  excitable  temperament,  or  irri- 
table gastric  mucous  membrane,  the  vcrij  dry 
inlniid  climates,  like  those  of  Egypt  or  South 
Africa,  are  preferred. 

Sea-voyages  to  Australia  and  New  Zealand,  or 
the  shorter  one  to  the  Cape,  are  indicated  in 
cases  of  haemorrhagic  phthisis,  in  cases  of  limi- 
ted first  or  third  st^ige,  where  the  patient's 
strength  is  unequal  to  much  exercise,  and  where 
he  or  she  have  suflFered  from  close  confinement 
in  crowded  cities. 

High  altitudes. — The  increasing  mass  of  testi- 
mony in  favour  of  this  form  of  climate-treatment 
for  consumption,  in  both  Europe  and  America, 
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augurs  that  in  a  few  years  it  will  be  used  more 
largely. 

At  present  the  Andes,  the  Rocky  Mountains, 
and  the  Alps,  and  even  the  South  African  high- 
lands, are  frequented  by  consumptives;  but  the 
conditions  of  temperature  and  altitude  manifestly 
vary  greatly  ;  and  while  the  climates  of  Quito  and 
t^auta  h'k  di  Bogota  resemble  in  temperature 
that  of  Malaga,  the  winter  extremes  of  Davos 
in  the  Alps  are  more  nearly  akin  to  those  of 
Canada.  In  all  these  places,  however,  there 
exists  a  distinctly  specific  influence  apart  from 
that  of  heat  and  moisture,  in  the  form  of 
diminished  barometric  pressure,  which  is  shown 
in  the  patients  residing  at  high  altitudes.  The 
chest  becomes  expanded,  and  hypertrophy  of 
the  healthy  lung-tissue  takes  place,  accompanied 
by  vesicular  emphysema  around  the  lesions. 
Patients  in  the  first  or  third  stage  of  phthisis 
■with  only  limited  lesions,  endowed  with  fail- 
powers  of  circulation  and  able  to  take  exercise, 
are  the  proper  cases  for  this  form  of  climate, 
and  in  many  of  such  complete  arrest  of  the  dis- 
ease may  be  confidently  predicted. 

C.  Thegjjobe  Williams. 

PHYSICAL      EXAMINATION".— The 

object  of  a  physical  examination  is  to  ascertain 
the  precise  seat,  limits,  and  cliaracters  of  those 
evidences  of  disease  which  are  recognisable  by 
our  sen-'^es,  and  which  are  called  jjhysical  signs. 
In  making  such  an  examination  we  bring  to  bear 
all  our  senses,  with  whatever  instrumental  aids 
may  be  available  to  detect  the  signs  of  disease. 
In  the  present  article  a  description  -will  be  given 
of  the  physical  examination  of — (1)  the  patient 
generally;  (2)  the  cerebro-spinal  system  ;  (3)  the 
respiratory  system;  (4)  the  organs  of  circulation; 
(5)  the  mediastinum;  and  [6)  the  abdomen. 

1.  General  Survey. — Our  attention  will  first 
of  all  be  naturally  attracted  to  the  i)hysiognomy 
of  the  patient,  that  is  to  his  general  appearance 
and  bui.\d.  We  note  his  apparent  height  and 
weight,  and,  if  possible,  correct  our  observation 
by  scale  and  measure.  We  observe  the  state 
of  nutrition,  firmness  or  laxness  of  muscle,  cor- 
pulence, thinness,  emaciation — atrophy  of  any 
particular  muscle  or  group  of  muscles.  The 
complexion  of  the  patient  is  to  be  remarked, 
■whether  clear,  sallo-w,  dark,  fair,  jaundiced,  or 
pigmented;  also  lividity  or  pallor  of  surface  and 
mucous  membranes.  The  apparent  age  as  con- 
trasted with  actual  years  of  the  patient ;  elas- 
ticity of  features,  condition  of  hair,  presence  of 
arcus,  &c.  The  symmetry  and  play  of  features, 
the  expression  whether  of  vivacity.'despondency, 
suffering,  anxiety,  paralysis,  or  hysteria.  See 
Phtsiognomy. 

Whilst  making  those  preliminary  observations, 
a  general  outlineof  the  history  of  the  patient  and 
of  his  present  illness  will  have  been  elicited. 

The  pulse  should  next  bo  noted  {see  Pulse). 
We  may,  in  important  cases,  extend  our  in- 
quiries or  record  our  observations  by  means  of 
the  pphygmograph.    See  Sphyomograph. 

The  respiration  of  the  patient  requires  atten- 
tion as  regards  rapidity;  mechanism,  that  is, 
■whether  abdominal  or  thoracic  in  normal  pro- 
portion ;  rhythm,  regular  or  irregular,  easy  or 
laboured ;  and  freedom  or  otherwise  from  pain. 
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The  action  of  the  nares,  and  any  recession  yr 
otherwise  of  soft  parts  during  respiration,  should 
be  especially  observed.    See  Spirometeb. 

In  health  and  under  physiological  conditions 
of  age,  exercise,  emotion,  &c.,  there  is  a  tolerably 
constant  ratio  between  the  respiration  and  pulse- 
rate,  namely,  one  respiration  to  from  three  to  four 
pulse-beats.  In  disease  this  ratio  is  often  much 
altered.  The  average  respiration -rate  in  a  healthy 
adult  is  from  17  to  20  per  minute,  in  the  infint 
about  40  per  minute,  between  one  and  five  years 
about  26  per  minute.  In  old  age  the  respirations 
are  very  slightly  accelerated  :  in  children  they 
are  quick  and  often  irregular,  being  momentarily 
suspended  by  anything  that  excites  their  wonder 
or  close  attention. 

The  odour  of  the  breath  may  attract  attention. 
It  may  under  morbid  conditions  be  foetid,  uri- 
nous, '  mercurial,'  alcoholic,  or  gangrenous.'  See 
Brkath,  The. 

The  condition  of  the  skin,  whether  drv  or 
hot,  moist  or  sweating,  and  the  presence  or'  ab- 
sence of  any  eruption,  scars,  ulcers,  or  pigmen- 
tation, will  be  duly  noted.  The  presencs  of 
pyrexia  will  be  exactly  ascertained  by  the  ase 
of  _  the  clinical  thermometer,  an  instrument 
which  ranks  with  the  stethoscope  in  value ;  but 
the  employment  of  the  thermometer  does  not 
exclude  the  necessity  of  testing  the  condition  of 
the  surface  by  the  hand,  whereby  we  observe  the 
resultant,  so  to  speak,  of  the  bodily  heat,  tem- 
pered it  may  be  by  evaporation,  or  exaggerated 
by  undue  dryness  in  exposed  parts.  Probably 
the  use  of  the  surface  thermometer,  in  combi- 
nation with  the  ordinary  clinical  instrument, 
would  more  exactly  give  us  this  information, 
upon  which  important  therapeutical  indications 
rest ;  but  the  hand  of  the  skilled  observer  fully 
suffices  for  the  purpose.  The  surface  thermo- 
meter is  of  value  in  estimating  localised  eleva- 
tions of  temperature  ;  for  example,  over  the  site 
of  an  empyema,  in  peritonitis,  and  in  connection 
with  certain  nerve-lesions.   See  Thermometer. 

The  condition  of  the  finger-ends — clubbing, 
lividity — must  be  observed.  Important  infor- 
mation as  to  previous  acute  illnesses  within  the 
past  six  months  can  be  obtained  by  inspecting 
the  nails,  a  transverse  furrow  marking  the 
period  of  defective  or  arrested  nutrition  during 
such  illness. 

The  condition  of  the  teeth  may  indicate  pre- 
vious illness  or  syphilitic  inheritance. 

The  state  of  the  eyes,  and  especially  any  ir 
regularity  of  the  pupils,  requires  attention. 

The  condition  of  the  tongue  and  gums  furnishes 
us  with  valuable  information. 

The  careful  superficial  inspection  of  the  patient 
in  the  manner  above  sketched  will  perhaps  at 
once  lead  to  a  more  minute  examination  of  some 
one  organ  or  system  of  organs  as  the  probable 
seat  of  disease  ;  and  having  thus  far  succeeded 
in  locating  the  disease,  the  other  organs  and 
functions  of  the  body  will  of  course  come  under 
review,  but  the  physician  will  be  more  especially 
inquisitive  with  regard  to  such  organs  or  func- 
tions as  maybe  in  sympathy  with  those  in  which 
disease  has  been  detected. 

It  may  be,  however,  that  on  careful  examination 
wo  fail  to  find  any  organic  lesion  to  account  for 
the  symptoms  present,  and  for  signs  of  wastirg, 
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pyrexia,  &c.,  which  notify  the  illness  of  the  pa^ 
tient.  We  may  then — but  not  till  then — refer 
uie  case  to  one  of  those  blood-conditions  which 
for  a  time  run  tlu-ir  course  without  manifesting 
any  definite  k'sion. 

Again,  it  may  be  that  certain  signs  of  general 
illness,  and  especially  pyrexia  and  wasting,  can- 
not be  accounted  for  sufficiently  by  the  amount 
of  disease  discovered.  Here  we  must  suspect 
that  the  lesion  we  have  ascertained  is  but  an  ex- 
pression of  a  more  general  state. 

Having  made  these  remarks — relating  to 
orderly  measures  of  inquiry,  without  a  due  re- 
gard to  which  no  physician  or  surgeon,  however 
skilful  in  any  one  department,  can  fail  to  com- 
mit the  errors  of  the  narrowest  specialist — we 
will  proceed  to  consider  the  physical  examination 
of  those  regions  of  the  body,  especially  the  chest 
and  abdomen,  in  which  objective  signs  can  be 
accurately  observed. 

2.  Cerebro-spinal  System,  Physical  Ex- 
amination of. —  The  objective  phenomena  of 
disease  affecting  the  nervous  system  are  often  very 
obscure,  and  it  is  the  more  important  that  they 
should  be  sought  for  in  a  methodical  manner. 

(a)  The  Head. — The  head  should  be  examined 
as  to  size,  shape,  condition  of  fontanelles,  the 
presence  of  wounds,  tumours,  or  depressions. 

The  size  of  the  head  varies  greatly  in  different 
people,  without  any  seemingly  corresponding 
variation  in  the  condition  of  the  brain.  It  is 
very  difficult  to  say  whether  enlargement  of 
head  is  due  to  thickening  of  the  skull  or  en- 
largement of  its  contents.  In  rickets  and  in 
hydrocephalus  the  head  is  relatively  large  ;  in 
idiocy  relatively  small. 

The  shape  of  the  head  is  of  more  importance 
than  the  size.  We  may  recall  the  long  head, 
witli  square,  high  forehead,  of  rickets  ;  the  broad, 
vaulted  skull,  with  shallow  orbits  and  prominent 
eyes,  of  hydrocephalus. 

The  condition  of  the  anterior  fontanelle  must 
be  carefully  observed  in  all  cases  of  children 
with  cerebral  symptoms — it  should  be  neither 
tense  nor  depressed. 

The  detection  of  local  changes,  such  as  thicken- 
ings, tumours,  scars,  or  depressions  over  the  skull, 
wiU  throw  much  light  upon  a  case  presenting 
cerebral  symptoms. 

{b)  The  Spinal  Column. — The  spinal  column 
must  be  carefully  examined  for  undue  promi- 
nence or  depression  of  spinous  processes,  or 
other  tumours,  and  for  lateral  or  antero-posterior 
curvature.  Kneading  and  percussion  should  be 
employed  over  each  spinous  process  to  elicit  any 
tenderness.  The  fingers  should  be  passed  firmly 
along  the  spinal  groove  on  either  side  to  ascertain 
if  there  bo  any  painful  point,  and  much  cure 
must  be  taken  not  to  confound  such  pain  (com- 
monly neuralgic)  with  true  spinal  tenderness. 
The  application  of  the  hot  sponge,  or  ice-bag, 
successively  to  different  parts  of  the  spine  is  a 
moms  of  eliciting  valuable  signs  of  disease. 

In  all  cases  of  suspected  spinal  or  cerebral 
disease  the  siipcrjicial  and  deep  reflex  actions 
should  bo  tested,  as  affording  important  indi- 
cations respecting  the  integrity  of  succes.sive 
portions  of  the  cord,  and  the  condition  of  the 
parts  above.    See  Spinal  Cord,  Diseases  of. 


By  the  ophthaLmmcope  an  example  of  the  cere- 
bral circuhition  may  be  observed  in  the  retina, 
and  the  condition  of  vessels  noted.  Certain 
lesions  of  thr-  optic  disc  correspond  also  with 
deeper  and  more  widespread  nervous  disease  {see 
Oputhalmoscoi'H  in  Medicine).  By  the  use  of 
f/raduatcd  compasses  the  sensibility  of  the  peri- 
pheral nerves  may  be  estimated.  Electricity 
enables  us  to  ascertain  the  irritability  of  volun- 
tary muscles ;  and  by  the  dynamometer  we  may 
compare  muscular  power  on  the  two  sides.  /See 
Electhicity  ;  and  Dynamumetee. 

Further  details  respecting  the  diseases  of  the 
nervous  system,  and  the  methods  for  their 
diagnosis,  will  be  found  under  appropriate 
headings. 

3.  Respiratory  System,  Physical  Exami- 
nation of. — The  respiratory  system  includes  the 
respiratory  tract  and  lungs. 

(a)  Larynx. — The  condition  of  the  larynx 
and  trachea  is  examined  into  by  listening  to  the 
voice,  whether  husky,  altered  in  tone,  or  sup- 
pressed. Any  tenderness  or  external  deformity 
is  ascertained  by  careful  palpation. 

By  means  of  the  laryngoscope  the  condition 
of  the  epiglottis,  larynx,  and  trachea  can  be 
thoroughly  explored.  &ce  Lahtngoscopb  ;  and 
Larynx,  Diseases  of. 

(6)  Chest. — In  making  an  examination  of  the 
chest,  the  physician  should  follow  a  methodical 
routine  of  inspection,  palpation,  percussion, 
and  auscultation. 

1.  Inspection. — The  general  sliape  and  build 
of  the  chest  is  observed  —  whether  it  be  the 
broad,  well-formed  chest  of  robust  health;  or  the 
small,  narrow,  long  chest,  with  antero-posterior 
and  lateral  diameters  diminished,  costal  angle 
narrow,  and  ribs  oblique  and  approximated — 
adapted  to  small  lungs.  Or  the  thorax  may  be 
unduly  expanded,  with  wnde  intercostal  spaces, 
straightened  ribs,  widened  costal  angle,  and  deep 
antero-posterior  diameter,  to  accommodate  large 
lungs.  Again,  the  thorax  may  be  distorted  by 
various  kinds  of  spinal  curvature,  or  as  the  re- 
sult of  rickets,  or  from  external  pressure,  .as  in 
the  depressed  lower  sternum  of  shoemakers  {sec 
Deformities  of  the  Chest).  Lastly,  there  may 
be  local  Jlattenings  or  bulgings. 

The  movements  of  the  chest  are  of  great  impor- 
tance in  diagnosis.  We  estimate  the  freedom  or 
otherwise  with  which  air  enters  the  chest  during 
inspiration  by  the  equable  expansion  of  its  several 
parts,  or  by  the  immobility  or  recession  of  any 
portion  the  entry  of  air  into  which  is  retarded  or 
impeded;  and  thiscan  be  accurately  done  by  means 
of  the  pneumograph.  In  cjises  of  general  ob- 
struction to  entry  of  air,  whether  by  impediment 
at  the  main  air- passage  or  in  its  entire  distribution, 
there  is  universiil  recession  of  all  the  soft  parts — 
the  supni-clavicular  region  sinks  downwards,  the 
hypochondria  recede,  and  the  intercostal  spaces 
deepen  during  the  effort  to  expand  the  chest 
ajzaiust  atmospheric  pressure.  On  the  other  hand, 
when  the  difficulty  of  expansion,  whether  from 
intrinsic  disease  or  obstruction  of  passages,  i.s  re- 
stricted to  one  side  of  the  chest  or  to  a  portion  of 
one  lung,  the  restrained  expansion  during  in.si>ira- 
tion  is  limited  to  that  portion.  Thus  from  in- 
spection alone  wo  may  often  form  a  shrewd  guess 
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fis  to  the  seat  and  even  the  nature  of  the  disease 
present. 

In  estimating  local  alteration  of  shape  the  eye 

is  perhaps  more  useful  than  any  instiniment  of 

measure.    Calipers  of  various  patterns  may  be 

used  for  taking  diameters  in  diifereut  direc- 
tions.   But  for  recording  differences  of  shape 

on  the  two  sides  the  cyrtomctcr  is  very  useful. 

This  instrument  was  originally  introduced  by 

M._  Woillez,  and   consisted  of  two  halves  of 

a  jointed  whalebone  measure,  connected  by  a 

hinge,  which  could  be  adapted  accurately  to  the 

shape  of  the  chest,  and  after  removal  the  various 

curves  on  the  two  sides  could  be  traced  on  paper. 

The  cyrtometers  now  most  in  use  are  made  of 

soft  metal,  two  sufiB.ciently  long  pieces  of  which 

are  connected  by  an  indiarubber  joint  or  hinge. 

Double  tape-measures  are  also  used  for  ascer- 
taining the  circumference  on  the  two  sides,  and 
by  their  means  the  relative  expansion  during 
respiration  on  the  two  sides  can  be  compared. 
Various  forms  of  stethometer  have  been  designed 
for  the  same  purpose.    See  Stethometer. 

The  vital  capacity  of  the  lungs  may  be  very 
accurately  estimated  by  means  of  the  spirometer. 
See  Spirometee. 

2.  Palpation. — Palpation  is  employed  in  aid 
of  both  inspection  and  percussion. 

a.  During  preliminary  inspection  of  the  chest 
the  position  of  the  heart's  apex-hcat  should  be 
invariably,  and  as  a  matter  of  habit,  ascertained, 
and  any  deviation  from  its  normal  seat,  namely, 
the  fifth  intercostal  space  one  inch  to  the  sternal 
side  of  the  left  nipple  line,  should  be  noted. 

h.  Any  local  bulging  or  tumour  will  naturally 
be  manipulated  to  ascertain  its  relation  with 
bone,  or  soft  structure,  whether  it  be  solid  or 
soft,  fluctuating  or  pulsatile. 

c.  In  connection  with  percussion,  the  trained 
observer  will  note  differences  of  resistance,  as 
well  as  of  sound,  over  diseased  areas. 

d.  Increase  or  diminution  of  vocal  vibration 
07  fremitus  will  be  noted  over  any  spot  of  altered 
resonance,  by  applying  the  hand  and  making  tlie 
patient  utter  some  resonant  words,  such  as 
'  ninety -nine.' 

Vocal  fremitus  is  increased  by  consolidation 
of  lung ;  diminished  by  much  thickening  of  the 
pleura,  by  obstruction  to  the  main  bronchus,  or 
by  air  in  the  pleura ;  annulled  by  fluid  in  the 
pleura.  N.B. — In  many  cases  of  fluid  in  the  pleura 
some  vibrations  are  felt,  probably  communicated 
from  above.  The  loudness  or  feebleness  of  the 
voice  must  of  course  be  taken  into  account  in 
estimating  fremitus,  and  corresponding  parts  on 
the  two  sides  should  always  be  compared. 

Loud,  coarse,  bronchial  rdles  may  cause  the 
chest-walls  perceptibly  to  vibrate,  producing 
rhanchal  fremitus.  Pleuritic  friction  may  like- 
wise be  perceptible  to  the  hand  applied— yirfcjiwn 
fremitus.  In  cases  of  effusion  into  the  pleural 
cavity,  or  in  hydatid  cysts  near  the  surface, 
fluctuation  may  be  elicited  on  palpation. 

3.  Percussion.— Percussion  is  tlie  method  of 
examination  by  which  we  detect  the  various  de- 
grees of  resonance  of  different  parts  of  the  chest, 
depending  upon  the  relative  amount  of  air  and 
solid  structure. 

It  is  best  to  use  the  fingers  for  percussing, 
one  finger  of  the  left  hand  being  placed  firmly 
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over  the  point  to  be  percussed,  and  struck  with 
one  or  two  of  the  fingers  of  the  right  hand, 
semi-flexed,  so  that  the  tips  of  the  fingers  fall 
vertically  upon  the  pleximeter  finger.  Percus- 
sion should  be  made  from  the  wrist,  not  from 
the  elbow  ;  the  stroke  should,  as  a  rule,  be  light, 
and  always  perfectly  even  on  the  two  sides ; 
sometimes  a  heavier  stroke  may  be  needed,  but, 
as  a  rule,  far  more  information  is  obtained  from 
light  than  from  heavy  percussion.  In  comparing 
the  percussion  note  over  the  two  sides  of  the 
chest,  points  exactly  corresponding  must  be 
taken,  and  the  pleximeter  finger  must  be  placed 
in  a  corresponding  position ;  for  example,  it 
must  not  be  placed  parallel  with  the  ribs  on 
one  side  and  across  them  on  the  other. 

The  sense  of  touch  is  very  valuable  in  per- 
cussion in  estimating  resistance  of  the  part 
struck.  Dulness,  and  particularly  the  hardness 
and  want  of  resilience  over  thickened  adlierent 
pleura,  may  thus  be  readily /eZ^  by  the  pleximeter 
finger  during  percussion.  This  sense  of  touch 
should  be  carefully  cultivated,  and  its  depriva- 
tion is  a  great  disadvantage  in  the  use  of  the 
artificial  pleximeters  and  percussors  first  intro- 
duced by  Piorry,  although  possibly  these  may 
be  useful  for  demonstration  to  a  class.  The  ob- 
server should  not  be  content  with  comparing 
corresponding  points  on  the  two  sides  of  the 
chest  from  above  downwards,  but  he  should  in- 
variably trace  any  dulness  or  resonance  from 
either  side  across  the  sternum  to  ascertain  the, 
limits  of  resonance  or  dulness  in  this  direction. 
Prom  neglect  of  this,  important  information  is 
often  missed.  The  height  to  which  the  pulmo- 
nary note  extends  above  the  clavicle  on  the  twu 
sides  should  be  compared. 

Begions  of  the  Chest. — For  convenience  in 
describing  the  distribution  of  signs,  both  of  per- 
cussion and  auscultation,  it  is  customary  to  divide 
the  chest  into  regions.  The  names  employed  to. 
distinguish  these  regions  sufiiciently  define  their 
limits,  namely,  the  supra-clavicular,  clavicular, 
infra-  or  sub-clavicular,  mammary,  infra-mam- 
mary regions  on  each  side  in  front;  the  superior 
and  inferior  axillary  regions;  the  supra-spinatus, 
infra-spinatus,  interscapular,  and  infra-scapulai 
regions  on  each  side  posteriorly. 

(a)  Normal  Percossion  Signs. —  There  is  a 
certain  standard  degree  of  resonance  over  the 
lungs,  only  to  be  duly  estimated  by  experience, 
which  is  known  as  normal  pulmonary  resonance. 
In  certain  regions  of  the  chest  tlie  pulmonary 
resonance  is  naturally  lessened  or  replaced  by 
dulness.  Pulmonary  resonance  should  commence 
1^  inch  above  the  level  of  the  clavicle.  In  the 
clavicular  and  sub-clavicular  regions,  on  firm 
percussion,  the  note  should  be  even  on  the  two 
sides,  as  low  as  the  third  rib.  Below  this  level 
on  the  right  side,  we  still  obtain  full  resonance 
until  we  arrive  at  the  fourth  space,  where  in  the 
mammary  line  the  note  becomes  slightlj'  raised 
and  shortened,  becoming  dull  in  the  fiftli  space 
and  downwards  to  the  margin  of  the  cartilages. 
On  very  light  percussion  the  pulmonary  re- 
sonance may  be  obtained  half  a  space  lower,  and 
at  least  an  inch  to  two  inches'  diflerence  in  level 
may  be  obtained  between  the  extreme  limits  of 
deep  expiration  and  inspiration.  In  the  lateral 
(axillary)  region  the  limit  of  percussion-resonance 
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reached  about  an  interspace  lower.  At  the 
sternal  margin  it  is  a  little  higher,  from  the 
encroachment  of  the  right  side  of  the  heart  upon 
the  inferior  angle  of  the  lung.  Roughly,  and 
for  clinical  purposes,  a  line  drawn  outwards  from 
the  base  of  the  xiphoid  cartilage  may  bo  said  to 
define  the  upper  border  of  the  liver-dulness. 

On  the  left  side,  in  the  line  midway  be- 
tween the  sternum  and  nipple,  we  already,  at 
the  third  cartilage,  obtain  elevation  of  pitch  and 
shortening  of  the  percussion  note;  and  at  the 
fourth  space  dulness,  from  the  underlying  heart. 
Between  this  (mid-sterno-nipple)  line  and  the 
sternum,  and  bounded  above  by  the  fourth  carti- 
lage and  below  by  the  level  of  the  apex-beat,  is 
the  normal  area  of  superficial  cardiac  dulness.  In 
the  nipple  line  at  the  corresponding  levels '  some 
deadening  of  percussion  note  may  be  obtained, 
but  pulmonary  resonance  is  otherwise  clear  to  the 
sixth  rib  ;  in  the  lateral  axillary  region  to  the 
seventh.  Below  the  sixth  rib  in  front,  and  the 
seventh  laterally,  stomach  resonance  is  obtained. 

Over  the  sternum,  percussion  is  naturally 
somewhat  wooden  and  resisting,  within  degrees 
varying  with  the  condition  of  the  bones.  The 
first  piece  of  the  sternum  is  normally  some- 
what less  resonant  than  the  next  two  pieces,  but 
it  should  be,  on  firm  percussion,  by  no  means 
dull.  Below  the  level  of  the  fourth  cartilages 
the  heart  and  liver  cause  the  note  to  be  dull, 
although  even  here  a  certain  degree  of  reson- 
ance is  in  health  communicated  from  the  adjacent 
right  lung. 

In  the  posterior  regions  of  the  chest  the 
degrees  of  resonance  are  almost  entirely  in  ac- 
cordance with  the  thickness  and  character  of 
superjacent  tissues.  Thus  in  the  scapular  and 
inter-scapular  regions  increased  force  of  percus- 
sion is  necessary  to  elicit  pulmonary  resonance, 
whilst  in  the  lateral  and  infra-scapular  region 
the  percussion  note  is  full  and  low-pitched.  On 
the  right  side  this  resonance  is  replaced  by  dul- 
ness below  the  tenth  rib,  and  deep  percussion 
•will  elicit  a  certain  impairment  of  resonance  as 
high  as  the  ninth  rib,  in  the  mid-scapular  line. 
On  the  left  side  resonance  should  be  good  to  the 
extreme  base,  except  that  in  the  posterior  axillary 
line  a  small  and  restricted  area  of  dulness  may 
be  sometimes  made  out,  corresponding  with  the 
position  of  the  spleen. 

(6)  Morbid  Percussion  Signs. — Modifications 
in  the  distribution  of  percussion-resonance  over 
the  chest  may  be  produced  either  by  general  or 
by  local  causes. 

General  causes. — Pulmonary  vesicular  emphy- 
sema, by  enlarging  the  lungs  and  extending  their 
boundaries,  causes  encroachment  of  pulmonary 
resonance  over  those  regions— the  prsecordial, 
right  infra-mammary,  sternal,  and  right  inferior 
basic,  which  are  normally  dull.  In  congenital 
smallness  of  lungs  the  boundaries  of  pulmonary 
resonance  are  somewhat  retracted,  so  that  liver- 
dulness  in  front  and  behind  is  slightly  higher,  and 
heart-dulness  more  extensive. 

Local  causes. — One  class  of  these  are  encroach- 
ments of  other  organs.  Enlargement  of  the  heart 

'  By  employing  tlio  terms  '  lines '  and  '  levels '  to  mean 
ttie  vertical  lines  and  horizontal  levels,  in  connection 
with  definite  anatomical  points,  f.y.  mid-scapular-,  nipple- 
lines,  nipple-,  second-,  third-,  fourth-,  &c,  rib  levels,  bi./ 
portion  at  (bo  chest-surfiuui  zzuu'  be  accnratelv  defined. 


will  cause  increased  area  of  prsecordial  dulness 
upwards  and  to  the  left,  or  upwards  and  to  the 
right,  according  as  the  left  or  right  side  of  tlie 
heart  is  most  affected.  Effusion  into  the  peri- 
cardium will  cause  similar  dulness,  extending  up 
wards  towards  the  manubrium  stemi,  and  to  the 
right  beyond  the  sternum.  Aneurismal  tumours 
in  connection  with  the  heart  or  great  vessels, 
give  rise  to  dulness,  chiefly  in  the  neighbour- 
hood of  the  sternum  above  the  fourth  carti- 
lage, or  in  one  or  other  inter-scapular  region. 
Enlargement  of  the  liver  and  spleen  will  cause 
them  to  encroach  upon  the  pulmonary  resonance. 
Effusion  into  the  peritoneum,  if  extensive,  will 
cause  displacement  upwards  of  the  abdominal 
organs  and  diaphragm,  encroaching  upon  the 
lower  area  of  pulmonary  resonance,  and  even 
causing  collapse  of  the  lower  portion  of  the 
Lungs,  thus  giving  rise  to  dulness. 

ESlision  of  fluid  into  the  pleura  will  give 
rise  to  absolute  dulness  to  the  level  to  which  the 
effusion  extends  upwards.  The  upper  boundary 
of  this  dulness,  if  the  lungs  be  sound,  varies 
slightly  with  the  position  of  the  patient.  In 
order,  however,  accurately  to  define  the  upper 
margin  of  dulness  from  fluid  effusion  the  lightest 
possible  percussion  must  be  employed.  In  any 
case  of  considerable  effusion  into  the  pleura  the 
dulness  encroaches  upon  the  median  line,  and  to- 
wards the  opposite  side.  See  Pletjea,  Diseases  of. 

The  chief  kinds  of  morbid  percussion  signs 
will  now  be  discussed. 

Dulness,  hardness,  flatness. — These  terms  are 
by  no  means  synonymous  with  regard  to  per- 
cussion sounds.  Bulness  varies  infinitely  in 
degree.  Thus  over  a  pleuritic  effusion  the  tone- 
lessness  is  absolute ;  and  to  this  degree  of  com- 
pleteness of  dulness  the  term  flatness  of  percus- 
sion-note is  sometimes  applied.  There  are  but 
a  few  other  chest-conditions  in  which  such  abso- 
lute dulness  is  obtained  ;  for  example,  extensive 
pericardial  effusions,  hydatid  tumours,  extensive 
malignant  growths  invading  the  lungs  and  in- 
filtrating the  bronchi.  In  inflammatory  conso- 
lidation of  the  lung  there  is  always  a  certain 
degree  of  wooden  tone  in  the  percussion  note. 
In  cases  of  scattered  patches,  or  nodules,  of 
consolidation  in  the  lungs,  with  air-containing 
tissue  around,  the  dulness  may  be  only  very 
slight,  amounting  to  a  mere  shortening  of  the 
note  with  elevation  of  pitch.  In  estimating  the 
slight  shades  of  dulness  elevation  of  pitch  is  the 
first  point  to  arrest  the  attention.  Hardness  of 
percussion,  alwaj's  more  or  less  appreciable  with 
dulness,  is  associated  especially  with  consolida- 
tions of  lung  overlaid  by  thickened  adherent 
pleura. 

Skodaio  resonance.  —  In  all  cases  of  con- 
siderable effusion  of  fluid  into  the  pleura,  in 
which  the  lung  is  not  completely  collapsed,  a 
peculiar  high-pitched  tympanitic  resonance  is 
found  at  the  sterno-clavicular  region  on  the  same 
side.  This  resonance,  called  Skodaic  resonance, 
is  a  very  characteristic  sign,  and  has  been  attri- 
buted to  relaxation  of  lung  still  in  contact  with 
the  chest>-wall.  As  the  effusion  advances  to 
completely  fill  the  chest,  this  resonance  becomes 
replaced  by  dulness. 

Wlien  effusion  of  fluid  follows  upon  pneumo- 
thorax, the  lung,  unless  held  above  by  strong 
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adhesions,  is  abeady  completely  collapsed  ;  and 
above  the  ierel  of  the  duluess  caused  by  fluid 
there  is  a  tympanitic  note,  caused  by  free  air  in 
the  pleura.  In  this  case  the  level  of  the  fluid 
in  the  pleura  shifts  with  every  change  in  the 
position  of  the  patient. 

Whether  the  effusion  be  of  serum,  pus,  or  blood, 
the  percussion  signs  are  the  same. 

Wooden  permtssion-note  is  obtained  by  per- 
cussing over  thickened  pleura  with  some  air- 
containing  tissue  beneath.  The  sense  of  re- 
sistance is  marked,  the  pitch  high,  and  the  dura- 
tion of  sound  short.  This  degree  of  dulness, 
with  increased  resistance,  is  commonly  present 
below  the  clavicle  in  cases  of  phthisis,  with 
thickened  pleura,  and  perhaps  smaU,  empty 
cavities,  bounded  by  hardened  lung-tissue. 

Amphoric  or  tubular  percussion  is  the  sound 
elicited  by  percussing  over  a  superficial  empty 
cavity,  connected  by  adhesions  to  the  chest- 
wall.  The  pitch  varies  with  the  size  of  the 
cavity,  but  is  always  somewhat  high.  The 
Bound  can  be  exactly  imitated  by  percussing  the 
■cheek  drawn  tensely  over  the  teeth,  with  the 
mouth  slightly  open. 

Cracked  metal  sound,  or  bruit  de  pot  f&le,  is 
obtained  by  sharp  percussion  over  a  cavity  such 
as  the  above.  Sudden  displacement  of  air  in  the 
cavity  wiU  cause  the  sound,  which  somewhat 
resembles  that  produced  by  placing  the  two 
hands  hollowed  in  apposition,  and  striking  upon 
the  knee.  A  little  secretion  in  the  cavity  will  fa- 
cilitate the  production  of  the  sound.  This  sound 
may  often  be  appreciated  by  the  touch  before 
it  can  be  heard.    It  is  of  little  clinical  value. 

Bell-sound  is  elicited  by  combined  percussion 
and  auscultation,  and  when  present  is  charac- 
teristic of  pneumothorax.  The  stethoscope  must 
be  applied  over  the  resonant  part  of  the  chest, 
and  at  another  point  within  the  same  area  a  piece 
of  metal,  such  as  a  coin,  laid  upon  the  chest, 
must  be  smartly  struck  with  a  second  piece  of 
metal.  The  auscultator  hears  a  sound  of  a  clear 
bell-like  character  within  the  chest,  which  is  of 
quite  a  different  quality  from  that  produced  by 
tiie  mere  contact  of  metals.  It  is  essential  for  the 
production  of  this  sign  that  the  stethoscope  and 
the  struck  metal  be  both  within  the  area  of 'chest- 
surface  corresponding  with  the  air-containing  sac 
of  the  pleura.  If,  for  instance,  either  be  placed 
over  a  point  below  the  level  of  any  fluid  effusion 
present  the  sound  will  be  lost,  to  be  recovered 
on  altering  the  position  of  the  patient  so  as  to 
displace  the  fluid.  By  means  of  this  sign,  the 
limits  of  a  pneumothorax  may  be  accurately 
defined. 

Hydatid  fremitus  is  a  vibratile  sensation, 
Bomefcimes  to  be  felt  on  smart  percussion  over  an 
hydatid  effusion.  In  cases  of  pyo-pneumothorax 
a  similar  sensation  may  sometimes  be  felt,  on 
percussing  at  the  exact  level  of  the  surface  of 
the  effused  fluid. 

4.  Auscultation. — Auscultation  simply  means 
the  act  of  listening ;  but  the  art  of  ausculuvtion 
implies  a  great  deal  more  than  this,  namely,  the 
appreciation  of  the  healthy  or  morbid  conditions 
■which  produce  the  sounds  heard  on  applying  the 
ear  to  the  chest  or  to  other  parts.  If  the  ear 
of  the  observer  be  directly  applied  to  the  chest 
■or  part  undur  observation,  auscultation  is  said  I 
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to  be  immediate.  If  some  substance  or  instru- 
ment be  used  as  a  medium  between  the  ear  and 
the  part  under  observation,  mediate  auscultation 
is  said  to  be  practised.  Such  an  instrument  is 
named  a  stethoscope.    See  Stethoscope. 

(«)  Normal  Respiratoet  Sounds.— If  the  ste- 
thoscope be  applied  over  the  trachea  of  a  healthy 
person,  tubular  blowing,  or  bronchial  respiration, 
is  heard — that  is,  a  sound  as  of  air  blown  to  and 
fro  through  a  tube,  and  with  moderate  velocity  ; 
the  mechanism  of  the  sound  being  the  entrance 
and  outflow  of  air-ciuTents  through  the  narrowed 
glottic  aperture  of  the  trachea,  producing  sono- 
rous vibrations  within  the  tube  below.  As  the 
stethoscope  is  passed  downwards  to  the  first  piece 
of  the  sternum,  the  same  sound  is  still  heard,  but 
more  distant  and  mufiled.  In  the  upper  inter- 
scapular region,  where  the  great  divisions  of 
the  bronchi  ar-i  comparatively  superficial,  the 
tracheal  sounds  may  still  be  indistinctly  recog- 
nised; but  below  and  aside  from  these  points 
these  sounds  are  normally  obscured  by  the  vesi- 
cular pulmonary  sounds,  into  the  production  of 
which  they,  however,  necessarily  enter. 

The  pulmonary  vesicular  breath-sound  is  pro- 
duced by  the  friction  of  air  entering  the  air-sacs 
from  the  minute  bronchioles,  and  it  is  supple- 
mented by  the  conduction  of  what  remains  of  the 
glottic  breath-sound,  now  infinitely  subdivided. 
During  calm  breathing  the  sound  accompany- 
ing inspiration  should  be  soft  and  breezy,  giving 
the  idea  of  innumerable  similar  and  associated 
sounds.  In  intensity  the  sound  is  even  from 
commencement  to  near  the  end,  when  it  fades 
without  perceptible  interval  into  the  expiratory 
sound.  The  expiratory  sound  commences  at 
the  moment  inspiration  ceases,  being  continuous 
with  the  inspiratory  sound,  but  it  rapidly  fades 
in  intensity,  ceasing  to  be  audible  after  the  first 
one-fifth  or  one-third  of  the  expiratory  act.  Of 
the  time  occupied  between  the  commencement 
of  one  inspiration  and  that  of  the  next,  the  in- 
spiratory act  occupies  nearly  one-half  (^tlis), 
the  expiratory  act  the  remainder,  with  the  ex- 
ception of  a  very  brief  interval  of  pause,  between 
the  end  of  expiration  and  the  commencement  of 
the  next  inspiration.  It  may  here  be  observed 
that  when  the  expiration  is  said  to  be  prolonged, 
it  is  meant  that  the  expiratory  soimd  is  audible 
through  a  longer  period  of  the  act  than  natural. 

If  the  respiration  be  hurried  and  forced,  the 
inspiratory  sound  is  coarser  and  louder,  and 
the  expiration  more  audible,  these  sounds  ap- 
proximating to  the  puerile  breathing  which  is 
normal  to  yoimg  children. 

In  health  tlie  vesicular  breath-sound  should 
be  about  equally  well  heard  over  the  front  and 
back  of  the  chest,  allowance  being  made  for 
additional  thickness  of  covering  over  certain 
regions. 

(i)  Morbid  Respiratory  Sounds. — Puerile, 
compensatory,  or  supplcmcntai-y  breathing  is 
characterised  by  increased  loudness  of  vesicular 
breath-sound,  with  some  prolongation  of  expi- 
ration. Besides  being  audible  over  the  chest 
generally  in  healthy  young  children,  this  exag- 
gerated breath-sound  may  be  heard  over  certain 
parts  of  the  chest  in  persons  who  have  sonic 
other  part  disabled  or  diseased.  Thus,  with 
effusion  of  fluid  into  one  pleura,  the  respiratory 
4  o  2 
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sounds  over  the  opposite  lung  are  exaggerated 
or  puerile.  If  one  apex  bo  diseased,  the  breath- 
sound  at  the  other  apex  is  exaggerated.  This 
increased  breath-sound  to  make  up  for  deficient 
function  elsewhere  is  called  compenmtori/  or  svp- 
'plcmentary  breathing. 

The  breath-sound  may  be  enfeebled  over  the 
whole  chest,  as  in  cases  of  emphysema  or  thoracic 
muscular  debility.  Localised  enfeeblement  of 
breath-sound  may  be  due  to  several  causes— (1) 
local  emphysema;  (2)  adherent  and  thickened 
pleura,  as  after  old  pleurisy  at  the  base ;  (3) 
blocking  of  the  alveoli  by  catarrhal  products — 
common  in  commencing  phthisis  at  one  apex; 
(4)  closure  of  bronchial  tubes  by  plugs  of  mucus, 
or  from  spasm.  If  the  rest  of  the  lungs  be  free, 
this  local  enfeeblement  is  made  up  for  by  com- 
pensatory breathing  on  the  opposite  side,  or  in 
other  parts  of  the  same  lung. 

Suppressed  breath-sound  signifies  removal  of 
lung  from  the  surface  by  eifusion  of  air  or  of  fluid 
into  the  pleura,  or  occlusion  of  a  main  bronchus 
by  compression  or  morbid  growth. 

Wavy  jerking  respiration  are  terms  cha- 
racterising a  kind  of  respiration,  in  which  the 
inspiration  is  either  partially  or  completely  in- 
terrupted several  times.  The  expiration  is  rarely 
thus  affected.  Waviness  of  respiration  may  be 
due — (1)  to  an  irregular  action  of  the  inspiratory 
muscles,  common  in  nervous  people;  (2)  to  car- 
diac impulse,  in  which  case  these  interruptions 
are  rhythmic  with  the  heart's  pulsation ;  (3) 
unequally  distributed  impairment  of  the  lung- 
elasticity,  for  example  in  early  tubercle-deposits. 
Dr.  Walshe  considers  that  pleuritic  adhesions 
may  have  the  same  effect.  It  will  be  seen  then 
that  waviness  of  breath-sound  is  very  com- 
monly independent  of  any  organic  change,  and 
requires  other  signs  to  render  it  of  any  value  in 
diagnosis.  Jerking  respiration  or  interrupted 
breath-sound  is  more  commonly  due  to  organic 
lesions  of  the  third  kind  mentioned. 

Cogged  breath-sound  is  a  somewhat  clumsy 
term  applied  to  a  form  of  interrupted  respiration 
in  which  the  interruptions  are  very  even,  three  or 
four  to  each  inspiration.  Much  importance  is 
attached  to  the  sign  by  some  authors.  It  ap- 
pears to  be  due  to  obstruction  in  the  smallest 
bronchioles,  either  by  dryish  secretion  or  small 
nodules  of  tubercle,  requiring  some  accumula- 
tion of  inspiratory  force  to  overcome  it.  The 
sounds  commonly  give  place  to  a  bubbling  rale. 

Harsh  respiration  with  -prolongation  of  expi- 
ration implies  a  want  of  vesicularity  in  the 
sound.  Whilst  vesicular  breath-sound  has  been 
compared  to  the  sound  produced  by  the  breeze 
passing  through  leaf-laden  trees,  harsh  breath- 
ing, on  the  other  hand,  resembles  a  similar 
\)reeze  traversing  their  naked  branch-tops.  Some 
prolongation  of  the  expiratory  sound  is  insepa- 
rable from  harshness  of  breath-sound.  Harsh- 
ness of  breath-sound  by  no  means  implies  in- 
treased  loudness  —  rather  the  contrary.  En- 
feebled respiratory  murmur  is  commonly  harsh 
— always  so  when  due  to  alveolar  obstruction. 
The  meaning  of  harshness  of  breath-sound  is 
simply  commencing  consolidation;  it  goes  with 
incipient  dulness,  and  is  one  of  the  earliest  signs 
of  apex-disease  in  consumption.  There  can  be 
little  doubt  that  its  real  mechanism  depends 


upon  the  extinction  of  the  vesicular  part  of  the 
normal  breath-sound,  and  the  better  conduction 
of  the  glottic  sounds,  which  at  peripheral  parts 
of  the  lung  are  usually  muffled  and  obscured  by 
the  vesicular  sounds.  The  prolongation  of  the 
expiration  is  very  characteristic  of  this  early, 
alteration  of  the  respiratory  sounds ;  and  it 
may  here  be  observed,  in  passing,  with  regard  to- 
morbid  breai/i-sounds,  thaX  the  expiration  is  tfie 
most  important  part  of  the  respiratory  act  to 
attend  to  in  auscultation. 

Divided  respiration,  usually  described  as  a  se- 
parate evidence  of  disease, is  really  an  inseparable^ 
factor  of  harshness  of  respiration.  Instead  of 
the  two  component  sounds,  inspiration  and  ex- 
piration, fading  imperceptibly  into  one  another, 
they  are  more  or  less  distinctly  separate,  the 
more  so  as  the  more  typical  bronchial  type  of 
breathing  is  acquired.  Deficiency  of  elasticity 
is  the  cause  to  which  the  division  is  usually 
ascribed  ;  it  is,  however,  a  significant  feature  of 
glottic  breathing. 

Bronchial  respiration  is  most  typically  heard 
over  simple  lung-consolidation,  as  pneumonia  at 
the  base  or  apex.  Skoda  well  describes  the  sound 
as  acoustically  identical  with  that  produced  bv 
placing  the  mouth  in  the  position  to  pronounce 
the  guttural  ch  (as  in  cAoir  or  cMstian),  and 
drawing  the  breath  to  and  fro.  The  inspiratory 
and  expiratory  sounds  are  about  equal  in  length, 
nearly  identical  in  pitch,  and  distinctly  divided 
from  one  another.  The  sound  varies  in  intensity 
and  definition  from  the  most  intense  tubular 
or  tracheal  breath-sound,  to  the  lower-pitched 
and  more  diffuse  blowing  respiration  {diffused 
bronchial  breathing).  Besides  hepatisation  of 
lung,  this  form  of  respiratory  sound  may  be 
produced  by  other  condensations  of  lung,  for  ex- 
ample, from  pressure,  or  by  tumours  extending 
from  the  neighbourhood  of  a  large  bronchus  to  the 
surface,  such  as  enlarged  bronchial  glands,  me- 
diastinal growths,  and  aneurismal  tumours.  The 
more  diffused  blowing  sounds  are  due  to  less  com- 
plete consolidation.  It  is  essential  that  the  bronchi 
be  patent,  in  order  that  bronchial  respiration 
may  be  heard;  thus,  in  cases  of  cancerous  growth 
invading  a  lung  from  its  root  and  occluding 
the  bronchi,  no  respiration  is  audible.  As  regards 
mechanism,  however,  it  can  scarcely  be  main- 
tained that  the  sound  is  produced  the  passage 
to  and  fro  of  the  air  in  tlie  bronchi  of  the  conso- 
lidated lung ;  for  (1)  at  the  period  when  bronchial 
breathing  is  most  dist-inct,  the  lung  is  immovably 
fixed  by  exudation;  (2)  the  play  of  the  chest- wall 
on  the  affected  side  is  almost  or  quite  restrained; 
(3)  the  air-cells  being  occupied,  there  is  no 
reason  why  air-currents  should  penetrate  the 
bronchi.  Hence  it  would  seem  that  bronchial 
respiration  is  but  the  glottic  breath-sound  re- 
verberating through  the  bronchial  tubes,  and 
well  conducted  to  the  surface.  A  remarkable 
experiment  of  MM.  Bondet  and  Ohauveau 
{Revue  Mcnsuclle,  1 877)  strikingly  confirms  this 
view.  In  a  horse  with  hepatisation  of  the  base 
of  one  lung  and  bronchial  breath-sound  over 
the  part  affected,  the  trachea  was  incised  below 
the  glottis,  and  the  wound  held  widely  open; 
the  bronchial  breathing  immediately  disap- 
peared, all  respiratory  sounds  ceasing  over 
this  portion  of  lung,  whilst  elsewhere  the  vesi- 
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ciilar  breath-sound  was  unimpaired.    A  musical 

reed  was  now  inserted  into  the  wound,  and 

the  musical  sounds  were  well-conducted  over 

the  consolidation,  but  little  audible  over  the 

healthy  portion  of  lung. 

Cavernous  respiration  is  a  breath-sound  in 

which  the  inspiration  and  expiration  have  both 

a  hollow  blowing  quality.  It  is  to  the  expiration 

that  the  hollow  wavering  quality  characteristic 

of  this  breath-sound  is  especially  attached,  and 

as  pointed  out  by  Dr.  E,  Thompson,  the  expi- 
ratory sound  is  lower  in  pitch  than  the  inspi- 
ratory. Cavernous  breathing  signifies  pulmonary 

cavity  usually  phthisical,  —  (1);  exceeding  in 

size  an  unsheUed  walnut;  (2)  either  empty  or 
•at  least  partially  so  ;  and  (3)  communicating  with 

one  or  more  patent  bronchial  tubes.  Softening 
of  tubercle  or  caseous  pneumonia,  pulmonary 
abscess,  or  bronchial  dilatation  of  sufficient  size, 
are  the  most  common  causes  of  cavity  in  the 

lung.    This  abnormal  sound  is  formed  by  

(a)  the  passage  to  and  fro  of  air  into  a  cavity 
with_  the  respiratory  movements;  {b)  the  con- 
duction and  modified  reinforcement  of  the  glot- 
tic respiratory  sound  within  a  cavity. 

Amphoric  breatJir-sound  is  a  variety  of  caver- 
nous respiration  having  the  same  characters,  but 
■on  an  exaggerated  scale;  that  is,  not  necessarily 
exaggerated  as  regards  loudness,  but  having  all 
the  qualities— blowing  character  and  hoUow- 
ness— intensified.  This  sound  is  heard  over  a 
large  superficial  cavity,  either  in  the  lung,  or  in 
the  pleura  freely  communicating  with  the  lung. 
Its  mechanism  is  identical  with  that  of  caver- 
nous respiration,  only  that  the  size  of  the  cavity 
is  large. 

(c)  Adventitious  Auscuxtatoet  Signs.— A  rale 
or  rhonchis  is  a  sound  produced  by  impediment 
to  the  entry  or  escape  of  air  within  the  lungs  or 
bronchial  tubes.  The  impediment  may  be  from 
narrowing,  or  secretion  within  the  tubes ;  from 
secretion  within  the  alveoli ;  or  from  destructive 
softening  or  oedema  of  the  lung-tissue.  The 
r&les  that  may  be  audible  over  the  chest,  are— 
sonorous,  sibilant,  crepitant,  sub-crepitani,  mu- 
cous, dry  crackling,  moist  crackling,  and  caver- 
nous. 

Sonorous  and  sibilant  rales  are  noises  of  a 
snoring  or  whistling  kind,  which  are  produced 
in  the  air-passages.  They  are  audible  with  both 
inspiration  and  expiration  (or  with  either),  and 
are  for  the  most  part  transitory  sounds,  being 
temporarily  or  permanently  removed  by  cough,  or 
in  other  cases  by  the  relief  of  the  spasm  which 
has  occasioned  them.    They  obscure  or  alto- 
gether mask  the  normal  respiratory  sounds.  Any 
narrowing  of  an  air-tube  will  give  rise  to  a 
sonorous  or  sibilant  rdle  according  to  the  degree 
of  narrowing  and  the  size  of  the  tube.  Thus, 
if  the  larger  tubes  be  affected,  and  the  narrowing 
not  great,  the  coarser  sound  is  produced.  If, 
on  the  other  hand,  the  finer  tubes  be  partially 
occluded,  or  a  larger  tube  be  greatly  narrowed, 
the  finer  sibilus  is  caused.  The  r&les  are  audible 
throughout  the  territory  of  the  tubes  affected. 
Thus  if  a  main  bronchus  be  compressed  or  nar- 
rowed, the  sonorous  r&le  so  occasioned  will  be 
heard  throughout  the  lung  on  that  side.  Throat- 
eibilus  in   croup  is   conducted   all   over  the 
chest. 
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The  precise  causes  of  these  r&les  are— fn 
narrowing  of  a  bronchus  from  external  pressure 
uncommon) ;  (2)  narrowing  from  local,  cica- 
cricial,  thickening  and  contraction  of  the  fibrous 
coat  of  the  tube  (uncommon);  (3)  mucous  col-, 
lections  in  the  tubes  giving  rise  to  imperfect  plugs 
which  vibrate,  causing  the  musical  sounds  (very 
common) ;  and  (4)  spasmodic  contraction  of  the 
medium-sized  tubes  (sibilus  in  asthma). 
hJ^IH-l-^'^  «gnify-(i)  Bronchial  catarrh,  or 
bronchitis  local  or  general,  as  the  case  may  be, 
affecting  the  larger  and  medium-sized  tubes  •  (2) 
tumours  pressing  upon  the  trachea  or  one  of  the 
mam  bronchi;  (3)  niunerous  minute  bronchial 
obstrue  ions  occasioned  by  pulmonary  miliary 
tuberculosis ;  or  (4)  asthma.  ^  '-^ 

Stridor  is  a  variety  of  sonorous  rhonchus,  due 
most  generally  to  pressure  of  a  malignant  or 
aneurisraal  tumour  upon  a  main  bronchus,  and 
tieard  chiefly  over  the  corresponding  side  It  is 
a  coarse,  vibrating  sound,  which,  however,  the 
trained  ear  can  readily  detect  to  be  of  distant 
origin.  Paralysis  of  the  vocal  cords  will  in 
some  cases,  lead  to  stridor. 

Crepitant  rdle,  or  fine,  dry  crepitation,  is  a 
minute  dry  cracklmg  sound,  in  wliich  the  crackles 
are  iiifinitely  small  and  even,  and  occupy  chiefly 
the  latter  part  of  inspiration.    The  sound  has 
been  compared  to  the  crackling  of  salt  upon  the 
fire,  or  that  produced  by  rubbing  a  pinch  of  hair 
between  the  fingers  close  to  the  ear.  Probably  the 
exact  mechanism  of  the  sound  is  the  abrupt  sepa- 
ration of  alveolar  surfaces,  coUapsed  by  inflam- 
matory or  other  oedema.  But  there  are  difficulties 
m  the  way  of  any  present  explanation  of  the 
souiad.    There  are  at  least  four  conditions  which 
wiU  give  nse  to  identically  the  same  sound,  as  far  ' 
as  the  ear  can  appreciate  it,  namely  (1)  incipient 
pneumonic  consolidation  (inflamed  oedema  stage) ; 
(2)  cedema  of  the  lungs  when  not  excessive,  as 
in  certain  stages  of  kidney-disease,  in  obstructive 
heart-disease,  &c. ;  (3)  mere  collapse  of  lung 
from  _  disease,  crepitant  rdle  being  often  tem- 
porarily heard  from  this  cause  at  the  extreme 
posterior  bases,  to  disappear  after  a  few  deep 
inspirations  ;  and  (4)  certain  cases  of  cedema  of 
the  pleura  dependent  upon  old  lung-disease. 
The  fine  crepitation  of  pneumonia  is  peculiar 
only  in  being  associated  with  commencing  tubu- 
lar breath-sound,  the  consolidation  associated 
with  which  gives  an  increased  intensity  and  de- 
finition to  the  crepitant  rdle.    When  associated 
with  acute  febrile  symptoms,  fine  crepitation 
indicates  the  congestive  stage  of  acute  pneu- 
monia.  If  seated  about  the  base,  the  pneumonia 
is  most  commonly  of  the  typical  croupous  or 
exudative  variety.    If  at  the  apex,  or  in  patches, 
the  disease  may  be  incipient  catarrhal  or  embolic 
(pyasmic)  pneumonia. 

Sub-crepitant  or  muco-crepitant  rdle  is  a  fine 
bubbling  rdle,  of  sharp  definition,  and  woU- 
conducted  to  the  ear,  audible  principally  dur- 
ing inspiration,  but  in  less  degree  also  with 
expiration.  This  r&lc  is  produced  in  the  minute 
bronchioles  and  alveoli,  by  the  penetration  of 
air  through  a  thin  liquid.  A  certain  amount  of 
lung-condensation  is  necessary  to  give  sharpness 
of  definition  to  the  souud.  Sub-crepitant  r&le 
■-  most  typically  heard  in  the  resolution  stage 


of  pneumonia.  In  the  second  (secretion)  stage 
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of  broncho-pneumonia  it  is  also  heard.  There 
are  many  rdle  sounds  intermediate  between  true 
dry  crepitation  and  the  sub-cropitant  rdle,  which 
are  fairly  described  by  the  general  term  crepi- 
tant rdle,  fine  or  coarse,  according  to  their  size. 
Many  degrees  of  fineness  or  coarseness  may  be 
distinguished  in  different  parts  of  the  same  lung 
in  some  pneumonic  forms  of  phthisis,  and  it  "will 
be  generally  found  in  any  such  cases  that  the 
rdles  increase  in  coarseness  as  -we  ascend  from 
below  upwards. 

Bry  crackle  is  the  term  used  to  describe  a 
rdle  consisting  of  three  or  four  distinct  small 
crackles  heard  during  inspiration.  The  crackles 
are  dry  in  character,  and  sharply  defined.  The 
inspiratory  breath-sound  attending  this  rhon- 
chus  is  usually  feeble  and  harsh,  the  expiration 
harsh  and  prolonged,  but  unattended  with  any 
rdle,  unless  it  be  some  sibilus.  Dry  cracliling 
most  commonly  signifies  commencing  softening 
of  '  tubercular'  deposits,  and  the  sound  may  be 
most  frequently  recognised  in  the  sub-clavicular 
region,  where  this  condition  is  most  often  found 
uncomplicated  by  conditions  depending  upon 
other  stages  of  the  disease. 

Moist  crackle,  or  humid  clicking  rdle,  con- 
sists of  a  few  crackles,  heard  during  the  latter 
part  of  inspiration  and  the  commencement  of 
expiration,  sharply  defined,  sometimes  metallic 
in  quality.  The  crackles  rary  in  size  and  in  the 
degree  of  liquidness,  as  must  be  the  case  from 
the  mechanism  by  which  they  are  produced. 
For  this  rdle  is  significant  of  liquefaction  of 
tubercular  or  caseous  pneumonic  nodules  in  com- 
munication with  bronchial  tubes ;  and  as  such 
adjacent  softenings  coalesce  and  increase  in  size, 
the  crackles  become  larger,  until  they  develop 
into  the  gurgling  or  cavernous  rdle.  The  moist 
crackle  may  be  associated  with  other  rdles, 
since  a  softening  oaseous  nodule  is  often  sur- 
rounded by  congested  pulmonary  tissue  or  pneu- 
monia, giving  rise  to  fine  crepitant  or  sub-crepitant 
sounds.  As  a  rule  the  breath-sound  is  more  or 
less  masked  by  the  crackling  rdle. 

Cavernous  and  gurgling  rdles  are  but  larger  and 
more  liquid  rdles,  produced  in  a  cavity  or  cavities 
of  moderate  dimensions. 

Metallic  tinkling  rdle  requires  for  its  develop- 
ment a  large  empty  cavity  in  which  it  may  be 
produced— (1)  by  the  bursting  of  one  or  more 
air-bubbles  through  viscid  contents  ;  (2)  _  by 
the  impingement  of  a  drop  of  secretion  against 
the  cavern-wall ;  or  (3)  by  a  bubbling  rdle  pro- 
duced in  a  bronchus  near  the  cavity,  and  freely 
communicating  with  it.  In  either  case  the  large 
empty  cavity,  necessarily  near  the  surface,  re- 
sonates and  re-echoes  the  sounds,  and  gives  them 
their  peculiar  metallic  quality,  which  has  been 
likened  to  that  produced  by  a  pin  dropping  into 
a  large  empty  bottle.  Metallic  tinkling  is  by 
no  means  solely  significant  of  pleuritic  cavity, 
as  was  supposed  by  Laennec ;  it  may  be  most 
typically  heard  over  a  large  dense-walled  empty 
pulmonary  cavern. 

Metallic  echo  is  sometimes  confounded  with 
metallic  tinkle,  with  which  it  is  often  associated, 
and,  indeed,  of  which  it  may  be  said  to  form  a 
part.  It  is  really  not  a  rdle  at  all,  however,  but 
an  echo  in  a  largo  cavity,  produced — (1)  by  air- 
vibrations  caused  by  cough  ;  (2)  by  vibrations  on 
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the  surface  of  fluid  with  a  large  air-space  above  ; 
or  (3)  by  vocal  vibrations  reaching  through  the 
cavity  after  true  voice-sound  has  died  away. 

Hippocratic  succussion-sound  is  the  splashing 
sound  heard  in  a  pleura  containing  both  air 
and  fluid,  on  shaking  the  patient  somewhat  vigo- 
rously, while  the  ear  is  applied  to  the  chest- 
surface. 

Cough-sounds. — A  cavernous  splash  sound  may 
frequently  be  heard  on  listening  over  a  cavity, 
and  causing  the  patient  to  cough,  the  forcible 
entry  of  air  into  the  cavity  in  itself  largely  con- 
tributing to  the  sound,  and  setting  up  gurgling 
and  splashing  rdles  by  the  disturbance  of  con- 
tained fluids. 

Cough-sounds  require  no  explanation,  but  they 
should  be  invariably  tested  in  chest^exami  nation. 
Crepitant  sounds  are  often  developed  after  a 
cough,  which  are  not  to  be  heard  either  on  ordi- 
nary or  deep  inspiration  without  it.  Cavities 
which  are  not  in  free  communication  with  bron- 
chial tubes  may  yield  no  characteristic  breath- 
sounds  ;  but  the  forcible  propulsion  of  air  into 
them  at  the  moment  of  chest-compression  with 
closed  glottis  elicits  at  once  a  characteristic 
localised  succussion-sound,  attended  with  more 
or  less  coarse  gurgling  rdle. 

Voice-sounds. — In  the  ordinary  healthy  spongy 
condition  of  lung,  the  voice- soimds  are  heard 
but  distantly  and  imperfectly,  save  in  certain 
parts  of  the  chest  in  the  neighbourhood  of  the 
trachea  and  its  bifurcation,  that  is,  in  the  upper 
sternal  and  the  upper  interscapular  regions,  where 
the  sounds  are  better  conducted. 

Bronchophony. — At  any  portion  of  the  chest 
where  there  is  consolidation  of  lung,  in  associa- 
tion with  patent  air-tubes,  the  voice-sound  is 
heard  loudly,  as  though  produced  near  or  close, 
under  the  stethoscope.  Although  loudly  heard, 
the  sound  appears  to  pass  away  from  under  the 
stethoscope.  Any  solid  medium  of  conduction 
between  a  large  bronchus  and  the  stethoscope 
will  give  rise  to  bronchophony,  whether  by 
super-position,  or  by  the  portion  of  bronchial 
tree  concerned  being  imbedded  in  solid  lung,  as 
in  lobar  pneumonia,  of  which  the  sound  is  most 
typical.  If,  however,  between  the  conducting 
medium  and  the  larynx  the  bronchial  channel 
be  occluded,  bronchophony  is  no  longer  heard, 
the  voice-sounds  being  enfeebled  or  annulled. 

Pectoriloquy. — If,  oa  the  other  hand,  a  cavity 
be  present  beneath  the  spot  auscultated,  and  in 
free  communication  with  a  bronchus,  the  voice- 
sound  appears  to  be  concentrated  at  the  end  of 
the  stethoscope,  and  to  pass  through  the  instru- 
ment direct  to  the  ear,  with  exaggerated  and 
even  painful  distinctness.  It  is  rather  the  noise 
of  the  voice  that  we  hear  in  bronchophony,  but  in 
pectoriloquy  the  sounds  are  most  distinctly  arti- 
culated. This  distinction  is  even  better  appre- 
ciated by  listening  to  a  whisper,  which  under 
bronchophouic  conditions  is  merely  a  conducted 
hissing  sound,  whilst  in  pectoriloquy  each  syllable 
penetrates  distinctly  to  the  oar.  Pectoriloquy 
may,  however,  be  clearly,  although  not  exactly, 
imitated  by  consolidated  lung  in  the  neighbour- 
hood of  a  large  bronchus.  Hence  the  diagnosis 
of  a  cavity  near  the  root  of  the  lung  requires 
much  caution. 

Mgophony. — jEgo phony  is  a  form  of  modified 
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■bronchophony  in  which  the  voice-sound,  conducted 
through  condensed  lung,  has  further  to  penetrate 
a  thin  layer  of  fluid  in  which  the  coarser  vibra- 
tions are  lost,  a  certain  quavering  nasal  quality 
being  given  to  the  sound  that  reaches  the  ear.  It 
is  significant  of  efiusion  into  the  pleuia.  The 
sound  is  only  to  be  heard  near  the  upper  limits 
of  the  eflfusion,  ■where  the  layer  of  fluid  is  thin. 

With  regard  to  the  mechanism  of  these  three 
sounds — bronchophony,  pectoriloquy,  and  sego- 
phony  —  there  can  be  no  dispute  about  their 
being  glottic  soimds.  In  bronclwphony  they  are 
conducted  through  subdividing  tubes  of  increas- 
ing fineness  enveloped  in  solid  tissue  ;  hence  the 
sounds,  although  loudly  heard,  are  not  weU- 
defined,  being  largely  converted  into  the  coarser 
vibrations  perceptible  to  palpation  as  fremitus. 
In  pectoriloquy,  on  the  other  hand,  the  glottic 
sounds  are  conducted  through  tubes  which,  after 
one  or  two  divisions,  terminate  in  a  resonating 
cavity ;  hence  the  vocal  vibrations  are  concen- 
trated and  conducted  with  intensity  to  the  ear 
as  through  a  spealiing-tube.  Finally,  in  cggophony 
one  may  suppose  the  bleating  character  of  the 
sound  to  be  due  to  secondary,  and  to  a  certain 
extent  disturbing  vibrations  in  the  fluid  medium 
through  which  the  sounds  are  conveyed.  In  sego- 
phony  one  may  commonly  note  a  lisp  or  whisper- 
sound  in  addition  to  the  voice-sound,  and  better 
conducted  than  the  voice-sound.  And  it  has 
been  aflirmed  by  Bacelli  that  in  cases  of  serous 
effusion  into  the  pleura  the  whisper  is  heard 
well-conducted  with  distinct  articulation — pee- 
toriloquie  apho7iique — through  the  thickness  of  the 
fluid,  whereas  in  purulent  eflfiision  such  whisper 
IS  not  conducted.  This  statement  will  be  found 
to  apply,  however,  only  in  certain  cases.  The 
whisper  may  sometimes  be  heard  weU-conducted 
through  purulent  fluid. 

The  voice-soimds  are  weakened  or  wholly  ex- 
tinguished by  conditions  which — (a)  shut  off  the 
main  bronchi  from  the  part  auscultated,  as  in 
malignant  growths  invading  the  bronchus  at  the 
root  of  the  lung ;  (J)  separate  the  lung-surface 
from  the  thoracic  wall,  as  in  pleuritic  effusions, 
cedematous  thickening  of  pleura,  &c.  (Here, 
however,  we  must  make  exception  in  certain  cases, 
in  which  pectoriloquie  aphonique  is  heard)  ;  (c) 
in  rarefaction  of  the  lung  by  emphysema  the 
voice-sound  is  enfeebled ;  and  (d)  in  pneumothorax 
it  is  either  much  enfeebled  or  anniilled.  In  cases 
of  pneumothorax,  however,  a  faint  metallic  echo 
may  often  be  heard  with,  or  ratlisr  after,  the 
voice-sound.  This  echo  has  probably  a  precisely 
analogous  mechanism  to  jegophony,  save  that 
the  medium  of  secondary  conduction  is  air  in- 
stead of  fluid,  and  hence  the  conduction  is  less 
distinct. 

Auiophony. — On  listening  over  a  superficial 
cavity  with  condensed  lung-tissue  around,  the 
voice  of  the  auscultator — for  example,  when  re- 
questing the  patient  to  cough  or  to  speak — will 
be  noticed  by  himself  to  be  intensified.  The 
term  axdophony  is  applied  to  this  increased  re- 
sonance, which  is  a  sign  of  little  clinical  value. 

Pleural  sounds. — The  sounds  originating  in 
diseased  conditions  of  pletira  are  commonly  in- 
cluded under  the  general  term  '  friction  sounds ' 
— a  term,  however,  very  inadequate  to  describe 
the  varieties. 
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The  pleuritic  rub  or  dry  friction  is  a  wavy  or 
uneven  rubbing  sound  heard  close  under  the  ear 
with  both  inspiration  and  expiration,  but  chieflv 
with  the  former,  unmoved  by  cough,  and  usually- 
attended  with  pleuritic  pain.  We  may  often 
fail  to  obtain  this  sound,  through  the  patient 
involuntarily  restraining  the  movement  of  the 
affected  side  on  account  of  the  pain.  A  deep  in- 
spiration must,  therefore,  be  always  called  for. 
In  well-marked  cases  the  friction  is  very  loud 
and  leathery,  and  may  be  perceptible  to  the  hand 
applied— /rice;io7»  fremitus. 
_  Pl&iwal  creaking  is  a  sound  that  may  be  some- 
times distinguished  over  a  portion  of  the  chest, 
when  the  pleura  are  densely  thickened  and 
adherent. 

Moist  or  spongy  friction  is  most  difficult  to 
distinguish  from  fine  moist  crepitation.  It  is 
heard  almost  entirely  at  the  end  of  deep  inspira- 
tion, and  closely  resembles  the  crepitation  of  a 
moist  sponge.  The  sound  is  due  to  the  pleura 
being  adherent  by  moist,  recent  lymph,  as  in 
the  early  stage  of  adhesive  pleurisy  in  pleuro- 
pneumonia. 

In  eases  of  osdema  of  the  pleura  a  fine  crepi- 
tating inspiratory  sound  or  pleural  crepitus  may 
be  heard,  which  it  is  impossible  to  distinguish 
from  a  pulmonai-y  sound.  The  diagnosis  must 
rest  upon  the  very  superficial  character  of  the 
sound,  and  its  being  unchanged  by  cough ;  also 
upon  its  being  associated  with  deficient  breath- 
ing without  tubular  quality,  and  with  lessened 
vocal  fremitus.  It  is  an  inspiratory  not  an  ex- 
piratory sound,  being  engendered  by  the  pulling 
out  of  the  spongy  oedema-tissue  during  inspira- 
tion. 

4.  Circulatory  System,  Physical  Exami- 
nation of. — The  condition  of  the  heart  and 
circulation  may  be  investigated  with  great  ex- 
actness, chiefly  by  palpation,  percussion,  and 
auscultation. 

Pulse. —  The  pulse  gives  us  very  important 
information  respecting  the  state  of  the  circula- 
tion. For  a  full  description  of  the  pulse  and  its 
different  characters  in  disease,  see  Pulse  ;  and 
Sphtgmograph. 

Heart.  —  (a)  Inspection. —  In  health  and 
during  quietude  the  cardiac  impulse  is  barely 
perceptible.  Under  excitement,  however,  throb- 
bing impulse  may  be  noticed  over  the  prsecordia 
and  left  epigastrium.  In  cases  of  great  hyper- 
trophy and  dilatation  of  the  heart,  especially  in 
children,  the  prsecordial  region  may  be  obviously 
bulged.  The  impulse  of  the  heart  may  be  ob- 
served to  be  diffused  over  an  increased  area, 
between  the  nipple-line  and  sternum,  in  cases  of 
hypertrophy  and  dilatation.  In  cases  of  dilated 
hypertrophy  of  the  right  ventricle,  or  in  displace- 
ment downwards  of  the  heart  in  emphysema,  the 
impulse  is  very  perceptible  at  the  epigastrium  to 
the  left  of  the  ensiform  cartilage.  A  diffused  un- 
dulating impulse  may  be  observed  in  some  cases 
of  pericardial  effusion  and  in  adherent  peri- 
cardium. The  heart  is  often  uncovered,  and  its 
impulse  revealed  on  one  side  or  the  other  by  re- 
traction of  the  lung  in  contractile  or  wasting 
pulmonary  diseases. 

(b)  Palpation. — The  position  of  the  heart's 
apex  sliould  first  be  ascertained ;  and  the  area. 
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force,  and  rhythm  of  the  cardiac  pulsiitions,  and 
the  presence  or  absence  of  thrill  or  other  adven- 
titious palpation-signs,  should  next  be  noted. 

Normally  the  heart,  enclosed  in  its  own  peri- 
cardial sac,  is  situated  in  the  anterior  and  central 
part  of  the  thoracic  cavity,  immediately  above 
the  diaphragm.  Its  position  may  be  roughly 
defined  as  within  the  area  bounded  above  by  a 
line  drawn  across  the  sternum  at  the  level  of 
the  lower  border  of  the  second  cartilages;  on  the 
left  by  a  vertical  line  passing  just  within  the  left 
nipple ;  and  on  the  right  by  a  similar  line  drawn 
at  one-third  of  the  distance  between  the  border 
of  the  sternum  and  the  right  nipple  line.  A 
slanting  line  from  the  base  of  the  ensiform 
cartilage  to  the  upper  border  of  the  sixth  rib  in 
the  left  nipple  line  defines  the  lower  border  of 
the  heart.  Behind  this  area  the  heart  lies  ob- 
liqiiely,  its  base  directed  upwards  to  the  right 
and  backwards,  its  apex  to  the  left  downwards 
and  forwards.  The  organ,  moreover,  is  so  placed 
that  the  right  auricle  and  ventricle  occupy 
nearly  the  whole  anterior  surface ;  the  left  auricle 
and  ventricle  the  posterior  and  left  surface. 

The  apex  of  the  heart  in  the  adult  impinges 
in  the  fifth  interspace,  one  inch  within  the  left 
nipple  line.  The  aortic  and  pulmonary  valves 
correspond  with  the  upper  border  of  the  third 
left  cartilage  at  its  junction  with  the  sternum, 
the  aortic  being  on  the  right  of  and  a  little  lower 
than  the  pulmonary.  A  line  drawn  from  the 
middle  of  the  third  left  cartilage  as  it  joins  the 
sternum,  to  the  upper  border  of  the  fifth  right 
cartilage  at  the  sternal  margin,  would  correspond 
with  the  mitral  valve  superficially  and  above, 
the  tricuspid  more  deeply  and  below. 

An  altered  position  of  the  apex-beat  may  arise 
from  congenital  displacement  of  the  organ,  for 
example,  from  transposition  of  viscera.  It  may 
arise  from  enlargement  of  the  organ  by  hyper- 
trophy or  dilatation,  affecting  its  right  or  left 
cavities  ;  or  from  displacement  of  the  organ,  for 
instance,  downwards,  by  emphysema,  aneurism, 
or  tumour ;  aside,  by  pleuritic  effusion,  malignant 
disease,  or  contraction  of  lung;  upwards,  by 
abdominal  distension,  disease  in  the  abdomen,  or 
contraction  of  lung. 

In  continuance  of  palpation,  the  condition  of 
the  arteries  and  veins  at  the  root  of  the  neck 
must  be  observed,  whether  the  arteries  unduly 
pulsate,  or  the  veins  on  one  side  or  both  remain 
fall,  or  pulsate. 

(c)  PercussioD. — The  prsecordial  dulness  may 
be  enlarged  by  retraction  of  the  margin  of  one 
or  both  lungs ;  by  effusion  of  fluid  into  the  peri- 
cardium ;  or  by  enlargement  of  the  heart  itself, 
either  general  or  restricted  to  one  or  more  of 
its  divisions.  The  cardiac  dulness  may  be 
diminished  or  obscured  by  enlargement  of  the 
lungs  enveloping  it,  or  by  air  effused  into  the 
pericardial  sac. 

{d)  Ausciiltation. — By  the  simidtaneous  con- 
traction of  the  ventricles,  the  closure  of  the 
mitral  and  tricuspid  valves,  and  the  impinge- 
ment of  the  apex  of  the  left  ventricle  against 
the  ribs,  a  single  sound  is  produced,  tho  first 
sound  of  the  heart.  The  sudden  tense  closure 
of  tho  mitral  valve  is  the  principal  cause  of  this 
sound.  The  first  sound  is  closely  followed  by  the 
second  sound,  which  is  more  tapping  in  quality. 


and  corresponds  with  the  closure  of  the  aortic 
and  pulmonary  valves.  Then  comes  the  diastolic 
pause,  which  may  be  said  to  equal  in  duration 
that  of  the  two  sounds.  The  first  sound  is  most 
loudly  heard  at  the  apex,  the  second  at  the  base 
of  tho  heart. 

Tho  sounds  of  the  heart  are  subject  to  consi- 
derable variations  under  varied  general  condi- 
tions of  health  and  disease. 

(1)  In  general  debility,  ansemia,  and  wasting 
diseases,  the  tendency  is  for  the  first  and  second 
sounds  to  approximate  to  each  other  in  character. 
As  the  ventricular  wall  becomes  atrophic  or  ill- 
nourished  the  first  sound  becomes  more  purely 
valvular,  and  at  the  same  time  more  feeble  and 
tapping,  approaching  thus  in  character  to  the 
second  sound.  Sometimes  in  cases  of  anaemia 
the  first  sound  is  peculiarly  ringing  and  hollow 
in  character. 

(2)  In  chronic  Bright's  disease,  with  thickened 
vessels  and  hypertrophied  ventricles,  the  first 
sound  is  peculiarly  mufiied  and  indistinct,  com- 
pared with  the  recognisable  force  of  the  beat. 

(3)  The  rhythm  of  the  heart's  sotmds  may 
be  greatly  changed : — (a)  The  first  or  second,  or 
both  first  and  second  sounds,  may  be  redupli- 
cated. This  may  occur  as  a  temporary  pheno- 
menon in  apparent  health,  but  it  is  more 
commonly  traceable  to  increased  resistance 
either  in  the  pulmonary  or  systemic  circulation. 
{b)  Excessive  rapidity  of  action,  (c)  Irregu- 
larity in  time  and  force  of  beats,  (d)  Inter- 
mittent action.  These  several  phenomena  may 
be  significant  of  disease  of  the  heart  itself;  or, 
as  is  frequently  the  case,  they  may  be  due  to 
functional  disturbance  through  the  nervous  ap- 
paratus, from  dyspepsia ;  or  from  excessive 
smoking,  tea-drinking,  or  venery. 

A  Tmirmtir  or  bruit  is  an  abnormal  sound, 
invariably  of  a  blowing  character,  which  may 
more  or  less  replace  or  obscure  the  normal 
heart's  sound.  Either  of  the  sounds  of  the  heart 
may  be  replaced  or  attended  by  a  murmur ; 
and  in  auscultation,  with  regard  to  prognosis, 
it  is  much  more  important  to  note  whether  a 
murmtir  wholly  or  only  partially  replaces  the 
normal  sound — that  is,  whether  the  function  of 
the  valve  be  wholly  or  only  partially  disabled — 
than  to  be  guided  by  mere  loudness  of  bruit. 
The  first  sound  at  the  apex  may  be  preceded,  or 
very  rarely,  succeeded  by  a  murmur.  For  a  de- 
scription of  these  murmurs,  and  of  morbid  peri- 
cardial soupris,  see  Heart,  Valves  of,  Diseases 
of;  Heart,  Functional  Disorders  of;  and  Peri- 
CARDiuir,  Diseases  of. 

6.  Mediastinum,  Physical  Examination  of. 
Having  examined  the  thorax  with  regard  es- 
pecially to  the  great  organs,  the  lungs  and  heart, 
contained  within  it,  the  mediastinal  region  should 
next  be  explored,  both  anteriorly  and  poste- 
riorly. 

NoRMAi,  Signs. — The  anterior  mediastinal  re- 
gion, clinically  speaking,  corresponds  with  those 
portions  of  the  sternum  not  underlaid  by  lung, 
namely,  the  manubrium  and  the  left  half  of  the 
body,  extending  from  the  fourth  cartilage  down- 
wards. 

The  lungs  normally  approximate  beneath  the 
upper  portion  of  the  second  part  of  the  sternum; 
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from  that  point  to  the  lower  border  of  the  fourth 
cartilages  hiding  the  subjacent  parts.  In  the 
triangular  space  behind  the  upper  sternum,  with 
its  apex  at  the  lower  border  of  the  manubrium 
and  its  base  at  the  epistemal  notch,  lie  the 
inferior  extremity  of  the  trachea,  covered  by  the 
left  innominate  vein,  the  summit  of  the  arch 
of  the  aorta,  and  a  prolongation  of  the  peri- 
cardial sac,  with  connective  tissue,  and  a  few 
small  lymphatic  glands.  The  summit  of  the  arch 
•of  the  aorta  corresponds  with  the  level  of  the 
upper  border  of  the  second  rib-cartilage. 

Imperfect  percussion-dulness  and  modified 
bronchial  respiration,  with  weakly  conducted 
heart-sounds,  are  usually  presented  over  this 
region.  On  deeply  depressing  the  finger  behind 
fche  sternum  in  the  epistemal  notch,  a  slight 
pulsation,  communicated  from  the  aorta — which 
vessel,  however,  the  fingers  cannot  reach,  is  felt. 
The  lower  region  of  mediastinal  dulness,  that 
is,  below  the  fourth  cartilage  level,  is  continuous 
on  the  left  of  the  sternum  with  the  heart's  dul- 
ness, and  indeed,  corresponds  with  the  prsecordial 
region. 

Morbid  Signs. — The  J^pjjer  mediastinal  dulness 
may  be  replaced  by  resonance — (1)  from  enlarge- 
ment of  the  lungs  in  emphysema  ;  (2)  in  cases 
of  contraction  of  the  upper  part  of  one  lung, 
enlargement  of  the  opposite  lung  wholly  occupy- 
ing the  sternal  region,  and  effacing  the  normal 
mediastinal  dulness.  The  limits  of  normal  me- 
diastinal dulness  may  be  extended,  from  displace- 
ment of  the  anterior  margin  of  the  lungs — (1) 
by  dilatation  or  aneurism  of  the  aorta;  (2)  by 
mediastinal  abscess ;  (3)  by  simple  enlargement 
of  the  mediastinal  or  thymus  glands  ;  or  (4) 
by  morbid  growth,  cancer,  or  lymphoma.  For 
the  diagnosis  between  these  several  conditions 
tee  AoHTA,  Diseases  of ;  and  Mediasthstum,  Dis- 
eases of.  It  must  be  borne  in  mind  that  consider- 
ably increased  dulness,  and  even  prominence, 
may  be  due  to  intrinsic  disease  of  the  sternal 
bone,  or  to  thickening  from  periostitis. 

Alterations  in  the  boundaries  of  the  lower 
region  of  mediastinal  dulness  are  most  often  due 
to  enlargement  of  the  heart,  or  dilated  pericar- 
dium. Aneurism  of  the  aorta  or  the  heart,  or  a 
growth  extending  forwards,  between  the  heart 
and  the  lung,  from  the  posterior  mediastinum, 
are  the  other  causes  of  increased  inferior  medias- 
tinal dulness. 

Posteriorly  there  is  no  inter-pulmonary  space 
apparent  save  that  occupied  by  the  spinal 
column.  But  in  disease,  and  especially  in  tumour, 
whether  aneurismal  or  of  the  nature  of  morbid 
growth  affecting  the  root  of  the  lungs,  the 
posterior  mediastinal  dulness  involves  the  right 
or  left  interscapular  region,  as  the  case  may  be. 

The  bifurcation  of  the  trachea  corresponds 
with  the  body  of  the  fourth  dorsal  vertebra. 
The  descending  portion  of  the  arch  of  the  aorta 
corresponds  with  the  left  side  of  the  third  dorsal 
vertebra. 

6.  Abdomen,  Physical  Szamlnatlon  of. — 
The  abdomen  is  that  portion  of  the  body  in- 
cluded between  the  diaphragm  above  and  the 
brim  of  the  true  pelvis  below ;  and  is  usually 
■divided,  for  convenience  of  clinical  reference, 
into  regions.  Two  horizontal  lines  drawn  at  the 


level  of  the  ninth  ribs,  and  the  highest  point  of 
the  crest  of  the  ilia  respectively,  and  intersected 
by  vertical  lines  drawn  from  the  eighth  rib  on 
each  side  down  to  the  centre  of  Poupart's  liga- 
ment, divide  the  abdomen  into  nine  regions, 
namely,  epigastric,  umbilical,  and  hypogastric 
in  the  centre ;  and  hypochondriac,  lumbar,  and 
iliac  on  each  side,  from  above  downwards. 

(a)  Inspection. — When  examining  a  case  of 
abdominal  disease  the  position  naturally  assumed 
by  the  patient  should  be  noticed — whether  it  be 
indifferent;  or  dorsal  with  the  knees  drawn  up — a 
position  very  characteristic  of  peritonitis  ;  or 
lateral,  with  the  thighs  flexed  and  the  body  bent, 
as  in  renal  or  hepatic  colic.  Sometimes  in  cases 
of  colic,  especially  lead-colic,  the  patient  lies  on 
his  belly  with  the  arms  compressing  the  part. 
Frequent  changes  of  posture  are  also  charac- 
teristic of  colic  rather  than  of  peritoneal  in- 
flammation. The  general  size,  shape,  tenseness, 
fluidity,  or  retraction  of  the  abdomen  will  be  next 
observed.  Any  alteration  from  perfect  symmetry 
will  be  noted,  with  the  region  of  any  swelling. 
The  superficial  veins  of  the  abdomen  may  be 
enlarged,  the  internal  mammary  from  above 
meeting  the  superficial  and  deep  epigastrics,  to 
secure  collateral  circulation  between  the  supe- 
rior and  inferior  cavse,  when  either  is  from  any 
cause  compressed  or  occluded. 

{b)  Palpation. — On  placing  the  hand  over  the 
abdomen  for  the  purpose  of  palpation,  the  rigid- 
ity or  otherwise  of  the  muscles,  especially  of 
the  recti,  will  be  noticed  ;  and  the  observer  will 
be  careful  to  note  whether  the  muscle  becomes 
contracted  during  manipulation,  or  was  from  the 
first  unduly  tense.  The  muscles  of  the  abdomi- 
nal walls  are  rigid,  as  a  rule,  in  all  inflammatory 
conditions  of  the  peritoneum.  In  local  peritonitis, 
and  over  special  organs  or  tissues  which  are 
painful,  the  muscles  are  also  tense ;  thus  it  is  not 
uncommon  to  find  one  rectus  notably  more  rigid 
than  its  fellow. 

In  order  properly  to  examine  the  abdomen  .by 
palpation,  it  is  necessary  to  place  the  patient  flat 
on  his  back,  on  a  slightly  inclined  plane,  with  a 
round  pillow  placed  under  the  head,  so  as  to  flex 
the  chin  upon  the  sternum.  The  thighs  should 
be  similarly  flexed  upon  the  pelvis  by  means  of 
a  second  incline,  on  which  the  legs  should  rest, 
or  by  placing  one  pillow  beneath  the  thighs  and 
two  pillows  beneath  the  legs.  In  this  manner  the 
muscles  of  the  abdomen  will  be  rendered  as  lax  as 
possible.  The  patient  should  further  be  held  m 
conversation,  or  told  to  breathe  deeply  but  with- 
out effort,  in  order  that  he  may  not  keep  his 
diaphragm  flxed.  It  is  often  a  good  plan,  when 
other  efforts  fail  to  prevent  the  patient  from 
keeping  his  diaphragm  fixed,  to  make  him  go  on 
counting  'one,'  '  two,'  'three,'  up  to  as  high  a 
number  as  he  can  possibly  reach  without  draw- 
ing breatli.  In  this  manner  we  get  the  diaphragm 
thoroughly  relaxed;  and  by  keeping  the  hand  on 
the  abdomen,  deep  palpation  can  be  effected  at 
any  period  of  the  counting  most  suitable  for  the 
purpose.  The  observer  should  be  comfortably 
placed  at  about  the  same  level  as  his  patient. 
The  whole  hand,  previously  warmed,  should  be 
evenly  applied  to  the  surface,  and  the  fingers  then 
depressed  in  different  directions  as  the  hand  is 
smoothly  conveyed  to  different  regions.    If  the 
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patient  bo  poked  about  with  tho  ends  of  tbo 
fingers  by  the  physician  stooping  over  him  ho  is 
either  tickled  or  hurt,  his  muscles  contract,  and 
proper  examination  is  impossible. 

It  is  sometimes  useful  to  make  the  patient 
change  his  position  first  to  one  side,  then  to  the 
other.  This  method  is  particularly  to  be  adopted 
in  examining  tumoTirs  which  are  movable,  such 
as  floating  kidneys,  some  uterine  tumours,  and 
aneurismal  sacs.  In  the  case  of  tumours  lying 
over  the  aorta,  it  may  be  impossible,  with- 
out adopting  this  plan,  to  be  sure  whether  the 
pulsation  felt  over  them  is  communicated  or  in- 
trinsic. 

It  is  sometimes  doubtful  whether  a  tumour 
is  situated  within  the  rectus  muscle,  or  in  the 
abdomen  beneath  it.  By  keeping  the  hand  over 
the  tumour  and  making  the  patient  raise  himself 
half  to  the  sitting  posture,  so  as  to  cause  the 
recti  to  start  forward  in  contraction,  this  point 
can  be  cleared  up. 

The  temperature  of  the  surface  of  the  abdomen 
to  the  hand  applied,  and  to  the  surface  thermo- 
meter, may  be  distinctly  raised  above  that  of 
the  general  surface  in  peritonitis. 

It  is  often  difScult  to  estimate  the  true  degree 
and  nature  of  pain  in  the  abdomen  caused  by 
pressure.  In  hyperaesthesia  of  the  surface  the 
slightest  pressure  causes  suffering  ;  whilst  deep, 
even  palpation  gives  little  inconvenience.  If  the 
surface  be  pinched  up  the  pain  is  acute.  Pain  in 
the  abdominal  muscles  is  less  acute,  and  is  in- 
tensified by  bringing  these  into  action.  The  pain 
of  peritonitis  is  superficial  in  so  far  as  it  is  com- 
monly associated  with  hyperaesthesia  of  surface  ; 
but  gentle,  steady  pressure  is  acutely  painful, 
and  deep  palpation  intolerable.  The  pain  of 
peritonitis  may,  with  the  disease,  be  general  or 
local.  There  is  often  some  dif&culty  in  differen 
tiating  the  pain  of  localised  hyperaesthesia — 
hysterical  pains  as  they  are  called,  from  those 
of  inflammatory  origin  or  from  tenderness  of 
organs.  By  holding  the  patient  persistently  in 
conversation  respecting  symptoms  associated  al- 
together with  another  part,  as  minute  inquiries 
about  headache,  cough,  &c.,  and  thus  keeping  off 
attention  whilst  the  hand  is  steadily  compress- 
ing the  supposed  painful  parts,  all  doubts  can  be 
removed.  In  neuralgic  and  hysterical  pains 
simulating  peritonitis,  the  tenderness  extends 
beyond  the  confines  of  the  peritoneum. 

Abdominal  organs  may  be  tender  to  palpa- 
tion. 

Fluctuation. — Flnctuation  is  an  important  sign 
of  the  presence  of  fiuid  in  the  abdomen,  whether 
the  fluid  be  free  in  the  peritoneum  or  enclosed 
in  a  sac.  It  may  be  obtained  by  placing  one 
hand  lightly  on  the  abdomen,  whilst  the  fingers 
of  the  other  hand  smartly  tap  over  another 
part,  when  a  fluid  wave  will  bo  felt  to  impinge 
against  the  applied  hand.  In  certain  tcnso 
conditions  of  the  abdomen,  a  deceptive  sense 
of  fluctuation  may  be  obtained  from  the  vibra- 
tions of  the  abdominal  walls.  To  prevent  this 
fallacy  tho  hand  of  a  bystander  should  be  ap- 
plied edgewise  on  the  abdomen,  midway  between 
tho  two  hands  of  the  observer,  so  as  to  check 
superficial  vibrations. 

Hydatid  fremiim.—Thh  is  a  kind  of  tense 
fluctuation  appreciable  by  the  pleximoter  finger 


on  sharp  percussion  over  certain  cysts,  more  par- 
ticularly hydatid  cysts. 

(c)  and  (d)  Percussion  and  Auscultation. — 
Percussion  and  ausculiation  of  the  abdomen  are 
adopted  in  accordance  with  the  methods  already 
described.  The  distribution  of  dulness  and  re- 
sonance, varying  or  not  with  tho  position  of  the 
patient,  afibrds  important  evidence  respecting 
fluid  collections,  whether  peritoneal  or  encysted. 
See  Abdomen,  Diseases  of ;  and  Ascites. 

By  auscultation  friction-sounds  may  be  heard 
over  the  seat  of  peritonitis ;  vascular,  aneu- 
rismal, and  placental  bruits ;  or  the  sounds  of 
the  foetal  heart  may  be  detected. 

Physical  Examination  of  the  Liver. — In 
the  right  mammary  line  the  liver  underlies  the 
region  from  the  fifth  rib  to  the  costal  margin  ; 
in  tho  median  line  from  the  base  of  the  xiphoid 
cartilage  to  an  inch  and  a  half  below  that  level. 
The  left  extremity  of  the  liver  lies  just  within 
and  behind  the  apex  of  the  heart.  It  may, 
then,  bo  roughly  said  that  a  horizontal  line 
dravra  from  tho  base  of  the  xiphoid  cartilage  to 
the  right  side  of  the  chest  and  to  the  apex  of  the 
heart,  and  a  second  lino  slanting  from  within 
tho  apex-beat  to  the  right  costal  margin  in  tho 
nipple  line,  would  mark  the  site  of  the  liver.  It 
has  already  been  observed  how  this  surface  is 
partially  covered  abovo  by  lung.  In  health  the 
margin  of  tho  liyor  becomes  lost  to  palpation 
beneath  the  cartilages  in  tho  right  nipple  line. 
Its  upper  margin  may  be  defined,  as  already 
shown,  by  deep  percussion,  its  lower  margin  by 
very  light  percussion. 

JDisplacemenis. — The  liver  may  be  lowered  in 
position  by  certain  thoracic  conditions,  such  as 
emphysema,  fluid  in  the  pleura  or  pericardium, 
thoracic  tumours,  or  compression  by  tight- lacing. 
When  the  liver  is  thus  lowered,  it  is  some- 
what antoverted  ;  and  in  lax  conditions  of  the 
abdomen  its  lower  margin  may  be  covered  by  a 
coil  of  intestines,  thus  requiring  somewhat  deep 
palpation  in  tracing  it. 

The  liver  may  be  raised  by  contractile  tho- 
racic diseases,  especially  on  the  right  side,  so 
that  its  margin  recedes  considerably  within  the 
costal  margin.  In  cases  of  doubt  as  to  whether 
extension  of  dulness  upwards  be  liver  or  lung- 
consolidation,  the  observer  must  notice  whether 
tho  level  be  shifted  by  respiratory  movements. 
"When  the  abdomen  is  distended  from  any  cause, 
the  liver  is  pushed  upwards ;  and  in  this  case, 
and  also  in  many  instances  where  the  liver  is 
drawn  upwards,  it  becomes  also  tilted  somewhat 
backwards,  so  that  but  little  more  than  the 
margin  presents  anteriorly.  In  this  condition 
there  may  bo  but  little,  if  any,  liver-dulness 
discoverable  anteriorly,  and  it  may  erroneously 
bo  concluded  that  the  liver  is  much  diminished 
in  size.  In  these  cases,  however,  the  posterior 
dulness  of  the  liver  is  increased  in  the  right 
lower  thoracic  region.  In  cases  of  enlargement 
of  the  liver,  therefore,  the  upper  margin  must 
be  accurately  defined,  to  see  if  there  be  exten- 
sion upwards,  and  whether  that  extension  be  even 
or  uneven.  The  lower  margin  must  bo  traced 
by  palpation;  the  inohility  of  the  organ  with 
respiration  estimated ;  \is  hardness,  softness, 
sharpness,  evenness,  or  distortion  ascertained ; 
and  whether  it  be  free  or  connected  with  other 
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parts — for  example,  the  spleen,  or  an  abdominal 
tumour. 

The  lower  margin  of  the  liver,  when  the  organ 
is  enlarged  or  depressed,  very  frequently  cannot 
be  defined  by  percussion,  being  overlapped  by  in- 
testines. For  instance,  in  cases  of  lax  abdominal 
parietes,  with  moderate  fluid  effusion  in  the  peri- 
toneum, the  intestines  float  up  and  press  between 
the  margin  of  the  liver  and  the  surface.  In  other 
cases  the  front  surface  may  be  unduly  rounded, 
and  the  margin  thus  incurvated  to  a  certain  ex- 
tent and  covered  by  intestines.  The  surface  must 
be  lelt— whether  smooth,  or  rough,  or  nodulated. 
The  consistence  must  be  estimated  by  palpation 
— whether  hard  or  soft,  or  fluctuating  at  any  part. 

The  gall-bladder  cannot  be  felt  vmless  it  be 
distended,  when  it  presents  as  a  rounded  tumour 
attached  to  the  margin-  of  the  liver  in  the  right 
nipple  line. 

Phtsicai,  ExAiiiNATiON  OF  THE  Spleen. — Nor- 
mally, splenic  dulness  may  be  ascertained  on 
light  percussion  in  an  area  on  the  left  side  ex- 
tending from  the  ninth  to  the  eleventh  ribs,  and 
between  the  mid  axillary  and  mid-scapular 
lines.  The  shape  of  the  splenic  dulness  is  oval 
in  the  slant  of  the  ribs. 

In  moderate  enlargement  the  splenic  dulness 
is  increased  in  all  directions ;  and  on  placing 
the  hand  deeply  in  the  left  flank,  close  under  the 
ribs,  the  organ  may  be  felt  to  descend  upon  it 
during  inspiration.    As  the  organ  still_  enlarges 
it  comes  forwards  and  downwards,  raising  the 
apex-beat  of  the  heart,  occupying  the  region 
in  front  of  the  scapular  line  and  below  the 
level  of  the  apex-beat,  and  projecting  dovvn wards 
beneath  the  costal  margin  into  the  abdomen.  As 
the  organ  still  further  enlarges,  the  anterior  mar- 
gin curves  forwards,  forming  nearly  a  right  angle 
with  the  costal  margin.    It  is  usually  sharply 
defined,  and  may  extend  forwards  to  the  median 
line,  and  downwards  to  the  pelvis.  The  posterior 
margin  of  the  enlarged  spleen  is  also,  in  such 
cases  of  great  enlargement,  to  be  felt  thick  and 
rounded  immediately  in  front  of  the  quadratus 
muscle.  An  enlarged  spleen  extending  into  the 
abdomen  is  superficial  in  its  entire  area;  its 
anterior  and  posterior  borders  are  well-defined  ; 
and  it  can  usually  be  moved  between  the  two 
hands  forwards  and  backwards    The  notch  may 
be  commonly  felt.    The  surface  may  be  quite 
even  or  nodulated.  Sometimes  on  auscultation  a 
bruit  may  be  audible  over  an  enlarged  spleen. 
Friction-sound  may  also  sometimes  be  heard. 
Certain  alterations  in  the  constitution  of  the 
blood  and  in  the  temperature  of  the  body  are 
intimately  associated  with  diseases  of  the  spleen, 
and  the  examination  of  these  conditions  forms 
an  important  item  in  their  diagnosis. 

Diminuiion  in  the  size  of  the  spleen  cannot  be 
accurately  estimated,  and  is  of  little  clinical 
moment. 

Physical  Exajiination  of  the  Kidneys. — The 
kidneys,  when  of  normal  dimensions,  cannot,  as 
a  rule,  be  felt,  especially  in  fat  people,  or  when 
the  abdomen  is  enlarged.  They  lie  one  on  either 
side  near  the  spinal  column,  between  the  level 
of  the  spinous  process  of  the  eleventh  dorsal  and 
of  the  second  lumbar  vertebrae,  and  in  the 
mid-line  between  these  spinous  processes  and 
the  outer  margin  of  the  flank.    Imbedded  in  fat, 


they  rest  on  the  lumbar  muscles.  The  right 
kidney  is  overlain  in  part  by  the  liver,  colon, 
and  intestines ;  the  left  by  the  stomach,  colon, 
and  intestines. 

In  order  to  feel  for  the  kidney,  the  patient 
should  be  placed  in  the  position  for  abdominal 
examination.  The  observer,  standing  on  the  side 
opposite  that  of  the  kidney  under  examination, 
then  places  one  hand  along  the  mid-flank  be- 
hind, immediately  below  the  last  rib ;  the  other 
hand  should  rest  upon  the  corresponding  part  of 
the  abdomen  in  front,  firmly  depressing  and  mani- 
pulatmg  deeply,  so  as  to  bring  the  site  of  the 
kidney  between  the  phalangeal  portions  of  the 
two  hands.  At  the  same  time  the  patient  should 
be  made  to  inspire  and  expire  deeply  ;  and  it  is 
during  the  stage  of  moderately  deep  expiration 
that  the  organ  will  usually  be  felt. 

Tenderness  of  the  kidney,  if  present,  may  thus 
be  estimated  with  certainty.  Undue  rigidity  of 
the  muscles  on  one  side  may  be  observed. 

If  the  kidney  be  uniformly  enlarged  it  simply 
extends  downwards,  and  comes  more  readily 
under  observation.  In  great  enlargement  of  the 
kidney,  as  in  cancerous  tumour,  or  of  its  pelvis, 
as  in  pyelitis,  the  organ  forms  a  tumour  occupying 
the  fiank,  and  coming  forwards  from  behind  the 
colon  towards  the  front  of  the  abdomen.  Such  a 
tumour  is  more  or  less  pyramidal  or  roimded  in 
form,  with  a  distinct  band  of  resonance  corre- 
sponding with  the  superior  flexure  of  the  colon 
extending  across  it.  The  tumour  may  be  solid  or 
fluctuating,  according  to  its  nature.  Eenal 
tumours  are  most  common  on  the  left  side.  The 
pelvis  of  the  kidney,  except  when  considerably 
dilated,  does  not  come  under  palpation.  See 
Ejdnets,  Diseases  of. 

Movable  Iddneys. — The  mobility  of  the  kid- 
neys varies  much,  from  mere  laxness  to  complete 
dislocation.    Bee  Kidneys,  Diseases  of. 

The  exammation  of  the  urine  forms  the  most 
important  part  of  the  physical  diagnosis  of 
kidney-diseases.  &ee  Ueinb,  Morbid  Conditions 
of. 

Phtsicai,  Examination  of  the  Panceeas. — 
In  thin  subjects  with  retracted  abdomen,  the 
head  of  the  pancreas  may  be  felt  as  a  smaU, 
somewhat  angular,  tumour  to  the  right  of  the 
median  line,  above  the  level  of  the  umbilicus,  in 
the  region,  in  fact,  of  the  pylorus,  with  thicken- 
ing of  which  it  may  readily  be  confounded. 

Cancerous  enlargement  of  the  pancreas  extends 
forwards,  in  or  near  the  middle  line,  above  the 
umbilicus,  presenting  a  tumour  difficult  to  dia- 
gnose.   See  Pancebas,  Diseases  of. 

Physical  Examination  of  gtheh  Abdominal 
ViscEKA.— Diseases  of  the  stomach  and  intestines 
yield  their  proper  signs,  requiring  no  separate  de- 
scription here.  Tumours  of  the  ommtum\iax&  to 
be  distinguished, by  the  method  of  exclusion,  from 
affections  of  the  solid  organs  of  the  abdomen. 

The  'pelvic  or^aws— uterus,  and  ovaries,  and 
bladder,  under  certain  conditions  of  enlarge- 
ment—present themselves  for  diagnosis  as  abdo- 
minal tumours. 

When  distended,  the  bladder  gives  rise  to  a 
pyramidal  area  of  dulness  extending  in  the  me- 
dian line  from  the  pubes,  broadening  upwards, 
towards  or  even  beyond  the  umbilicus.  The 
tumour  is  firm  but  elastic,  on  palpation  tender, 
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and  is  at  once  removed  by  successful  calheteri- 
sation. 

In  pregnancy  at  the  fourth  month  the  uterus 
Isecomes  perceptible  to  deep  palpation  in  the 
pelvic  basin  in  the  pubic  region.    At  and  be- 
yond  the  fifth  month  a  tumour  of  growing 
dimensions  extends  from  out  of  the  pelvis  towards 
and  beyond  the  umbiUcus.    Dulness  on  percus- 
sion extends  from  the  pubes  over  the  whole 
front  of  the  tumour,  whilst  above  and  in  the 
flanks  a  resonant  intestinal  note  is  obtained. 
The  relations  of  dulness  and  resonance  are  not 
appreciably  changed  by  position.    The  tumour 
is  elastic,  and  in  the  advanced  stages  obscurely 
fluctuating.    On  deep  palpation,  an  irregidar 
resisting  lobulated  mass  is  to  be  felt,  and  on 
keeping  the  hand  steadily  applied,  undulating 
movements,  or  a  distinct  shock  or  jerking  move- 
ment, may  from  time  to  time  be  felt.    On  ap- 
plying the  stethoscope  with  somewhat  deep 
pressure,  half-way  between  umbilicus  and  pubes 
and  a  little  on  one  or  other  side,  the  rapid  beat 
of  the  f(Btal  heart  may  be  distinctly  heard,  closely 
resembling  the  tick  of  a  watch  under  the  pillow. 
On  bringing  the  stethoscope  nearer  the  inguinal 
region  (usually  on  the  right  side),  the  soft  low- 
pi  tchtd  placental  souffle,  synchronous  with  the 
maternal  pulse,  is  to  be  heard.    Enlargement  of 
the  uterus  from  other  causes,  especially  fibroid 
and  fibro-cystic  growths,  may  lead  to  abdo- 
minal tumours,  which  are  diagnosed  by  com- 
bined vaginal  and  abdominal  examination.  See 
Womb,  Diseases  of. 

Ovarian  tumours  also  present  in  the  abdomen, 
extending  upwards  from  one  or  other  side  of  the 
pelvic  region,  and  with  a  disposition  as  they  ex- 
tend to  become  central.  They  are  most  commonly 
cystic,  and — especially  in  the  later  stages — some- 
times present  difficulties  in  diagnosis  from 
pregnancy  or  peritoneal  dropsy.  See  Abdomen, 
Diseases  of ;  Abdominal  Aneurism  ;  Aohta, 
Diseases  of;  Ovabies,  Diseases  of;  and  other 
appropriate  headings. 

E.  Douglas  Powell. 

PHYSIOGlSrOMY  {^va-is,  nature,  and  yvd/iri, 
judgment). 

Definition. — Physiognomy  originally  meant 
the  interpretation  of  the  nature  of  an  individual, 
by  the  light  of  the  indications  afforded  by  his 
countenance,  conformation,  and  movements  ;  but 
the  term  is  frequently  used  for  the  indications 
themselves. 

Physiognomy  in  Diagnosis. — In  the  early 
ages  of  medical  science  the  doctrine  of  phy- 
siognomy formed  an  important  part  of  all 
systematic  teaching.  In  proportion  as  the 
means  and  practice  of  physical  diagnosis  have 
been  developed,  physiognomy,  being  insusceptible 
of  exact  treatment,  has  fallen  into  the  back- 
ground, and  is  seldom  assigned  a  definite  place 
among  methods  of  investigation.  Yet  in  evory 
description  of  disease  the  indications  yielded  to 
inspection  have  their  place ;  and  practically  it  is 
no  small  part  of  the  accomplishmon',  of  a  skilful 
physician  to  be  able  to  recognise  readily  in  any 
sick  person  the  outward  signs  which  may  be 
characteristic  of  his  malady. 

The  authors  who  have  treated  systematically 
of  physiognomy  make  it,  in  the  first  place,  sub- 
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servient  to  the  definition  of  certain  morbid  tem- 
peraments, to  which  the  name  otdiaOicses  has  been 
given.  When  in  any  case  tlie  tendency  belong- 
ing to  a  diathesis  has  gone  on  to  the  production 
of  an  actual  diseased  state,  the  word  caeliexia 
has  been  commonly  adopted  to  express  the  ful- 
filment of  the  first  physiognomical  prophecy, 
with  an  extension  of  application  to  diseased 
states  produced  by  accident,  or  without  precedent 
sign  of  the  existence  of  the  corresponding  dia- 
thesis. Among  modern  English  authors  on 
medicine.  Dr.  Laycock  was  conspicuous  in  allot- 
ting an  important  place  to  the  '  physiognomical 
diagnosis  of  morbid  constitutional  states.' 

Elements  of  Physiognomy. — Besides  such 
larger  groups  of  physiognomical  indications, 
there  are  smaller  groups,  and  even  single  fea- 
tures, which  relate  to  particular  systems  of 
organs,  or  to  individual  parts,  and  which,  in 
proportion  to  their  limitation,  have  mostly  a 
more  precise  meaning.  Before  enumerating  some 
of  these,  it  may  be  of  advantage  to  re\-iew  the 
elements  of  physiognomy.  These  are,  in  the 
main,  four  :— 1,  tegumental/— skin,  with  glands 
and  blood-vessels,  mucous  membrane  of  mouth 
and  throat;  2,  muscular;  3,  skeletal;  4,  attitudes 
and  movements,  including  those  of  speech. 

The  skiji  presents  a  large  number  of  points  for 
observation ;  for  example,  its  colour,  as  regards 
pigmentation,  and  as  regards  vascularity;  its 
texture,  as  regards  softness  or  hardness,  smooth- 
ness or  roughnesss,  thickness  or  fineness,  tough- 
ness or  fiexibility,  dryness  or  moisture ;  the  de- 
velopment and  distribution  of  glands  and  hairs  ; 
oedema  ;  tumours,  such  as  warts  ;  and  eruptions! 
Besides  these,  in  the  face  lines,  furrows,  and 
ridges  mark  the  excessive  or  defective  action  of 
particular  muscles,  whether  determined  by  habit 
or  disease,  causes  which  also  determine  the  shape 
of  the  orifices  and  skin-prominence  of  the  face. 

As  regards  muscular  variations  there  may  be 
noted  protective  contractions,  to  which  ilr.  Dar- 
win has  drawn  attention  as  part  of  the  basis  of 
the  expression  of  the  emotions,  protective  relaxa- 
tion, reflex  contractions,  spasmodic  contractions, 
and  paralysis.  With  the  conformation  of  tlie 
bones,  which  form  the  framework  upon  which  the 
skin  and  muscles  are  moulded,  must  be  associated 
the  teeth,  organs  rich  in  information  touching 
the  health  of  the  mucous  membranes  during 
childhood,  and  of  the  system  at  large  throughout 
life. 

Applications  of  Physiognomy.— Many  of  the 
correlations  between  phj-siognomy  and  disease 
are  fully  discussed  in  other  parts  of  this  work. 
A  few  illustrations  of  the  use  of  the  method  may, 
however,  be  cited  in  this  article. 

The  sHti,  alone,  may  yield  indications  sug- 
gestive, pathognomonic,  or  diagnostic,  as  the 
case  may  be.  Of  the  first  kind  are  the  staining 
of  jaundice,  the  contrasted  tints  of  hectic,  the 
alterations  of  the  hair  in  various  diseases  ;  of  the 
second  kind  are  the  eruptions  of  exanthematous 
fevers  and  syphilis ;  of  the  third  kind  is  the  ob- 
servation of  Mj.  Spencer  Wells,  in  dealing  witJi 
the  diagnosis  of  ovarian  and  uterine  tumours, 
that  'there  is  a  facial  expression  common  to 
women  suffering  from  both  classes  of  disease, 
associated  with  a  very  florid  complexion  when 
the  tumour  is  uterine,  whereas  in  the  majority  of 
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ovarian  cases  the  complexion  is  pallid.'  In  the 
mucous  membrane  of  the  mouth  the  blue  line  on 
the  gums  in  chronic  lead-poisoning,  tlie  spongy 
gums  of  mercurial-poisoning  and  of  scurvy,  and  the 
pigmentation  of  Addison's  disease  are,  approxi- 
mately, instances  of  the  three  kinds  of  signs. 

In  the  muscles,  independently  of  the  various 
evidences  of  paralysis,  we  may  refer  to  the  '  risus 
sardonicus  ' ;  to  the  tumid,  expressionless  upper 
lip  of  progressive  muscular  atrophy  (Duchenne)  ; 
to  the  iixed  bent  attitude  of  the  head,  and  rigid, 
imperturbed  features  and  unaltered  articulation 
of  paralysis  agitans,  as  compared  -with  the  shak- 
ing head  and  scanning  articulation  of  dissemi- 
nated sclerosis,  or  the  fatuous  look  -which  accom- 
panies the  irregular  movements  of  chorea.  The 
physiognomy  in  plague  is  said  to  be  highly 
characteristic.    See  Plague. 

The  bones  contribute  also  to  our  information. 
They  present  definite  changes  of  form  in  rickets, 
the  projecting  under-jaw  which  in  many  women 
is  associated  -nith  pelvic  deformity,  the  enlarge- 
ment of  the  cranium  in  hydrocephalus,  and  the 
hour-glass  head  and  altered  teeth  of  inherited 
syphilis. 

As  in  the  diatheses  aU  the  four  systems  co- 
operate to  form  a  characteristic  physiognomy, 
so  in  many  actual  diseases  complex  manifesta- 
tions are  abundantly  presented.  The  changes 
observed  in  the  face  and  neck  in  association  with 
certain  affections  of  the  chest  may  be  selected  as 
illustrating  well  this  kind  of  grouping.  Thus 
in  severe  cases  of  chronic  bronchitis,  wth 
empliysema,  the  skin  is  turgid,  blue,  purple,  or 
livid,  the  lower  lip  especially  being  discoloured, 
enlarged,  and  everted;  the  veins,  particularly 
in  the  neck,  are  full  and  prominent ;  the  brows 
are  knitted,  the  eyeballs  projected,  the  eyelids 
swollen  and  partly  contracted ;  the  lower  jaw,  if 
not  closed,  is  rigidly  set  in  a  way  to  give  fuU 
effect  to  the  action  of  the  central  muscles  raising 
the  sternum,  which,  with  the  sterno-cleido- 
mastoids,  are  prominent  and  strong;  the  head  is 
bent  forward,  the  shoulders  raised,  the  nostrils 
expanded  and  thickened.  The  entire  expression 
is  one  of  strain  and  anxiety.  If  there  be,  as  is 
often  the  case,  tricuspid  regurgitation,  the  veins 
of  the  neck  may  be  seen  filled  during  every 
pulsation  of  the  heart. 

In  certain  forms  of  advanced  disease  of  the 
heart  there  is  the  same  swelling  and  discoloura- 
tion. But  there  is  usually  some  icteric  tinging 
of  the  skin  and  conjunctivae,  and  much  weaker 
signs  of  muscular  strain,  which  in  emphysema 
are  brought  about  by  the  constant  inspiratory 
effort.  The  face  is  generally  calmer  in  ex- 
pression, and  the  head  rather  thrown  back  than 
drawn  forward. 

When  an  aneurism  or  intrathoracic  growth 
presses  on  the  structures  in  the  upper  part  of  the 
chest,  the  face  often  presents  enormous  venous 
turgidity,  and  the  veins  at  the  root  of  the  neck 
are  often  permanently  distended,  and  unnffected 
by  the  movements  of  respiration,  sometimes  on  one 
side,  sometimes  on  both.  If  there  be  pressure  on 
the  trachea  or  large  bronchi,  or  if  there  be  para- 
lysis of  therecurrent  laryngeal  nerve,  many  of  the 
muscular  strains  already  noticed  maybe  present; 
if  there  bo  paralysing  pressure  on  the  sympa- 
thetic, the  pupil  on  the  same  side  will  bo  com- 
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paratively  contracted,  all  the  tissues  on  the  side- 
more  swollen,  and  the  secretions  increased.  If 
with  aneurism  there  be  aortic  regurgitation, 
violent  pulsation  of  all  the  arteries  will  usually 
be  noticed,  bringing  into  strong  relief  arteries 
generally  quite  unseen. 

In  these  illustrations  the  appearances  seen  in 
the  head  and  neck  only  are  considered.  If  the 
modification  of  bodily  conformation,  movements, 
and  attitudes  which  go  to  make  up  the  full 
physiognomical  picture  were  also  detailed,  a 
large  addition,  exceeding  the  limits  of  this  ar- 
ticle, would  be  involved.  But  even  so  much  as 
IS  here  portrayed  will  serve  to  remind  us  of 
the  large  amount  of  suggestive  information 
which  may  be  gleaned  by  the  observer  before  ' 
proceeding  to  actual  physical  examination  of  the 
patient,  and  may  stand  for  an  example  of  the 
process  which,  under  careful  training  and  prac- 
tice, is  at  last  performed  almost  unconsciously 
by  the  experienced  physician. 

"William  M.  Oed. 

PHYSOMETE.A  (^Sira,  air,  and  /xinpa, 
the  womb). — A  condition  in  which  a  collection 
of  gas  or  air  is  formed  in  the  uterus.  See 
Womb,  Diseases  of. 

PHYTOSIS  (,<pvThu,  a  plant).— A  generic 
term  for  plant-formation,  applicable  to  epiphytic, 
phytiform,  or  parasitic  diseases  of  the  skin,  of 
which  there  may  be  enumerated  the  following 
species: — Phytosis  or  tinea  tonsmmcs ;  ;phytosis 
or  tinea  circinata  ;  phytosis  favosa  or  favus;  and 
phytosis  versicolor.  See  I?"avds;  NosopnyTA; 
EiNGWOEM ;  and  Tinea. 

PHITTOSIS  VEBSICOLOB.— Synon. : 
Willan,  Fr.,  and  Ger.  Pityriasis  versicolor. 

Definition. — A  disease  of  the  epidermis,  rete 
mucosum,  and  follicular  epithelium,  characterised 
by  the  development  on  the  skin  of  a  yellowish- 
brown  discolouration,  sometimes  tawny  and 
sometimes  olive;  consisting  of  small,  irregu- 
larly-shaped patches  and  blotches  of  considerable 
extent,  which  give  to  the  integument  a  variegated 
or  mottled  appearance. 

JEtiology. — The  presence  of  phytosis  versi- 
color indicates  defective  nutritive  power  of 
the  skin,  which  is  not  infrequently  associated 
with  general  debility,  and  sometimes  defect 
of  sanguification — with  such  symptoms,  in  fact, 
as  are  present  in  melasma  ;  but  these  symp- 
toms are  rarely  very  prominent,  and  the  gene- 
ral inference  may  be  that  the  health  is  un- 
affected. 

Desceiption. — The  most  common  seat  of  phy- 
tosis versicolor  is  the  trunk  of  the  body,  where  it 
assumes  a  symmetrical  distribution,  sometimes 
spreading  down  the  flanks  from  tlie  axilla;,  some- 
times occupying  the  middle  line,  and  sometimes 
the  whole  surface  of  the  abdomen,  or  descending 
from  the  groins  upon  the  upper  part  of  the 
thighs,  like  an  apron.  It  is  found  similarly  dis- 
posed on  the  back  of  the  trunk,  or  it  surrounds  the 
neck,  blending  with  a  general  swarthiness  of  the 
face ;  and  it  is  likewise  met  with  on  the  upper 
arms,  the  flexures  of  the  elbows,  and  those  of 
the  knees. 

When  closely  examined,  it  may  be  tteen  that 
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•  the  discoloured  skin  is  punctated  by  the  aper- 
tures of  the  follicles,  which  are  deeper  tinted 
than  the  rest  of  the  surface,  and  seem  to  perforin 
the  offi'Je  of  centres,  from  which  the  pigment 
spreads  around,  involving  other  follicles  simi- 
larly aifected.  This  inspection  tends  to  satisfy 
us  that  the  follicles  are  the  origin  of  the  morbid 
process  and  discolouration.  Another  observation, 
derived  from  close  inspection,  is  that  the  patches 
are  slightly  elevated,  and  that  they  present  evi- 
dence of  hypersemia ;  and,  further,  we  discover 
that  they  are  very  apt  to  take  on  a  ragged  kind  of 
exfoliation,  which  has  gained  for  the  disease  the 
synonym  of  pityriasis. 

Therefore,  the  distinguishing  characters  of  this 
affection  are  its  colour  ;  its  patchy  distribution; 
its  exfoliation,  from  the  breaking  up  or  crumbling 
of  the  morbid  epidermis ;  and  the  subjective 
symptom  of  itching.  These  characters  present 
considerable  variety.  In  some  instances  the  colour 
of  the  disease  predominates  so  considerably  as  to 
suggest  a  pigmentary  affection  simply ;  in  others 
the  exfoliation  is  so  remarkable  that  the  term 
pityriasis  would  seem  to  be  fairly  warranted; 
while  in  others,  again,  the  itching  may  be  either 
almost  absent  or  insufferable. 

When  a  portion  of  the  exfoliating  epidermis 
is  submitted  to  the  microscope,  it  is  found  to  be 
largely  composed  of  minute  globular  bodies  or 
cells,  which  are  rendered  transparent  by  the  ad- 
dition of  a  solution  of  potash.  These  are  pre- 
sumed to  be  a  fungous  vegetation,  and  to  the 
individual  globules  the  term  miorosporon  has 
been  applied. 

Phytosis  versicolor  is  a  malady  which  is  chiefly 
inconvenient  from  its  appearance,  and  may  exist 
for  years  without  giving  rise  to  any  disagreeable 
symptoms.  Sometimes  there  is  a  little  pruritus, 
when  the  patient  becomes  warmed  by  exercise ; 
but  occasionally  the  itching  has  been  found  so 
troublesome  and  unbearable  as  to  be  a  source  of 
considerable  suffering. 

Although,  in  consequence  of  being  considered 
one  of  the  parasitic  diseases,  phytosis  versi- 
color has  been  credited  with  the  reputation  of 
being  contagious,  it  is  very  rarely  met  with  in 
both  husband  and  wife,  however  long  it  may 
have  been  present  in  either.  Unlike  tinea,  it  is  a 
disease  of  the  adult ;  and  tinea  is  never  attended 
by  pigmentation. 

Sometimes  it  exists  for  years  without  attract- 
ing the  attention  of  the  patient  further  than  the 
inconvenience  of  its  appearance,  and  it  rarely  gets 
well  without  treatment. 

Diagnosis. — The  diseases  with  which  phytosis 
versicolor  is  liable  to  be  confounded  are  the  pig- 
mentary affections,  melasma  and  chloasma,  and 
pityriasis.  The  presence  of  slight  elevation, 
exfoliation,  and  its  flecked  appearance,  as  well 
as  its  symmetrical  distribution,  will  distinguish 
it  from  the  smooth  stains  of  the  former;' and  the 
absence  of  inflammation,  vnth  exfoliation  rather 
than  desquamation,  from  the  latter. 

Treatment. —  In  the  treatment  of  phytosis 
versicolor,  tonic  remedies  and  a  tonic  regimen 
are  generally  indicated.  Locally,  it  yields  very 
quickly  to  the  sulphuret  of  potassium  ointment,  to 
all  the  mercurial  ointments,  or  to  a  lotion  of  per- 
chloride  of  mercury  ointment  in  almond  emulsion. 
The  use  of  sulphur  soap  is  also  valuable,  and  by 


keeping  up  a  moderate  stimulation  of  the  skin, 
it  tends  to  check  the  return  of  the  disease.  See 
Tinea.  Euasmos  Wilson. 

PIA  MATEB,  Diseases  of.  See  Meninges, 
Diseases  of. 

PIAEBLfflMIA  (TTtap,  fat,  and  aT/xo,  blood). — 
A  morbid  condition  of  the  blood,  in  which  it  con- 
tains free  fat.  See  Blood,  Morbid  Conditions  of. 

PICA  {pica,  a  magpie). — A  perversion  of 
appetite,  characterised  by  a  craving  for  various 
substances  unfitted  for,  or  incapable  of  digestion. 
See  Appetite,  Disorders  of. 

PIGEON-BKEAST.— A  deformity  of  the 
chest,  in  which  the  ribs  are  flattened  laterally 
and  the  sternum  thrust  forward,  so  that  the 
chest  assumes  somewhat  the  shape  of  the  breast 
of  a  pigeon.    See  Defoeiiities  of  Chest. 

PIGMENTAKY    SKIN-DISEASES.  — 

Stnon.  :  Ckromatopaihia ;  Chromatopathic  affec- 
tions. 

These  affections  may  be  arranged  under  four 
heads,  namely: — 1,  defect;  2,  excess;  and  3,  al- 
teration of  colour :  and  4,  artificial  colouring  of 
the  skin. 

1.  Defect  of  Colour. — Defect  of  colour  of 
the  skin  is  due  to  absence  of  pigment ;  it  occurs 
both  in  the  rete  mucosum  and  hair,  and  is  either 
general  or  partial.  As  a  general  affection  it  is 
known  by  the  name  of  albinism,  the  subject  of 
the  defect  being  called  an  albino.  Considered 
as  a  disease  it  is  termed  leucopathia  and  its 
examples  are  achroma,  leuce,  and  leucasmus. 
See  Albinism. 

2.  Excess  of  Colour. — Excess  of  colour  is 
represented  by  increase  in  quantity  of  the  normal 
pigment  of  the  skin,  giving  rise  to  a  series  of 
shades  of  hue,  ranging  from  the  lighter  tints  of 
oUve  and  brown  to  the  deepest  tints  of  black ; 
and,  like  the  preceding,  may  be  general  or  par- 
tial. As  a  morbid  process  it  is  denominated 
melaiwpathia,  and  its  examples  chloasma  and 
melasma. 

3.  Alteration  of  Colour.  — Alteration  of 
colour  of  the  skin  is  manifested  b^^  a  variation 
in  hue  of  the  pigmentary  matter,  arising  from  an 
excess  of  one  of  the  primitive  elements  which 
enter  into  the  composition  of  the  normal  brown 
or  black.  Thus  it  may  be  j-eUow  or  olive,  as  in 
the  two  principal  members  of  this  group,  ephelis 
and  lentigo,  the  general  term  for  the  aS'ection 
being  xani/iochroia ;  whilst  the  term  cyanochroia 
has  been  applied  to  a  rare  example  of  blue  pig- 
mentation of  the  skin. 

4.  Artificial  Colouring  of  the  Skin. — This 
is  shown  in  the  leaden  or  slate-coloured  hue  re- 
sulting from  a  prolonged  use  of  the  salts  of  silver 
as  an  internal  remedy.  The  seat  of  the  disco- 
louration is  the  papillary  laj'er  of  the  corium, 
and  not  the  rete  mucosum ;  and  the  affection 
is  termed  argyria  or  melasma  tinctum.  Hero 
also  may  be  mentioned  the  yellow  and  green 
pigmentation  of  the  skin  of  jaundice,  and  the 
blue,  green,  and  yellow  stains  of  a  bruise ;  witli 
the  reservation,  that  they  are  temporary,  being 
due  to  bile  or  the  extravasation  of  blood,  whilst 
the  colour  produced  by  the  oxidation  of  silver  in 
the  tissue  of  the  derma  is  permanent 
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JEtioiogy  and  Pathology.  —  Pigmentary  af- 
fections may  be  said  to  be  due  to  derangement  of 
function  of  the  integument  consequent  on  dis- 
turbance of  nutrition.  Thus,  in  natiree  of  tropi- 
cal countries  a  slight  functional  disorder  may 
occasion  arrest  of  pigment-formation  of  varied 
extent,  and  become  the  cause  of  achroma,  as  we 
see  illustrated  in  the  instance  of  the  pied  negro. 
Similar  effects  may  be  produced  by  hyperemia 
of  the  skin,  as  in  the  case  of  varicose  veins  ;  and 
again  by  deranged  innervation,  as  in  nervous 
shock  and  prurigo.  And  to  these  several  causes, 
namely,  deranged  nutrition,  hyperemia,  and 
altered  innervation,  all  the  known  examples  of 
melanopathia  and  leucopathia  may  be  traced. 

One  of  the  commonest  forms  of  melasma  is  a 
natural  concomitant  of  a  delicate  skin — for  in- 
stance, lentigo,  which,  when  it  appears  on  the 
face,  may  be  attributed  to  the  sun  and  light,  but 
occurs  on  the  covered  parts  of  the  body  as  well. 
Ephelis  Solaris  and  ephelis  ignealis  result  from 
the  action  of  heat ;  a  pigmentary  stain  not  infre- 
quently follows  the  nse  of  a  blister ;  and  melasma 
is  a  common  consequence  of  varicose  veins.  As- 
sociated with  a  slight  inflammation  of  the  papil- 
lary layer  of  the  derma  we  have  pityriasis  versi- 
color, and  with  the  more  extensively  deranged 
nutrition  of  the  integument  in  syphilis,  the  form 
of  melasma  termed  '  copper  colour.'  Morphcea 
and  scleriasis  are  accompanied  with  achroma,  as 
well  as  with  melasma;  and  elephantiasis  in  even 
a  greater  degree.  Arsenic,  when  prolonged  in 
its  use  for  a  considerable  time,  is  a  cause  of  me- 
lasma ;  and  several  chronic  diseases  of  the  skin 
are  succeeded  by  a  melasmic  stain. 

Another  series  of  cases  derive  their  origin  by 
reflex  action,  or  directly,  from  the  nervous  sys- 
tem. The  melasma  palpebrarum,  which  in  some 
females  accompanies  every  menstrual  period,  is 
often  exaggerated  in  dysmenorrhoea.  In  preg- 
nancy, melasma  of  the  areola  of  the  nipples  is 
a  normal  occurrence,  but  there  are  often,  super- 
added to  this,  chloasma,  or  melasma  froiitis  or 
faciale.  Melasma,  again,  with  achroma,  is  not 
infrequently  associated  with  hysteria,  nervous 
shock,  and  notably  with  Addison's  disease,  the 
so-called  '  bronzed  skin  ; '  and  melasma  is  a  con- 
stant attendant  on  prurigo. 

As  an  aberration  of  function  melasma  and 
achroma  indicate  a  feebleness  of  skin,  as  well  as 
more  or  less  constitutional  debility ;  and,  as  such, 
they  are  occasionally  associated  with  grave  dis- 
order of  the  general  health.  Lentigo,  ephelis, 
and  chloasma  may  be  of  trifling  portent,  but 
melasma  faciale  often  indicates  a  wearying  dis- 
turbance of  the  uterine  system ;  the  melasma  of 
prurigo  a  troublesome  derangement  of  the  peri- 
pheral nervous  system  ;  the  melasma  and  achro- 
ma of  sjrphilis  and  elephantiasis  a  serious  dys- 
•crasia;  and  the  melasma  of  Addison's  disease  a 
dangerous  and  often  fatal  state  of  disease. 

Prognosis. — The  prognosis  of  a  return  of  the 
skin  to  its  normal  state  is  decidedly  unfavour- 
able, and  these  discolourations  will  often  endure 
for  a  lifetime. 

Theatment. — As  the  greater  proportion  of 
pigmentary  affections  are  symptomatic  of  con- 
stitutional disorder,  the  latter  will  demand  an 
appropriate  treatment,  whilst  the  discolouration 
is  dealt  with  by  local  remedies.    Addison's  die- 
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ease,  the  neuroses,  the  dystrophic  affections — 
morphcea  and  scleriasis,  and  the  dyscrasic  affec- 
tions— syphilis  and  elephantiasis,  require  a  treat 
naent  suited  to  their  respective  nature.  Partu- 
rition and  cessation  in  the  use  of  arsenic  with- 
draw the  constitutional  cause  of  chloasma  and 
melasma  arsenicale,  and  the  removal  of  local 
irritants,  as  in  ephelis,  tends  to  their  cure.  But 
as  the  local  effect  wiU  frequently  continue  even 
after  the  constitutional  or  exciting  cause  is  with- 
drawn, we  are  led  to  consider  the  best  form  of 
local  treatment.  Our  most  trustworthy  remedies 
for  the  purpose  of  removing  pigmentary  stains 
are  alkaline  lotions  and  ointments,  headed  by 
soap;  lotions  of  acetic  and  hydrochloric  acid; 
iodine  and  iodide  of  potassium.  A  lotion  of  per- 
chloride  of  mercury  in  almond  emulsion  is  com- 
monly resorted  to  for  freckles  and  the  slighter 
forms  of  discolouration.  The  pigment  is 
invited  to  retiirn  in  achromatous  spots  by  the 
stimulation  of  cantharides.  In  every  form  of 
pigmentary  discolouration  stimulation  by  friction 
is  also  serviceable.  Eeasmus  Welson. 

PIGMEITTATIOIT,  Morbid.— DEFifriTiON. 
A  morbid  process,  consisting  in  the  deposition  of 
colouring  matter  in  situations  where  it  does  not 
normally  occur,  or  in  excess  in  usual  localities. 

Descbiption. — The  abnormal  deposition  of  pig- 
ment may  take  the  form  of  an  uniform  staining 
of  the  tissues,  as  in  icterus  ;  or  it  may  occur  in 
patches,  varying  from  mere  species  up  to  a  very 
considerable  size.  The  colouration  may  affect 
the  skin  {see  Pigmentary  Skin-Diseases),  or  the 
mucous  membrane,  as  in  Addison's  disease,  where 
patches  of  pigmentation  are  frequently  seen  on 
the  palate  and  inside  of  the  cheeks  ;  or  the  pig- 
ment may  be  deposited  in  granular  masses  in  the 
substance  of  organs,  such  as  the  liver,  brain, 
spleen,  kidneys,  lymphatic  glands,  and  medulla 
of  bones.  New  growths,  both  of  the  epithelial 
and  connective-tissue  type,  may  be  the  seat  of 
extensive  pigmentation,  especially  if  the  tissues 
with  which  they  are  connected  be  normally  the 
repositories  of  colouring  matter  {see  Melanosis)  ; 
but  the  change  is  by  no  means  limited  to  such 
situations.  Considerable  variety  is  presented  in 
colour.  The  various  shades  of  black  and  brown 
are  usually  attributed  to  the  existence  of  a  sub- 
stance called  'melanin,'  though  there  is  reason  to 
believe  that  several  different  pigments  are  in- 
cluded under  this  term.  In  chemical  composition 
melanin  contains  carbon,  oxygen,  hydrogen, 
nitrogen,  and  iron  ;  in  this  latter  respect  resem- 
bling hffimatin.  '  It  is  soluble  in  ether,  alcohol, 
water,  and  acids  ;  also  in  boiling  caustic  alkalies, 
thus  distinguishing  it  from  particles  of  carbon ' 
(Gamgee). 

The  bile-pigments  are  obviously  the  cause  of 
icteric  staining.  The  very  exceptional  and 
remarkable  condition  of  cyanodcrma  is  attributed 
to  the  presence  of  indigo  ;  whilst  the  excessive 
ingestion  of  such  minerals  as  lead  and  silver  is 
liable  to  be  followed  by  a  bluish  line  around 
the  gums,  or  a  purple  coloui'ation  of  the  skin. 
As  in  the  retina,  choroid,  and  Miilpighian  layer 
of  the  skin,  pigment  most  frequently  occurs 
in  epithelial  cells,  though  not  unusually  in  free 
granules  and  flakes. 

Patuology. — Excepting  when  the  colouring 
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matters  are  obviously  introduced  from  without, 
the  morbid,  like  the  normal  pigments,  are  derived 
more  or  less  directly  from  the  haimatin  of  the 
blood,  itself  a  reddish -brown  substance.  Their 
presence  is  associated  with  two  very  opposite 
conditions  of  nutrition,being  sometimes  an  accom- 
paniment of  tissue-degeneration  and  diminished 
function,  at  other  times  connected  with  extremely 
active  trophic  changes.  It  is  noticeable  that 
the  chlorophyl  of  plants  and  haemoglobin  of 
blood  are  amongst  the  earliest  differentiated 
and  most  widely  distributed  proximate  principles, 
intimately  dependent  upon  which  are  the  respi- 
ratory changes  of  plants  and  animals.  The 
pigmentary  layer  of  the  retina,  the  visual  pvirple, 
and  the  wide-spread  oeciuTence  of  pigment  in  the 
nerve-centres,  are  among  the  most  strilcing  ex- 
amples of  the  connection  of  colouring  matter  with 
normal  functional  changes.  Melanotic^  growths, 
which  are  usually  of  remarkable  activity,  the 
temporary  brown  patches  on  the  skin  {melasma) 
in  the  neighbourhood  of  painful  spots  in  neu- 
ralgia and  some  uterine  states,  and  the  occa- 
sional sudden  loss  of  colour  in  _  the  hair  from 
mental  disturbance,  are  illustrations  of  morbid 
nutrition  in  the  same  direction.  In  the  majo- 
rity of  cases  where  pigment  is  met  with,  some 
coincident  blood-change  is  to  be  found.  Thus  in 
the  class  of  malarial  diseases,  masses  of  black 
material  are  formed  in  the  blood  {melancemia), 
from  destruction  of  the  red  corpuscles  during 
the  pyrexial  state,  and  are  liable  to  be  deposited, 
it  is  said,  by  the  white  corpuscles,  in  certain 
organs,  especially  the  spleen.  In  Addison's  dis- 
ease, purpura,  syphilis,  &c.,  characterised  by 
pigmentation,  the  red  corpuscles  are  obviously 
affected.  The  deposition  of  pigment  appears 
without  doubt  to  be  somehow  under  the  control 
of  the  sympathetic  centres. 

Dr.  Laycock  observes  : — '  Fundamentally  the 
entire  series  of  phenomena  in  which  pigmenta- 
tion is  a  leading  characteristic,  may  be  regarded 
as  having  reference  to  the  excretion  of  carbon 
after  it  has  served  its  purpose  in  the  economy  ; 
and,  pathologically,  the  production  of  pigments 
may  be  taken  as  the  expression  of-— (a)  imper- 
fect oxidation  of  carbon,  so  that  it  is  not  elimi- 
nated as  carbonic  or  lactic  acids,  &c. ;  {b)  im- 
perfect elimination  of  carbon  proper ;  and  (c) 
excessive  production  of  carbon  from  highly  car- 
bonaceous foods.  In  aU  these  there  is  a  close 
analogy  between  the  carbonaceous  excreta  as 
morbid  pigments,  and  the  nitrogenous  excreta  as 
morbid  deposits  of  urates,  &c.'  However,  all 
diseases  in  which  the  red  corpuscles  are  altered, 
and  their  oxygen-carrying  power  diminished, 
tend  to  be  associated  with  pigmentation,  from 
imperfect  oxidation  of  the  carbon-waste. 

A  spurious  pigmentation  or  blackish  coloura- 
tion by  sulphide' of  iron  is  to  be  met  with  pod 
mortem,  or  in  gangrenous  areas,  from  the  union 
of  sulphuretted  hydrogen  with  the  iron  of  the 
blood.  W.  H.  Allchin. 

PILES.— A  popular  name  for  hsemorrhoids. 

&ee  HiE.VORBKOIDS. 

PIMPLES.— A  popular  name  for  papules. 
See  Papula. 

PISA,  in  Central  Italy. — Rather  moist, 
mild,  equable,  calm,  and  relaxing  climate,  Meiiii 


temperature,  winter,  44°  Fahr.  Eaat  prevailing 
wind.    See  Climatk,  Treatment  of  Disease  by. 

PITTING. — The  formation  of  pita  or  hollow 
cicatrices  in  the  skin,  resulting  from  ulceration, 
as  in  small-pox;  or  from  disorganisation  of  tissue 
and  absorption  of  the  papillary  layer  of  the  skin, 
as  in  syphilis  and  lupus.  Also,  the  depression 
produced  by  pressure  on  an  (Edematous  part. 

PITUITOtrS  {n^xTui,  I  congeal). — A  term 
associated  with  phlegm  or  expectoration,  when 
this  is  of  the  nature  of  thick  and  adhesive  mucus. 
See  Expectoration. 

PITYRIASIS  (irlTvpov,  bran).  —  Stnon.  : 
Furfur;  Porrigo ;  Fr.  Pityriasis;  Ger.  Kleien- 
griiid. 

Definition. — A  branny  exfoliation  of  the  skin ; 
giving  rise  to  scurfiness  or  scaliness  of  the  epi- 
dermis ;  and  accompanied  with  heat,  dryness, 
redness,  and  pruritus. 

J5tiologt. — The  cause  of  pityriasis  must  b& 
regarded  as  a  feeble  state  of  the  skin,  probably 
dependent  on  a  low  condition  of  the  general 
system.  In  a  symptomatic  form,  however,  it 
may  be  due  to  the  causes  which  control  the 
parent  disease,  as  in  the  case  of  eczema. 

Anatomical  Charactebs. — Pityriasis  is  a  su- 
perficial chronic  inflammation  of  the  skin,  with- 
out exudation  or  swelling,  but  especially  charac- 
terised by  disturbed  nutrition  of  the  epidermis 
and  its  desquamation  in  minute  scales.  Essen- 
tially it  is  a  mild  manifestation  of  eczema,  and 
must  be  regarded  as  one  of  the  forms  of  dry 
eczema. 

Description. —  The  most  common  seat  of 
pityriasis  is  the  scalp — for  example,  P.  capitis  ; 
and  in  that  situation  it  may  present  several  de- 
grees of  severity,  ranging  between  the  pityriasis 
with  silvery  scales  of  elderl}'  persons  (xerasia), 
or  the  mere  accumulation  of  epidermic  exuvias 
in  children  and  young  persons,  called  '  dandruff,' 
and  the  more  extensive  desquamation,  attended 
with  chronic  inflammation,  of  a  declining  ec- 
zema or  even  of  psoriasis. 

On  the  sensitive  skin  of  children,  particularly 
those  of  light  complexion,  it  is  apt  to  appear  on 
the  face  in  the  form  of  small,  circular,  reddish 
discs,  coated  over  with  a  fine  furfur;  and  occa- 
sionally it  is  met  with  in  patches  on  the  body 
and  limbs,  and  always  maintaining  the  same 
characters,  namely,  heat,  redness,  and  pruritus, 
but  a  total  absence  of  serous  exudation. 

The  term  pitjTiasis,  whilst  strictly  signifying 
an  exfoliation  of  fine  scales  upon  a  skin  which  is 
more  or  less  congested,  yet  falls  short  of  the  acti- 
vity of  eczema,  has  also  been  applied  to  a  fur- 
furaceous  state  of  the  skin  accompanying  other 
morbid  affections  of  the  texture ;  for  example, 
elephantiasis  Chreccorum,  and  especially  xero- 
derma in  its  transition  to  ichthyosis.  Another 
form  of  exfoliation  of  the  epidermis  associated 
with  a  yellowish  pigmentation  of  the  skin,  re- 
ceived from  Willan  the  name  of  pityriasis  ver- 
sicolor ;  but  as  the  pathological  conditions  of  the 
latter  are  totally  different  from  ordinary  pity- 
riasis, and  are  identical  with  the  phytiform  or 
so-called  parasitic  diseases,  this  affection  will  be 
found  treated  of  under  the  head  of  Phttosis 
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PITIEIASIS. 
_  Diagnosis. — The  description  of  the  physical 
signs  and  the  pathological  condition  of  this  af- 
fection will  siifficiently  distinguish  it  from  other 
diseases;  although,  as  will  be  perceived,  it  may 
be  an  accidental  accompaniment  of  a  variety  of 
cutaneous  affections,  such  as  dry,  chronic  eczema. 
Indeed,  its  idiopathic  form  is  its  rarest  manifes- 
tation. 

Peognosis. — Taken  by  itself,  pityriasis  must 
be  regarded  as  a  trivial  affection,  and  one  which 
wiU  speedily  yield  to  appropriate  treatment. 

Tbhatmknt. —  Our  efforts  in  this  direction 
should  be  aimed  at  the  improvement  of  the  nu- 
tritive function  of  the  skin,  and  the  relief  of  local 
inconvenience  or  suffering.  The  first  indication 
is  to  be  met  by  general  tonics,  and  by  the  exhi- 
bition of  small  doses  of  some  arsenical  prepara- 
tion; and  the  second  by  the  application  of  the 
red  oxide  of  mercury  ointment  in  a  diluted  form 
(one  part  to  three),  or  the  oxide  of  zinc  ointment. 
The  former  remedy  is  the  more  suitable  for  the 
scalp  or  hairy  regions  of  the  body ;  and  the  latter 
for  the  unprotected  surface  of  the  face  and 
trunk.  Erasmus  Wilson. 

PITYEIASIS  VEBSICOLOB  {Trlrvpoy, 
bran,  and  versicolor,  of  changing  colour). — A 
synonym  for  phytosis  versicolor.  See  Phttosis 
Veesicolob. 

PLACENTA,  Diseases  of.— Synon.  :  Fr. 

Maladies  du  Placenta ;  Ger.  Kranlcheiten  des 
Mutterkuchens. — The  frequency  and  importance 
of  placental  disease  is  hardly  yet  sufficiently 
recognised ;  and  forty  years  ago,  when  the  late 
Sir  James  Simpson  published  his  memoir  On 
Congestion  and  Inflammation  of  the  Placenta, 
almost  nothing  was  known  on  this  subject. 

The  placenta  being  the  sole  medium  of  vital 
communication  between  the  fratus  and  mother, 
any  deviation  from  its  normal  condition,  by 
which  its  development  may  be  arrested,  and  its 
physiological  action  impaired,  must  be  of  serious 
consequence. 

The  principal  diseases  to  which  the  placenta 
is  subject  are: — 1.  Inflammation;  2.  Conges- 
tion ;  3.  Haemorrhage  ;  4.  Hydatidinous  degenera- 
tion ;  6.  Fatty  degeneration  ;  6.  Atrophy ;  7. 
Hypertrophy;  8.  CEdema;  and  9.  Calcareous 
deposits. 

1 .  Placenta,  Inflammation  of.  — Synon.  : 
Placentitis. — Acute  inflammation  of  the  after- 
birth "is  the  sole  cause  of  those  morbid  adhesions 
that  occasion  the  most  serious  dangers  of  parturi- 
tion, namely,  fost-fartum  haemorrhage  and  in- 
version of  the  uterus.  Moreover,  it  sometimes 
causes  the  death  of  the  foetus  by  destroying  the 
structural  integrity  of  the  placenta.  The  dis- 
ease is  generally  syphilitic  in  its  origin. 

Symptoms. — The  symptoms  of  placentitis  are 
so  obscure  that  it  is  seldom  detected  until  after 
the  birth  of  the  child,  when  we  find  the  placenta 
adherent. 

.  In  many  cases,  however,  this  disease  is  attended 
by  constitutional  irritation  or  febrile  disturbance 
of  a  remittent  character.  A  very  usual  symptom 
of  placentitis  is  the  return  of  morning  sickness 
in  th3  later  months  of  pregnancy,  together  with 
a  dull  aching  pain,  or  a  sensation  of  weight  and 
fulness,  over  the  hypogastric  oriliac  regions.  The 
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placental  souffle  will  also  be  found  intensified  in 
sound,  or  abnormal  in  some  other  respect. 

Treatment. — The  treatment  most  in  use  for 
placentitis  is  a  mild  alterative  course  of  mercury 
conjoined  with  tonics,  and  followed  by  iodide  of 
potassium.  Severe  local  pain  may  be  relieved  by 
leeching,  or  by  the  application  of  oleate  of  mer- 
cury with  morphia,  or  by  iodated  liniments. 

2.  Placenta,  Congestion  of.  —  This  con- 
dition is  occasionally  met  with  after  a  pro- 
tracted labour,  the  placenta  being  then  found 
engorged  with  blood,  hard  and  tumefied,  it» 
external  surface  of  a  deep  purple  colour,  and 
covered  with  a  raised  network  of  tortuous  and 
congested  vessels.  Acute  congestion,  from  the 
sudden  engorgement  of  the  placental  vessels, 
may  also  arise  at  any  period  of  pregnancy,  from 
general  plethora,  or  the  recession  of  some  acute 
inflammatory  disease.  It  may  also  be  occasioned 
by  the  sudden  check  to  the  placental  circulation 
from  the  death  of  the  embryo. 

Tlie  diagnosis  between  congestion  and  inflam- 
mation of  the  placenta  is  impossible ;  and  the 
treatTnent  is  the  same  in  both  cases. 

3.  Placenta,  Haemorrhage  into. — Acute 
congestion  of  the  placenta  generally  terminates 
by  haemorrhage  into  either  the  deciduous  or 
cellular  (maternal)  portion ;  into  the  villous  or 
vascular  (fcetal)  part  of  this  organ ;  or  in  some 
cases  into  the  cellular  interspace  between  these, 
thus  constituting  what  Cruveilhier  described  as 
'  apoplexy  of  the  placenta.'  Haemorrhagic  effu- 
sions of  this  kind  are  a  frequent  cause  of  mis- 
carriage. 

Occasionally,  especially  amongst  the  ill- 
treated  wives  of  the  labouring  classes,  placental 
haemorrhage  is  the  result  of  external  violence  or 
shock.  The  effusion  then  generally  takes  place 
from  the  central  external  surface  of  the  pla- 
centa, which  is  thus  partially  separated  from  the 
uterus ;  but  if  the  effusion  be  limited  to  a  few 
ounces,  gestation  may  go  on  undisturbed. 

4.  Placenta,  Hydatidinous  Disease  of. — 
This  consists  in  degeneration  and  abnormal 
development  of  the  placental  villi  of  the  chorion, 
usually  following,  although  occasionally  produc- 
ing, thedeath  of  the  fcetus.  In  thePicblin  Obstet- 
rical Transactions  for  1874-9,  the  writer_  has 
related  several  instances  of  this  comparatively 
rare  disease.  In  most  of  these  cases  the  hyda- 
tidiform  mass  was  expelled  from  the  uterus  at 
the  fifth  month.    See  Mole. 

Symptoms. — The  symptoms  of  this  disease  can 
at  first  hardly  be  distinguished  from  those  of 
ordinary  pregnancy.  If,  however,  in  addition  to 
the  signs  that  usually  denote  the  death  of  the 
foetus  in  utero,  the  patient  experiences  occasional 
gushes  of  water,  together  with  slight  haemorrhage 
from  the  uterus,  lasting  for  a  short  time,  and 
recurring  at  irregular  intervals,  we  may  suspect 
tjie  existence  of  hydatidiform  disease  in  the  pla- 
centa of  a  blighted  foetus. 

The  expulsion  of  these  growths  from  the  uterus 
is  generally  attended  by  severe  haemorrhage. 

Tbbatmknt.  —  In  the  way  of  treatment, 
nothing  can  be  done  to  arrest  tlie  progress  of 
the  disease,  although  chlorate  of  potash  has  been 
suggested  for  the  purpose.  But  an  attempt  slioulS 
4  H 
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always  be  made  to  prevent  its  recurrence  by  im- 
pi-oving  the  general  health  of  the  patient  by 
alteratives  and  ferruginous  tonics,  especially  any 
of  the  milder  saline  chalybeate  waters,  such  as 
Ems,  Kissingen,  or  Schwalbach. 

It  has  been  recommended  that  we  should 
bring  on  the  expulsion  of  hydatidiform  moles  as 
soon  as  they  are  discovered.  This,  however,  is  in- 
advisable. Only  a  portion  of  the  placenta  may 
be  aifected;  or,  as  the  writer  has  seen,  the  birth 
of  a  healthy  living  child  may  be  immediately  fol- 
lowed by  the  hydatidinous  placenta  of  a  blighted 
twin  conception.  Hence,  we  should  let  nature 
take  her  course,  for  in  due  time  the  morbid  growth 
will  be  surely  expelled  from  the  uterus,  rather 
than  by  unnecessary  interference  run  the  risk  of 
destroying  a  living  foetus. 

6.  Placenta,    Fatty  Degeneration  of. — 

This  is  a  common  disease.  The  late  Sir  James 
Simpson,  Virchow,  and  Dr.  Druitt,  as  well  as 
fiome  earlier  writers,  have  discussed  the  nature 
of  the  affection,  on  which  more  light  has  been 
since  thrown  by  Dr.  Barnes's  papers  in  the  34th 
and  36th  volumes  of  the  Medico-Chirurgical 
Transactions,  and  by  Dr.  Braxton  Hicks  re- 
searches in  the  14th  volume  of  the  Obstet- 
rical Transactions.  The  symptoms  and  treatment 
of  this  condition  are  so  obscure,  however,  that  it 
wiU  be  unnecessary  to  dwell  on  it  in  the  present 
work. 

6.  Placenta,  Atrophy  of. — Atrophy  of  the 
placenta  is  an  occasional  cause  of  the  death 
of  the  fcetus  between  the  sixth  and  ninth  months 
of  gestation.  The  uterine  placental  villi  in  such 
cases  are  arrested  in  their  development,  under- 
going a  retrograde  metamorphosis  into  an  opaque 
molecular  substance,  generally  accompanied  by 
fatty  deposits  in  the  umbilical  terminal  vessels 
of  the  foetal  portions  of  the  blighted  organ. 

7.  Placenta,  Hypertrophy  of. — This  is  a 
much  more  rare  pathological  condition  than  that 
last  mentioned.  We  sometimes,  however,  find 
the  placenta  greatly  enlarged  without  any  other 
apparent  alteration  in  its  structure,  and  in  such 
cases  the  child,  if  alive,  is  usually  diminutive 
and  puny,  being  stunted  not  only  by  the  blood 
having  been  diverted  from  its  nutrition,  but 
still  more  by  the  compression  of  the  terminal 
umbilical  vessels. 

8.  Placenta,  CEidema  of. — Effusion  of  serum 
is  another  consequence  of  placentitis.  In  the 
few  cases  of  this  kind  that  the  writer  has  seen, 
abortion  occurred,  and  the  placental  villi  were 
enormously  distended  and  bloodless,  being  filled 
with  a  serous  fluid.  In  one  instance,  in  addi- 
tion to  the  dropsy  of  the  placenta,  the  umbilical 
cord  was  oedematous  to  an  extraordinary  extent. 

9.  Placenta,  Calcareous  Deposits  in. — Cal- 
careous deposits  are  sometimes  met  with  in  cases 
of  adherent  placenta,  being  usually  situated  in 
the  external  or  uterine  surface,  and  in  the  decidual 
vessels.  In  some  instances,  however,  the  writer 
has  found  these  deposits  scattered  throughout  the 
whole  substance  of  the  afterbirth. 

Thos.  Mokb  Madden. 

PLAQTTE  (trXnyii,  plaaa,  a  stroke). — St- 
iiON. :  The  Pest;  Inguinal,  Bubonic,  Glandular, 


PLAGUE. 

Oriental,  Indian,  Pali,  and  Levantine  Plague; 
Oriental  Typhus;  Septic  Pestilence;  Fr.  la 
Pcste ;  Ger.  die  Pest. 

Definition. — A  specific  fever,  attended  by 
bubo  of  the  inguinal  or  other  glands,  and  occa- 
sionally by  carbuncles. 

History. — The  term  plague  is  tised  by  the 
older  historians  in  two  senses,  (1)  in  a  general 
sense,  as  applicable  to  the  prevalence  of  diseases 
accompanied  by  great  mortality,  irrespective  of 
their  nature  ;  and  (2)  in  a  limited  sense,  as  in- 
dicating the  particular  malady  defined  above. 
The  earliest  notice  of  the  disease  now  designated 
plague  is  found  in  a  work  of  Oribasius,  tha 
physician  to  the  Emperor  Julian  (a.d.  361- 
363).  He  quotes  from  Rufus  (Alexander)  of 
Ephesus,  a  writer  who  lived  in  the  reign  of 
the  Emperor  Trajan  (a.d.  98-117),  a  passage 
from  which  it  would  appear  that  plague  had 
been  known  as  an  endemic,  and  occasionally  as 
an  epidemic,  in  Libya  (North  Africa^,  Egypt, 
and  Syria,  from  the  end  of  the  third  or  beginning 
of  the  second  century  before  Christ.  The  first 
appearance  of  plague  in  Europe  is  referred  to 
the  6th  century  of  the  Christian  era.  In  the 
reign  of  the  Emperor  Justinian  (a.d.  527-565) 
the  disease  underwent  a  development  previously 
unknown.  According  to  contemporary  histo- 
rians, it  broke  out  in  Egypt,  explosively,  and 
presently  spread  thence  to  the  neighbouring 
countries  of  Africa  and  Asia ;  invaded  and  ex- 
tended over  the  whole  of  Europe  ;  and  generally 
became  disseminated  throughout  tie  then  known 
world,  causing  frightful  mortality  wherever  it 
showed  itself.  From  this  period,  it  is  inferred, 
plague  became  established  in  Europe,  being 
sometimes  more,  sometimes  less  prevalent,  for 
the  1,300  years  following — indeed,  until  the 
ninth  lustrum  of  the  present  century. 

The  great  pestilence,  most  familiarly  known 
as  the  black-death,  which  swept  over  the 
western  hemisphere  in  the  14th  century,  causing 
an  inconceivable  mortality,  and  which  has  been 
designated  black  plague,  although  presenting 
several  of  the  symptoms  of  bubonic  plague, 
is  held  by  some  epidemiologists  to  have  differed 
essentially  from  that  disease.  The  black-death, 
according  to  these  writers,  was  particularly 
characterised  by  a  gangrenous  inflammation 
of  the  respiratory  organs,  violent  fixed  pains 
in  the  chest,  vomiting  and  spitting  of  blood, 
and  a  horribly  offensive  and  pestiferous  breath, 
which  could  be  perceived  at  a  considerable  dis- 
tance from  the  patient.  Such  symptoms  dis- 
tinguished, these  writers  think,  the  disease  from 
bubonic  plague.  Moreover,  it  is  noted  that  while 
bubonic  plague  had  had  its  apparent  source  in 
Egypt  seven  centuries  before,  black-death,  accor- 
ding to  contemporary  writers,  had  its  origin  in 
Cathay  (Northern  China),  and  issued  thence  to 
devastate  the  world.  Writers  who  regard  black- 
death  as  a  different  malady  from  plague,  hold 
that  the  pestilential  manifestation  of  the  disease 
began  and  ended  with  the  dreadful  outbreak  of 
the  14th  century,  and  that  the  malady  has  long 
been  extinct. 

Other  writers  consider  black-death  to  have 
been  a  modification  of  bubonic  plague.  But  if 
this  view  be  accepted,  the  extraordinary  develop- 
ment and  remarkable  modification  which  the  die- 
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ease  underwent  in  the  14th  centiuy,  stand  quite 
alone  in  the  history  of  the  alfection,  and  consti- 
tute phenomena  -which  would  have  to  be  regarded 
AS  indicative  of  a  secular  evolution  of  morbid 
changes  {see  Pehiodicitt  m  Disease).  This  last- 
named  view  of  the  relation  between  black-death 
and  bubonic  plague  is  not  without  a  present  in- 
terest. For  Hirsch  and  others  believe  that  the 
M&hamari  of  Northern  India — the  Pali,  or  Ivr- 

dian  plague,  as  the  disease  is  also  termed  

which  has  several  times  prevailed  as  a  local 
epidemic  since  the  commencement  of  the  present 
century,  is  a  disease  analogous  to  the  blac&- 
death  of  the  14th  century.  Probably  these  wri- 
ters would  now  include  the  more  recently  known 
Yunnan  plague  in  the  same  category. 

In  the  1 6th  century  the  countries  in  which 
plague  was  habitually  present  or  recurred  at 
intervals,  included  Northern  Africa,  Egypt,  West- 
ern Arabia,  Syria  and  Palestine,  Asia 'Minor 
and  Mesopotamia,  Persia,  probably  India  and 
China,  and  Europe  generally.  Throughout  the 
l_6th  and  17th  centuries  there  are  almost  con- 
tinuous records,  from  year  to  year,  of  the  pre- 
sence of  the  disease,  in  greater  or  less  activity, 
within  this  area  of  prevalence  (Carl  Martin, 
Petermann's  Mittheilwngen,  Juli,  1879).  During 
the  latter  half  of  the  17th  century  a  remark- 
able lessening  of  tie  area  of  prevalence  of 
the  disease  began  to  take  place.  As  regards 
Europe,  in  the  course  of  the  twenty  years 
1661-1681  plague  disappeared  from  Italy, 
England,  "Western  Germany,  Switzerland,  the 
Netherlands,  and  Spain.  This  lessening  of  area 
continued  throughout  the  18th  century,  the 
ntmiber  oi  serious  outbreaks  of  plague  also 
diminishing,  two  only  having  occurred  in  that 
century,  namely,  (1)  in  1703-13,  (involving 
Turkey,  Hungary,  Eussia,  Poland,  Austria,  Bo- 
hemia, and  Eastern  Germany),  and  (2)  in  1720- 
22  (Provence).  At  the  close  of  the  first  third  of 
the  19th  century,  the  area  of  prevalence  of  the 
disease  had  shrunk  to  the  easternmost  part  of 
the  Turkish  Empire  in  Europe  ;  and  in  the  year 
1841  plague  ceased  on  the  Continent  altogether. 

While  this  change  had  been  taking  place  in 
Europe,  a  corresponding  change  had  been  mani- 
fested in  the  prevalence  of  the  disease  in  its 
habitats  elsewhere.  Before  its  complete  cessa- 
tion in  Europe,  plague  would  appear  to  have 
disappearedfrom  Northern  Africa  (except  Egypt), 
from  Mesopotamia,  and  from  Persia ;  the  exist- 
ence of  the  disease  in  Asia  Minor,  Syria,  and 
Palestine  came  to  an  end  in  1843;  and  in  the 
year  1844,  with  the  cessation  of  the  malady  in 
^gypt.  plague  seemed  to  have  become  wholly 
extinct,  and  Europe  to  have  got  rid  of  a  terror 
which  had  harassed  it  for  ages. 

It  is  noteworthy  that  during  the  period  of  the 
progressive  narrowing  of  the  limits  within  which 
plague  prevailed,  and  until  its  disappearance,  the 
disease  manifested  no  abatement  of  those  charac- 
teristics, as  well  in  respect  to  rapidity  of  course, 
to  the  nature  of  the  symptoms,  and  to  its  fatality, 
which  had  made  it  the  dread  of  Europe  and  the 
Levant.  The  outbreak  of  1666  in  London,  which 
preceded  the  disappearance  of  the  disease  from 
England,  and  which  is  known  as  The  Great  Plague 
of  London ;  also  the  outbreak  of  1720  in  Marseilles, 
which  preceded  the  disappearance  of  the  disease 
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from  France,  have  become  historical  from  the 
fatality  which  accompanied  them.  Hardly,  if 
at  all,  less  terrible  was  the  outbreak  in  Moscow 
in  1770,  and  the  later  outbreaks  in  Turkey,  in 
Syria,  and  in  Egypt.  Even  at  the  present  day 
the  traveller  in  Persia  and  Kurdistan  comes 
upon  communities  the  growth  of  which  has  been 
arrested,  and  the  ruins  of  villages  which  have  been 
depopulated,  by  the  ravages  of  plague  earlier 
in  the  century. 

Notwithstanding  the  disappearance  of  plague 
from  its  last-frequented  haunts,  certain  epide- 
miologists, and  notably  Gavin  Milroy  in  this " 
country,  having  regard  to  the  long  intervals 
which  had  occasionally  been  observed  between 
recurring  epidemics  of  the  disease,  doubted  its 
cessation.  Their  doubts  were  presently  confirmed 
by  the  re-appearance  of  the  plague  in  the  Levant. 
This  happened  in  1863  (nine  years  after  the 
presumed  cessation  of  the  disease  in  Egypt)  in 
the  Assyr  country.  Western  Arabia,  where  a 
circumscribed  outbreak  occurred.    Other  local 
outbreaks   followed  at  intervals  in  different 
places,  in  the  order  and  countries  here  noted : — 
1863,  the  Assyr  district,  Yemen,  Western 
Arabia;  1858-69,  province  of  Bengazi,  Eegency 
of  Tripoli,  North  Africa;  1863,  district  of  Maku, 
Persian  Kurdistan;  1867,  the  marsh  district  on 
the  right  bank  of  the  Euphrates,  south  and  west 
ofHillah;  1870-71,  Persian  Kurdistan,  in  the 
district  south-east  of  Lake  Urumiah ;  1871-73, 
Yunnan  province,  Western   China;  1873-74, 
the  marsh  district  on  the   left  bank  of  the 
Euphrates,  south  of  Hillah  and  the  position  ol.' 
ancient  Babylon.    This  outbreak  proved  to  ba 
the  beginning  of  a  manifestation  of  the  dis- 
ease, which  in  the  course  of  the  years  1874-76, 
1876-76,  and  1876-77,  showed  itself  over  an 
area  extending  from  Bagdad  on  the  north,  to 
Suk-e-Sheyukh  on  the  south,  and  from  the  banks 
of  the  Tigris  and  Shat-el-Hai  on  the  East  to  the 
borders  of  the  Syrian  desert  on  the  west.  Hil- 
lah suffered  from  this  outbreak  in  1876  (recorded 
deaths  1,007),  and  Bagdad,  both  in  1876  (re- 
corded deaths  2,611)  and  1877  (recorded  deaths 
1,672).    The  outbreak  of  1873-74  on  the  Lower 
Euphrates  was  not  the  only  appearance  of  plague 
at  that  period.    Two  other  outbreaks  occurred 
in  1874,  one  in  the  Assyr  district.  Western  Ara- 
bia (the  scene  of  the  outbreak  of  1853),  and 
another  in  the  province  of  Bengazi,  Regency 
of  Tripoli  (the  scene  of  the  outbreak  of  1868-69). 
In  1876,  in  addition  to  the  then  prevalence  of 
the  disease  in  the  district  south  of  Bagdad  and 
on  the  Lower  Euphrates,  plague  broke  out  in 
the  Shuster-Dizful  district,  Khuzistan,  south- 
eastern Persia  ;  and  before  the  close  of  the  year 
it  had  shown  itself  also  in  two  villages  of  northern 
Persia,  situated  about  twenty-five  leagues  from 
the  south-eastern  angle  of  the  Caspian  Sea.  The 
same  year  also  there  was  an  outbreak  of  M&h&- 
mart,  in  the  mountainous  district  of  Kumaun, 
North-western  India,  which  did  not  terminate 
until  the  following  year.    In  1877  an  outbreak 
occurred  at  Eosht,  the  capital  of  the  province  of 
Ghilan,  Persia,  and  in  the  surrounding  district. 
Ghilan  lies  at  the  south-west  angle  of  the  Cas- 
pian Sea.  The  same  year  cases  of  a  fetal  bubonic 
febrile  malady  occurred  in  the  district  of  Baku, 
on  the  Caspian  shore  of  Transcaucasia ;  and  an 
4  H  2 
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outbreak  of  a  non-fatal  'bubonic  affection  took 
place  in  Astrakhan  ami  its  vicinage,  since  recog- 
nised as  a  form  of  plague.  At  the  beginning  of 
1878  plague  was  reported  in  the  district  of  So- 
uj-Bulak,  Persian  Kurdistan  ;  and  in  October  the 
disease  broke  out  at  Vetliankii,  a  Cossack  settle- 
ment on  the  Lower  Volga,  in  the  province  of 
Astrakhan,  Eussiain  Europe,  and  prevailed  there 
and  in  the  adjacent  districts  on  both  banks  of 
the  river,  until  February,  1879,  with  the  excep- 
tion of  an  isolated  case,  or  more  than  one,  which 
was  observed  in  the  following  month. 

Since  this  outbreak,  when,  after  thirty-seven 
years'  absence,  plague  re-appeared  on  European 
soil,  the  disease  has  shown  itself  again  (Feb- 
ruary-June 1879)  in  the  Assyr  district,  Western 
Arabia,  and  there  have  been  doubtful  rumours 
of  its  presence  in  Persian  Kurdistan. 

.SItiolost. — Plague  is  observed  to  be  developed 
under  two  principal  sets  of  conditions,  namely,  (a) 
certain  local  states,  physical  or  social,  or  both, 
as  the  case  may  be,  affecting  communities ;  and 
(6)  certain  relations  between  persons  sick  of  the 
disease  and  healthy  persons.  To  these  must  be 
added  (c)  particular  seasonal  influences. 

(a)  The  local  conditions -which-fsivom:  the  deve- 
lopment of  plagueweremade  the  subject  of  care- 
ful study  by  a  commission  of  the  French  Academy 
of  Medicine,  in  1844.  The  report  of  this  com- 
mission, prepared  by  Prus,  sums  up  and  repre- 
sents the  then  existing  knowledge  on  the  subject, 
According  to  the  commission,  plague  was  a  pro- 
duct of  Egypt  (where  it  was  held  to  be 
endenoic),  Syria,  the  two  Turkeys  (Turkey  in 
Europe  and  Turkey  in  Asia),  and  many  other 
countriee  of  Asia,  Africa,  and  Europe ;  and  the 
conditions  '  which  determined  and  favoured 
the  development  (birth  of  the  disease  among 
communities  there,  were  : — dwelling  upon  allu- 
vial and  marshy  soils,  notably  such  aa  were 
found  near  the  shores  of  the  Mediterranean,  and 
on  the  banks  of  certain  great  rivers,  the  Nile, 
the  Euphrates,  and  the  Danube  being  specified  ; 
a  warm  and  humid  atmosphere;  low,  badly 
ventilated  and  crowded  houses  ;  great  accumula- 
tions of  putrefying  animal  and  vegetable  matters 
in  the  vicinity  of  dwellings ;  unwholesome  and 
insufBcient  food ;  excessive  physical  and  moral 
misery ;  and  neglect  of  the  laws  of  health,  as 
well  public  as  private. 

The  recent  appearances  of  plague  have  served 
to  correct  some,  and  to  confirm  others  of  these 
conclusions  of  the  commission.  Plague  is  no 
longer  endemic  in  Egypt ;  but  of  late  years,  as 
already  stated,  it  has  broken  out  in  several 
widely  separated  places  of  Africa  and  Asia 
In  these  outbreaks  (excluding  from  considera- 
tion for  the  present  the  outbreak  in  Astrakhan 
province),  the  disease  appears  to  have  been 
local  product  determined  by  as  yet  entirely 
unknown  conditions.  The  term  '  spontaneous '  ii 
frequently  applied  to  such  developments  of  dis 
ease,  but  is  best  avoided  as  implying  more  than 
is  warranted  by  our  present  knowledge.  Again, 
the  recent  outbreaks  have  shown  (and  Tholozan 
has  particularly  dwelt  on  this  subject)  that 
plague  is,  perhaps,  as  much  a  disfase  of  the 
highlands  as  the  lowlands.  This  is  evidenced 
by  its  persistence,  in  Kumaun.  on  the  Himalayan 
mountains,  and  among  the  mountains  in  Western 
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Arabia  and  in  Yunnan.  The  outbreaks  in  Persian 
Kurdistan  in  1870-71,  and  in  the  province  of 
Bengazi  in  1873-74,  took  place  on  elevated  table- 
lands.   The  outbreaks  also  of  18.')3  and  1874 
in  Western  Arabia  took  place  among  the  high- 
lands.    But,  if  a  less  restricted  topography 
must  bo  assigned  wherein  plague  may  manifest 
itself  as  a  local  product,  so  to  speak,  the  later 
prevalences  of  the  disease  confimi  fuUy  the 
conclusions  of  the  Commission  of  1844  regarding 
other  conditions  of  development  which  are  not 
peculiar  to  any  country  or  locality.    The  out- 
break of  1858-59  in  the  pro^-ince  of  Bengazi 
followed  upon  four  years'  drought  and  failure  of 
crops,  at  a  time  when  the  greater  part  of  the 
flocks  and  herds  had  been  destroyed  from  want 
of  food,  and  by  a  fatal  epizootic  which  prevailed 
among  them,  plague  breaking  out  when  the 
population  was  suffering  most  from  famine, 
and  when  the  physical  and  social  misery  re- 
sulting  from  destitution  was  greatest.  The 
same  was,  in  effect,  the  state  of  things  when 
plague  appeared  in  Maku,  in  Persian  Kurdistan, 
in  1863  ;  but  here  it  is  noted  also  that  the  in- 
fected district  was  pervaded  with  the  putrid 
emanations  from  the  unburied  bodies  of  cattle 
which  had  died  from  murrain.    The  outbreak 
of  1867  on  the  Lower  Euphrates  was  confined  to 
marsh-villages  on  the  right  bank  of  the  river ; 
and  that  of  1873-74,  in  the  same  district  (the 
beginning  of  the  greater  development  of  1874- 
77),  began  in  marsh- villages  on  the  left  bank  of 
the  river.    The  huts  of  the  particular  class  of 
villages  affected,  writes  W.  H.  Colvill,  '  are  on 
ground  which  is  a  foot  or  two  lower  than  the 
surface  of  the  water  in  spring  ;  and  the  grotmd 
is  so  saturated  with  water,  that  the  refuse  of  the 
village  is  neither  absorbed  nor  can  it  be  eva- 
porated, for  it  acquires  fresh  moisture  from  the 
ground,  and  this  refuse  acquires  the  form  of  a 
bluish-black  oily  fluid  which  surrounds  the  huts 
and  covers  the  paths,  and  stains  the  walls  two 
feet  from  the  ground  ;  and,  in  fact,  the  village 
is  in  such  a  state  of  filth  that  it  requires  to  be 
seen  to  be  believed.'    The  outbreaks  of  1867 
and  1873-74  had  been  preceded,  according  tc 
Colvill,  by  the  only  two  great  inundations  of  the 
Euphrates  which  had  occurred  since  1831,  the  year 
of  the  then  latest  outbreak  of  plague  in  Bagdad. 
The  outbreak  of  1870-71  among  the  highlands 
of  Persian  Kurdistan,  had  been  preceded  by  a 
fatal  epizootic  among  sheep,  and  ergotism  among 
the  people.    Writing  of  one  of  these  mountain- 
villages — and  the  account  serves  for  all — Castaldi 
says  :' Whatever  is  most  afillicting  in  poverty, 
whatever  is  most  revolting  in  filthiness,  is  accu- 
mulated, as  if  designedly,  around  these  infected 
dens,  in  the  interior  of  which  live,  or  rather 
vegetate,  from  fifty  to  sixty  men,  women,  and 
children.     The  cultivation  of  some  plots  of 
ground  in  the  neighbourhood  furnishes  these 
unfortunates    with    insuflScient  nourishment. 
The  infected  district  escaped  the  famine  which 
at  this  time  prevailed  in  Persia,  but  it  may  be  a 
question  if  the  inhabitants  escaped  severe  priva- 
tion during  the  winter  in  which  plague  first  ap- 
peared.   The  outbreak  of  1874,  in  the  province  of 
Bengazi,  North  Africa,  occurred  among  the  noma- 
dic tribes  occupying  the  Cyrenaic  plateau  at  a 
time  when  some  of  tiie  favourite  Arab  camping- 
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grmmds  had  been  converted  into  vast  swamps 
from  heavy  and  protracted  rains,  and  -svhen  the 
people  were  reduced  to  the  most  abject  misery  and 
were  suffering  from  an  extremity  of  famine,  the 
result  of  failure  of  their  crops  for  three  years  in 
Fuccession,  consequent  on  drought.  The  outbreak 
of  1876-77  in  the  mountain-villages  of  Xumaun 
took  place  among  communities  who  are  described 
as  occupying  houses  in  which  cattle,  grain,  and 
families  are  packed  together  under  conditions  of 
iilth  not  unlike  those  observed  in  the  mountain- 
villages  of  Kurdistan.  Of  the  conditions  under 
which  plague  was  observed  in  the  great  towns, 
as  in  Bagdad  and  in  Resht,  as  also  on  the  Volga, 
they  were  states  of  filth,  in  and  about  dwellings, 
such  as  might  be  anticipated  where  no  organised 
scavenging  had  ever  existed,  and  of  crowded 
and  badly- ventilated  houses.  But  in  Bagdad  and 
the  Mesopotamian  towLs  generally,  the  most 
influential  condition  in  promoting  plague  was, 
according  to  Colvill  and  Cabiadis,  poverty. 
Cabiadis,  indeed,  styles  the  disease,  miseriw 
morbus,  thus  reproducing,  in  1878,  a  name  by 
which  plague  was  designated  by  some  in  the 
'  Great  Visitation '  of  London,  1665,  namely, '  the 
Poor's  Plagiue.'  On  the  other  hand,  the  communi- 
ties which  suffered  on  the  Volga  were  prosperous 
and  believed  to  have  plenty  (on  somewhat  doubt> 
ful  evidence,  it  must  be  confessed);  but  at  the 
time  of  the  appearance  of  plague  among  them, 
they  were  living  under  almost  indescribable  con- 
ditions of  filth  accumulated  about  their  houses, 
and  from  which  the  interiors  were  not  free. 

The  local  conditions  which  have  been  observed 
to  be  favourable  to  the  development  of  plague 
since  the  reappearance  of  the  disease  in  1853, 
it  will  thus  be  seen,  are  similar  to  those  which 
were  observed  before  its  disappearance  from 
Europe  and  the  Levant  in  1844. 

(6)  That  the  kind  of  relations  inaintained  be- 
tween persons  sick  of  plague  and  the  healthy  exer- 
cised an  important  influence  upon  the  propagation 
of  the  disease,  has  been  made  clearly  manifest  in 
the  recent  outbreaks.  The  more  closely  and  con- 
tinuously the  healthy  were  brought  into  associa- 
tion with  the  sick,  the  more  certain  were  the  former 
to  suffer  from  the  disease.  Thus  persons  living 
in  the  same  house  with  the  patient  were  pecu- 
liarly liable  to  suffer,  while  those  who  were 
brought  only  occasionally  into  contact  with  him 
(as  the  physician)  were  rarely  affected.  And 
here,  again,  a  difference  was  noted  between  the 
liability  of  the  physicians  and  of  the  surgeons 
and  their  assistants  to  be  attacked  by  the  disease, 
the  duties  of  the  latter  calling  for  more  frequent 
and  protracted  visits  to  the  patients  than  the 
duties  of  the  former,  and  they  stiffered  to  a  greater 
extent.  No  doubt  was  entertained  that  the 
disease  was,  in  ordinary  phrase,  caught  from  the 
sick  by  the  healthy  brought  into  association  with 
them;  but  there  was  no  certain  evidence  that 
actual  contact  wHth  the  sick  person  was  neces- 
sary to  the  transmission,  as  the  older  doctrine  of 
contagion  maintained.  On  the  contrary,  the  evi- 
dence indicated  that  the  transmission  wa.s  chiefly 
effected  through  the  healthy  breathing  the  same 
atmosphere  as  the  sick,  that  is  to  say,  the  atmo- 
sphere surrounding  the  sick  person.  There 
would  appear  to  be,  in  addition,  evidence  of  trans- 
imission  of  the  malady  by  the  agency  of  clothes 
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and  bedding  which  had  ^een  used  by  the  sick.  The 
newer  information  obtained  on  this  subject  of  the 
transmissibility  of  plague  from  those  sick  of  the 
disease  to  the  healthy,  corresponds  with  the  re- 
sults obtained  on  the  same  subject  by  thi;  commis- 
sion of  the  French  Academyin  1844,  and  both  point 
lo_  a_  close  analogy  between  the  modes  of  trans- 
mission of  plague  and  of  typhus,  and  between  the 
habits  of  the  two  infections.  In  plague,  as  in 
typhus,  the  liability  of  the  healthy  to  contract 
the  disease  is  mainly  dependent  on  the  constancy 
and  intimacy  of  communication  with  the  sick. 
In  plague,  as  in  typhus,  the  danger  of  infection 
appears  to  be  principally  proportionate  to  the 
fouling  of  the  atmosphere  surrounding  the  sick 
by  the  effluvium  from  his  body  and  breath ;  and 
in  like  manner  either  infection  would  seem  to 
be  peculiarly  easy  of  destruction  by  free  dilu- 
tion with  air.  Again,  there  seems  to  be  no  trust- 
worthy evidence  to  show  that  the  danger  of  the 
propagation  of  plague  by  fomites  (as  the  older 
writers  have  it),  that  is  to  say,  by  articles  carry- 
ing the  infection  of  the  disease — such  as  cloth- 
ing and  bedding— is  greater  in  plague  than  in 
typhus.  _  The  condition  for  infection  of  articles 
of  clothing  and  bedding  was  their  very  intimate 
use  by,  or  association  with,  the  sick.  Evidence 
was  entirely  wanting  of  articles  other  than  those 
mentioned,  and  under  other  conditions,  being 
capable  of  communicating  the  disease  to  the 
healthy  ;  nor  was  there  anything  to  coufii-m  the 
assumption  that  the  long  array  of  articles  con- 
tained in  quarantine-regulations  regarding  plague 
were  capable  of  retaining  and  conveying  the  in- 
fection. 

(c)  _  Both  the  sets  of  conditions  here  noted  as 
affecting  the  development  of  plague  appear  to 
be  influenced  by  seasonal  changes.  In  Mesopo- 
tamia the  disease,  during  its  prevalence  there, 
rapidly  declines,  and  becomes  dormant,  with  the 
setting-in  of  the  hot  weather  in  June  (beginning 
to  fall  when  the  temperature  reaches  86°  F., 
and  ceasing  abruptly  at  113°  F.),  its  activity 
re  awakening  in  winter,  and  gathering  force  wdth 
the  advancing  spring.  Similar  phenomena 
were  observed  in  Egypt,  whilst  the  disease  pre- 
vailed in  that  country.  In  Constantinople,  on 
the  contrary,  the  disease  was  dormant  during 
the  colder  months  of  the  year,  and  became  active 
during  the  hotter.  The  same  was  true  of  this 
country  when  the  disease  existed  here,  as  is  par 
ticularly  observed  in  the  season  of  prevalence 
of  the  epidemics  which  have  ravaged  the  metro- 
polis. Here,  as  Wm.  Farr,  Ed.  Smith,  and,  more 
recently,  Buchan  and  Mitchell  have  shown, 
from  the  records  of  mortality,  September  was 
the  month  of  greatest  prevalence,  the  disease 
rising  throughout  July  and  August  and  falling 
throughout  October  and  November.  Further 
north  (in  Moscow,  for  example)  the  disease  has 
prevailed  as  severely  in  the  depth  of  winter 
as  in  the  height  of  summer. 

Incubation. — The  recent  outbreaks  have  not 
furnished  much  additional  information  on  this 
subject,  but,  such  as  it  is,  it  tends  to  confirm 
the  conclusion  of  the  commission  of  the  French 
Academy.  This  was  to  the  effect  that  the  disease 
had  never  shown  itself  among  compromised  per- 
sons after  an  isolation  of  eight  days.  L.  Arnaud 
carefully  studied  the  question  in  the  outbreak  of 
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1874,  in  the  province  of  Bengazi,  and  from  the 
facts  he  then  collected  concluded  that  the  moan 
time  of  incubation  of  plague  was  five  or  six  days, 
and  that  the  maximum  duration  did  not  exceed 
eight  days.  Hirsch,  from  the  information  he  ob- 
tained at  Vetlianka,  relating  to  the  recent  out- 
break in  the  province  of  Astrakhan,  concluded 
that  the  minimum  period  of  incubation  observed 
there  was  from  two  to  three  days,  the  maximum 
exceeding  eight  days,  and  that  the  average  might 
be  set  down  at  five  days.  He  notes,  however, 
that  very  short  or  very  long  periods  of  in- 
cubation were  seldom  observed. 

Symptoms. — These  are  summarised  here  wholly 
from  the  writings  of  recent  observers:  W.  H. 
Colvill  and  Giovanni  Cabiadis  (as  made  known 
by  E.  D.  Dickson)  in  regard  to  plague  in  Meso- 
potamia ;  Castaldi,  in  regard  to  plague  in 
Mesopotamia,  Persian  Kurdistan,  and  Eesht; 
L.  Amaud,  in  regard  to  plague  in  Bengazi  {see 
Blue  Book,  'Plague,'  1879);  Doppner  (ofiScial 
report) ;  Hirsch  {Practitioner,  ii.  1879);  and  W. 
H.  Colvill  and  Payne  (official  report),  in  regard 
to  plague  in  the  province  of  Astrakhan.  This 
course  is  taken,  first,  because  the  disease,  as  they 
describe  it,  is  that  which  the  present  generation 
is  called  upon  to  consider ;  and,  secondly,  because, 
generally  speaking,  the  symptoms  observed  by 
them  are  similar  to  those  described  by  the 
earlier  writers  on  the  subject. 

Plague  occurred  in  three  forms  in  the  recent 
outbreaks,  namely  (1),  an  abortive  or  larval ;  (2), 
a  grave  {plague,  as  usually  understood) ;  and  (3), 
Bk  fulminant  form. 

1.  Abortive  (larval)  Plague. — This  form  is 
characterised  by  the  appearance  of  buboes  in 
the  groins,  armpits,  and  neck,  as  a  rule  pain- 
less, and  unaccompanied  by  feverishness.  At 
times,  but  rarely,  the  manifestation  of  the  buboes 
IS  preceded  and  accompanied  by  a  general 
febrile  disturbance  of  the  system,  so  slight  as 
not  to  preclude  the  patient  from  moving  about 
{amhidatory  plague).  At  times  also,  a  bubo  sup- 
purates ;  but  more  commonly  these  swellings 
disperse  in  about  fourteen  days.  The  buboes 
are  clearly  distinguishable  from  the  chronic 
glandular  swellings  observed  in  persons  of  a 
scrofulous  tendency,  or  aflPected  with  any  special 
diathesis.  Cases  of  abortive  plague  were  recorded 
in  the  greater  number  of  the  recent  outbreaks  of 
the  disease  of  which  we  have  detailed  accounts, 
and  were  particularly  observed  preceding  and 
following  the  outbreak  in  Mesopotamia  in 
1873-77,  and  preceding  the  outbreak  in  the 
province  of  Astrakhan  in  1878-79.  It  is  ques- 
tionable whether  this  form  of  the  disease,  un- 
accompanied by  any  marked  febrile  disturbance, 
is  infectious. 

2.  Plague  in  its  usual  form. — The  onset  and 
progress  of  plague  differ  much  in  different  cases, 
and  at  different  periods  of  an  epidemic.  Most 
frequently,  after  a  brief  time  of  lassitude,  ach- 
ing in  the  limbs  and  loins  (sometimes  a  very 
painful  aching),  and  shiverings,  a  febrile  state 
commences;  and  concurrently  with  this,  or 
from  the  second  to  the  fourth  day  of  its 
duration,  buboes  appear  in  the  groins,  the 
armpits,  or  beneath  the  luigle  of  the  jaw. 
The  febrile  state  is  usually  acute,  and  accom- 
panied with  much,  often  severe,  headache,  and 


delirium  or  stupor ;  the  face  being  flusht-d  ;  tnt- 
eyes  red  and  turbid  ;  the  skin  hot ;  the  tongue 
black,  dry  and  fissured,  or  coated  as  with  cotton 
wool,  or  pointed  at  the  tip,  with  red  edges  and 
thickly  furred  in  the  centre;  the  teeth  and  gums 
covered  with  sordes  ;  and  the  thirst  intense.  The 
swelling  of  the  glands  increases,  and  is  ac- 
companied  by  much,  sometimes  acute   pain ; 
and  if  the  patient  have  lived  on,  suppuration 
may  take  place  about   the  seventh   day,  at 
which  time,  if  not  earlier,  carbuncles  or  boils 
may  appear.    Of  these  symptoms,  or  groups  of 
symptoms,  it  may  be  noted  more  particularly, 
that  the  disease  is  sometimes  ushered  in  by 
vertigo,  or  convulsive  tremor,  or  a  peculiar, 
absent,  'lost'  state,  when  the  patient,  if  he  be 
seized  from  home,  will  be  observed  to  make  his 
way  thither  in  a  quasi-automatic  fashion,  with  a 
strange  staggering  gait ;  or  else  the  patient,  whilst 
going  about  his  ordinary  avocations,  is  seen  to 
become  distracted,  as  if  impressed  -nith  some  inde- 
finable fear,  which  prompts  him,  if  away  from  his 
house,  to  rush  wildly  through  the  streets  until  he 
reaches  it,  and  then  throw  himself  on  the  bed  in  a 
state  of  extreme  restlessness ;  while,  in  the  gravest 
cases,  the  patient  is  attacked  at  the  same  period 
with  vomiting  of  blood  and  a  high  febrile  state. 
Cabiadis  describes  cases  ushered  in  by  a  jrro- 
longed  regular  shake,  which  persists  from  six 
hours  to  three  days,  the  temperature  of  the  body 
remaining  nearly  normal,  and  the  patient  not 
complaining  of  cold.    This  shake  was  invariably 
followed  by  coma,  during  which  the  patient  sank 
rapidly.    The  pulse,  in  the  febrile  state,  runs 
quickly  up  to  100-130  ;  and  the  temperature  of 
the  body  to  102-104°,  and  in  the  acutest  cases 
to  107-6°  Fahr.    The  end  of  the  febrile  state 
is  marked  by  a  sudden  fall  of  temperature,  the 
thermometer  descending  sometimes  as  low  as 
93'2°  Fahr. ;  at  the  same  time  a  profuse  perspira- 
tion often  occurs.    Heat  in  the  throat  and  in 
the  epigastrium  (in  the  latter,  as  of  burning  char- 
coal there)  was  a  not  unfrequent  complaint  of 
the  patients;  and  at  times  a  sensation  likened  to 
being  stabbed  by  a  knife  in  the  breast  has  oc- 
curred.   Nausea  and  vomiting  of  bilious  matters 
were  not  uncommon  (Arnaud) ;  and  vomiting  of 
coffee-ground-looking  matter  was  frequent  at  the 
beginning  of  the  outbreak  of  1873-74  on  the 
river  Euphrates.    Constipation  is  the  rule  in 
the  acute  stages  of  the  disease.    It  is  some- 
times followed  by  diarrhoea,  which  has  been 
regarded  as  a  favourable  sign.    No  noteworthy 
change  appears  to  have  been  observed  in  the 
urine,  either  as  to  general  appearance  or  quan- 
tity, unless  it  were  mingled  with  blood ;  but 
Doppner  describes  its  diminution  and  even  sup- 
pression in  severe  cases  at  Vetlianka,  H(Bmor 
rhages  were  observed  from  the  nose,  the  lungs, 
the  stomach,  the  bowels,  the  vagina,  and  the 
urethra ;  and  the  cases  in  which  they  occurred 
all  ended  fatally.  Occasionally  the  respiration  is 
much  hurried,  but  Arnaud  states  that  such  dis- 
turbances of  the  respiration  as  he  witnessed  in 
Bengazi  were  of  nervous  origin— a  nervous  dys- 
pnoea preceding  death.    The  prostration  is  ex- 
treme in  some  cases,  and  in  a  few  instances  in 
which  this  was  observed  consciousness  was  main- 
tained until  just  before  the  patient  expired. 
Of  the  local  signs,  the  appearance  of  the  buboes. 


not  unfrequently  precedes  the  symptoms  of 
general  disturbance.  In  some  cases  they  are 
first  observed  within  seven  or  eight  hours  after 
the  febrile  state  has  set  in ;  in  other  and  more 
numerous  cases  they  show  themselves  on  the 
second,  third,  and  fourth  days  of  the  attack,  and 
rarely  on  the  fifth.  When  the  buboes  appear 
first  they  are  sometimes  accidentally  discovered, 
the  patient  having  no  previous  suspicion  that  he 
is  affected ;  but  more  generally  their  appearance 
is  preceded  by  pain  in  the  glandular  organs, 
at  times  sudden  in  accession,  the  patient  exclaim- 
ing he  has  been  stabbed  in  the  groin,  armpit, 
or  elsewhere,  as  the  case  might  be.  The  en- 
larged glands  forming  buboes  are  rarely  nume- 
rous, and  of  a  group  only  one  is,  as  a  rule, 
conspicuo^isly  enlarged,  sometimes  attaining  a 
size  equal  to  a  turkey's  egg  or  an  orange,  while 
the  others  are  but  little  enlarged.  The  swelling 
at  times  is  very  rapid.  Suppuration  is  not  often 
observed  in  the  fatal  cases,  and  so  it  happened 
that  suppuration  came  to  be  regarded  by  the 
inhabitants  of  the  localities  where  plague  pre- 
vailed as  a  favourable  sign ;  while  on  the  other 
hand,  'flattening'  or  subsidence  of  the  swollen 
glands  in  the  early  days  of  attack  was  held  as 
indicative  of  a  fatal  result.  Boils  and  carbuncles 
occur,  but  not  very  frequently.  Petechia  are 
often  observed,  most  usually  preceding  a  fatal 
issue;  at  times  occurring  comparatively  early 
in  the  progress  of  the  disease.  Sometimes  they 
are  distributed  generally  over  the  body,  at 
other  times  they  are  chiefly  localised  in  the 
vicinity  of  the  enlarged  glands.  They  vary 
in  size  from  the  dimensions  of  a  grain  of 
miUet  to  those  of  a  lentil.  They  are  at  times 
BO  numerous  that  the  skin  assumes  a  livid  hue, 
and  the  corpse  has  a  blackened  appearance  after 
death.  This  appearance  is  so  characteristic  of 
the  disease,  says  Cabiadis,  that  the  malady  might 
properly  have  been  called,  even  in  this  day, 
black-death. 

The  plague  has  a  special  physiognomy,  having 
nothing  in  common  with  either  typhus  or  perni- 
cious fever  in  any  of  its  forms,  or  with  relapsing 
fever.  '  The  eyes  are  retracted  within  the  orbits, 
but  not  surrounded  with  the  blue  circle  which 
is  seen  in  cholera ;  the  aspect  is  haggard,  but 
•without  the  fixity  seen  in  typhous  cases ;  the 
facial  muscles  are  relaxed  as  other  muscles  of 
the  patient,  and  do  not  present  the  wrinkles  and 
contractions  observed  in  a  patient  attacked  with 
typhus  or  cerebral  maladies ;  the  countenance  of 
the  plague-stricken  expresses  apathy'  (Castaldi). 
'  On  coming  up  to  a  patient  suffering  from  an 
attack  of  pernicious  fever,  you  are  struck  with 
the  gravity  of  his  case  and  the  danger  threat- 
ening his  life.  The  very  reverse  of  this  meets 
your  eye  when  you  see  for  the  first  time  a  case 
of  plague.  Even  the  worst  instances  of  this 
malady  are  apt  to  deceive  an  inexperienced  phy- 
sician, and  make  him  fimcy  that  the  case  is 
free  from  danger,  when  in  reality  the  patient  has 
only  a  few  hours  to  live.  The  first  instance  of 
plague  seen  by  Dr.  Cabiadis  did  not  seem  to  him 
to  be  one  of  an  alarming  nature.  The  patient 
looked  stupified,  as  if  intoxicated,  and  did  not 
answer  readily  the  questions  put  to  him.  He 
vomited  blood,  and  had  a  small  bubo  in  the  right 
axilla,  but  the  pulse  and  temperature  were 
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normal.  The  patient  died  a  few  hours  after  Dr. 
Cabiadis'  visit '  (E.  D.  Dickson). 

3.  Fulminant  Plague.— Cases  to  which  this 
term  is  applied  have  been  observed  more  particu- 
larly at  the  commencement  of  plague  epidemics, 
but  also  during  their  course  and  towards  their 
termination.  These  were  cases  which  were 
struck  down  suddenly  with  illness  and  died  in 
a  few  hours,  without  any  of  the  characteristic 
indications  of  the  disease — buboes  and  carbuncles, 
for  example— having  shown  themselves.  Tha 
conclusion  that  they  were  part  of  the  prevailing 
epidemic— the  infection  having  overwhelmed  at 
once,  as  it  were,  the  sufferers— appears  justified 
by  the  prevalence,  at  the  same  time,  of  an  inter- 
mediate class  of  cases,  also  very  quickly  ending 
in  death,  in  which  some  traces  of  glandular  swell- 
ings were  observed,  with  profound  disturbance  of 
the  nervous  centres,  convulsion  or  coma,  and  rapid 
formation  of  vibicea  and  purpuric  spots.  The 
cases  of  the  fulminant  class  which  occurred  at 
the  beginning  of  the  outbreak  on  the  Lower 
Euphrates,  1873-74,  were  chiefly  marked  by 
vomiting  of  blood  and  setting  in  of  a  high 
febrile  state  concurrently.  The  natives  had  named 
these  cases  '  black-vomit'  before  the  actual  nature 
of  the  disease  became  apparent  (Castaldi). 

Mdkdniari  (Pali  or  Indian  plague) ;  Ywman 
Plague. — The  recent  descriptions  of  these  forms 
of  plague  by  Planck,  Prancis,Eocher,  and  Baber, 
do  not  present  any  such  differences  in  the  cha- 
racter of  the  disease  as  above  described  as  ta 
call  for  a  separate  acceunt. 

The  Plague  on  the  Volga,  1878-79. — Only 
one  account  of  this  outbreak  has  come  into  the 
hands  of  the  writer  from  the  pen  of  an  actual 
observer,  and  it  merits  a  separate  notice.  It  is 
contained  in  a  report  of  Dr.  Doppner,  principal 
medical  officer  of  the  Cossack  troops  in  the  pro- 
vince of  Astrakhan  at  the  time,  and  is  founded 
on  personal  observation  of  twenty-three  cases- 
seen  by  him  when  the  outbreak  was  approaching 
its  greatest  intensity.  His  description  of  the 
symptoms  presents  them  as  forming  two  groups:' 
— 1.  Violent  headache  (forehead  and  temples), 
pains  in  the  limbs,  slight  shivering,  followed 
by  high  fever,  pulse  from  100  to  120,  sense  of 
burning  in  the  body  and  eyes,  distension  of 
the  abdomen,  and  enlargement  of  the  liver. 
These  symptoms  lasted  two  or  three  days,  and 
were  in  favourable  cases  followed  by  perspiration 
and  recovery  with  general  debility ;  but  in  the 
greater  number,  after  an  interval  of  two  or 
three  days,  the  fever  returned,  accompanied  by 
delirium,  sleeplessness,  restlessness,  a  tempera- 
ture of  107-0°  Fahr.,  dryness  of  tongue,  fre- 
quent involuntary  dejections,  urine  scanty  and 
reddish.  Death  usually  occurred  in  the  second 
paroxysm  (sometimes,  but  rarely,  after  a  third)' 
preceded  by  convulsions  and  a  general  prostra- 
tion of  the  vital  powers. — 2.  In  other  cases 
the  patient  was  attacked  suddenly  with  palpita- 
tion of  the  heart,  irregularity  of  pulse,  vomiting, 
vertigo,  oppression  of  the  chest,  spitting  of  clear 
blood,  pallor,  an  apathetic  expression,  with  dulled 
eyes  and  dilated  pupils.  The  patient  then 
remained  for  two  or  three  houi-s  in  a  state  of 
extreme  feebleness,  followed  by  violent  fevorish- 
ness  and  delirium,  suppression  of  the  urine,  and 
constipation.    Maculae  appeared  upon  the  body  ; 


Buboes : 
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it  exhaled  a  peculiar  odour,  something  like  that 
of  honey ;  and  death  supervened  in  a  state  of 
lethargy,  with  complete  prostration  of  tlie  vital 
powers. 

In  neither  form  of  the  disease,  at  this  stage  of 
the  outbrealc,  were  buboes  a  conspicuous  symp- 
tom, and  in  the  latter  form  they  were  rarely 
observed;  but  buboes  (inguinal  and  other)  had 
characterised  a  series  of  non-fatal  cases  of 
abortive  plague  which  had  preceded  the  cases 
described,  and  during  the  decline  of  the  out- 
break buboes  were  again  observed.  Death  in  the 
cases  described  occurred  in  from  twelve  hours 
to  three  days.  Decomposition  of  the  body  always 
set  in  rapidly. 

[Dr.  Z.  Petresco,  of  Bucharest,  who,  under  in- 
structions from  the  Eoumanian  Government, 
visited  the  seat  of  plague  on  the  Volga,  and 
reached  the  infected  locality  early  in  February 
1879,  received  accounts  of  the  disease  from 
physicians  who  had  witnessed  it  at  Vetlianka 
subsequent  to  the  period  of  time  to  which  Dr. 
Doppner  refers  (November  17  (29)  to  December  4 
(16)  1 878).  He  states  that  the  predominant  symp- 
toms were  intense  headache,  an  acute  febrile 
state  (very  rarely  accompanied  by  delirium), 
and  excessive  prostration  of  vital  force — these 
symptoms  forming  a  '  triade  semeiotique  patho- 
gnomonique  de  la  peste.'  He  also  states  that, 
at  the  beginning  of  the  outbreak  at  Vetlianka, 
cerebral  and  lymphatico-glandular  disturbances 
were  chiefly  noted,  the  latter  manifested  by  sub- 
maxillary, axillary,  and  inguinal  buboes  ;  after- 
wards, at  the  height  of  the  epidemic,  graver 
indications  of  disorder  of  the  nervous  centres 
were  observed,  manifested  especially  by  the 
headache,  vertigo,  feverishness,  and  collapse, 
the  eases  at  times  ending  fatally  in  twelve 
hours  ;  lastly,  during  the  decline  of  the  epidemic 
pulmonary  disturbance  predominated  (hiemo- 
ptysis  with  symptoms  of  catarrhal  pneumonia), 
inducing  the  medical  men  to  diagnose  the  malady 
at  this  time  as  a  croupal  pneumonia,  pneumo- 
typlius,  or  malignant  typhus. — February  1880.] 
Diagnosis. — '  No  other  idiopathic  fever,  at- 
tacking a  multitude  of  persons  at  the  same  time, 
is  characterised  by  glandular  swellings,  by  car- 
buncles, and  by  those  severe  manifestations  of 
the  nervous,  sanguineous,  and  biliary  systems 
which  declare  themselves  in  an  attack  of  plague.' 
— (Cabiadis,  according  to  E.  D.  Dickson.)  As 
regards  ^erHi'cioMS. /ewer,  with  which  the  disease 
was  confounded  by  some  medical  men  in  Meso- 
potamia, Cabiadis  says  no  intermission  has  ever 
been  observed  iu  plague;  no  attack  of  plague 
has  ever  been  cut  short  by  the  administration  of 
sulvhate  of  quinine ;  and  the  expression  of  coun- 
tenance (see  above),  &nA  general  aspect  of  a  plague 
patient  are  strikingly  dilFerent  from  those  of  a  pa- 
tient affected  with  pernicious  fever.  At  Vetlianka, 
intermissions,  according  to  Doppner,  were  ob- 
served. 

Prognosis. — '  Eapid  suppuration  of  the  buboes, 
even  wiieii  accompanied  with  high  fever,  indi- 
cates a  favourable  termination ;  all  cases  com- 
plicated with  nervous,  hemorrhagic,  or  bilious 
manifestations  end  fatally'  (Cabiadis).  Colvill 
IS  of  opinion  that  the  occurrence  of  diarrhoea  in 
the  course  of  plague,  as  seen  in  Mesopotamia, 
was  a  favourable  sign. 


Relapses  and  Second  A'rrACKs.  —  Arnaud 
notes  both  relapses  and  second  attacks  in  his 
account  of  the  Itengazi  outbreak,  1873-74. 

Age,  DottATiON,  &c. — Cabiadis  and  Colvill 
made  an  analysis  of  numerous  cases  of  plague 
which  came  under  their  observation,  from  which 
the  following  particulars  are  taken  in  illustra- 
tion of  the  foregoing  symptoms,  and  as  elucidating 
other  questions. 

Aye. — Dr.  Cabiadis  noted  the  ages  of  1,826 
cases  of  plague  observed  at  Hillah,  in  1876, 
with  the  following  result : — 
From   2  months  to   9  years 
„     10  years  to  19  „ 
„    20        „       29  „ 
..    ao      „      39  „ 
„    40        „       49  „ 
»»    50        „       59  „ 
60        „       69  „ 
70  79  „ 

.,    80        „       89  „ 


An  old  man  of  113(?)„ 
Total  . 


Buboes  and  Carbuncles. 

Cabiadis 
1,826  cases 


277 
617 
432 
292 
123 
52 
18 
11 
3 
1 

1,826 
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402  cases 


In  the  Groin  .    .  . 

710 

)) 

.  128  „ 

„     Axilla     .  . 

466 

»l 

.  109  „ 

„     Neck  .    .  . 

98 

ii 

.    19  „ 

„     Crural  region 

it 

0 

•  II 

„     Several  places 

122 

tf 

.      8  „ 

„     not  recorded  . 

It 

.      9  „ 

36 

II 

9  ., 

Other  manifestations. — Cabiadis,  with  respect 
to  the  1,826  cases  mentioned  above,  gives  the 
following  numerical  statement  of  the  numbers 
in  which  noteworthy  special  sjTuptoms  were  ob- 
served : — 

Dependent  on  the  fComa  in    .    .  . 
nervous  centres  \  Convulsive  shake 
/  Petechiae    .  . 
Epistaxis   .  . 
Dependent  on  the    Haemoptysis  . 
circulatory  sys-  -  Hasmatemesis. 
tem.  I  Sanguineous  diar- 

I     rhoea  .    .  . 
'  Menorrhagia  . 
Bilious  vomiting 
Bilious  diarrhoea 
,  Jaundice 

Duration. — Colvill  shows  the  duration 
fatal  cases  of  plague  as  follows : — 

Days  after 

attack 
One  day 
Two  days 
Three  „ 
Four  ,, 


Dependent  on  the 
assimilative  or- 
gans. 


28 
9 

120 
2 
6 
27 

14 

2 
32 
16 

2 

of  534 


Five  „ 
Six  „ 
Seven  „ 
Eight  „ 
Ten  „ 
Twelve  days 
Sixteen  „ 
Twenty  „ 


Number  of 
Deaths 
126 
80 
106 
76 
60 
26 
12 
14 
14 
9 
1 
11 


I 
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MoETALiTr. — The  mortality  appears  to  have 
differed  much  in  different  places  and  at  different 
periods  of  an  epidemic.  Colvill  states,  of  the 
outbreak  of  1874-75  in  Mesopotamia,  that  the 
mortality  in  the  first  half  of  the  epidemic  in 
a  village,  was  from  93  to  95  per  cent,  of  those 
attacked,  but  that  during  the  latter  half  of  the 
epidemic  the  greater  number  of  the  attacked  re- 
covered. The  mortality  in  Bagdad  throughout 
the  outbreak  in  1876  was,  he  states,  65"7  per 
cent,  of  the  attacks  (eases  4,685,  deaths  2,556). 
Arnaud  gives  the  mortality  during  the  outbreak 
in  Bengazi,  1874,  at  39  per  cent,  of  the 
attacks  (cases  633,  deaths  208).  According  to 
Cabiadis,  the  mortality  at  Hillah  in  1876  was 
52-6  per  cent,  of  the  attacks  (cases  1,826,  deaths 
961).  Hirsch  estimates  the  mortality  at  Vet- 
lianka,  on  the  Volga  (Astrakhan)  at  82  per 
cent  cf  the  attacks  (cases  439,  deaths  358) ;  and 
Doppner  states  that  at  one  period  of  the  out- 
break there  was  a  mortality  of  100  per  cent,  (in 
other  words  all  who  were  then  attacked  died), 
and  at  another,  and  later  period,  of  43  per 
cent. 

Anatomicai,  Chaeactebs. — The  recent  out- 
breaks of  plague  have  added  nothing  to  our 
knowledge  of  the  anatomical  characters  of  the 
disease.    The  outbreaks  occurred  under  circum- 
titances  where  anatomical  investigation  was  out 
of  the  question.  The  information  existing  on  this 
subject  was  obtained  almost  solely  at  the  time  of 
the  French  expedition  into  Egypt  at  the  close  of 
the  last  century  and  the  beginning  of  the  pre- 
sent; during  the  outbreaks  of  plague  in  Bes- 
sarabia, 1825,  and  in  Moldavia  and  Wallachia 
(1828-29);  and  again  in  the  outbreak  of  1834- 
35  in  Egypt.    The  morbid  alterations  noted 
were  ecchymoses  of  the  coverings  of  the  ner- 
vous centres,  of  the  pericardium,  the  omentum, 
and  the  peritoneum ;  enlargement  and  softening 
of  the  spleen ;  punctated  extravasations  of  blood 
in  the  mucous  membrane  of  the  stomach ;  ecchy- 
motic  spots  in  the  mucous  membrane  of  the  in- 
testine8;reddish-black injection  of  the  mesenteric 
glands  ;  extravasation  of  blood — sometimes  con- 
siderable— into  the  cellular  tissue  about  the  kid- 
neys, tLe  kidneys  themselves  being  tumefied  and 
presenting  extravasation  of  blood  in  their  tissue 
and  intheir  pelves.  The  most  constant  and  charac- 
teristic changes  were  observed  in  the  lymphatic 
glands.     When  buboes  had  been  formed,  the 
glands  presented  manifest  signs  of  inflammatory 
action  in  various  degrees,  as  also  at  times  the 
surrounding  cellular  tissue,  which  was,  more- 
over, frequently  the  seat  of  bloody  extravasa- 
tions.    The  glands   of    the  several  cavities 
were  more  or  less  involved  in  or  partook  of 
tlie  morbid  action  conspicuously  observed  in  the 
buboes  ;  and  even  where  no  buboes  had  formed, 
indications  of  considerable  changes  were  found 
in  the  internal  lymphatic  glands.     In  some 
instances  the  affection  of  the  glands  would 
appear  to  have  been  general  throughout  the 
body ;  in  others  it  would  be  limited  to  one  or 
more  of  certain  groups,  in  addition  to  the  more 
superficial  groups,  as  the  bronchial,  the  medias- 
tinal, the  mesenteric,  the  lumbar,  &c.  The 
glands,  as  a  rule,  were  found  more  or  loss  en- 
larged, injected,  and  infiltrated  with  sanguineous 
fluid. 
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Teeatment. — (a)  Curative. — The  recent  out- 
breaks of  plague  have  thrown  no  positive 
light  upon  its  curative  treatment.  In  Bagdad 
and  Hillah  the  plan  of  treatment  mainly  fol- 
lowed was  the  internal  administration  of  car- 
bolic acid  or  of  quinine,  and  the  use  of  leeches 
and  mercurial  frictions  to  the  buboes  before 
suppuration.  In  some  instances  this  plan 
was  thought  to  have  done  good,  in  others  it 
was  useless,  if  not  detrimental.  In  regard  to 
plague,  as  to  other  grave  general  maladies, 
except  those  arising  from  paludal  poisoning, 
curative  treatment  is  at  present  only  possible 
on  general  principles,  both  as  regards  the  sys- 
temic and  the  local  symptoms.  The  practice 
would  appear  to  be  the  same  in  respect  to  the 
general  symptoms  as  would  guide  the  physician 
in  the  treatment  of  typhus ;  in  respect  to  the 
local  symptoms,  such  as  would  apply  to  ordinary 
phlegmon. — (/8)  Hygienic. — In  the  present  state 
of  our  knowledge,  more  importance  is  perhaps 
to  be  attached  to  the  hygienic  treatment  of 
the  disease  than  to  the  curative.  Most  im- 
portant of  all,  perhaps,  is  the  exposure  of  the 
patient  to  abundant,  freely  changing  air;  next 
is  the  use  of  cold  or  tepid  sponging,  as  the 
temperature  of  the  body  and  the  state  of  the 
sMn  (as  well  as  the  sensations  of  the  patient,  if 
he  be  sensible)  may  seem  to  call  for;  together 
wdth  the  large  administration  of  drinks  (acid — 
?  mineral,  or  other)  to  combat  the  thirst,  the 
judicious  use  of  liquid  food,  and  especially  of 
stimulants  when  the  dropping  of  the  pulse,  the 
coolness  of  the  skin,  and  the  ataxic  condition 
of  the  patient  call  for  them. 

Prbyention. — The  prevention  of  plague  in 
volves  two  sorts  of  considerations,  the  one  re- 
lating to  the  removal  of  the  conditions  which 
favour  the  development  of  the  disease ;  the 
other  to  the  limitation  of  the  spread  of  the 
disease,  the  malady  existing,  (a)  The  condi- 
tions favourable  to  the  development  of  plague 
have  been  already  enumerated,  and  include 
all  those  insanitary  states  of  houses,  their  sites 
and  surroundings,  which  form  the  subject  of 
public-health  administration;  also  those  states 
of  poverty  which  have  to  be  dealt  with,  not  only 
as  an  economic  but  as  a  public-health  question. 
Of  these  several  conditions,  the  three  which 
would  seem  most  to  call  for  special  attention  in 
this  country,  in  view  of  impending  plague, 
whether  as  regards  private  individuals  or  as  re- 
gards local  authorities  representing  commimities, 
are  over-crowding,  defective  ventilation  of  houses, 
B,nd  impoverishment,  (b)  In  respect  to  the  limita- 
tion of  the  disease,  the  malady  being  present, 
the  first  and  most  important  consideration  is 
the  isolation  of  the  patient  under  such  circum- 
stances of  aeration  as  are  stated  above,  as  well 
in  the  interest  of  the  patient  himself  as  of  the 
community ;  and  the  disinfection  of  articles  of 
clothing,  or  bedding,  used  by  him,  and  of  the 
room  he  may  have  occupied.  Local  authorities 
have  large  powers  enabling  them  to  provide  be- 
forehand, in  a  mode  available  for  the  use  of  the 
whole  community,  (Public  Health  Act,  1875,  and 
the  Metropolis  Management  Act,  1868,  together 
with  the  Sanitary  and  Poor  Law  Acts  relating 
to  the  Metropolis),  hospitals  for  the  isolation  of 
cases  of  infectious  diseases,  such  as  plague,  and 
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apparatus  and  materials  for  disinfection  and 
many  authorities  hare  already  exercised  these 
powers.    See  Public  Health. 

But  plaffue  is  the  subject  of  special  measures 
in  this  country,  as  in  every  country  on  the 
Continent  and  Mediterranean  littoral,  to  wit, 
measures  of  quarantive.  Quarantine  aims  at 
preventing  both  the  introduction  of  the  disease 
into  a  country,  and  the  spread  of  the  disease, 
if  by  accident  it  should  happen  to  haye  been 
introduced,  by  the  isolation  for  a  longer  or 
shorter  period,  not  only  of  persons  nick  of  plague, 
but,  in  addition,  of  all  healthy  persons  who  may 
have  been  exposed,  directly  or  indirectly,  to  the 
infection  of  plague ;  also  by  the  isolation  and 
disinfection  of  articles,  described  under  the 
quarantine  law,  as  susceptible  of  conveying 
plague-infection,  coming  from  an  infected  dis- 
trict. Experience  has  shown  that  measures  of 
quarantine  against  infectious  disease  are  futile, 
if  not  impracticable  for  this  country,  from  the 
impossibility  of  closing  all  channels  of  intro- 
duction, in  consequence  of  the  activity  and 
magnitude  of  our  commerce.  But  quarantine 
is  retained  in  regard  to  plague  and  yellow  fever, 
and  has  occasionally  to  be  made  use  of  to  meet 
the  requirements  of  other  nations,  who,  failing 
the  adoption  of  this  system  here,  would  be  likely 
to  impose  disabilities  on  our  shipping  with  refer- 
ence to  the  diseases  named.  Thus  quarantine  was 
revived  in  respect  to  plague,  at  the  time  of  the 
recent  alarm  of  the  disease  on  the  Continent. 
The  doctrine  of  plague  upon  which  the  English 
Quarantine  Act  of  1825  is  based,  as  well  as  the 
laws  of  foreign  countries  relating  to  the  subject, 
is  a  traditional  one,  inconsistent  in  many  re- 
spects with  the  later  and  more  accurate  observa- 
tions which  have  been  made  on  the  mode  of 
spread  of  the  disease. 

J.  Netten  Radcliffb. 

PLEs55}('^^^'^-'  I  strike).-A  ham- 
mer-like  instrument  used  in  percussion,  for  strik- 
ing the  surface  of  the  body,  either  directly  or 
indirectly.    See  Physical  Examination. 


{]cr<ru,  I  strike,  and 
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PLEXIMETBK  p""^^ 
lie-Tpov,  a  measure). — A  flat  instrument  used  in 
mediate  percussion,  by  being  applied  to  the  sur- 
face of  the  body  to  receive  the  stroke  of  the 
plessor.    See  Physical  Examination. 

PLETHORA  (TTA^eto,  I  fill).— Fulness  of 
blood.  A  condition  in  which  the  vessels  of  the 
body  generally,  or  of  any  part,  are  over-distended 
with  blood.  See  Blood,  Morbid  Conditions  of ; 
and  Cibctjlation,  Disorders  of. 

PLEURA,  Diseases  of. — The  serous  mem- 
brane which  lines  each  cavity  of  the  chest,  and 
is  so  reflected  as  to  cover  the  lung,  is  not  unfre- 
quently  the  seat  of  disease.  As  in  its  anatomical 
and  physiological  relations,  so  also  in  its  diseases, 
it  presents  analogies  to  the  lining  membrane  of 
a  joint.  Its  diseases  may  be  of  external  or  of 
internal  causation.  They  may  be  considered 
under  the  following  headings. 

1.  Pleura,  Injuries  of.— These  may  be  caused 
in  several  ways  :  (1)  by  violent  blows  upon  the 
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chest,  and  in  this  case  there  is  usually  at  the  same 
time  an  injury  to  the  lung-tissue,  the  effects  of 
which  to  some  extent  overshadow  the  pleural 
lesion  and  its  results  ;  (2)  by  direct  wounds  with 
a  knife  or  blunter  instrument,  or  a  bullet;  and 
(3)  by  fractured  ribs.  In  each  case  inflammation 
of  the  pleura  may  occur.  "With  the  surgical 
aspect  of  these  cases  we  here  have  no  concern, 
and  the  pleural  consequences  may  be  sufficiently 
gathered  from  the  following  paragraphs. 

2.  Pleura,  Inflanunation  of.  —  Stnon.  : — 

Pleurisy  ;  Fr.  Pleuresie ;  Ger.  Pleuriiis. 

Definition. — Pleurisy  is  defined  as  an  inflam- 
mation of  the  pleura,  of  whatever  nature  and 
extent.  Clinically  and  pathologically,  pleurisy 
differs  only  in  its  accidents  from  inflammation 
of  serous  membranes  elsewhere,  and  is  the  most 
common  of  the  serous  inflammations. 

.SItiologt. — The  causes  of  pleurisy,  if  local, 
may  be  obvious  enough ;  if  general,  not  so 
obvious.  Of  local  causes  the  chief  are  wounds 
or  bruises  of  the  chest-wall ;  fracture  of  the  ribs  ; 
caries  of  the  spine  ;  escape  of  irritating  matter 
into  the  pleural  cavity,  whether  from  the  costal 
side,  as  in  periostitis  or  osteitis,  from  the  pul- 
monary side,  as  in  phthisical  excavation,  from 
disease  of  the  bronchial  glands,  or  from  the 
side  of  the  abdomen,  as  in  gallstone,  hydatid, 
subphrenic  abscess  and  the  like.  Foreign 
bodies,  again,  such  as  bones  or  coins  from 
the  oesophagus  or  lurynx,  have  been  known 
to  find  their  way  into  the  pleural  cavity,  and  thus 
set  up  mischief.  Acute  pleurisy,  the  result  of 
local  causes,  is  usually  more  or  less  proportioned 
to  these  in  its  severity  and  duration;  pleurisy  of 
general  or  systemic  causation,  on  the  other  hand, 
though  less  regular  in  its  career  than  pneumonia, 
has  yet  a  certain  character  of  uniformity.  The 
general  or  systemic  causes  of  this  form  of 
pleurisy  are  very  obscure,  and  none  of  them  are 
accurately  known.  There  are  some  grounds  for 
suspecting  that  a  chill  alone  may  be  a  cause  of 
acute  pleurisy  ;  but  more  probalily  we  have  to 
learn  that  chill  must  be  associated  with  other 
factors.  A  rheumatic  or  gouty  habit  is  suspected 
to  be  a  disposing  condition  by  many,  and  pro- 
bably with  good  reason.  The  depression  of  over- 
work or  harass,  the  debility  of  former  illness 
or  of  convalescence,  and  the  poison  of  malaria 
are  among  the  more  common  disposing  causes. 
Acute  pleurisy  again  often  occurs  as  a  part,  or 
as  a  complication,  of  other  diseases.  Thus  it  is 
rarely  absent  in  acute  pneumonia ;  and  it  occurs, 
as  cardiac  valvulitis  and  pericarditis  occur,  in 
acute  rheumatism,  but  less  frequently.  Acute 
pleurisy  following  scarlatina  is  probably  depen- 
dent upon  a  rheumatic  or  nephritic  sequel ;  if 
it  arises  otherwise  in  the  malady  the  pleurisy 
is  more  often  of  the  profuser  kind  and  tends 
quickly  to  empyema.  Pleurisy  arises  sometimes 
after  measles,  when  it  is  probably  due  to  pneu- 
monic irritation.  It  is  also  a  common  conse- 
quence of  diseases  of  the  kidney,  in  which  mala- 
dies hj'drothorax  may  be  simply  dropsical  or  the 
product  of  pleuritis.  In  septicaemia  and  in  py- 
aemia, again,  a  low  pyogenic  pleurisy  often  arises 
as  like  effusions  arise  in  the  joints,  and  may  be 
equally  or  more  latent ;  or  it  may  be  caused  by 
the  rupture  of  a  pj'semic  abscess  of  the  lung  ■.nt» 
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the  pleural  cavity.'  Acute  pleurisy,  when  '  idio- 
pathic,' is  more  often  on  the  left  side  (3  to  2) 
and  is  rarely  bilateral.  When  due  to  more 
specific  causes,  such  as  acute  rheumatism  or  ne- 
phritis, it  is  often  bilateral,  though  rarely  of  equal 
severity  on  the  two  sides.  Acute  pleurisy  is 
common  at  all  ages ;  it  is  recorded  often  within 
the  first  six  months  of  life ;  in  babies  it  is 
readily  overlooked  unless  there  be  abundant 


tefiusion,  and  not  rarely  even  then.  In  children 
{the  symptoms  are  often  very  latent,  neither 
Icough  nor  pain  is  manifest,  and  there  is  little 
displacement  of  viscera ;  yet  it  is  really  more 
common  under  one  year  than  between  the  ages 
of  two  and  five  years.  At  the  age  of  five  it  is 
frequent,  but  it  reaches  its  maximum  frequency 
in  middle  life  (set.  36-45).  The  younger  the  child 
the  more  readily  the  effusion  becomes  purulent, 
and  in  such  cases  the  mischief  often  extends  to 
the  pericardium.  Cases  of  simple  inflammatory 
pleurisy  have  been  recorded  in  persons  beyond 
threescore  years  of  age ;  but  in  aged  persons  it  is 
rare,  and  presents  little  reaction  or  pain.  The  male 
sex  is  more  often  affected  than  the  female,  in  the 
ratio  of  about  seven  to  five,  the  difference  being 
probably  due  to  the  class  of  cases  which  owe 
their  origin  to  weather.  It  does  not  appear, 
however,  that  pleurisy  varies  in  prevalence 
with  the  change  of  the  season.  Pleiirisy,  under 
one  form  or  other,  is  credited  with  about  2  per 
cent,  of  the  deaths  in  England,  and  with  about 
1  per  cent,  of  the  deaths  of  patients  in  public 
hospitals. 

Anatomicai.  Characters.— The  morbid  ana- 
tomy of  pleurisies  differs  but  little  from  that  of 
serous  infiammations  elsewhere.  The  costal 
membrane  generally  suffers  the  sooner  and  the 
more  severely.  The  vessels  become  injected  and 
even  yield  in  places,  giving  rise  to  small  irregular 
ecchymoses.  Effusion  of  a  sero-fibrinous  and  pro- 
liferative kind  quickly  infiltrates  the  tissue,  and 
the  natural  gloss  of  the  membrane  gives  place  to 
opacity.  The  superficial  epithelium  also  strips 
off  and  papillse  appear,  at  first  isolated,  but  soon 
communicating  together  by  networks  of  vascular 
formation.  At  this  point  all  may  clear  up,  or 
effusion  may  escape  from  the  surface.  In  dry 
pleurisy  the  products  are  chiefiy  new-tissue 
elements,  without  much  interstitial  effusion.  In 
active  cases  the  effusion  is  not  very  volumin- 
ous, but  is  very  rich  in  fibrin  ;  and  false-mem- 
brane, often  of  great  thickness,  forms  upon  the 
pleura,  and  sits  tightly.  Some  of  this  loose  or 
adherent  gluey  effusion  degenerates,  and  is  ab- 
sorbed on  resolution  ;  some  of  it  organises,  and 
forms  more  permanent  false-membrane  or  bands 
of  connection  and  adhesion.  Into  these  enter 
blood-vessels,  elastic  fibre,  lymph-channels  and 
even  nerves  (Virchow).  Clots  of  fibrin  float  freely 
and  abundantly  in  the  effused  serum,  and  con- 
tain a  great  abundance  of  imprisoned  cells.  In 
the  fluid  itself  the  cells  are  fewer,  clear,  granular 
or  multinuclear.  The  more  of  these  cells  the 
greater  the  fear  of  a  purulent  transformation. 

'  The  origin  of  the  pleurisy  which  may  accompany  puer- 
peral and  other  diffrLse  peritonitis  la  explained  by  Von 
Recklinghausen's  demonstration  of  lymph-canals  between 
the  diaphragm  and  the  pleura ;  and  its  supervention  in 
cases  of  abscess  of  the  liver  may  receive  a  like  explana- 
tion. Ilevcrsoly  septic  pleurisies  spread  tliemsolvos  some- 
times from  the  pleural  to  the  peritoneal  cavity. 
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There  are  also  found  abundant  free  nuclei  and 
a  quantity  of  red  blood-corpuscles,  varying  with 
tlie  vascularity  of  the  new  growths.  If  the  exu- 
dation be  less  actively  inflammatory  and  more 
serous,  it  is  also  more  abundant,  and  may  amount 
to  100-150  ounces.  It  is  less  disposed  to  form 
firm  membranes  or  adhesions.  This  fluid  is  of  a 
greenish  straw-colour,  like  synovia,  and  is  thin, 
with  flocculent  lymph  in  it.  It  partially  coagu- 
lates when  exposed  to  the  air,  and  is  found  to 
contain  more  degenerated  cell-elements,  tending 
towards  a  sero-purulent  character.  In  scurvy, 
tuberculosis,  carcinoma  and  other  cachexias,  and 
even  in  rare  cases  of  simple  pleurisy,  the  effu- 
sions may  be  highly  sanguineous,  and  blood  may 
be  found  alike  in  the  coagula,  in  the  free  and  in- 
the  attached  false-membranes. 

When  the  contents  of  the  pleura  are  purulent,, 
much  of  the  new  membrane  has  broken  up,  though 
even  here  false  membranes  are  far  from  being 
absent,  and  fibrinous  clots  are  at  times  dis- 
covered. In  cases  of  large  effusion  the  lung  is 
found  compressed,  and  often  bound  down  by  false- 
membranes  extending  from  the  walls  of  the 
cavity.  In  adults  the  lung  is  usually  found  in  the- 
vertebra-scapular  space,  being  thrust  upwards, 
inwards,  and  backwards.  It  may  be  compressed 
from  one-quarter  to  one-eighth  of  its  normal 
volume ;  is  flattened,  leathery,  bloodless,  and 
airless ;  and  will  sink  in  water.  As  the  pressure 
subsides  the  lung  may,  and  generally  does,  recover 
more  or  less  of  its  former  volume.  It  is  sur- 
prising to  see  how  successfully  re- expansion  may 
take  place  in  spite  of  false-membranes,  bands, 
and  prolonged  compression.  Nevertheless  either 
complete  or  partial  adhesions  or  bands  of  con- 
nective tissue  generally  remain  indefinitely  after- 
acute  pleurisy ;  and  happily  for  the  most  part 
do  little  harm.  If  the  lung  fail  to  re-expand  to 
any  extent,  its  deficiency  is  made  up  by  the  in- 
ward pressure,  partly  of  neighbouring  soft  parts, 
and  partly  of  the  chest-wall.  Pleuritic  adhe- 
sions are  very  commonly  found  after  death  from 
other  diseases,  the  origin  of  them  being  un- 
known or  forgotten.  On  the  other  hand,  false 
membranes  and  bands  may  become  the  seat  of 
degenerative  processes;  and  pus,  cretified  pus, 
tubercle  and  the  like  may  be  found  in  them,  with 
or  without  secondary  abscesses  elsewhere.  A 
pleural  cavity  which  has  thus  suffered  is  more 
liable  to  subsequent  inflammations.  The  com- 
pressed lung  in  like  manner  is  liable  to  become 
the  seat  of  degenerative  disease,  and  in  empy- 
ema the  contact  of  pus  promotes  ulcerative  and 
septic  changes  in  the  lung,  as  it  does  like^vise  in 
the  vertobriE,  ribs,  and  other  neighbouring  parts. 
In  this  way  the  pus,  finding  for  itself  a  passage  in 
the  direction  of  least  resistance,  pierces  through 
lung  or  thorax,  and  establishes  a  pulmonary  or 
costal  fistula.  Sometimes  the  pulmonary  fistula 
is  a  simple  one,  and  communicates  at  once  by  a 
free  or  a  valvular  opening  with  a  bronchial  tube, 
or  may  have  so  communicated  by  an  opening 
afterwards  closed  ;  at  other  times  the  pus  finds 
a  less  direct  route,  and  either  by  a  transference 
like  filtration,  or  by  way  of  a  number  of  lesser 
ulcerating  channels,  it  reaches  the  more  open 
passages  of  the  lung. 

Subpleural  ecchymoses,  though  often  accom- 
panying evidences  of  inflammation,   are  not 
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always  caused  by  pleurisies.  They  occur  in 
deaths  of  children  after  broncho-pneumonia  and 
diphtheria,  but  there  is  usually  a  patch  of  pleu- 
ritic inflammation  upon  and  co-extensive  with 
them.  Tliey  are  not  uncommonly  found  in  other 
deaths  also,  but  are  probably  always  associated 
with  obstruction  to  the  entrance  of  air  into  the 
lung. 

In  all  cases  the  position  of  the  heart  and  other 
viscera  must  be  observed,  and  the  chambers  of 
the  heart,  the  pulmonary  veins,  and  other  vessels 
examined  for  clots.  In  empyema  a  careful  ex- 
amination of  the  body  for  secondary  abscesses 
must  be  made,  not  forgetting  the  brain. 

Clinical  Characters  and  Varieties.  — 
Pleurisy  may  be  conveniently  divided  into  kinds, 
according  to  certain  pathological  and  clinical 
differences,  as  follows : — (a)  Dry  ;  ()3)  Acute ; 
(7)  Diaphragmatic  ;  (5 )  Quiet,  with  large  effusion ; 
(e)  Tubercular ;  (0  Fibroid.  Each  of  these  re- 
quires separate  consideration. 

(a)  Dry  Pleurisy. — This  is  so  called  because 
it  is  attended  with  no  effusion,  or  with  effusion 
60  slight  as  to  escape  notice.  Usually,  if  not 
always,  it  results  in  an  adhesion  of  the  opposite 
surfaces  of  the  membrane.  It  may  not  be 
revealed  by  any  sign  or  symptom  during  life. 
Adhesions,  more  or  less  extensive,  due  to  this 
process,  are  very  often  found  after  death.  Dry 
))leurisy  may  occur  alone,  or  as  a  complication  of 
irritative  changes  in  neighbouring  tissues,  as  in 
the  lung  or  chest- wall.  Pain  or  pyrexia,  more  or 
less  fugitive,  may  accompany  dry  pleurisy,  but 
in  many  cases  if  present  they  pass  unnoticed. 
iShould  attention  be  drawn  to  the  chest,  friction 
may  generally  be  detected.  An  obscure  pain  in 
the  chest  or  loin,  or  a  frequent  teasing  dry  cough, 
may  at  times  be  traced  by  the  close  observer  to 
a  patch  of  dry  pleurisy  in  some  part  of  the  chest. 
A  friction-sound  due  to  such  a  patch  may  be 
transient,  or  may  be  audible  for  many  weeks. 
Eecovery  follows  adhesion.  It  is  supposed 
that  some  of  the  pains  in  the  chest  which  ac- 
company phthisis  are  due  to  the  intercurrence 
of  dry  pleurisy ;  probably,  however,  they  are 
as  frequently  myalgic  or  neuralgic.  Dry  pleur- 
isy, with  its  resulting  adhesions,  is  rarely  in- 
jurious, Indeed,  it  is  rather  a  safeguard  -when 
any  destructive  process,  such  as  phthisical 
ulceration,  threatens  to  bore  into  the  pleural 
cavity.  If  it  fail,  and  morbid  matters  escape 
into  the  cavity,  acute  pleurisy  is  the  probable 
consequence.  Dry  pleurisy  often  ends  in  but 
slight  thickening,  the  two  pleural  surfaces  ad- 
hering without  much  increase  of  substance.  In 
other  cases  the  thickening  may  be  considerable, 
but  this  probably  indicates  some  more  persistent 
irritation,  such  as  we  find,  for  example,  in  those 
dense  coverings  -which  often  surround  the  apex 
of  a  lung  in  chronic  phthisis.  The  remoter 
consequences  of  dry  pleurisy  are  for  the  most 
part  without  importance.  In  some  instances  it 
may  hmit  the  chest-movements,  or,  more  rarely 
still,  may  so  tie  the  parts  as  to  cause  abiding 
pains,  described  as  drugging  or  tightening.  Such 
pains  are  usually  referred  to  the  sub-axillary 
or  sub-mammary  regions,  and  may  be  really 
annoying.  More  often  they  do  harm  by  minister- 
ing to  needless  fears.  It  is  said  that  in  rare 
cases  hypertrophy  of  the  heart  lias  resulted  from 


the  embarrassment  of  its  action  by  pleural  bands. 
Dr.  iiowditch  tells  the  writer  that  he  has  seen 
this  twice  at  least.  It  is  useless  to  prescribe 
treatment  for  a  disease  which  escapes  observation, 
or  is  but  a  secondary  event  in  the  course  of 
more  serious  processes.  "Where  dry  pleurisy  is 
found,  and  is  doing  harm  by  exciting  cough  or 
otherwise,  the  best  practice  is  to  place  several 
light  blisters  in  succession  over  the  afifected  part. 

(/3)  Acute  pleurisy. — Acute  pleurisy,  though 
less  serious  than  chronic  dropsical  pleurisy,  is  fat 
more  serious  than  dry  pleurisy,  and  generally  ap- 
pears as  an  important  illness.  It  sets  in  with  fever, 
pain,  embarrassment  of  the  breathing  and  cough, 
somQtimos  catan-hal,  mostly  reflex.  These  symp- 
toms bear  no  certain  proportion  to  each  other. 
The  fever  has  no  very  characteristic  type,  but  is 
rather  what  is  known  as  a  symptomatic  pyrexia. 
Thus  there  is  not  a  sharp  rigor  of  onset,  as  in 
pleuro-pn  mmonia,  but  there  is  often  a  succession 
of  chills.  Nor  are  there  any  very  definite  stages 
of  incremgnt  and  acme,  but  rather  a  daily  fluc- 
tuation of  remittent,  more  rarely  of  intermittent 
type,  ■with  evening  rise,  the  elevations  not  often 
reaching  and  rarely  exceeding  40°  C.  (104°  F.) 
At  first  the  arterial  tension  is  high,  the  pulse 
being  small  and  hard  ;  after  the  first  onset  the 
tension  falls,  and  the  pulse  becomes  dicrotic. 
As  the  effusion  reaches  its  height  the  fever  in 
acute  pleurisy  gradually  recedes,  unless  the  case 
approaches  to  the  form  5,  when  the  effusion  is 
indeterminate,  and  the  fever  may  subside,  may 
fiuctuate,  or  may  drift  into  hectic.  The  pain 
is  often  very  characteristic,  but  at  other  times 
is  variable,  and  even  delusive.  Most  commonly 
it  appears  as  a  stitch  in  the  side,  about  the  level 
of  the  false  ribs,  which  is  intensified  by  inspira- 
tion and  cough.  The  deep  breath  when  partly 
drami  is  cut  short,  as  if  with  a  stab,  while  the 
face  of  the  patient  is  wrung  with  an  expression 
of  sudden  distress.  Such  inspirations  are,  how- 
ever, instinctively  avoided,  and  may  have  to  be 
called  for  by  the  physician,  so  that  the  face  may 
speak  rather  of  apprehended  than  of  actual  suf- 
fering; in  either  case  the  expression  is  a  telling 
one  to  the  practised  observer.  The  fixed  alse 
nasi,  which  are  dilated  but  do  not  oscillate,  as  in 
some  other  kinds  of  dj'spnoea,  the  parted  lips,  the 
bright  eye  of  fresh  fever,  the  cheeks  flushed,  but 
not  congested  as  in  pleuropneumonia,  the  pre- 
occupied and  apprehensive  expression,  the  pos- 
ture semi-erect,  slightly  bent  forward  and  toward 
the  aflfected  side,  the  shallow  breathing,  the  fixed 
chest,  the  hand  on  the  side,  the  curt  speech,  the 
stifled  cough,  make  up  a  clinical  picture  often 
seen,  and  easy  of  recognition.  It  is  a  curious 
fact  that  these  symptoms  of  distress  are  gene- 
rally more  marked  in  a  robust  patient,  or  one 
previously  healthy,  than  in  the  ailing,  weakly  or 
ciichectic.  The  pain,  however,  may  wander  from 
the  lateral  or  ante-lateral  aspect  of  the  lower  ribs, 
and  appear  in  the  hypochondrium,  or  even  on 
the  opposite  side.  At  other  times  it  may  be- 
come more  diflPused,  and  play  upon  the  brachial 
plexus,  darting  from  the  clavicular  and  scapular 
districts  to  the  upper  chest,  shoulder  or  arm. 
This  is,  perhaps,  more  common  in  the  diaphrag- 
matic variety  (y).  In  some  bad  cases,  in  which 
pus  forms  from  the  beginning  or  almost  from 
the  beginning,  the  pain  is  very  distressing  and 
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prolonged,  and  the  rigor  very  strong.  What- 
ever be  the  treatment,  we  look  for  some  relief 
of  pain,  cough  and  conscious  dyspnoea  on  the 
third  or  fourth  day.'    The  respirations,  how- 
ever, may  still  range  above  the  normal  rate, 
from  the  mechanical  interference  of  increasing 
effusion,  or  of   this  increase  combined  with 
cedema  of  the  open  parts  of  the  embarrassed 
lung,  and  perhaps  of  its  overworked  fellow. 
About  the  end  of  the  week,  be  it  more  or  less, 
the  pleurisy  has  run  its  course,  and  the  effusion 
has,  in  favourable  cases,  attained  its  maximum  ; 
the  urinary,  gastric,  and  other  glands  regain 
their  normal  activity ;  and  convalescence,  with 
absorption  of  the  exudations,  is  to  be  looked  for. 
Thus  far,  then,  the  disease  is  painful  rather  than 
dangerous,  death  in  the  first  week  of  ordinary 
acute  pleurisy  being  practically  out  of  the  ques- 
tion.-   By  certain  signs  in  the  chest  we  know 
the  height  to  which  the  fluid  has  flowed  in  the 
cavity,  and  we  await  its  ebb.    Usually,  in  a  day 
or  two,  some  fall  is  noted,  and  in  favourable 
cases  this  ebb  runs  quickly  at  first,  and  after- 
wards more  slowly  as  the   products  become 
denser.    Some  remnant  is  usually  to  be  de- 
tected after  the  patient  is  about ;  and  months,  or 
even  years,  may  elapse  before  the  parts  become 
normally  clear.    Indeed,  the  signs  of  an  old 
pleurisy  may  be  carried  to  the  grave.  Likely 
as  is  this  favourable  result  in  strong  persons, 
yet  it  is  not  to  be  too  lightly  promised  even  to 
these.     Too  often  when  we  are  awaiting  the 
ebb  we  find  a  new  flood,  the  level  of  the  fluid 
rises  into  the  upper  chest,  and  the  patient,  who 
hitherto  has  lain  on  the  sound  side  to  avoid 
pain,  now  turns  on  the  affected  side  to  give  full 
play  to  the  open  lung.    This  flow  may  recur 
with  or  without  renewed  fever,  but  is  generally 
attended  with  a  proportionate  increase  of  pulse- 
rate,  and  diminution  of  pulse  in  volume  and 
tension.     Coincident  with  the  diminution  of 
arterial  tension,  which  in  its  turn  is  due  to  the 
pulmonary  obstruction,  is  a  diminution  of  the 
urine,  which,  probably,  had  become  more  abun- 
dant as  the  fever  ceased.    That  the  changes, 
both  of  pulse  and  urine,  depend  upon  the  effu- 
sion, is  shown  by  the  rapid  recovery  of  both 
when  fluid  is  artificially  let  out  from  the  pleura : 
the  pulse  then  falls  in  rate  and  increases  in  tone 
under  the  finger,  and  the  urine  soon  becomes 
more  abundant.    A  little  albumen  is  sometimes 
present  during  the  time  of  pulmonary  obstruc- 
tion.   Under  ordinary  circumstances  a  renewed 
flow  of  urine  may  be  indicative  of  pleural  re- 
absorption,  or  the  case  may  pass  on  into  the 
form  7,  or  into  an  empyema.    Neither  event  is 
common,  however,  except  as  a  consequence  of 
neglect,  the  symptoms  preceding  these  events 
being  generally  of  a  quieter  character.    It  is 
hard  to  tell  when  the  full  chest  contains  serum, 
and  when  pus.    Marked  hectic  may  exist  with 

'  Writers  are  not  yet  agreed  wbether  there  be  any  local 
elevation  of  temperature  in  the  affected  side  or  not.  Still 
!ts3  can  it  be  said  whether  such  local  temperature  runs 
any  definite  course  of  change. 

'  JlaliLTiant  case."!  are  related  of  pleurisy,  in  which  the 
temperature  remains  at  40»or41°  C.  (104°,  105-4°  F.),  the 
pulse  reaches  140,  the  tongue  becomes  dry  and  brown 
and  prostration  excessive,  and  tlie  exudation  runs 
promptly  to  pus.  Such  cases  ore  rare,  except  n8comi)lica- 
tions  of  septio  and  other  dLscases,  and  they  are  almost 
surely  fata^  even  after  free  evncnation  of  pus  by  inoIsioiL 


serum,  but  if  this  be  associated  with  increased 
temperature  of  the  affected  side,  with  change  of 
countenance,  loss  of  appetite,  wasting  of  flesh, 
failure  of  strength,  thrush,  diarrhoea,  or  with  any 
of  them,  and  the  more  if  there  be  any  inherent 
constitutional  frailty,  or  a  septic  element  present, 
we  must  fear  that  the  fluid  is  turning  to  pus. 
In  the  later  weeks  or  months  of  an  acute 
pleurisy   which  has   not  ended  in  resolution, 
death  may  threaten  and  may  not  be  averted. 
In  some  cases,  as  after  scarlatina,  the  effusion 
may  be  purulent  from  the  beginning,  and  a  fatal 
result  may  be  feared  even  in  the  earlier  days 
of  the  malady.    Under  ordinary  circumstances, 
however,  in  healthy  persons  who  have  been  care- 
fully treated  from  the  outset,  and  who  have  no* 
been  exposed  to  septic  or  malarious  influences 
we  expect  to  have  to  deal  with  efifiisions  mode- 
rate in  quantity  and  stable  in  quality.  The 
effusion  iu    such  cases  rarely  remains  at  its. 
height  more  than  two  or  three  days ;  and  in 
three  weeks  at  farthest  absorption  should  be 
tolerably  complete.    In  other  cases,  fortunately 
rare,  acute  pleurisy,  with  remittent  fever,  con- 
tinues for  many  weeks.    Effusion  in  these  cases 
may  not  be  very  rapid,  but  recurs  gradually 
after  the  removal  of  moderate  quantities  ;  or 
it  may  be  so  moderate,  indeed,  as  scarcely  to 
need  removal.    The  signs  are  simply  those  of 
acute  pleurisy,  but  resolution   does  not  take 
place,  or  is  indefinitely  deferred.    Death  may 
result  in  such  cases,  or  the  patient  may  slowly 
recover.    After  death  are  found  evidences  of 
active  simple  inflammation,  partial  or  complete 
obliteration  of  the  lung,  and  sero-fibrinouB  exu- 
dation.   The  other  side,  and  the  rest  of  the 
body,  may  be  quite  healthy.  The  name  relapsing 
pleurisy  might  be  given  to  these  cases.  When 
inflammation  falls  upon  both  pleurae,  it  generally 
falls  also  upon  the  pericardium,  and  such  cases- 
are  terribly  dangerous.    Even  if  moderate  in 
degree  in  each,  yet  taken  together  the  embar- 
rassment of  the  patient  becomes  very  grave,  and 
death  imminently  threatens.    It  is  important  to 
give  relief  by  puncture  as  early  as  possible. 

(7)  Diaphragmatic  _pZeM«'sy.— Diaphragmatic 
pleurisy  is  not  essentially  different  from  the 
preceding,  but  the  symptoms  are  peculiar.^  If 
the  inflammation  be,  as  it  may  be,  exclusively 
diaphragmatic,  and  not  costo-pulmona,ry,  then 
the  ordinary  physical  signs  of  pleiirisy  with 
effusion  are  either  absent,  or  so  ill-marked  as 
to  puzzle  the  inexperienced  practitioner.  In 
diaphragmatic  pleurisy  the  patient  is  taken  as 
acutely  as  in  ordinary  pleurisy,  or  the  fever 
may  even  be  higher;  but  his  distress  is  differ- 
ent greater,  and  more  serious.  The  practitioner 
is  surprised  and  perplexed  to  find  a  person,  in 
whom  he  can  discover  no  important  organic  de- 
fect, in  an  agony  almost  mortal.  The  presence 
of  pain  shooting  from  the  lower  ribs  of  one  side 
suggests  pleurisy ;  but  the  ribs  of  both  sides 
play  with  perhaps  more  than  normal  freedom,  and 
no  physical  signs  are  audible,  unless  it  be  that 
the  practised  ear  may  detect  a  want  of  breath- 
murmur  at  the  base  of  one  lung,  and,  after 

■  Wintrich  Is  indisposed  to  admit  that  the  symptoms  of 
diaphragmatic  pleurisy  are  as  characteriatio  as  herein 
described.  Diaphragmatic  pleurisy  may  perhaps  exist 
without  setting  up  such  marked  and  special  symptoms. 
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the  first  diiy  or  two,  it  maybe,  two  finger-breadths 
of  diilness  there.  Still  no  friction  may  be  heard, 
and  it  seems  impossible  at  first  sight  to  credit 
signs  so  slight  with  clinical  phenomena  so  alarm- 
ing.   For  the  patient  is  as  one  having  a  clot  in 
the  heart,  or  a  sudden  perforation  of  the  pleura, 
BO  terrible  and  so  absorbing  is  the  strife  for  in- 
spirations which  never  satisfy,  so  keen  the  dread 
of  any  handling  which  may  interfere  with  the 
one  permanent  need  of  sitting  erect,  and  of  keep- 
ing every  respiratory  muscle  in  full  play.  These 
inspirations  may  range  from  forty  to  fifty  in  the 
minute,  or  may  even  run  with  the  seconds,  ex- 
cept only  when  cut  by  a  hiccup  or  a  heaving 
of  the  stomach.  To  this  are  added  the  suffering 
of  pain  which  shoots  through  the  waist  to  the 
back,  or  darts  round  the  shoulder-blade  and 
collar  into  the  shoulder,  and  an  impending  sense 
of  dissolution.  The  fever  is  perhaps  not  actually 
higher  than  in  ordinary  acute  pleurisy,  and  the 
normal  character  of  the  heart-sounds  gives  great 
confidence  to  the  physician.  Abdominal  breath- 
ing, however,  rather  than  thoracic  is  instinctively 
lessened,  and  any  pressure  upwards  upon  the 
diaphragm  is  resented.    All  these  things  finally 
lead  to  the  conclusion  that  acute  inflammation 
has  partially  attacked  and  so  far  paralysed  the 
diaphragm,  without  extending  far  upon  the  pleura 
above ;  and  the  diagnosis  is  of  course  the  easier 
if  pleurisy  is  discovered  elsewhere  in  the  chest. 
A  patient  thus  attacked  seems  to  be  in  no  little 
danger,  but  recovery  may  be  anticipated.  For- 
tunately the  malady  is  far  less  common  than 
ordinary  pleurisy,  and  indeed  may  be  called  rare. 
As  stated  above,  however,  inflammation  of  the 
diaphragm  may  complicate  ordinary  pleurisy, 
and  introduce  both  the  pains  in  the  brachial 
plexus,  and  the  excessive  and  paroxysmal  dys- 
pnoea. 

(5)  Quiet  pleurisy  with  effusion. — This  form  of 
pleurisy  is  commonly  said  to  be  the  sequel  of 
acute  pleurisy ;  but  if  we  except  a  few  cases  in 
■which  pleurisy,  at  first  sthenic,  afterwards  follows 
the  asthenic  tendencies  of  the  patient,  and  those 
in  which  acute  pleurisy  has  been  treated  with  neg- 
lect, we  shall  find  that  in  the  large  majority  of 
the  remainder  this  form  begins  not  sharply  but 
quietly,  and  indeed  is  often  unnoticed  until  the 
chest  is  laden  with  fluid.  If  the  patient  suffered 
pain  it  was  too  slight  or  too  indefinite  to  en- 
sure attention ;  the  low  fever,  unmeasured  by 
the  thermometer,  escaped  observation  ;  the  chest, 
slowly  invaded,  accommodated  itself  to  circum- 
stances until  the  fluid  had  nearly  filled  the 
cavity ;  and  even  then  the  patient  may  be 
brought  to  the  doctor  only  by  a  sense  of  dyspncea 
on  ascending  hills  or  stairs.  A  quick  eye  may 
detect  in  him  an  expansion  of  the  alae  nasi ;  or, 
indeed,  may  see  that  the  patient — almost  un- 
known to  himself — is  breathing  at  double,  or 
nearly  double,  the  normal  rate  ;  or,  again,  a  sen- 
sitive patient  and  a  vigilant  physician  may  fully 
perceive  the  remittent — almost  intermittent — 
fever,  the  indefinite  pain  and  the  encroaching 
effusion,  and  may  lessen  the  evil  by  timely  inter- 
ference. As  a  rule,  where  effusion  is  large  the 
patient  lies  on  the  affected  side,  thereby  escaping 
the  pressure  of  the  fiuid  upon  the  mediastinum, 
and  enabling  the  sound  lung  to  have  free  play. 
This  decubitus  is  not,  however,  invariable,  and 


is  avoided  if  the  affected  side  be  painful.  With 
pyogenic  change  in  the  effusion  the  patient  may 
turn  off  the  affected  side,  as  this  change  some- 
times is  accompanied  by  a  renewal  of  tenderness 
to  pressure.    When  the  effusion  hm  come  on 
very  gradually,  the  patient  may  be  able  even  to 
lie  on  either  side  indifferently.    In  a  few  cases  a 
large  pleural  effusion  may  cause  some  difficulty 
of  swallowing,  but  this  is  rare.    Let  the  reader 
then  remember  that  pleurisy  running  to  large 
serous  effusion  not  only  may  be,  but  generally 
is,  quiet ;  and  not  only  may  be,  but  not  uncom- 
monly is  overlooked  until  matters  come  to  an 
extremity.    In  like  manner,  if  the  effusion  be 
purulent  its  accumulation  may  bo  equally  rapid 
or  equally  silent ;  being  silent  when  it  is  the 
further  change  of  a  serous  effusion,  being  silent 
and   rapid  when  it  comes  as  pus  almost,  if 
not  quite,  from  the  outset,  as  in   septic  and 
infectious  diseases,  and  in  children.    If  acute 
pleurisy  drifts  into  chronic  pleurisy,  the  fever, 
which  may  have  vanished  for  a  time,  lights 
up  again  fitfuUy,  and  fresh  brushes  of  inflam- 
mation take  place  in  the  pletira  and  in  the  new 
membranes.    With  this  there  are  also  renewed 
outpourings  of  serum,  and  these  sometimes  in- 
crease so  rapidly  as  to  put  the  patient  in  immi- 
nent danger  of  death  by  syncope.    The  fever  in 
these  stages  is  often  hectic  in  character,  so  that 
the  presence  of  hectic  alone  does  not  prove  the 
efiusion  to  be  purulent.    Quiet  dropsical  pleu- 
risy is  very  tmcertain  in  duration.    Should  the 
effusion  be  not  excessive,  and  remain  serous, 
months  may  elapse — nay,  even  years — before  it 
is  absorbed  ;  and  the  absorption  may  be  gradual, 
or  may  be  deferred  for  awhile,  and  then  com- 
pleted more  quickly.    It  is  needless  to  say  that 
even  so  favourable  a  result  as  this  cannot  do 
away  with  the  injury  which  the  chest  must  suffer 
from  being  water-logged  for  so  long  a  time. 
Very  frequently,  however,  the  eSusion  becomes 
sero-purulent  or  purulent ;  and  if  left  to  itself 
finds  an  exit  gradually  by  many  little  ulce- 
rated spots  through  the  filtering  lung,  and  so 
is  gradually  expectorated ;  or  by  an  opening  in- 
to a  bronchial  tube,  rushes  with  a  sudden  and 
copious  discharge  into  the  mouth.   The  expecto- 
ration in  the  former  case  is  usually  profuse,  in- 
offensive, and  muco-purulent ;  in  the  latter,  the 
gush  of  pure  and  often  stinking  pus  is  some- 
times so  great  and  so  sudden  as  to  swamp  the 
lungs  and  threaten  suffocation,  especially  if  it 
occur  dunng  sleep.    In  either  case  we  have  to 
deal  with  a  subsequent  pyopneumothorax,  which, 
if  left  to  itself,  wiU  probably  end  in  death  by 
slow  hectic  and  marasmus,    the  issue  is  more 
promising  if  the  pus  find  its  way  outwards  be- 
tween the  ribs,  and  this  it  may  do  by  a  direct 
opening  or  a  sinuous  opening  ;  or  it  may  gather 
between  the  ribs  and  skin,  forming  there  a  large 
superficial  abscess—' empyema  ircccj^sitatis,'  the 
tension  of  which  varies 'with   respiration  and 
increases  with  cough,  and  these  of  course  more 
or  less  readily  as  the  communication  is  more 
or  less  direct.    These  changes  in  tension  aid 
in  distinguishing  such  issues  from  the  pleural 
cavity  and  local  abscesses  of  the  chest-walls. 
In  these  cases,  however,  the  chest  is  imperfectly 
emptied ;  septic  poisoning  is  but  partially  pre- 
vented;  and  a  lingering  illnnss  is  only  to  be 
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cue  snort  by  operation.  Again,  the  pus  may 
6nd  its  way  into  the  opposite  pleiira,  thus 
doubling  the  empyema,  and  such  cases  have 
recovered ;  or  into  the  pericardial  or  peritoneal 
cavities,  though  such  terrible  events  are  fortu- 
□ately  rare ;  or  it  may  burrow  between  the  tissues 
and  appear  at  distant  places,  and  thus  may 
mimic  psoas  or  other  sinuous  abscess.  A  cure 
of  empyema  by  resorption  is  said  to  be  possible, 
but  the  possibility  must  be  a  bare  one. 

In  some  cases  the  fluid  may  rise  in  twenty- 
four  hours  from  the  angle  of  the  scapula  to  the 
clavicle — an  obliteration  of  breathing  space  far 
more  terrible  in  its  rapidity  than  a  more  gradual 
one  to  which  the  system  slowly  adapts  itself. 
This  afifection  has  no  definite  course,  for  absorp- 
tion is  diificult,  and  so  far  as  it  occurs  is  too 
often  compensated  by  renewed  febrile  move- 
ments, with  renewed  effusions.  The  lower  cha- 
racter of  the  new-formations,  their  lack  of 
vessels,  and  the  compression  of  tnose  -which  exist, 
hinder  such  absorption  as  may  be  possible  in 
weakly  persons.  The  fluid  sooner  or  later  becomes 
purulent,  and  makes  for  itself  an  outlet. 

(f)  Tubercular  Pleurisy. — In  considering  the 
relations  of  pleurisy  to  tubercle  we  have  to 
deal  with  four  classes  of  cases: — 1.  Those  in 
which  one  or  more  attacks  of  pleurisy,  not  ap- 
parently itself  tubercular,  have  preceded  phthisis. 

2.  Those  in  which  tubercle  arises  in  the  exuda- 
tions of  a  pleurisy  thitherto  simply  inflammatory. 

3.  Those  in  -which  pleurisies  spring  up  here  and 
there  in  the  course  of  pulmonary  phthisis.  4. 
Those  in  which  the  pleurisy  is  tubercular  in  its 
origin  and  development. 

These  states  will  be  best  considered  reversely, 
beginning  with  the  last.  True  tubercular  pleurisy 
is  not  uncommon,  but,  apart  from  tubercle  in  other 
parts,  rarely  or  never  destroys  life,  and,  being 
a  part  of  general  tuberculosis,  is  not  therefore 
found  aloneupon  post-Tnortcm  table.  Tubercle, 
however,  sometimes  betrays  its  presence  in  the 
pleura  before  it  manifests  itself  elsewhere,  so  that 
the  occurrence  of  pleurisy  -without  definite  cause 
in  a  delicate  person  should  always  excite  sus- 
picion, and  this  the  more  if  patches  of  inflamma- 
tion spring  up  here  and  there  in  the  membranes  of 
the  two  sides  -without  much  resulting  eflFusion. 
For  the  fluxion  of  tubercles  is  rarely  sufficient 
in  degree  or  kind  to  produce  much  eflFiision. 
No  great  difficulty  arises  in  deciding  upon  the 
nature  of  those  intercurrent  pleurisies  which  are 
coincident  with,  and  so  often  caused  by,  pulmonary 
phthisis  in  the  neighbourhood.  These  very  com- 
monly are  not  tubercular  in  a  strict  sense.  More 
difficulty  will  be  found  in  foreseeing  or  detecting 
the  birth  of  tubercle  in  the  false  membrane  of 
a  pleurisy  apparently  simple.  Tuberculous 
pleurisies  of  this  second  class  are  not  uncommonly 
met  -with  in  practice,  and  followed  to  the  post- 
mortem table.  A  pleurisy,  severe  or  not,  but 
seemingly  of  simple  nature,  progresses  towards 
recovery,  and  perhaps,  indeed,  reaches  apparent 
recovery.  The  temperature,  however,  if  it  has 
fallen,  fitfully  rises  again  and  the  pulse  quickens, 
yet  without  much  evidence  of  empyema  or  of 
any  returning  efiusion.  Presently  a  patch  of 
pleurisy  on  the  other  side,  or  a  sign  of  mischief 
at  the  apex  of  a  lung,  betrays  the  character  of 
the  rolapee.    These  cases  end  as  more  or  less 
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generalised  tuberculosis,  and  in  the  old  false- 
membranes  are  found  the  easeous  or  softened 
residue  of  the  first  crop.  Most  difficult  of  fore- 
cast are  the  pleurisies  of  the  first  class,  which, 
however  painful  or  profuse,  end  in  recovery 
which  seems  complete.  The  patient,  who  has  re- 
turned to  the  labours  and  delights  of  life,  begins, 
however,  to  be  hectic  and  to  cough  shortly 
and  drily;  signs  of  phthisis  are  detected  in  the 
lung ;  and  the  end  comes  in  the  too  familiar  way. 
There  is  little  more  to  be  said  under  this  head, 
but  to  urge  the  physician  to  look  upon  all 
pleurisies  jealously,  and  to  regard  -with  positive 
anxiety  all  pleurisies,  however  frank  they  may 
seem,  or  however  happy  in  their  resolution,  which 
arise  in  delicate  subjects,  or  in  the  members  of 
families  tainted  with  consumption. 

(0  Fibroid  Pleurisy. — Sometimes  as  a  pri- 
mary affection,  but  more  often  as  an  ultimate  con- 
sequence of  ordinary  or  of  latent  pleurisy,  the 
membrane  slowly  thickens,  and  allying  itself 
with  a  like  irritation  of  the  connective  elements 
of  the  lung,  increases  at  the  expense  of  the 
proper  tissue  of  the  lung,  and  gradually  con- 
tracting after  its  kind,  stifles  and  destroys  a 
great  part  of  that  organ.  Fibroid  pleurisy  gene- 
rally begins  at  the  base  of  the  lung,  and  the  pul- 
monary membrane  may  increase  until  it  forms 
a  dense  leathery  covering  of  perhaps  one-third 
of  an  inch  in  thickness.  The  disease  is  very 
chronic,  and  as  the  irritative  overgrowth  of  the 
connective  elements  slowly  advances  into  the 
lung,  and  is  chiefly  important  as  affecting  the 
lung,  little  more  need  be  said  about  it  in  this 
place.  Fortunately  the  aflfeetion  is  rare,  and  it 
has  not  therefore  received  the  attention  it  de- 
serves. Commonly  it  ends  in  fibroid  pneumonia. 
Cough  and  dj'spnoea,  abiding  dtdness  on  percus- 
sion, -with  lack  of  expansion,  symptoms  of  pul- 
monary irritation  and  bronchiectasis,  all  follow- 
ing a  known  attack  of  pleurisy,  should  excite 
suspicion  of  fibroid  hyperplasia.  The  causes  of 
this  abiding  irritation  are  very  obscure;  the  abuse 
of  alcohol  seems  to  be  among  them. 

Pleurisy  may  be  attended  with  other  peculiar 
features  of  not  sufficient  importance  to  justify 
its  division  into  further  varieties.  For  instance, 
it  may  be  attended  with  hcemorrhagic  exuda- 
tion— that  is,  with  exudation  mixed  with  more 
or  less  blood.  These  cases,  though  sometimes 
very  acute,  are  usually  chronic ;  and  the  hsemor- 
rhage  depends  on  bleeding  of  the  new  vascular 
tissues,  which  partake  of  some  further  abnormal 
state  of  the  patient,  such  as  scurvy,  carcinoma, 
or  even  phthisis. 

Phtsicai.  Signs.— Tliese  are  to  be  detected  by 
the  usual  methods.  Throughout  tlie  stages  of 
the  disease  inspection  will  tell  us  that  the  moTe- 
ments  of  the  affected  side  are  lessened  either  by 
the  warning  of  pain  indirectly,  or  directly  by 
effusion  which  stops  the  play  of  the  lung.  This 
diminution  of  movement  is  often  to  be  noted 
also  in  the  abdomen  on  the  same  side,  especially 
in  diaphragmatic  pleurisy.  If  the  effusion 
greatly  increase,  the  chest  may  or  may  not  bo 
seen  to  bulge  beyond  its  true  lines ;  the  inter- 
costal spaces  are  usually  flattened  up  to  the  level 
of  the  ribs,  and  the  form  of  the  affected  moiety 
of  the  chest  becomes  more  cylindrical,  as  is  best 
shown  by  tht  cyrtometer.  The  diaphragm  may  be 
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so  thrust  down  and  forward  as  to  cause  a  fulness 
in  the  epigastrium  ;  in  large  efiusions  there  may 
be  bulging  even  of  thu  supriicliivicular  space ; 
and  the  outline  of  the  affected  side  measured  in 
the  transverse  submammary  line  will  usually 
measure  more  than  on  the  healthy  side.  Half- 
an-iach  is  an  important  difference,  seeing  that 
the  other  and  healthy  side  in  overwork  expands 
in  a  young  adult  about  half-an-inch  or  more  be- 
yond the  normal,  and  falls  again  as  the  com- 
pressed lung  expands  after  paracentesis.  In  re- 
cent effusions  the  skin  is  often  obviously  stretched. 
CEdema  of  the  skin  on  the  affected  side  may  be 
present,  and,  though  not  decisive  of  pus,  is  less 
common  in  serous  effusions.  Though  confined 
to  the  affected  side,  it  sometimes  extends  far 
beyond  the  chest-wall.  The  state  of  the 
veins  of  the  neck  must  also  be  noted,  and  of 
those  upon  the  chest,  as  much  enlargement  of 
these  would  suggest  intrathoracic  tumour  rather 
than  fluid,  as  in  like  manner  would  inequality 
of  the  pupils,  or  other  evidence  of  solid  pressure 
within.  Clubbing  of  the  fingers  may  be  seen 
in  old  cases  of  pleuritic  effusion  not  necessarily 
phthisical.  The  presence  or  absence  of  a 
heart-beat,  and  its  position  if  present,  must  be 
noted.  If  fluid  be  in  the  left  chest  a  diffused 
pulsation  in  a  tumid  epigastrium  often  replaces 
the  proper  apex-beat,  or  the  heart-beat  may 
be  felt  or  heard  towards  the  right  breast;  if  in 
the  right  chest  this  beat  may  be  detected  towards 
or  upon  the  left  axillary  line.  In  some  cases  of 
limited  but  complete  dulness  in  the  anterior  and 
inferior  region  of  the  left  chest,  it  may  be  difficult 
to  decide  between  fluid  and  pleuro-diaphragmatic 
adhesions.  In  the  latter  case  tapping  might  be 
attended  with  some  risk  of  perforating  the  dia- 
phragm. M.  Jaccoiid  says  the  distinction  may 
be  made  in  some  cases  of  adhesion  by  observing 
traction  upon  the  lower  ribs  and  spaces  in  forced 
breathing,  so  that  the  spaces  are  drawn  in  on 
inspiration,  and  the  ribs  drawn  towards  the 
median  line.  But  puncture  in  so  dangerous  a 
situation  could  never  be  desired.  In  some  rare 
cases  of  empyema  the  whole  of  the  affected 
side  so  pulsates  as  to  simulate  a  large  aneurism, 
a  phenomenon  which  has  not  yet  received  a 
satisfactory  explanation.  Finally,  in  large  effu- 
sions there  is  often  some  prominence  in  the 
hypochondrium  of  the  same  side;  the  nipple 
drifts  farther  from  the  sternum,  and  the  shoulder- 
blade  is  thrust  somewhat  out  and  away  from 
the  spine.  All  these  displacements  and  changes 
of  shape  are  of  course  more  readily  brought  about 
in  young  subjects,  and  in  women  more  readily 
than  in  men.  In  children,  also,  we  find  propor- 
tionately less  visceral  displacement.  The  female 
diaphragm  is  more  readily  depressed  than  the 
male,  and  the  right  side  of  it  more  readily  than 
r,he  left.  In  neglected  cases  absorptive  and  atro- 
phic changes  tend  to  bring  about  a  retraction  of 
the  affected  side,  the  thoracic  and  intercostal 
muscles  wasting,  and  the  ribs  falling  together, 
with  corresponding  flexure  of  the  spine,  and  great 
elevation  of  the  heart  or  liver.  Such  a  deformity 
may,  indeed,  be  permanent  if  the  lung  be  cblite- 
rated  ;  happily  this  is  not  generally  the  case. 

Palpation  will  help  us  to  fijid  the  heart's 
beat ;  and  to  ascertain  if  the  liver  or  the  spleen 
be  displaced.    By  the  hand  we  may  sometimes 


detect  the  creaking  of  friction ;  and  we  mav 
verify  the  imperfecc  expansion  of  the  side  or 
abdomen,  the  levelling  of  the  intercostal  spaces 
up  to  the  ribs,  and  possibly  make  out  fluctuation 
in  the  former.  The  most  distinctive  sign  to  the 
hand,  however,  is  the  loss  of  the  vocal  thrill, 
which  is  arrested  by  fluid  effusion.  This  is 
normally  more  distinct  over  the  lower  two-thirds 
of  the  chest.  Here  effusions  usually  first  accu- 
mulate, and  loss  of  this  thrill  is  almo.st  patho- 
gnomonic of  them ;  for  it  occurs  besides  only 
with  those  intrathoracic  growths  which  by  their 
size  or  position  close  the  bronchial  tubes.  Un- 
fortimately  sometimes,  when  most  wanted,  the 
voice  fails  to  awaken  a  thrill  in  normal  parts. 
Sometimes  the  limits  of  the  thrill  may  give  a 
gauge  of  the  height  of  the  effusion.  Above  the 
limits  of  the  effusion  the  thrill  is  often  more 
distinct  than  it  is  over  the  corresponding  part 
of  the  sound  lung.  It  must  be  remembered  if 
compressed  lung  lie  between  the  hand  and 
fluid,  that  the  vocal  fremitus  is  none  the  less 
diminished. 

Percicssinn  of  course  reveals  to  us  a  higher 
or  duller  note  over  the  whole  extent  of  the  fluid. 
But  it  cannot  always  tell  us  the  amount  of  fluid 
present,  as  the  level  of  this  depends  on  the  stat,e 
of  the  lung,  and  of  intrathoracic  tension.  More- 
over, during  absorption  dulness  depending  upon 
thick  false-membranes  cannot  be  easily  distin- 
guished from  that  due  to  fluid.  Such  membranes 
may  diminish  vocal  fremitus  also.  When  fluid 
is  present  in  quantity  the  note  struck  is  dull, 
as  if  struck  upon  the  thigh,  and  the  stricken 
flnger  receives  a  peculiar  sense  of  dead  oppo- 
sition, owing  to  the  loss  of  resilience  or  vibra^ 
tion  in  the  chest-wall.  Extreme  degrees  of  lung- 
consolidation,  however,  may  rival  fluid  in  these 
particulars.  On  the  other  hand,  in  effusion  the 
level  of  the  dulness  may  vary  with  the  position 
of  the  patient,  if  its  quantity  be  moderate,  and 
it  be  unconfined  by  adhesions.  Gravitation,  how- 
ever, helps  us  less  in  pleuritic  effusions  than  in 
pleural  and  other  dropsies,  as  in  the  former  case 
the  fluid  is  more  liable  to  be  sacculated,  and 
may  often  be  suspended  by  auihesion  above  the 
base  line  of  the  cavity.  If  the  pleura  seem  full 
of  fluid,  but  the  lung  be  not  much  compressed, 
direct  percussion  by  the  finger-tips  will  give  a 
very  duU  note  and  the  sense  of  resistance,  while 
stronger  mediate  percussion  will  bring  out  a  note 
of  somewhat  lower  pitch.  Usually  the  level  of 
the  fluid  is  a  little  lower  in  front  than  laterally 
and  behind,  and  the  lung  if  free  from  much 
adhesion  is  usually  pushed  upwards,  inwards  and 
backwards,  so  that  it  may  be  detected  by  a  clearer 
percussion-sound  at  the  corresponding  side  of 
the  four  or  five  upper  dorsal  vertebra?.  In  acute 
pleurisy  the  fluid  rarely  rises  above  the  third  rib 
in  front,  but  in  quiet  effusive  pleurisy  the  whole 
moiety  of  the  chest  may  become  very  dull  up- 
wards, and  across  to  the  opposite  parasternal  line, 
and  there  may  be  dulness  and  actual  bulging  in 
the  supraclavicular  space.  When  the  chest  con- 
tains a  good  deal  of  fluid,  but  is  not  full,  percus- 
sion over  certain  areas  may  actually  give  a  low 
or  tympanitic  percussion-note.  These  tympanitic 
areas  may  be  of  three  kinds — 1,  where  a  thin 
layer  of  fluid  lies  over  expanded  lung;  2,  where 
distended  air-cells  compensate  cells  closed  in 
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another  part ;  3,  where,  the.  chest  beiug  full  of 
tluicl  iiud  the  lung  compressed  and  empty,  per- 
cussion in  the  neighbourhood  of  the  trachea  and 
large  bronchi  causes  vibration  therein.  Tym- 
pany when  present  is  nearly  always  immediately 
under  the  clavicle.  If  the  tympany  be  due 
to  the  third  cause,  it  may  have  something  of 
the  cracked-pot  quality.  In  some  cases  the  tym- 
pany is  decreased  on  inspiration  and  increased 
on  expiration.  The  detection  of  tympany  under 
the  clavicle  may  mislead  the  unwary  into  a  belief 
that  the  healthy  side  is  morbidly  dull,  but  on  the 
other  hand  it  is  an  invaluable  help  to  the  phy- 
sician who  tiikes  it  as  a  hint  to  look  for  fluid 
below.  Dulness  due  to  a  displaced  liver  may  be 
distinguished  by  the  removal  of  its  boundaries  on 
inspiration,  and  by  its  anterior  rather  than  pos- 
terior disposition.  In  mere  hydrothorax  the  lung 
generally  floats  more  readily,  and  the  diaphragm 
and  other  structiu-es  can  usually  be  made  to 
move  in  respiration. 

Auscallation,  before  any  dulness  appears,  usu- 
ally reveals  the  respiration  at  the  part  to  be 
defective  in  quantity,  rhythm,  or  quality ;  and 
there  a  friction-sound  may  be  audible.  Defec- 
tive inspiration  at  the  outset  is  due  to  arrest  of 
that  act ;  afterwards  it  is  due  to  the  false-mem- 
branes and  effusion  which  hinder  conduction  of 
sound,  compress  the  lung,  and  ultimately  silence 
it.  A  friction-sound,  if  ever  generated,  may  be 
fugitive  and  escape  the  observer,  or  the  embar- 
rassed chest-movements  may  fail  to  give  it  dis- 
tinctness. When  present  it  appears  at  the  out- 
set, and  disappears  as  efFutiun  separates  the  sur- 
faces ;  it  may  reappear  as  the  fluid  is  absorbed. 
The  friction  of  outset  may  last  but  a  few  hours, 
and,  except  in  dry  pleurisy,  is  rarely  abiding ; 
returning  friction,  however,  may  continue  for  a 
longer  time,  even  for  weeks.  In  those  cases  in 
which  the  surfaces  do  not  separate,  and  friction 
continues  for  many  days  without  a  break,  wo 
have  to  deal  most  frequently  with  the  drier 
pleurisies  of  some  cachexias  or  of  septicaemia. 
Diminished  breathing  and  friction,  if  effusion 
gathers,  are  followed  by  intermediate  pheno- 
mena due  to  thin  layers  of  fluid.  These  are 
bronchial  breathing,  bronchophony,  and  aego- 
phony.  ^gophony  is  nearly  always  heard  near 
the  root  of  the  lung  under  the  scapula ;  it  has 
the  character  of  a  bleat,  and  when  once  heard 
is  not  easily  forgotten.  Its  presence  is  patho- 
gnomonic of  fluid  ;  '  but  it  is  so  often  absent  that 
it  is  of  little  practical  value.  As  fluid  increases 
these  phenomena  give  place  to  silence,  and  as 
fluid  gathers  first  at  the  bottom  we  often  find 
silence  at  the  base  ;  bronchial  resonance  amount- 
ing, it  may  be,  to  segophony  at  mid-lung ;  and 
defective  or  compensatory  breathing  at  the  apex. 
We  may  also  meet  with  curious  inverse  changes 
in  the  physical  signs,  notwithstanding  an  increase 
of  fluid,  if  at  first  this  be  spread  over  a  partially 
expanded  lung,  and  afterwards  accumulate  below 
It  as  the  lung  floats  upwards,  or  as  intrathoracic 
tension  tells  cn  the  other  side,    Thus  duliu'ss 

'  Several  modiflcatloua  of  pectoriloquy  have  been  iclinl 
upon  by  Bacelli  and  otJier  writers  as  means  of  distin- 
guishing botvvceu  pus  and  serum  in  tho  pleura.  Dr. 
Bowditcli  informs  the  writer  that  the  signs  in  question 
do  not  bear  out  tho  value  which  has  been  clalniod  for 
them  :  the  phenomena  probably  vary,  not  with  the  don- 
«ity  of  the  effusion,  but  with  states  of  tho  lung. 
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%iay  actually  recede  with  an  increase  of  fluid, 
and  on  the  other  hand  it  may  rise  upwards  as' 
with  a  diminution  of  fluid  the  re-inflated  hmg 
descends.  For  these  and  other  reasons  it  is  very 
difficult  to  gauge  the  ebb  of  intrathoracic  effu- 
sions, or  accurately  to  ascertain  their  behaviour 
after  tapping.  In  children,  bronchial  breathing 
and  bronchophony  often  persist  throughout.  Dr. 
Bowditch  says  that  he  has  been  occasionally 
greatly  embarrassed  in  deciding  about  reaccu- 
miilations.  '  At  times  after  the  elFusion  has  been 
withdrawn  the  chest  remains  as  flat  as  ever, 
and  often  it  never  clears  up  in  the  lower  part 
of  the  affected  side  ;  but  if  it  remains  in  this 
state  without  producing  untoward  symptoms, 
I  have  not  tapped  again,  though  a  tentative  as- 
piration could  do  no  harm.'  In  cases  where  the 
lung  is  unbound,  gauging  is  of  course  the  more 
easy.  When  the  chest  is  quite  full  of  fluid  there 
may  be  silence  throughout  to  ear  and  hand ;  but 
even  in  such  cases  a  faint  or  distant  respiratory 
souflle  is  sometimes  audible  almost  down  to  the 
base.  Moreover,  in  most  cases  breathing  more 
or  less  tubular,  and  some  resonance  on  percussion, 
are  to  be  heard  over  the  root  of  the  lung  in  the 
vertebra-scapular  space.  As  air  re-enters  the 
lung,  respiration  is  at  first  defective,  and  accom- 
panied by  crepitant  rdlcs,  but  it  improves  gra- 
dually, and  reinforces  itself  as  the  lung  expands 
and  clears.  In  children  silence  on  the  affected 
side  is  less  common,  bronchial  breathing  and 
bronchophony  persisting  in  them  far  more  than 
in  older  persons  ;  but  it  is  not  by  any  means 
correct  to  say  that  bronchial  breathing  and 
broncliophony  always  persist  in  the  pleuritic  efl'u- 
sions  of  children.  Yet  the  pneumonia  of  children 
being  mostly  lobular  the  discovery  in  them 
of  bronchial  breathing  and  bronchophony  is 
highly  _  suggestive  of  fluid.  In  the  other  lung 
there  is  usually  a  slight  general  lowering  of  the 
percussion-note  and  compensatory  breathing;  if 
the  effusion  be  large  enough  to  compress  the  op- 
posite lung,  the  percussion-note  may  be  very 
markedly  lowered.  At  times  morbid  sounds 
may  be  heard,  even  in  the  lung  of  the  aflfected 
side.  The  gradual  formation  of  a  pulmonary 
fistula  may  in  some  cases  be  revealed  some  days 
or  hours  before  evacuation,  by  the  presence  of 
liquid  )'afcs  in  the  upper  third  of  the  aflfected  side. 

Physical  examination  must  be  applied  not 
only  to  the  investigation  of  the  lung  and  of  the 
contents  of  the  pleura,  but  also  to  determine  the 
position  of  those  neigiibouring  parts  which  may 
be  displaced,  such  as  the  liver,  heart,  spleen, 
mediastinum,  and  so  forth. 

Pyopneumothorax. — This  is  a  term  applied  to 
that  condition  in  which,  on  perforation  into  some 
open  channel,  air  finds  entrance  into  an  empye- 
matous  cavity.  At  the  same  time  pus  is  eva- 
cuated. The  lung  may  in  a  measure  expand,  or 
in  neglected  cases  may  be  irrecoverable  ;  and  the 
chest-wall  falls  in  more  or  less,  according  to  tlie 
rigidity  of  the  ribs  in  the  individual.  Dulness 
now  gives  way  to  clearer  and  lower  note's,  ex- 
cept in  such  dependent  parts  as  may  still  be 
occupied  by  eifusion,  and  their  pitch  w'll  vary 
according  to  tho  thickness  and  density  of  tho 
false  membranes  within,  and  to  the  degree  of 
pulmonary  expansion.  If  tlio  fistula  be  moderate 
in  size,  little  or  no  blowing  sound  v>ill  be  heard, 
4  I 


1218 


PLEUEA,   DISEASES  OF 


but  two  additional  ausoultiitory  signs  may  be 
obtained,  which  are  alike  in  nature,  but  are  dis- 
tinguishable as  succussion  and  melallic  tinkling. 
See  Pneumotliorax. 

Diagnosis. —  The  difficulties  of  diagnosis  in 
pleurisy  belong  chiefly  to  the  earliest  and  to  the 
latest  stages  of  the  malady.  In  the  earliest 
stage  the  pleurisy  may  be  latent,  and  so  beyond 
the  possibility  of  diagnosis ;  or  a  pain  may 
be  felt,  Hud  this  pain  may  be  due  to  pleurisy, 
pleurodynia,  or  other  causes.  The  pain  is 
often  referred  to  the  loin  or  abdomen,  thus 
leading  to  suspicion  of  mischief  elsewhere.  In 
the  previous  history  a  catching  of  cold,  and  the 
arthritic  diathesis,  would  tell  equally  in  favour 
of  either  view  ;  while  prolonged  anaemia  and 
leucorrhosa  would  lead  us  to  think  of  the  latter. 
Unfortunately  a  comparison  of  local  tempera- 
ture in  the  two  sides  seems  untrustworthy,  but 
the  presence  of  fever  would  make  us  strongly 
suspicious  of  pleurisy.  It  must  not  be  supposed 
that  diagnosis  in  this  early  stage  is  unimportant. 
Few  errors  are  more  common  than  the  attribution 
of  pleuritic  pains  to  pleurodynia;  the  pain  dis- 
appears as  an  effusion  slowly  accumulates,  and 
mischief  and  peril,  perhaps  hardly  remediable, 
may  be  the  consequence.  The  careful  observer 
will  listen  anxiously  to  the  chest  day  by  day, 
or  more  than  daily,  until  a  friction-sound  be 
audible,  and  this  once  heard  further  mistake 
is  impossible.  Fever  of  course  may  be  present 
with  pleurodynia,  aud  an  immediate  diagnosis 
would  then  be  impossible,  unless  something  cha- 
racteristic in  the  stitch  and  start  on  deep  inspi- 
ration betray  the  real  ijtate  of  things  to  the 
practised  observer.  Neuralgic  and  inflammatory 
diseases  of  the  walls  of  tlie  chest  are  not  likely 
to  give  rise  to  any  permanent  misunderstanding. 
It  is  said  that  a  pericardial  may  be  mistaken  for 
a  pleui'itic  friction-sound,  but  the  distinction  can 
rarely  te  difficult.  A  difficulty  is  more  likely  to 
arise  in  distinguishing  between  a  pericardial 
and  a  localised  pleuritic  effusion.  Still  this  can 
hardly  be  insuperable.  In  rheumatic  fever  and 
in  some  other  diseases  pericardial  may  accom- 
pany or  ensue  upon  pleuritic  effusion,  and  when 
the  latter  is  on  the  left  side,  and  is  abundant, 
the  limit  between  the  two  may  be  beyond  de- 
finition. The  practical  lesson  is  to  remember 
the  likelihood  of  pericardial  effusion,  and  not  to 
overlook  it  if  it  comes. 

In  the  later  stages  of  pleurisy,  when  efiusion 
is  abundant,  its  diagnosis  may  be  very  difficult. 
Under  ordinary  circumstances  complete  and  ex- 
tensive dulness,  with  loss  of  all  elasticity  in  the 
chest-wall,  of  respiratory  sound,  and  of  vocal 
thrill,  make  diagnosis  easy ;  and  if  there  be  re- 
sonance below  the  clavicle,  its  high-pitched  cha- 
racter is  very  characteristic  of  fluid  below.  But 
there  may  be  no  such  resonance,  and  the  voice 
may  fail,  or  fail  to  setup  thoracic  thrill.  More- 
over, vocal  thrill  and  respiratory  murmurs  may 
vanish  likewise  in  intrathoracic  tumours.  Thus 
tne  diagnosis  between  exudations  and  pulmonary 
consolidations  is  sometimes  difficult.  In  acute 
pneumonia  the  course  of  the  fever,  the  expectora- 
tion, and  other  symptoms,  help  us  to  a  decision. 
In  pleurisy  with  moderate  effusion,  on  the  other 
hand,  the  limits  of  posterior  dulness  might  be 
changed  by  a  few  forcible  inspirations,  such 


changes  being  probably  due  to  a  re-expansion  of 
collapsed  lung.  Consolidated  lung  could  not,  of 
course,  bo  thus  altered.  In  both  there  may  be 
tubular  characters  of  respiration,  which  are  more 
easily  distinguished  in  print  than  at  times  ihey 
may  bo  in  the  patient.  If  segophonic  we  de- 
cide upon  fluid,  but  if  bronchophonic  we  have 
to  distinguish  as  well  as  we  can  between  the 
'sniffling  and  metallic'  bronchophony  (Walshe) 
of  consolidation,  and  the  duller  and  more  dif- 
fused bronchial  sound  of  pleuritic  effusion.  If 
the  dulness  and  breath-sounds  vary  with  the 
position  of  the  patient,  fluid  is  clearly  present. 
Limited  effusions,  such  as  an  encysted  empyema, 
not  large  enough  to  bulge  the  intercostal  spaces, 
to  crush  up  the  lung,  or  to  displace  other  organs, 
are  at  times  quite  indistinguishable  from  a  like 
extent  of  chronic  consolidation,  or  of  abscess  in 
the  lower  lobe  of  the  lung;  such  collections, 
though  usually  basic,  are  by  no  means  always 
so,  but,  retained  by  adhesions,  may  occupy  the 
upper  and  anterior  region,  any  part  of  the  middle 
region,  or  strips,  or  irregular  districts  in  any 
direction.  It  may  be  said  in  general  terms  that 
a  permanent  very  dull  area  remaining  after  an 
acute  pleurisy  or  pleuropneumonia  most  pro- 
bably corresponds  to  an  encysted  empj'ema, 
but  not  always.  In  such  cases  fever  may  be 
entirely  absent,  and  the  general  condition  of  the 
patient  may  not  suggest  disease.  Still,  such  a 
collection  of  pus  is  pretty  sure  to  work  mischief 
sooner  or  later — years  later,  it  may  be — but  the 
patient  rarely  escapes  with  impunity  at  last. 
The  difficulties  of  distinguishing  bulky  effusions 
from  pulmonary  consolidations  are  not  often 
great.  In  the  former  the  intercostal  spaces  may 
be  bulged,  and  the  moiety  of  the  chest  enlarged  ; 
on  the  other  hand  it  but  very  rarely  happens 
that  consolidation  reduces  the  lung  to  silence, 
though  this  may  be  the  case ;  in  such  a  case  the 
bulk  of  the  half-chest  would  in  all  probability  be 
lessened,  but  so,  on  the  other  hand,  may  it  be  in 
a  clironic  pleurisy.  The  fact  is,  many  chronic 
cases  can  be  diagnosed  by  the  needle  alone ;  and 
it  should  be  noted  that  even  with  the  needle 
more  than  one  puncture  or  two  should  be  made 
before  deciding  against  fluid.  Between  intra- 
thoracic tumours  and  large  pleuritic  effusions  a 
difficulty  is  found  only  in  those  cases  in  which 
the  tumour  occupies  precisely  the  half  of  the 
chest,  but  this  is  not  very  uncommon,  especially 
in  eases  of  aneurism.  It  must  not  be  forgotter 
too  that  fluid  effusion  may  accompany  tumour 
in  which  case  there  may  be  subtympanitic  reson- 
ance under  the  clavicle.  In  fiivour  of  fluid  alone 
are  the  absence  of  enlarged  veins  ;  the  equality 
of  hydrostatic  displacement  of  organs ;  the  ab- 
sence of  signs  of  localised  pressure,  of  pulse- 
retardation,  of  inequality  of  pupils,  and  of  pe- 
culiar sputa.  A  curious  pulsation,  of  uncertain 
explanation,  is  sometimes  seen  in  empyema,  and 
must  not  be  mistaken  for  an  aneurismal  throb. 
If  fluctuation  be  certainly  felt  in  the  intercostal 
spaces,  the  disease,  in  part  at  any  rate,  is  a  fluid 
effusion.  Sometimes  a  hepatic,  biliary,  renal, 
or  other  subphrenic  abscess,  making  its  way 
by  a  sinus,  occupies  also  some  part  of  the 
pleural  cavity.  Here  it  may  encyst  itself,  and 
remain  latent  or  quiescent  for  months  or  years ; 
or  it  may  excite  an  effiisive  pleurisy  in  the 


PLEUEA,  DISEASES  OF, 
remainder  of  the  cavity,  so  that  two  effusions 
co-exist,  in  one  pleura.    Such  collections  may 
of  course  form  pulmonary  fistulas,  and  pus  from 
the  same  central  source  may  in  part  issue  from 
the  urethra  or  rectum,  and  in  part  issue  from 
the  mouth.    Such  cases  are  often  easy  of  dia- 
gnosis ;  at  other  times  they  are  more  difficult, 
especially  if  there  be  no  fistula  in  any  direc- 
tion.   AVhen  such  pyogenic  cysts  contain  air, 
but  not  by  way  of  the  lung,  it  may  be  sup- 
posed that  they  have  originated  in  some  per- 
forative disease  of  stomach  or  bowel.    It  is  ob- 
vious that  in  these  cases  there  will  be  little 
evidence  of  increased    intra-thoracic  tension. 
Dulness  from  disease  below  the  diaphragm,  but 
encroaching  on  the  thoracic  space,  can  often  be 
displaced  downwards  by  a  deep  inspiration.  It 
is  stated  that  in  puncture,  combined  with  the 
use  of  the  manometer,  when  the  canula  is  in  a 
cavity  beneath  the  diaphragm,  inspiration  is 
attended  with  an  increase  and  expiration  with 
a  decrease  of  pressure,  being  tke  reverse  of  that 
which  occurs  when  the  canula  lies  in  the  pleura. 
In  peripleui-itic  abscess  tension  is  of  course  low 
and  there  is  no  pressure  on  neighbouring  organs  ; 
percussion-dulness  is  also  less  profound.    It  is 
said  that  pus  from  cellular  abscesses  is  of  higher 
specific  gravity  (1040)  than  from  large  cavities 
(1028-1030). 

A  haemorrhage  into  tlie  pleui-a  can  be  dis- 
tiugui-shed  from  a  serous  or  purulent  effusion, 
only  by  a  careful  survey  of  all  the  history  and 
symptoms ;  the  direct  phj'sic.al  signs  helping 
us  but  little.  Large  pulmonary  cavities  may 
be  taken  for  encysted  empyema  with  fistulous 
opening  into  a  bronchus ;  and  here  again,  al- 
though a  pulmonary  fistula  rarely  gives  rise  to 
tubular  breathing,  unless  the  opening  be  very 
large,_  or  commimieate  with  a  secondary  cavity, 
yet  diagnosis  by  the  direct  signs  alone  might  be 
impossible.  The  history  of  the  case,  and  the  state 
of  the  other  lung  would  be  important  factors 
in  decision.  In  another  class  of  cases  the 
■distinction  between  chronic  phthisis  and  pleu- 
risy may  be  difficult — in  those,  that  is,  in  which 
there  is  some  old  dulness  and  retraction  of  a 
part  of  the  side,  with  weak  respiration  and  in- 
definite rales,  and  more  or  less  fever.  The 
absence  of  lung-tissue  in  the  expectoration,  and 
the  health  of  the  other  side,  help  to  exclude 
phthisis.  Fibroid  phthisis,  however,  is  not  even 
thus  excluded,  and  is  usually  pleuritic  in  origin. 
In  children  enlargement  of  the  spleen,  with  ex- 
tension upwards  and  backwards,  has  not  in- 
frequently simulated  effusion  at  the  base  of  the 
left  lung.  Finally,  the  intense  distress  and 
orthopncEa  of  very  painful  pleurisies — of  dia- 
phragmatic pleurisy  more  especially — may  simu- 
late ca,rdiac  thrombosis.  The  state  of  the  pulse 
alone  is  usually  sufficient  to  lessen  the  fears  of 
the  physician. 

Piiooxosis. — The  prognosis  of  simple  pleurisy, 
apart  from  tubercle  or  carcinoma,  is  generally 
favourable,  unless  the  degree  or  kind  of  efiusion 
in  the  chest  endanger  life.  If  not  always 
favourable,  it  is  because  simple  inflammatory 
pleurisies  seem  sometimes  to  originate  a  process 
of  chronic  fibrosis,  which  thence  invades  the 
lung.  Happily  such  instances  are  rare,  and  in 
an  individual  case  the  chance  of  such  an  event 
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almost   vanishes.     In  ordinary  inflammatory 
pleurisies,  then,  prognosis  is  quite  favourable; 
in  cases  of  effusion,  where  the  effusion  is  moder- 
ate, it  is  favourable  ;  where  the  effusion  is  largo, 
it  is  the  less  favourable  the  greater  the  quantity 
and  the  slower  the  absorption.    Signs  of  hyper- 
semia  and  osdema  in  the  working  lung  must  be 
anxiously  watched,  especially  if  an  empty  radial, 
scanty  urine,   and  other  evidences  of  venous 
stasis  be  added.    When  the  chest  is  full,  pro- 
gnosis is  unfavourable  apart  from  operation.  In 
severe  and  acute  cases  the  other  lung  becomes 
oedematous  and  congested,  bloody  and  frothy 
sputa  may  appear,  carbonic-acid-poisoniiig  will 
become  evident  in  the  blue  lips  and  lethargic 
brain,  the  pulse  will  slip  away,  the  heart  fail, 
and  the  extremities  grow  chill ;  or,  again,  dislo- 
cation of  the  heart  and  arrest  of  the  pulmonary 
circulation  may  cause  syncope  by  asystole  or 
thrombosis.  Operation,  however,  raises  the  hope 
of  recovery  greatly— so  much  so  as  to  put  the 
chances  largely  in  favour  of  rapid  recovery  in 
good  subjects.    The  earlier  the  relief,  the  less 
the  probability  of  refilling,  the  less  the  damage 
to  the  lung,  and  the  better  the  hope  of  rapid 
amendment.    In  bad  subjects  prognosis  will  be 
the  less  favourable  the  more  potent  the  adverse 
conditions  ;  and  in  pleurisies  secondary  to  other 
diseases  the  prognosis  will  depend  but  partially 
upon  any  one  element  in  the  case.    In  old  people 
operation  is  still  useful,  but  especial  care  must 
be  taken  to  draw  off  the  fluid  very  slowly,  and 
to  watch  the  circulation.     The  conditions  in 
them  unfavourable  to  operation  are  still  more 
unfavourable  to  absorption,  or  to  any  kind  of 
delay.     In  empyema  the  prognosis  is  grave; 
unless  operation  be  performed  death  is  very  pro- 
bable, either  by  syncope  before   the  matter 
escapes,  or  by  exhaustion,  chronic  septicaemia 
or  secondary  abscesses,  during  a  long  period  of 
incomplete  drainage  of  the  chest.    If  operation 
be  submitted  to,  the  prognosis  is  favourable, 
though  a  vast  internal  abscess  with  rigid  walls 
cannot  be  but  a  fearful  thing,  and  the  illness  will 
still  be  a  long  and  an  anxious  one.   Death  can 
scarcely  be  said  ever  to  be  due  simply  to  the 
operation,  if  carefully  performed ;  and  death, 
during  or  directly  following  the  operation,  though 
not  unknown,  is  too  rare  to  be  an  important  fac- 
tor in  our  decisions  or  forecasts.    On  the  whole, 
the  earlier  the  operation  is  performed,  after  it  if 
fairly  indicated,  the  better  the  prognosis.  Amonf 
the  deferred  dangers  are  amyloid  disease,  a  rare 
event,  but  possible  in  cases  of  necrosed  rib  or 
other  bone,  or  of  very  long  and  exhausting  drain ; 
and  phthisis  or  septic  tuberculosis,  happily  made 
also  rare  by  the  density  of  the  false-membranes. 
The  presence  of  albumeu  in  the  urine  alone  does 
not  necessarily  preclude  complete  recovery,  nor 
forbid  prompt  operation.    The  bearing  of  age 
and  sex  upon  prognosis  cannot  as  yet  be  decided. 
I<]xperience  indicates  that  it  is  more  hopeful  in 
cases  under  ten  years  of  age  and  above  twenty 
years.   Dr.  Bowditch  says  that  full  pregnancy 
is  no  bar  to  thoracentesis.    The  influence  of  dia- 
thesis on  the  progress  of  local  diseases  must  be 
estimated  in  all  cases  on  general  principles. 

As  regards  duration,  an  ordinary  case  of  in- 
flammatory pleurisy  will  last  from  ton  days  to  a 
month,  according  to  the  degree  of  effusion  and 
4  I  2 
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the  ralo  of  re-absorption.  Chronic  cases  with 
large  effusions  may  lastany  length  of  time,  rarely 
less  than  three  months.  If  tapped  the  fluid  may, 
and  very  often  does  not  return,  or  may  not  re- 
turn after  a  second  tapping ;  in  such  a  case  re- 
covery will  be  prompt.  Empyemas,  opened  under 
the  most  favourable  conditions,  are  often  months 
and  sometimes  years  before  final  closure,  though 
it  seems  that  the  antiseptic  operation  and  dress- 
ings will  much  shorten  the  average  duration.  If 
left  to  itself  an  empyema  usually  opens  through 
the  lung  or  externally.  In  the  latter  case  the  issue 
IS  most  commonly  about  the  fifth  interspace  an- 
teriorly. Drainage  is  thus  very  incomplete,  and 
although  some  relief  is  attained,  the  patient 
nevertheless  drags  on  with  a  permanent  fistulous 
iiseharge,  it  may  be  for  years,  but  recovery  with- 
out operation  is  scarcely  to  be  hoped  for. 

Finally,  it  must  not  be  forgotten  that  simple 
pleurisies  may  be  the  forerunners  of  phthisis. 
The  occurrence  or  repetition  of  a  pleurisy  in  a 
young  person  of  delicate  habit  or  origin  is  always 
an  alarming  thing,  and  the  more  so  if  not  due 
to  obvious  causes.  The  experienced  physician 
will  call  to  mind  many  cases  in  which  a  pleurisy 
to  all  appearance  wholly  recovered  from  at  the 
time,  was  followed  before  many  months  had 
passed  by  definite  signs  of  phthisis.  There  is 
no  evidence  to  show  that  all  such  pleuri.sies 
are  tubercular  in  nature.  Lastly,  a  decided 
attack  of  pleurisy,  occurring  in  the  course  of 
pulmonary  phthisis,  always  means  or  makes 
mischief,  even  If  quickly  got  under. 

Trbatmrnt. — 1.  Medicinal. — Dry  pleurisy  re- 
quires little  or  no  treatment.  In  some  cases, 
indeed,  it  may  cause  distress,  as  in  chronic 
phthisis ;  and  if  so,  may  bo  relieved  by  spongio- 
piline  and  laudanum,  or  by  any  similar  sooth- 
ing measures.  In  the  cases  in  which  a  trouble- 
some cough  is  caused  by  a  patch  of  clu'onic  dry 
pleurisy,  the  cough  and  pleurisy  alike  may  be 
removed  by  the  application  of  blisters.  In  acute 
pleurisy,  however,  much  depends  upon  active 
treatment  at  the  outset ;  in  few  maladies  is  early 
attention  better  rewarded,  and  in  few  is  neglect 
more  surely  punished.  Our  great  aim  in  the 
beginning  is  to  diminish  the  pain,  the  inflam- 
mation, the  fever,  and  the  tendency  to  ex- 
cessive exudation.  With  or  without  treatment, 
as  we  have  seen,  the  pain  usually  passes  off  in 
forty-eight  hours,  or  thereabouts ;  neverthe- 
less it  is  very  acute  while  it  lasts.  In  sharp 
cases,  occurring  in  healthy  persons,  we  may 
put  on  six  to  twelve  leeches  according  to  the 
age,  sex,  or  condition  of  the  patient,  and  these 
may  bleed  freely  into  a  large  poultice.  This 
measiire,  if  adopted  at  the  very  outset,  dimi- 
nishes the  pain,  the  fever,  the  exudation,  and 
the  duration  of  the  case.  When  the  bleeding  has 
ceased  the  chest  should  be  firmly  bandaged,  and 
as  soon  as  the  state  of  the  leech-bites  will  allow 
of  it,  the  affected  side  should  l  e  firmly  strapped. 
This,  by  giving  rest  to  the  part,  will  favour  re- 
solution and  resorption.  Constant  respiration, 
on  the  other  hand,  favours  effusion,  as  exercise 
favours  it  in  inflammation  of  a  joint.  If  called 
to  a  case  after  the  first  brunt  is  over — say  after 
ft  lapse  of  forty  hours— it  is  better  to  omit  the 
leeching,  in  order  that  the  strapping  may  he 
applied  at  once.    It  must  be  carried  out  on  the 


following  plan,  as  laid  down  by  Dr.  Roberts,  of 
University  College  Hospital : — 

Strips  of  a  properly-adherent  plaster  spread 
on  some  thick  material,  from  three  to  four  inches 
wide  and  of  sufficient  length,  are  applied  round 
the  affected  side  from  mid-spine  to  mid-sternum, 
or  a  little  beyond.  These  are  laid  on  over  a 
variable  extent  of  the  chest,  according  to  the 
requirements  of  the  case,  it  being  sometimes 
necessjiry  to  include  the  whole  side.  It  is  best 
to  make  the  application  from  below  upwards, 
and  to  fix  the  strips  of  plaster  in  an  oblique 
direction  rather  than  horizontally.  The  patient 
being  directed  to  expire  deeply,  a  strip  is  fixed 
at  mid-spine  and  drawn  tightly,  firmly,  and 
evenly  round  the  side  in  the  direction  of  the 
ribs,  that  is,  a  little  obliquely  from  above  down- 
wards and  forwards ;  then  another  strip  is  laid 
on  over  this,  also  extending  frommid-.spine  to  mid- 
sternum,  but  in  the  opposite  direction  to  the  first, 
that  is,  obliquely  upwards  and  forwards  across 
the  course  of  the  ribs ;  the  third  should  follow 
the  direction  of  the  first,  overlapping  about  half 
its  width,  the  fourth  that  of  the  second,  and  so 
on  in  alternate  directions,  until  the  entire  side  is 
included  if  required.  Finally,  it  is  often  desirable 
to  apply  over  the  whole  two  or  three  strips  hori- 
zontally, so  as  to  form  a  superficial  Layer  ;  and, 
if  necessary,  one  or  two  may  also  be  passed  from 
behind  forwards  over  the  shoulder,  these  being 
kept  down  by  another  strip  fixed  round  the  side 
across  their  ends.  Dr.  Roberts  applies  the 
strapping  in  all  cases  from  the  outset.  The 
writer's  experience  is  in  favour  of  early  leeching 
in  suitable  cases,  but  it  may  be  possible  to  com- 
bine the  two  remedies.  This  at  the  outset  is 
far  from  easy,  as  a  large  poultice  is  almost  an 
essential  part  of  the  leeching.  Some  physicians 
recommend  that  an  attempt  be  made  to  subdue 
the  local  inflammation  by  the  application  of  ice, 
but  the  results  of  this  method  are  not  satisfac- 
tory. In  addition  to  local  measures,  such  medi- 
cines as  the  following  are  required  : — A  powder 
consisting  of  Pulveris  ipecacuanhfe  compositi 
gr.  V,  and  Pulveris  antimonialis  (James's)  gr.  iij, 
is  to  be  given  every  six  or  eight  hoiu-s,  for  two 
or  three  days.  In  diaphragmatic  and  in  other 
cases,  in  which  pain  is  a  marked  feature,  the 
subcutaneous  use  of  morphia  is  also  to  be  re- 
commended, in  doses  of'one-eighih  to  one-fourth 
of  a  grain,  or  possibly  more.  The  fever  is 
rarely  severe  or  protracted  enough  to  require 
such  vigorous  antipyretics  as  quinine,  nor  is 
aconite  a  very  safe  remedj-.  It  is  better  to  give, 
in  addition  to  the  powder,  full  doses  of  Liquor 
ammonire  acetatis  (5ij-3iv  for  an  adult)  every 
four  hours,  covered  with  a  little  milk  ;  an  alka- 
line eflPervescent  being  freely  used  also  as  a 
drink.  Thus  vascular  tension  is  lessened,  and 
activity  of  the  skin  and  kidneys  is  promoted. 
In  the  earlier  stages  free  purg-atioii  should  be 
avoided,  but  it  is  well  to  call  gentl3'  upon  the 
alvine  excretion  by  the  use  of  mercurials  and 
salines.  All  solids  must  bo  withdrawn  from 
the  dietary,  and  stimulants,  as  a  rule,  forbidden. 
The  alkaline  eflPervescent  or  a  cream  of  tiirtar 
drink,  with  acetate  of  ammonia  mixture,  are  to 
be  continued  after  the  powders  are  withdniwn, 
so  as  to  keep  up  free  excretion:  for  the  same 
purpose,  and  also  to  lessen  chest-movements, 
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the  patient  must  bo  kept  closely  to  bed.  For 
some  days  after  the  subsidence  of  the  fever  the 
appetite  for  highly'  nitrogenous  diet  must  be 
held  in  check,  and  it  is  desirable  at  this  stage 
to  lessen  the  amount  of  fluid  in  the  dietary. 
Tims  it  is  to  be  hoped  that,  as  the  patient's 
general  -condition  improves,  the  effusion  in  the 
chest  may  like-«ise  fall.  If  this  be  not  the 
case  other  remedies  must  be  brought  forward. 
Among  the  chief  of  these  are  blisters,  which,  if 
not  pushed  to  full  vesication,  may  be  repeated  fre- 
quently ;  or  the  chest  may  be  kept  continuously 
under  the  effects  of  iodine,  though  this  method 
is  less  successful  than  the  blisters.  At  the  same 
time,  or  soou  after,  a  pill  may  be  administered 
twice  daily,  containing  a  grain  each  of  digitalis 
(fresh  leaf)  and  blue  pill.  A  grain  of  squill  may 
be  added,  but  squill  has  some  tendency  to  disorder 
the  stomach.  The  use  of  both  blisters  and 
mercury  must,  of  course,  be  avoided  if  the 
kidneys  be  not  sound,  and  mercury  should  be 
avoided  in  any  case  where  a  phthi.sical  tendency 
is  suspected.  Dr.  Bowditch  applies  a  solution 
of  iodine  (3ss  in  Spiritus  etheris  sulphurici 
painting  it  on  twice  or  thrice,  or  till  burning  is 
produced,  and  then  reapplies  it  intermittently. 
He  also  administers  iodide  of  potassium  gr.  v, 
thrice  diiily  internally,  and  finds  much  holp 
from  this  treatment.  In  vigorous  patients  free 
and  repeated  doses  of  some  hj-dragogiie  pur- 
gative— such  as  Hunyadi  water — may  be  tried 
before  beginning  the  more  tedious  pills.  Or 
the  ointment  of  oleate  of  mercury  may  be  rubbed 
freely  into  the  chest,  and  this  may  be  used 
even  in  delicate  persons,  without  fear,  and  in 
those  whose  sensitive  skins  are  intolerant  of 
blisters.  Quinine  may  be  added  to  the  mix- 
ture containing  iodide  of  potassium,  or  may 
well  accompany  the  mercurial  course.  But  when 
a  brief  and  gentle  eliminative  course  of  this 
kind  is  ended,  it  is  well  at  once  to  turn  to 
the  full  tonic  treatment,  with  such  drugs  as 
iron  and  quinine.  Less  active  effusions  in 
delicate  and  anaemic  subjects  may  need  iron  and 
bitters,  cod-liver  oil,  and  liberal  diet  from  a 
very  early  stage,  and  such  cases  are  common. 
At  the  same  time  such  measures  are  not  to  be 
used  while  the  acuter  stages  are  present  — a 
precaution  too  often  forgotten  ;  for  even  in  phthi- 
sis a  sharp  intercurrent  pleurisy  must  often  be 
treated  by  salines,  and  perliaps  a  leech  or  two 
at  first.  These  measures  \rill  generally  succeed, 
in  reducing  not  only  an  acute  effusion  of  moder- 
ate extent,  but  also  many  effusions  of  a  more 
obstinate  kind.  If,  however,  the  case  resist 
the  means  prescribed,  the  effusion  will  probably 
increase,  and  may  need  operative  interference,  as 
is  so  commonly  the  case  in  latent  pleurisy.  As  a 
general  rule,  if  an  effusion  rises  above  the  angle 
of  the  scapula,  and  abides  in  this  quantity  or 
more  for  two  or  three  weeks  in  spite  of  ade- 
quate treatment,  it  must  be  drawn  ofl',  wliethor 
the  patient  be  embarrassod  by  it  or  not.  In 
cases  where  treatment  by  medicines  has  not  been 
fairly  tried,  where  the  patient  is  in  comparative 
ease,  wliere  the  effusion  is  not  above  the  spine 
of  the  scapula  behind  nor  above  the  mamma 
bifore,  and  where  the  neighbouring  organs 
are  not  seriously  displaced,  these  operations 
may  give  place   to  medicine  for  two  or  llirec 
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weeks  longer  if  desired.  The  writer,  however, 
would  advise  the  withdrawal  even  of  a  pint  of 
fluid  which  had  lain  in  the  cavity  for  a  month, 
as  its  continued  presence,  by  soaking  and  com- 
pressing the  lung,  injures  it,  and  destroys  the 
absorbent  power  of  the  pleura  and  of  its  granu- 
lations. It  is  needless  to  add  that  if  there  be 
effusion  in  both  pleural  cavities,  the  amount  in 
both  must  be  considered  as  one  quantity.  Be- 
fore resorting  to  operation,  however,  it  is  well  to 
say  that  two  more  methods  remain — the  so- 
called  '  thirst  cure,'  which  has  some  good  effect 
in  the  treatment  of  serous  effusion;  and  the 
jaborandi  cure.  The  fii-st  method  consists  in  the 
withdrawal  of  fluid  from  the  diet,  which  should 
be  as  dry  as  possible,  and  consist  of  lean  cold 
meat,  stale  bread  and  the  like.  All  fluids  are 
forbidden,  except  half  a  pint  on  the  third  day, 
and  a  pint  on  the  seventh  and  eighth  days. 
The  eflfusion  is  said  under  this  method  to  de- 
crease daily ;  the  method,  however,  is  more 
painful  than  tapping,  and  could  not  be  borne  by 
all  patients  without  iniury.  The  second  plan 
consists  in  the  promotion  of  profuse  sweating, 
by  means  of  jaborandi.  Excellent  results  are 
said  to  have  followed  this  method.  The  drug 
is  administered  as  a  liquid  extract,  5j  being 
given  ^  every  three  hours.  If  medicinal  and 
dietetic  means  fail  to  remove  a  moderate  effu- 
sion, or  if  the  effusion  already  occupy  the  whole 
or  a  great  part  of  the  pleural  cavity,  the  cavity 
must  be  tapped  without  further  delay.  There 
should  be  no  hesitation  in  tapping  instantly  any 
chest  which  is  dull  up  to  the  clavicle,  or  which 
presents  a  small  tymp)anitic  space  under  the 
clavicle.  The  operation  of  removing  fluid  from 
the  chest  by  tapping  (paracentesis  thoracis), 
seems  to  have  been  practised  in  early  times,  but 
has  scarcely  become  familiar  to  us  until  the  last 
quarter  of  a  century.  To  Trousseau,  of  Paris, 
and  to  Dr.  Bowditch,  of  Boston,  the  profession 
is  chiefly  indebted  for  anything  like  doctrine  in 
tliis  matter.  Trousseau  was  probably  the  first 
physician  to  recognise  the  means,  and  the  pro- 
prietj'  of  tappiing  in  serous  e&asions. 

2.  Paracentesis  thoracis. —  Taking  the  opera- 
tion as  agreed  upon,  we  will  now  \&y  down  the 
precise  method  of  it.  It  may  be  a  matter  of  doubt 
whether  the  fluid  contents  of  the  chest  be  serous, 
sero-purulent,  or  purulent.  To  ascertain  this  a 
hypodermic  syringe  maj'  be  passed  through  the 
wall  of  the  chest,  and  a  sample  of  the  fluid 
dra-vvn  away.  In  this  way  information  is  ob- 
tained as  to  the  nature  of  the  fluid,  and  its 
accessibility.  Should  the  tap  be  dry,  it  can  be 
repeated  elsewhere  more  readily,  and  with  less 
sense  of  failure,  than  the  greater  operation. 
The  precise  place  of  operation  must,  of  course, 
be  chosen  with  great  care  ;  but,  happilj',  there 
is  plenty  of  margin  for  error.  In  an  encysted 
empyema  with  thickened  walls  four  or  five 
punctures  may  be  needed  before  pus  be  reached. 
If  the  issue  be  purulent  two  openings  will  be 
needed,  when,  after  choosing  the  second  Avith 
the  greatest  care,  the  first  may  bo  closed  ;  if  the 
issue  bo  serous,  the  complete  emptying  of  the 
cavity  is  not  neccssaiy,  and  not  always  desirable. 
In  cases  of  multilocidar  pleuritic  effusion  the 
emptying  of  one  cavity  only  is  of  course  an  in- 
complete measure.  Such  cases  are  unsatisfactory 
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at  best,  and  can  only  be  tested  by  repeated 
puncture. 

If  there  be  no  special  reason  to  the  contrary, 
the  chest  will  be  tapped  on  the  lateral  or  poste- 
rior aspect,  as  there  is  thus  less  danger  of  in- 
terference with  other  organs.  Ueasons  to  the 
contrary  may  present  tliemselves  in  the  case 
of  adhesions  tying  the  lung  to  the  side  or  back 
of  tlie  cavity,  of  lateral  displacement  of  the 
heart  in  left-side  effusions,  of  deformities  in  the 
individual,  and  so  forth.  The  pointing  of  an 
empyema  forward,  however  well-marked,  is  no  in- 
dication for  an  anterior  opening,  as  this  pointing 
will  recede  when  a  posterior  opening  has  been 
made  ;  nor  is  the  faintly  audible  sound  of  respi- 
ration over  the  back  of  the  affected  side  a  reason 
for  declining  to  operate  posteriorly,  for,  such 
faint  sounds  are  often  conveyed  to  the  ear  when 
the  cavity  is  full  of  fluid.  Let  a  minute  scrutiny 
then  be  made  of  the  lateral  and  posterior  aspects 
of  the  chest.  Let  any  bulging  of  intercostal 
spaces  be  looked  for,  as  at  such  a  spot  false- 
membranes  are  probably  scanty  or  thin,  and 
let  the  ribs  be  minutely  examined,  in  order  to 
ascertain  that  there  is  room  enough  between 
them  for  the  insertion  of  a  finger  into  the  cavity, 
if  this  prove  to  be  needful ;  or  that,  in  any  case, 
resection  of  a  rib  may,  if  possible,  be  avoided. 
The  axillary  line  should  be  chosen  in  all  cases 
in  which  the  effusion  is  believed  to  be  serous.  If 
it  should  appear  that  the  fluid  is  so  limited  or 
encysted  that  it  does  not  gravitate  to  the  bottom 
of  the  cavity,  a  tentative  puncture  must  be  made 
at  the  dullest  spot,  regard  being  had  of  course, 
to  the  position  of  neighbouring  organs.  If  there 
be  no  indication  to  the  contrary,  we  shall  select 
the  fifth  intercostal  space,  a  little  in  front  of 
the  axillary  line,  as  our  point  of  entrance,  or  the 
fourth  space  on  the  right  side. 

The  needle  must  now  be  gently  forced 
through  the  skin,  and  then  shot  with  a  sharp 
sudden  thrust  through  the  remaining  tissues  into 
the  cavity,  the  operator  being  careful  to  take 
the  mid  space,  and  thus  to  avoid  the  periosteum 
of  either  rib,  and  the  intercostal  artery.  If 
the  skin  be  thick  it  is  well  to  incise  it  with  a 
bistoury  before  inserting  the  needle.  There  is 
no  objection  to  freezing  the  skin  beforehand,  but 
it  is  rarely  desirable.  JS  the  fluid  drawn  be  clearly 
serous,  and  the  patient  be  a  child,  or,  the  syringe 
capacious,  it  may  be  well,  if  time  press  not,  to 
wait  a  day  or  two  to  see  whether  this  small 
draught  will  set  up  absorption  of  the  rest. 
Many  such  cases  are  on  record.  As  a  rule,  how- 
ever, it  will  be  needful  to  proceed  to  a  further 
evacuation  of  the  cavity.  For  this  a  special  in- 
strument will  be  needed. 

We  cannot  enter  into  an  account  of  the  many 
instruments  sold  for  paracentesis  thoracis ; 
almost  any  one  of  them  is  satisfactory.  They 
all  consist  in  a  fine  trochar  or  perforated  lance- 
headed  needle,  with  an  exhausting  apparatus 
attached  thereto.'  Pumps  of  various  makes 
are  therefore  adapted  to  the  trochars,  by  which 
the  pressure  of  the  atmosphere  or  the  choking 

'  The  hollow  needles  sometimes  used  hare  many 
drawbacks.  They  niny  prick  the  limg  and  cause  cough 
or  even  let  air  into  tlie  pleural  cavity,  which,  though  not 
geptio,  prevents  expansion  of  the  king.  This,  though  not 
the  only  one,  is  a  suffloient  objection. 


by  clots  may  be  counteracted.  These  pumps- 
are  rather  cumbrous,  and  they  are  liable  to  be 
worked  at  an  excessive  pressure.  The  best 
exhaust  in  ordinary  cases  is  a  column  of  the 
fluid  itself,  which  can  be  made  longer  or  shorter, 
as  the  run  of  the  fluid  seems  to  indicate.  This 
column  is  formed  by  attaching  a  long,  fine  india- 
rubber  tube,  at  least  four  feet  long,  to  the  collar 
of  the  trochar,  and  its  length  is  varied  by  eleva- 
tion or  subsidence  of  the  basin  of  water  in  which 
its  distal  end  is  placed.  This  tube  has,  of 
course,  the  action  of  a  syphon,  and  by  it  alone, 
in  the  vast  majority  of  cases,  we  can  overcome 
the  resistance  of  the  atmosphere.  The  diameter 
of  the  tube  should  be  small,  or  the  fine  canulas 
now  in  use  for  paracentesis  will  not  feed  it ; 
moreover,  the  slower  the  issue  of  the  fluid  the 
better.  It  is  well  to  attach  the  tube  to  a  short 
branch  of  the  canula  issuing  at  a  small  angle 
from  the  side  of  the  latter,  and  containing  a 
stopcock;  in  such  an  instrument  the  trochar  works 
like  a  piston  in  the  canula,  and"  can  only  be  with- 
drawn to  a  point  immediately  beyond  the  opening 
of  the  lateral  channel.  The  advantage  of  this 
arrangement  is  that  on  stoppage  of  the  canula 
the  trochar  can  at  once  be  so  pushed  up  as  to 
clear  it.  If  there  be  no  piston-trochar  the  canula 
has  to  be  cleared  by  wires— a  fidgety  process, 
and  too  often  inefficient.  It  may  be  better  indeed 
under  such  circumstances  to  close  the  wound  iuid 
reintroduce  it  elsewhere  ;  thus  less  pain  itnd 
annoyance  is  felt  in  the  end,  and  a  better  result 
obtained.  As  inflammatory  serous  eflFusions  are 
certainly  liable  to  turn  into  pus  if  septic  elements 
be  admitted  to  them  in  the  smallest  quantii  v, 
the  instruments  used  must  be  scrupulously  dis- 
infected and  air  excluded.  If  the  distal  end  of 
the  delivery  tube  be  placed  in  w.ater,  and  the 
tube  be  emptied  by  running  the  finger  down  it, 
any  bubbling  will  almost  certainly  point  to 
wound  of  the  lung.  The  cock  should  be  turned 
when  the  patient  is  quiet  and  at  the  beginning 
of  his  expiration.  The  fluid  will  run  at  first  in 
a  steady  stream,  afterwards  in  gushes  corre- 
sponding to  the  inspirations.  When  the  fluid 
ceases  to  run,  or  coughing  grows  troublesome, 
the  tube  may  be  withdrawn;  for  if  the  fluid  be 
serous  the  presence  of  a  remnant,  or  more  than 
d  remnant,  of  the  effusion  in  the  cavity  is  of  no 
disadvantage  ;  if  it  be  seropurulent  the  cavity 
is  certain  to  refill,  and  if  it  be  laudable  pus  it 
will  in  all  probability  refill.  On  the  other  hand, 
when  the  lung  expands  imperfectly,  to  exercise 
strong  suction  upon  the  mediastinum  or  on  the 
abnormally  vascular  pleura  is  to  run  the  risk  of 
doing  harm.  The  patient  must  neither  lie  nor  sit 
erect,  but  a  semi-recumbent  position  should  be 
taken,  with  the  shoulders  raised  upon  pillows. 
If  there  be  any  tendency  to  syncope,  an  erect 
position  will  favour  it,  and  a  recumbent  position 
is  unfavourable  to  operation  and  to  escape  of 
fluid.  The  patient  must  be  closely  watched,  and 
the  stopcock  turned  on  the  least  sign  of  faint- 
ness,  but,  happily,  this  is  rarely  seen.  Cases 
are  reported  in  which  sudden  death  has  occurred 
during  paracentesis,  or  about  the  time  of  it,  but 
cases  of  sudden  death  are  not  uncommon  in  pleu- 
ritic eflfusion,  whether  punctured  or  not.  An 
anaesthetic  is  scarcely  required  for  simple  para- 
centesis. If  the  edge  of  the  canula  present  no- 
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harsh  ridge  upon  the  trochiir  the  stab  is  but  little 
painful. 

It  is  well,  if  there  be  no  indication  to  the 
contrary,  to  inject  one-fifth  of  a  grain  of  morphia 
beneath  the  skin  after  the  operation,  to  relieve 
any  irritation  either  by  cough  or  otherwise,  and 
to  secure  subsequent  rest.  The  stopcock  of  the 
instrument  will,  of  course,  be  shut  when  the 
trochar  is  withdrawn,  and  the  puncture  promptly 
closed  on  withdrawal  by  the  finger.  It  is  well 
to  keep  the  finger  in  apposition  for  a  few  minutes, 
and  then  to  apply  a  simple  lint-pad  with  short 
strips  of  plaster.  In  favourable  cases  no  second 
tapping  is  needed,  and  the  heart  tends  to  recover 
its  position  on  the  completion  of  the  operation, 
moving  three  inches  perhaps  in  the  course  of  it; 
in  other  cases,  even  of  serous  effusion,  the  seve- 
rity of  the  pleurisy  may  have  so  fettered  the 
lung  that  the  readjustment  of  the  parts  is  much 
more  gradual,  and  tlie  space  of  the  efflision  is 
reoccupied  but  slowly  by  the  unfolding  lung  and 
the  yielding  of  the  chest-wall  and  mediastinum. 
In  this  respect  there  is  not  much  difference 
between  serous  and  purulent  formations,  save, 
of  course,  that  neglected  cases  are  more  likely 
to  have  become  piarulent.  A  rapid  return 
to  the  normal  of  the  physical  signs  is  a  very 
good  omen,  and  in  cases  promptly  dealt  with  is 
now  happily  our  common  experience.  In  cases 
which  recover  more  slowly  we  get  less  help  from 
the  physical  signs,  the  conditions  within  the  chest 
being  in  a  more  stable  state  of  perversion.  In 
pleuro-pneumonia  the  lung  may  not  be  able  to 
expand  any  more  in  cases  of  paracentesis  for  the 
pleurisy,  so  that  only  some  ten  ounces  or  so  may 
be  obtainable  by  falling  in  of  the  ribs.  In  two 
cases  in  which  the  present  writer  noted  redupli- 
cation of  the  second  cardiac  sound  before  tap- 
ping, this  sign  ceased  at  once  on  the  emptying  of 
the  cavity.  It  is  rather  the  rule  than  the  excep- 
tion for  some  dulness  to  remain  below  the  sca- 
pula, and  this  alone  is  no  indication  for  repeating 
the  operation. 

If  there  be  any  subsequent  pain  or  elevation 
of  temperature,  these,  under  ordinary  circum- 
stances, will  prove  to  be  transient.  If  the  rise 
of  temperature  continue  after  the  first  day  or 
two,  the  formation  of  pus  is  to  be  feared.  The 
formation  of  pus,  moreover,  is  not  infrequently 
attended  with  a  re-awakening  of  pain.  If  pus 
form,  the  cavity  in  all  likelihood  will  soon  refill, 
and  pns  will  be  detected  on  puncture.  It  is 
desirable,  however,  to  draw  off  a  considerable 
quantity  of  a  purulent  effusion  by  ordinary  tap- 
ping before  proceeding  to  any  further  operation, 
as  in  this  way  any  danger  due  to  the  sudden 
emptying  of  the  whole  cavity  by  the  radical 
operation  is  avoided.  Soon  after,  or  in  one  or  two 
days,  according  to  the  state  of  the  patient,  an 
opening  must  be  made  sufficiently  largo  to  per- 
mit of  the  introduction  of  a  sound.  By  moans 
of  the  sound  the  extent  and  deptli  of  the  cavity 
will  be  gauged,  and  the  sound  being  directed  to 
the  lowest  point  in  the  axillary  or  infra-scapular 
line  an  opening  must  be  made  upon  it  into  the 
cavity,  through  which  the  latter  will  be  drained 
to  the  last  drop.  It  is  impossible  to  take  too 
much  pains  to  secure  the  perfect  freedom  of  tliis 
opening,  or  to  place  it  at  the  lowest  point  in  the 
cavity.    For  this  reason  it  is  desirable  to  give 
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an  anaesthetic,  that  the  operation  may  be  de- 
liberately performed.  Cliloroform  seems  to  put 
less  strain  upon  the  limited  breathing  powers 
than  ether  in  these  cases.  If  the  patient  be  of 
spare  body,  let  the  opening  be  taken  below  the 
spine  of  the  scapula  ;  if  stout  and  muscular,  a 
more  lateral  operation  will  probably  be  pre- 
ferred, though  drainage  is  more  continuous  and 
thorough  by  a  posterior  opening,  and  the  ribs  are 
there  less  liable  to  fall  together.  After  the  pua 
has  run  out,  the  upper  opening  may  be  closed  in 
the  usual  way.  On  no  account  let  a  drainage- 
tube  be  run  through  both  openings,  or  it  will 
act  as  a  seton. 

It  is  of  the  greatest  possible  importance  that 
all  the  instruments  in  use  be  disinfected,  and  it 
is  desirable,  if  possible,  to  do  the  whole  operation 
and  dressings  by  the  antiseptic  method ;  and  this 
is  to  be  followed  up  by  dressing  under  the  spray. 
From  the  time  of  the  operation,  it  has  been 
stated,  the  temperature  will  fall  rapidly  to  the 
normal ;  if  it  rise  again  during  convalescence 
the  rise  will  be  almost  surely  due  to  occlusion 
of  the  opening.  To  prevent  this  we  insert 
a  drainage-tube.  False-membranes  as  thick  as 
wash-leather  may  oppose  themselves  at  first,  and 
the  tube  therefore,  at  first,  should  be  propor- 
tionately large  ;  but  these  soon  break  down  into 
curdy  shreds,  and  the  tube  may  be  reduced  in 
diameter,  and  must  be  gradually  cut  away,  as 
secretion  of  pus  diminishes.  Injections  of  a 
simple  or  antiseptic  character,  into  the  canty 
of  empyema,  are  in  the  ^Titer's  opinion  to  be 
avoided.  They  are  rarely  of  use,  they  often 
increase  irritation,  and  are  sometimes  attended 
with  distressing  or  alarming  general  symptoms. 
The  great  secret  is  to  secure  free  and  complete 
drainage  ;  if  tliis  be  attained  the  cavity  will 
purify  itself.  This  is  as  true  of  closing  cavities 
as  of  freshly-opened  cavities ;  for  to  inject 
sinuses,  in  the  hope  of  procuring  adhesion 
and  closure,  rarely  succeeds  and  often  does 
harm.  In  like  manner  to  probe  the  opening 
of  an  empyema  is  generally  a  mistake.  If  the 
opening  discharge  for  a  long  period,  it  may  be 
well  once  for  all  to  ascertain  the  length  and 
direction  of  the  sinus,  but  it  is  better  to  enlarge 
the  opening  if  necessary,  or  even  to  make  another, 
than  to  fret  the  part  by  repeated  explorations. 
Eesection  of  a  portion  of  a  rib  has  been  recom- 
mended by  some  surgeons,  even  as  a  part  of  the 
ordinary  operation.  If  a  neglected  empyema  have 
shrunk  or  discliarged  spontaneously,  or  if,  after 
opening,  the  continuance  of  the  discharge  seem  to 
depend  on  rigidity  of  the  chest-wall  and  arrest 
of  lung,  then  resection  of  a  considerable  portion 
of  two  or  three  ribs  may  carefully  be  considered. 
In  this  way  closure  of  the  cavity  may  be  obtiiined, 
the  spine  and  shoulders  becoming  distorted  ;  but 
such  cases  will  become  very  rare  as  diagnosis 
and  early  operative  relief  are  more  generally 
understood. 

In  the  exudations  of  tuberculous  or  carcino- 
matous disease,  operation  is  often  more  than 
justified  by  the  temporary  relief  given  to  the 
sufferer.  If  after  the  removal  of  a  collection 
of  pus  and  the  establishment  of  free  drainage  the 
discharge  becomes  more  offensive  and  the  fever 
remains,  the  disease  is  probably  tubercular  and 
the  forecast  of  the  worst. 
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Somotimos  empyemas  liavo  boon  treated  by 
repeated  aspirations,  instead  of  by  incision  and 
continuous  drainage,  It  is  hopeless  to  attempt 
the  cure  of  a  sero-purulcnt  discliargo  by  tliis 
method,  but  a  collection  of  laudable  pus  once 
removed  by  the  aspirator  has  in  rare  cases  failed 
to  return.  The  chance  of  success  by  this  method 
is  too  slight  to  be  looked  for  with  any  confidence, 
and  the  repetition  of  these  aspirations  does  not 
prevent  the  gradual  condensation  of  the  lung, 
nor  the  formation  of  a  pulmonary  fistula.  There 
is  no  difference  in  method  between  the  perfor- 
mances of  these  operations  in  childhood  and  in 
age,  but  in  childhood  recovery  is  generally  more 
rapid  and  sure.  Nor  is  there  any  difference  of 
method  in  operating  upon  a  case  in  -which  a 
pulmonary  or  other  ill-placed  fistula  has  already 
formed,  nor  is  the  performance  of  the  operation 
much  the  less  urgent  in  such  cases,  even  if  the 
bronchial  opening  be  free  and  not  valvular. 

It  is  desirable  that  after  each  or  any  removal 
of  fluid  from  the  chest  the  re-expansion  be  as- 
sisted by  respiratory  gymnastics.  The  best 
method  of  obtaining  this  end  is  by  graduated 
exercise;  by  the  inhalation  of  compressed  air 
from  one  of  the  apparatus  constructed  for  this 
purpose  ;  or  by  residence  at  high  elevations. 

Means  have  been  proposed  by  which  the  en- 
trance of  air  into  an  empyematous  cavity  under 
drainage  might  be  prevented,  and  the  lung  thus 
helped  to  expand  under  inspiration.  The  per- 
manent need  of  absolute  freedom  in  draining  and 
dressing,  however,  must  discourage  the  use  of 
all  complex  apparatus,  and  if  the  operation  be 
performed  early  and  antiseptically  it  is  marvel- 
lous how  well  the  lung  will  recover  itself. 

3.  Pleura,  Air  in. — Synon.  :  Pneumothorax; 
IV.  Pneumoihorax ;  Ger.  Luftbnist. 

Definition. —  Pneumothorax,  as  its  name  im- 
ports, is  the  state  in  which  the  pleural  cavity, 
normally  vacuous,  or  rather  non-existent  as  a 
space,  contains  air  or  other  gas  without  inter- 
mixture of  liquid.  If  air  or  gas  be  jjresent, 
together  with  pus,  blood,  or  a  watery  fluid,  we 
give  to  the  resulting  state  the  compound  names 
Pyopneumothorax,  HcBmaiopnmivioihorax,  and 
Hydropneumoihorax  respectively'.  The  gaseous 
contents  in  these  cases  may  precede  the  entry  of 
the  fluid  or  succeed  it,  and  in  the  latter  case  it 
may  perhaps  be  developed  as  a  product  of  decom- 
position. These  conditions,  though  not  wholly 
unknown  to  the  predecessors  of  Liienuec,  never- 
theless were  first  adequately  distinguished  and 
clinically  demonstrated  by  him. 

^Tioi.oGY. — Pneumothorax  is  a  commoner 
event  than  -would  be  supposed,  were  we  to 
confine  our  attention  to  the  cases  which  have 
received  this  name.  It  is  often  an  incident  in 
the  course  of  other  diseases,  and  of  none  more 
often  than  phthisis.  Pneumothorax  sometimes, 
but  rarely,  appears  as  a  primary  event  and  dis- 
appears again  without  further  complication ; 
more  usually  it  occurs  as  one  result  of  wounds 
of  the  chest,  of  purulent  pleuritis,  of  phthisis, 
or  of  some  rarer  disease,  such  as  ulceration  of 
tho  cesophagTis  or  stomach,  carcinoma  and  Ihe 
like,  which  effects  an  opening  into  the  cavity. 
If  air  bo  mechanically  admitted  to  the  cavity, 
decomposition  of  its  contents  may  add  to  the 
rolume  of  that  which  was  admitted.    Even  ia 
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those  few  cases  in  -which  pneumothorax  seems 
'idiopathic  '—in  which,  that  is,  we  find  pneumo- 
thorax to  be  the  first,  the  sole,  and  the  last 
morbid  slate— we  are  almost  bound  to  assume 
that  this  state  is,  in  fact,  secondary,  and  due  tf 
some  perforation  the  cause  and  place  of  which 
escape  our  search.  That  such  cases  do  occur  is 
unquestionable;  the  most  frequent  cause  being  a 
strain,  noticed  or  unnoticed  at  the  moment.  In 
passing  to  the  cases  of  more  obvious  causation, 
those  due  to  wounds  of  the  chest  are  the  first  to 
meet  us,  and  need  not  detain  us.  That  any  wound 
perforating  the  wall  of  the  chest  and  the  pleura 
will  permit  air  to  be  drawn  by  suction  into  the 
pleural  cavity  is  obvious. 

Of  the  same  kind,  but  of  natural  origin,  is 
the  pneumothorax  which  in  empyema  follows 
perforation  of  the  lung  with  ejection  of  the  pus 
upwards,  or  perforation  of  the  chest-wall  by 
natural  ulceration  outwards.    In  these  cases  of 
pyopneumothorax  we  have  to  deal,  of  course, 
with  the  presence  both  of  pus  and  of  air  in  the 
pleura.    Pneumothorax,  though  occurring  but 
in  a  minority  even  of  the  ulcerative  cases  of 
phthisis,  yet  is  frequently  met  -with  as  a  com- 
plication.   It  occurs  for  the  most  part  in  the 
later  stages  of  the  disease,  and  often  escapes 
observation ;  less  frequently  it  is  met  -with  in 
the_  earlier  stages,  and  is  then  betrayed  at  once 
by  its  symptoms.    Its  occurrence  may  be  aided 
or  not  by  such  a  strain  as  a  fit  of  coughing. 
That  pneumothorax  is  not  a  more  uniform  result 
of  ulcerative  processes  in  the  lung  is  due,  of 
course,  to  the  anticipation  of  a  breach  of  surface 
by  pre\-ious  adhesive  inflammation.   In  phthisis, 
happily,  the  perforation  as  a  rule  is  minute, 
and  the  quantity  of  matter  escaping  into  the 
cavity  small — so  small  as  to  be  generally  in- 
adequate to  produce  the  physical  signs  of"  fluid 
contents.    In  other  cases  the  escape  is  more 
abundant,  or  a  more  abundant  effusion  comes 
from  the  pleura  itself,  as  a  consequence  of  the 
resulting  irritation.    We  then  have  to  deal  with 
an  obvious  hydropneumothorax,  or  pyopneumo- 
thorax.  The  opening  by  which  air  escapes  into 
the  pleural  cavity  may  be,  and  often  is,  valvular, 
so  that  its  entry  during  inspiration  mav  not 
be  balanced  by  its  exit.    In  this  way  air  may 
accumulate  under  j^ressure.    If,  as  in  empyema, 
the  lung  be  already  collapsed,  this  pressure  is 
the_  less  distressing;   if  the  lung  be  wholly 
or  in  part  open,  the  pressure  adds  to  the  de- 
gree of  the  sudden  embarrassment  due  to  rapid 
collapse  of  lung,  and   to  encroachment  upon 
the  surrounding  parts,  including  the  opposite 
lung.    Air  thus  entering  the  pleural  cavity  is 
often  purified  from  septic  elements  by  its  filtra- 
tion through  the  lung,  unless  it  pass  through 
cavities  and  alveoli  already  charged  with  septic 
matters.    In  puncturing  the  chest-wall  with  a 
fine  trochar,  in  cases  of  serous  effusion,  the  lung 
is  sometimes  wounded,  and  air  escapes  into  the 
pleura.    The  accident  is  an  untoward  one;  but 
the  air  which  thus  escapes  into  the  pleura  is  so 
cleansed  by  its  passage  through  a  healthy  lung 
that,  as  a  rule,  it  sols  up  no  putrefaction,  and 
is  itself  quickly  absorbed.    The  puncture  healfl 
too  rapidly  to  permit  of  any  continuous  transpi- 
ration, but  the  quantity  suddenly  admitted  may 
add  a  good  deal  to  tlie  suffocative  distress  of  the 
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patient.  A  simikr  state  of  things  is  not  uncom- 
monly seen  in  the  practice  of  tlie  surgeon,  when 
an  injury  -n-hich  breaks  a  rib  also  drives  its 
broken  point  or  points  through  the  costal  and 
pulmonary  pleurae. 

It  is  said  that  in  emphysema  the  bursting  of 
dihUed  lobules  may  set  up  pneumothorax,  and 
we  may  wonder  that  this  event  should  be  so 
rare.  Perforation  into  the  pleural  cavity  by 
cancerous  or  other  destructive  changes,  either 
in  the  lung  itself  or  such  neighbouring  organs 
as  the  oesophagus,  the  stomach,  the  bowel  or 
connected  ducts,  is  not  very  rare  iu  cases  of 
malignant  disease;  and  the  entry  of  air  and  food 
into  the  pleiu-a  sets  up  suflFocative  and  inflam- 
matory symptoms,  which  add  greatly  to  the 
miseries  of  the  last  days  of  life.  There  are,  no 
doubt,  other  ways  of  disease  by  which  air  may 
find  its  way  into  the  pleural  cavity ;  but  the 
above  description,  with  little  or  no  essential 
difference,  will  apply  to  all. 

Anatomical  Characters. — Under  this  head 
we  have  little  to  say  in  respect  of  pneumo- 
thorax, and  we  have  not  here  to  deal  with  the 
further  appearances  of  hydrothorax  or  em- 
pyema. A  patient  would  rarel3'  die  of  simple 
pneumothorax ;  for  if  death  be  mainly  due  to 
this,  yet  unless  it  occurred  within  the  first  few 
days  it  is  probable  that  some  degree  of  in- 
flammation would  follow  the  disturbance.  In 
the  vast  m;ijorityof  cases, of  course,  the  pneumo- 
thorax is  secondary  to  some  other  disease,  and 
anj-  fluid  or  other  products  found  with  the  air 
in  the  chest  may  be  due — not  to  the  more  ad- 
mission of  septic  air  into  the  cavity,  but  to  the 
admission  of  decomposing  tissue-elements  into 
it.  As  concerns  the  presence  of  air  alone,  we 
have  only  to  say  that  in  most  cases — espe- 
cially in  the  cases  in  which  air  has  reached  the 
pleura  by  a  valvular  opening — the  affected  side 
of  the  chest  may  be  visibly  distended.  In  such 
a  chest  the  pressure  of  the  contained  air  may 
well  have  been  not  passive  only  but  active, 
and  on  puncture  the  imprisoned  air  may  escape 
with  a  hissing  noise  ;  if  the  lung  be  wholly 
retracted,  and  the  air  contained  under  high 
pressure,  the  out-rush  may  be  very  strong — 
strong  enough  to  blow  out  a  candle.  This  air 
is  usually  deoxidised,  and  rich  in  carbonic  acid ; 
if  tliere  be  decomposing  matters  in  the  cavity,  it 
is  likely  also  to  contain  sulphuretted  hydrogen. 
Neighbouring  parts  will  be  found  more  or  less 
dislocated  directly  as  the  degree  of  compression 
of  the  contained  air,  and  inversely  as  the  amount 
of  adhesion  limiting  its  extent.  Bilateral  pneu- 
mothorax is,  of  course,  incompatible  with  life; 
if  it  be  found  double  wo  may  be  sure  that  one 
side  of  it  came  on  at  the  moment  of  death. 

Symptoms. — The  symptoms  of  pneumothorax 
are  of  course  the  more  distinct,  the  less  the  symp- 
toms of  the  primary  malady.  In  those  rare  cases 
in  which  pneumothorax  comes  on  apparently  as 
a  primary  disease — that  is,  in  which  the  mode 
of  entrance  of  air  into  the  pleural  cavity  is 
most  obscure— we  find  the  chief  symptoms  to 
be  dyepncea  and  a  sense  of  faintness,  pain  being 
a  less  uniform  symptom,  and  present  only  when 
the  entrance  of  air  is  followed  by  irritation  and 
inflammation  from  the  fluid  or  solid  matters  which 
accompany  the  gaseous.    Aseptic  air  alone  does 
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not  set  up  inflammation,  nor  much  irritation. 
Fever,  in  like  manner,  depends  not  upon  the  en- 
trance of  air,  but  of  the  irritating  matters  accom- 
panying the  air,  and  exciting  inflammation.  It 
may,  like  the  pain,  be  considerable;  it  may  not  be 
present  at  all ;  or,  again,  it  may  be  lost  in  the 
fever  of  the  primary  malady,  or  show  itself  as  a 
sliglit  exacerbation  of  that  fever.  The  dyspnoea, 
in  part  mechanical,  in  part  probably  reflex,  is 
necessarily  attended  by  increase  of  jjulse-rate ; 
the  two  events  being  but  different  aspects  of  the 
same  machinery.  The  degree  of  these  accele- 
rations, as  has  been  hinted,  depends  upon  the 
amount  of  previous  accommodation  in  the  chest, 
and  upon  the  amount,  if  any,  of  fluid  and  solid 
concurring  with  the  gaseous  escape.  The  escape 
of  air  with  irritating  matters  suddenly  into  the 
pleural  cavity  of  a  person  suffering  but  little 
from  a  phthisical  ulceration,  or  of  one  surprised 
by  an  accident  in  the  midst  of  health,  wiU  cause 
dyspnoea  almost  suffocative  in  degree,  fointness, 
great  acceleration  of  the  pulse,  and  intense  pain. 
If  the  affair  be  more  serious  there  may  also 
be  symptoms  of  collapse,  including  a  fall  of 
temperatiu-e,  cold  extremities,  ashen  face,  colli- 
quative sweats  an-^  chill  breath.  On  the  other 
hand,  in  pneumothorax  occurring  towards  the 
end  of  phthisis,  when  a  pidmonary  ulcer  breaks 
into  the  pleura  widely-adherent  about  a  lung 
already  half-obliterated,  an  attack  of  chest- 
pain  may  follow  a  bad  fit  of  coughing,  and  be 
often  put  down,  like  the  dyspnoea  and  tlie  pulse- 
rate,  to  the  fatigues  and  distress  of  a  restless 
night.  The  patient's  general  condition  is  not 
very  markedly'  altered  in  such  cases,  and  the 
pneumothorax  is  often  overlooked.  Cough  and 
expectoration  of  course  assume  no  proportions 
in  simple  pneumothorax  ;  but  if  pneumothorax 
bo  established  on  the  bursting  of  an  empyema 
into  a  bronchus,  it  is  obvious  that  cough  and 
expectoration  will  bo  the  most  prominent  of  the 
symptoms.  It  is  well  to  remind  the  reader  that 
emphysema  of  the  skin  may  result  from  the  same 
breach  which  causes  the  pneumothorax. 

The 'physical  signs  Ave  as  follows : — The  affected 
side,  in  well-marked  cases,  may  be  enlarged  in 
girth  and  of  a  rounder  form.  It  is,  moreover, 
still  in  respiration,  the  half  of  the  chest  being 
fixed  in  the  inspiratory  position,  or  only  dragged 
a  little  by  the  efforts  of  the  accessory  muscles. 
Air,  like  fluid,  may  press  do-wu  the  diaphragm, 
thrust  the  mediastinum  aside,  and  change  the 
place  of  the  heart.  And  even  if  the  admission  of 
air  be  not  through  a  valvular  opening,  and  the 
admitted  air  be  imssive,  yet,  asDr.  Douglas  Powell 
has  shown,  the  elasticity  of  the  opposite  lung 
will  dislocate  the  parts  to  some  extent.  In  other 
cases,  as  in  pyopneumothorax  with  retraction 
the  affected  side  often  falls  in  so  as  to  be  of  less 
girth  than  the  sound  side.  In  such  a  case,  of 
course,  there  is  no  tension  of  the  contained  a'lr. 
Vocal  fremitus  must  bo  absent  if  the  lung  be 
wholly  collapsed,  or  far  removed  from  the  wall 
of  the  chest ;  if  the  lung  be^  adherent  in  part 
to  the  chest-wall,  vocal  fremitus  may  be  pro- 
portionally perceptible,  and  it  may  be  possible 
to  ascertain  by  other  methods  how  far,  if  at  all, 
the  lung  is  adherent.  Decubitus  is  usually  on 
the  affected  side. 

Percussion  gives  us  groat  assistance  in  the 
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detection  of  pneumothorax,  the  sound  being 
tympanitic  everywhere  where  lung  is  not,  by  ad- 
hesion or  repression,  kept  in  contact  with  the 
chest-wall,  and  often  extending  beyond  the  nor- 
mal boundaries  of  the  affected  side.  There  is 
something  aboiat  the  loud,  low-pitched  and  exten- 
sive (tympanitic)  vibrations  of  1  he  stricken  chest 
in  pneumothorax  which  is  very  characteristic. 
On  the  other  hand,  it  is  said  that  if  the  pleura 
be  tightly  distended  by  air  under  high  pressure 
the  percussion  note  may  rise  to  positive  dulness, 
and  the  presence  of  fluid  wnll  dull  the  percussion 
considerably  or  altogether,  in  districts  which 
will  vary  with  the  quantity  of  fluid  and  the 
position  of  the  patient.  In  pyopneumothorax, 
with  a  bronchial  fistula,  the  sharp  line  between 
hyper-resonance  and  dulness  may  be  changed 
after  a  profuse  expectoration.  By  percussion 
with  palpation  the  dislocation  of  neighbouring 
parts  and  organs  may  be  ascertained.  The  auscul- 
tatory phenomena  of  pneumothorax  are  curious, 
and  were  known  even  to  Hippocrates.  If  we 
confine  ourselves  to  pneumothorax  pure  and 
simple,  auscultation  is  generally  almost  negative  ; 
in  rare  cases  we  may  detect  by  a  blowing  sound 
the  entrance  and  exit  of  air  by  a  free  opening,  but 
in  such  cases  fluid  is  always  present  as  well.  In 
them  there  may  be  faint  amphoric  breathing 
and  a  few  resonant  rales,  especially  near  the 
shoulder-blade.  The  voice  sounds  in  like  manner; 
and  the  cough  may  be  more  or  less  amphoric. 
Vesicular  breathing  is  never  heard.  In  pneumo- 
thorax, there  is  often  present  the  peculiar  pheno- 
menon called  the  metallic  ring.  After  death  this 
metallic  echo  is  always  to  be  obtained,  but  during 
life  the  increased  tension  of  the  gas  at  the  higher 
temperature  may  prevent  it.  In  addition  to  this 
a  very  clear  cracked-pot  sound  may  be  heard  in 
some  cases  of  pyopneumothorax  with  a  wide 
fistula.  The  metallic  tinkle  of  succussion,  -which 
was  known  to  Hippocrates,  consists  in  the 
echo  of  splashing  or  dripping  fluid  in  the  air- 
containing  pleural  cavity ;  and  indeed  other 
sounds  generated  inside  the  patient,  such  as  the 
heart^beat,  cough,  &c.,  may  take  this  metallic 
resonance  from  the  chest-cavity,  and  may  betray 
pneumothorax  or  illustrate  it.  In  the  same  case, 
at  different  times,  such  sounds  may  be  heard,  or 
may  be  inaudible— changes  which  are,  perhaps, 
due  either  to  mechanical  conditions  dependent 
upon  adhesions,  the  formation  of  false-mem- 
branes, the  shape  of  the  cavity,  or  the  tension 
of  the  contained  gases.  See  Physical  Exa- 
mination. 

Diagnosis. — The  diagnosis  of  pneumothorax 
by  the  signs  and  symptoms  above  named  is  not 
difficult,  if  the  occurrence  of  it  be  sudden  and 
the  patient  not  too  ill  to  resent  examination.  If 
the  presence  of  adhesions  prevent  the  develop- 
ment of  these  symptoms,  the  case  may  be  more 
obscure,  but  by  so  much  the  less  serious.  As,  on 
the  one  hand,  in  an  enormous  moist  cavity  it  is 
conceivable  that  metallic  and  succussion  sounds 
inay  be  heard,  so,  on  the  other  hand,  pyopneinno- 
thorax,  restricted  by  adhesions  to  small  dinien- 
Bions,  might  simulate  a  cavity.  Indeed,  diag- 
nopis  might  be  impossible  in  such  cases,  but 
speaking  generally,  the  dulness  and  retraction 
ot  the  chest-wall  over  a  cavity  would  assist  the 
diagnoBis.    Distension  of  the  stomach,  with  ele- 


vation of  the  diaphragm,  or  diaphragmatic  hei^ 
nia,  could  scarcely  be  mistaken  for  pneumothorax 
by  anyone  who  fairly  took  into  consideration  all 
the  facts  and  history  of  the  case.  As  empy- 
ema, especially  in  children,  is  liable  to  lead  to 
purulent  pericarditis,  so  may  pyopneumotl-.orax 
by  perforative  process  have  pyopneumopericar- 
dium  added  to  it.  Emphysema  of  the  lungs 
gives  rise  to  tympany  sometimes  as  great  as  of 
pneumothorax.  Emphysema,  however,  is  always 
two-sided,  and  rarely  dissociated  from  sibilus 
or  other  sign  of  open  bronchial  tubes.  In  cases 
of  pyo  or  sero-pneumothorax  there  may  be  great 
difficulty  in  determining  the  quantities  of  fluid 
and  of  gas  respectively  in  the  cavity ;  as  much  as 
three  quarts  of  fluid  may  co-exist  with  a  great 
deal  of  resonance  above  it.  Tapping  alone  could 
decide  the  matter,  and  in  such  a  case  would  pro- 
bably be  indicated. 

Prognosis. — This  obviously  depends  bo  largely 
upon  the  causes  and  concomitants  of  the  pneumo- 
thorax, that  any  general  estimate  of  it  is  impos- 
sible. The  tendency  of  air  in  the  pleura  is  to 
absorption.  The  prognosis  of  chest-wounds,  of 
phthisis,  of  empyema,  contains  differences  too 
wide  for  formulation.  It  is  asserted  that  pneumo- 
thorax, by  the  sudden  oppression  of  the  lung, 
through  the  in-rushing  air,  may  cause  rapid  and 
even  sudden  death. 

Teeatmbnt. — The  treatment  of  pneumothorax 
in  like  manner  must  depend  greatly  upon  the 
nature  of  the  primary  malady.  In  pyopneu- 
mothorax from  empyema  operation  is  the  first 
necessity  in  a  patient  of  sound  constitution. 
Whether  in  any  given  case  of  phthisis  pyopneu- 
mothorax should  be  dealt  with  by  operation 
may  become  a  question — but  a  question  usually, 
of  course,  to  be  decided  in  the  negative.  In 
such  cases  opiates  alone  are  our  resource.  Still, 
a  case  may  be  imagined  in  which  the  urgency  of 
operation  may  outweigh  its  risks.  In  wounds 
of  the  chest-waU,  or  of  the  pulmonary  pleura, 
the  puncture  rarely  closes  so  soon  as  to  imprison 
the  air  in  a  state  of  higher  tension  than  the  at- 
mosphere. Such  a  thing  may  occur,  however, 
and  the  displacement  of  organs  and  respiratory 
distress  may  indicate  that  relief  is  urgently 
needed.  If  it  be,  a  fine  trochar  may  be  inserted 
into  the  chest,  and  by  means  of  a  tube  air  may 
be  permitted  to  escape  through  water  until  equi- 
librium is  re-established.  The  hypodermic  use 
of  morphia  is  as  valuable  in  soothing  the  pain 
and  distress  of  pneumothorax  as  of  like  suffering 
elsewhere.  Walshe  recommends  general  bleed- 
ing, if  admissible,  or  in  any  case  free  dry-cup- 
ping of  the  affected  side.  Among  drugs  he 
chiefly  recommends  musk,  in  five-grain  doses, 
and  very  small  inhalations  of  chloroform. 

4.  Pleura,  Dropsy  of.— Stnon.  :  Hydrofho- 
rax  ;  Fr.  Hydrothorax  ;  Ger.  BntMu-asscrsucht. 

Definition. — As  the  word  implies,  this  is  the 
term  given  to  simple  aqueous  effusions  into  the 
thoracic  cavitj'. 

Description. —  Hydrothorax  is  not  to  be 
classed  with  the  effects  of  inflammation,  but  with 
dropsies  elsewhere,  and  is  the  companion  in  many 
cases  of  ascites  and  anasarca.  In  other  cases  it 
exists  alone,  but  is  rarely  confined  to  one  side  of 
the  thorax,  and  perhaps  never  exists  as  a  solo 
malady.    We  may  say  generally  that  it  is  liable 
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to  arise  under  the  following  circumstances : — 
•when  the  whole  circulation  is  so  impeded  that 
Tenous  pressure  is  increased — as,  for  instance,  in 
diseiise  of  the  mitral  valve  or  its  orifice ;  when 
venous  arrest  is  due  to  some  local  causes,  as  for 
instance,  to  the  pressure  of  localised  swellings 
upon  veins,  or  to  venous  thrombosis ;  when  the 
bronchial  glands  are  enlarged ;  when  in  renal 
disease  the  removal  of  water  from  the  system 
is  checked;  or,  finally,  when  the  quality  of  the 
whole  blood  is  so  deteriorated  by  disease,  or 
the  circulation  is  so  changed  by  cold,  or  other 
such  general  influence,  that  its  serum  tends  to 
exude  passively  from  the  vessels.  In  the  first 
and  third  cases  we  should  expect  to  find  dropsy 
in  both  pleural  cavities,  in  the  second  case  the 
transudation  might  be  limited  to  one  of  them. 
On  the  other  hand  it  is  to  be  remarked  that 
such  transudations  rarely  stand  at  the  same 
height  in  the  two  cavities,  and  indeed  the 
contents  of  one  of  them  is  often  so  small  in 
volume  that  the  hydrothorax  may  seem  to  be 
unilateral.  As  a  matter  of  experience  hydro- 
thorax  is  chiefly  seen  in  diseases  of  the  heart 
and  kidneys,  in  scarlet  fever,  in  septic  and  other 
diseases  of  the  blood,  and  in  the  cancerous  and 
other  cachexias,  whether  there  be  local  disease 
of  the  plem-a  or  not. 

Diagnosis. — The  diagnosis  of  hydrothorax  and 
its  measure  are  easy,  except  in  a  few  cases  where 
the  efiiisions  are  restrained  by  adhesions.  The 
lung  floats  more  readily  than  in  pleuritic  effu- 
sion, and  the  diaphragm  often  retains  its  normal 
relations. 

Treatment. — Hydrothorax  in  the  majority  of 
cases  is  not  formidable  in  itself,  and  (being  not 
'incommonly  an  event  of  the  last  days  of  life)  is 
perhaps  only  noticed  at  the  autopsy.  Diuretics 
and  hydragogue  purgatives  act  more  readily  in 
hydrothorax  than  in  inflammatory  serous  effu- 
sions. Still,  if  it  increase  so  far  as  to  harass  the 
breathing  or  to  add  to  the  dangers  of  the  disease, 
the  fluid  may  be  drawn  away  by  a  fine  trochar 
without  any  fear  of  purulent  change.  It  is  well, 
however,  to  prevent  the  entrance  of  air  into  the 
chest,  lest  the  fluid  have  in  any  degree  an  in- 
flammatory nature,  as  it  may  well  have  in 
scarlatina  or  nephritis,  for  instance.  The  opera- 
tion may  be  repeated  a  great  number  of  times  if 
re-accumulations  make  it  necessary.  The  fluid, 
if  wliolly  non-iuflammatory,  will  appear  as  a 
greenish  or  yellowsh  transparent  water,  con- 
taining no  clots  nor  coagulating  in  the  vessel ;  it 
will  not  contain  corpuscular  elements.  The  pre- 
sence of  a  corpuscular  precipitate,  or  any  troub- 
ling of  the  fluid,  will  at  once  suggest  a  degree  of 
pleuritis.  In  heart-disease  with  much  venous 
stasis  the  effusion  is  not  rarely  tinged  with 
blood.  If  there  be  coagulation,  however,  the 
effusion  is  probably  inflammatory. 

5.  Pleura,  Hoemorrhage  into. —  Synon.  : 
HcBmothorax. — Bloodstained  effusions  may  occur, 
as  we  have  said,  even  in  simple  pleiu'isy,  but 
more  commonly  in  such  conditions  as  scurvy, 
tubercle,  cancers,  and  the  like.  A  purely  san- 
guineous effusion  is  generally  the  result  of 
wounds  of  the  chest  or  its  viscera  ;  but  it  may 
also  arise  from  within,  as  from  rupture  of  the 
heart  or  of  an  aneurism,  or  from  a  bleeding 
cancer.    Tlie  means  of  examination  or  treat- 
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ment  of  such  cases,  in  so  far  as  these  are 
possible,  may  be  gathered  from  the  preceding 
sections.  Haemorrhage  into  thn  pleura  from  di- 
rect extravasation  may  be  left  awhile,  on  the 
chance  of  reabsorption.  If  this  does  not  seem 
on  the  way,  a  tentative  puncture  may  be  made, 
If  the  issue  be  ichorous,  the  patient  will  pro- 
bably become  febrile,  and  the  major  operation 
be  needed  sooner  or  later. 

C.  Pleura,  Morbid  Grovfths  in.  —  The 
pleura  enjoys  no  complete  freedom  from  the  invar- 
sion  of  sarcomatous  or  carcinomatous  growths  ; 
but  the  former  class  of  growths  are  very  rare,  ex- 
cept as  intrusions  from  neighbouring  parts.  Can- 
cer is  found  less  rarely.  The  frequency  of  mam- 
mary cancer  and  the  neighbourhood  of  the  pleura 
to  the  breasts  increases  the  danger  of  secondary 
mischief  in  the  former  part.  Pleural  mischief 
is,  indeed,  a  common  consequence  of  mammary 
cancer,  and  may  be  the  fatal  conclusion  of  a 
case.  It  occurs  after  or  before  operations  of  ex- 
cision. From  the  cancer  in  the  wall  of  the  chest 
simple  inflammation  often  extends  to  the  pleura, 
and  produces  the  usual  results.  In  other  cases 
the  cancerous  growth  is  itself  propagated  to  the 
costal  pleura,  and  spreads  from  thence.  The 
cancer  is  usually  seen  in  the  form  of  small 
flattened  or  rounded  elevations,  rich  in  blood- 
vessels. If  septic  matters  escape  into  the 
pleural  cavity  its  effusions  may  soon  become 
putrid.  It  is  said  that  a  rapid  degeneration  of 
cells,  either  cancerous  or  tubercular,  may  give 
rise  to  a  quantity  of  fat-droplets  so  great  that  a 
layer  of  fat  may  be  seen  to  stand  on  the  top  of 
the  serosity  withdrawn  by  tapping.  Blood,  too, 
easily  issues  from  highly  vascular  formations — 
whether  cancerous,  tubercular,  or  simply  inflam- 
matory; and  may  be  seen  in  the  fluids  after 
withdrawal. 

There  is  little  to  be  said  of  the  symptoms  and 
signs  of  such  cases  that  has  not  been  said  already 
under  the  more  general  heads  of  Lungs,  Morbid 
Growths  in ;  Mediastinum,  Diseases  of ;  and 
Pleurisy.  The  diagnosis  of  cancerous  or  other 
such  masses  from  their  own  effusions  or  from 
simple  effusions,  let  it  be  frankly  repeated.^  is 
sometimes  impossible  without  the  needle.  The 
prognosis  in  such  cases  will  not  depend  upon  the 
pleuritic  changes  alone  ;  and  the  only  remark  to 
be  made  on  their  treatment  is  that  paracentesis, 
in  the  secondary  effusions,  is  not  wholly  to  be 
declined.  Some  such  patients  have  obtained 
from  repeated  puncture  not  only  a  prolongation 
of  life,  but  also  great  relief  of  suffering. 

T.  Oliffoed  Allbdtt. 

PLBtrBODYNIA  (irAei/po,  the  side,  and 
oivvn,  pain).— Synon.:  Intercostal  myalgia; 
Fr.  Fleurodynie ;  Ger.  8eiicnschmorz.—A  name 
for  muscular  rheumatism  or  cramp  affecting  the 
chest-wall.  See  Ubamp  ;  and  Rheumatism,  Mus- 
cular. 

PLEUHO-PWEUMONIA.  —  This  com- 
pound word  signifies  a  combination  of  inflamma- 
tion of  the  pleura  and  of  the  lung  itself.  In  all 
cases  of  acute  pneumonia  there  is  a  certain  de- 
gree of  pleurisy  corresponding  to  the  inflamed 
lung;  but  it  is  of  little  or  no  practical  signiftcance, 
there  being  only  some  exudation  on  tiio  pleural 
surfaces.     Pleuro-pneumonia  implies  that  the 
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t^wo  morbid  conditions  are  actually  associated  in 
various  degrees,  giving  rise  to  their  respective 
pathological  changes,  and  each  thus  influencing 
the  symptoms  and  physical  signs.  Individual 
cases,  therefore,  present  many  diversities,  in  ac- 
cordance with  the  different  ways  and  degrees  in 
which  the  two  diseases  are  combined.  It  may 
happen  that  they  are  associated  from  tlie  first ; 
or  one  may  supervene  during  the  progress  of  the 
other,  in  tliis  way  modifying  its  course,  and  not 
uncommonly  rendering  the  diagnosis  more  or  less 
obscure  and  difficult.  It  may  be  affirmed  that 
the  exact  conditions  present  in  the  chest  under 
such  circumstances  can  only  be  positively  deter- 
mined by  adequate  physical  examination  ;  and  it 
must  be  remembered  that  the  pleuritic  and  pul- 
monary conditions  will  each  tend  to  modify  the 
signs  produced  by  the  other.  No  general  rules 
can  be  laid  down  as  to  prognosis  or  treatment, 
but  every  case  must  be  regarded  on  its  own 
merits,  in  accordance  with  the  principles  laid 
down  in  the  articles  wliich  treat  of  pneumonia 
and  pleurisy  respectively.  See  Lungs,  Diseases 
of;  and  Pleura,  Diseases  of. 

Feedebick  T.  Eobehts. 

PLET7EOTHOTONOS  {irMvpSOev,  later- 
ally, and  rdvos,  tension). — A  form  of  tetanic 
spasm,  in  which  the  body  is  bent  towards  one 
side.    Sec  Tetanus. 

PLICA  POLONICA  (base  Latin).— 
Stnon.  :  Fr.  la  Fligue ;  Ger.  Weiclisclzopf. — An 
alteration  in  the  direction  of  the  hair,  attended 
with  matting  or  felting,  and  resulting  from 
neglect.    See  Hair,  Diseases  of. 

PLOMBliiRES,  in  Prance.  —  Simple 
thermal  waters.    See  Mineral  Waters. 

PNEUMATOCELE  {-n-i^eviiav,  the  lung, 
and  k^Xt),  a  tumour).— Hernia  of  the  lung.  See 
Lungs,  Malpositions  of. 

PNEIJMOGASTRIC  NERVE,  Diseases 
of. — Stnon.  :  Fr.  Maladies  du  Ncrf  rneumogas- 
trique;  Ger.  Krankhdicn  des  Vagus. — Of  all"  the 
cranial  nerves,  the  pneumogastric  has  the  most 
extensive  distribution,  supplying  the  pharjmx, 
larynx,  lungs,  heart,  oesophagus,  and  stomach, 
and  even,  in  part,  the  intestines  and  the  spleen. 
In  Some  of  the  so-called  functional  diseases  of  the 
organs  which  it  supplies,  its  action  is  conspicu- 
ously deranged.  Tlie  sj-mptoms  of  its  disease 
are  tlius  very  extensive,  and  it  will  be  well  first 
to  describe  tliem  generally,  and  afterwards  to 
consider  in  detail  those  which  merit  separate 
description. 

Some  of  the  functions  of  the  vagus  depend  upon 
fibres  of  the  spinal  accessory  which  join  it,  but  it 
i.'i  convenient  to  consider  these  in  this  article. 

The  pneumogastric,  it  vnll  be  remembered, 
arises  from  the  side  of  the  medulla,  between  the 
glosso-pharyngcal  above,  and  the  spinal  acces- 
sory below,  and  to  the  outer  side  of  the  hypo- 
glossal. The  fibres  of  origin  come  from  a  tract 
of  grey  matter  which  is  continuous  below  with 
the  nucleus  of  ths  spinal  accessor}',  and  above  lies, 
in  the  calamus  scriptorius,  between  the  hj-po- 
glossal  and  internal  auditory  nuclei,  while  to  the 
outer  side  of  the  upper  extremity,  and  more 
deeply  seated,  is  the  nucleus  of  the  glosso-pha- 
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ryngeal.  The  trunk  of  the  nerve,  afier  receiving 
fibres  from  the  spinal  accessory,  and  giving  ofiF 
some  small  brandies  (of  which  the  most  impor- 
tant is  one  to  the  external  ear),  passes  down  the 
neck,  behind,  and  in  the  same  sheath  with,  the 
carotid  arterj- ;  enters  the  thorax  on  the  right 
side,  over  the  subclavian  artery,  and,  on  the  left, 
between  the  subclavian  and  the  carotid ;  passes 
through  the  thorax  beside  the  oesophagus ;  and 
ends  in  branches  to  the  stomach,  spleen,  and  in- 
testines. The  most  important  branches  are  the 
pharyngeal,  which,  with  the  glosso-pharyngeal, 
forms  the  plexus  of  the  same  name ;  the  superior 
laryngeal;  the  recurrent  laryngeal,  which  passes 
back,  the  left  around  the  arch  of  the  aorta,  the 
right  around  the  subclavian  artery ;  branches 
to  the  oesophagus ;  pulmonary  branches  which, 
by  means  of  the  pulmonary  plexus,  supply  the 
lung ;  and  branches  which  form  the  cardiac  plexus 
for  the  heart. 

.iEtiologt. — The  deep  position  of  the  pneumo- 
gastric and  its  branches  preserves  it  from  some 
forms  of  damage,  although  its  extensive  course 
renders  it  liable  to  suffer  from  many  causes.  The 
nucleus  in  the  medulla  may  be  damaged  by  local 
softening,  haemorrhage,  or  slow  degeneration; 
but  in  all  these  cases  other,  adjacent,  nuclei 
suffer  {see  Labio-gi.osso-lary.sg£al  Paralysis). 
The  nerve,  at  its  origin  from  the  medulla,  may 
be  compressed  by  thickening  of  the  meninges, 
growths  from  the  meninges  or  bones,  or  aneur- 
ism of  the  Tertebral  artery.    Affections  of  the 
nerve  due  to  syphilis  are  almost  always  the 
result  of  meningeal  disease  in  this  situation. 
Other  adjacent  nerves  commonly  suffer  at  the 
same  time.    The  trunk  of  the  nerve  is  some- 
times, but  rarely,  implicated  in  punctured  or 
gunshot  wounds  ;  incised  and  lacerated  wounds 
damaging  it  are  usually  immediately  fatal  from 
lesion  of  the  large  blood-vessels  to  which  it  is 
contiguous.    In  surgical  operations  the  trunk 
and  branches  of  the  nerve  are  occasionall}-  in- 
jured.   Tlie  trunk  has  been  tied  in  ligature  of 
the  carotid,  and  divided  in  the  removal  of  deep- 
seated  tumours.   In  such  operations  in  the  lower 
part  of  the  neck  it  is  often  also  difficult  to  avoid 
injury  to  the  recurrent  laryngeal.    In  excision 
of  an  enlarged  thyi-oid  both  recurrent  larjmgeals 
have  been  repeatedly  excised,  from  the'time  of 
Galen  down  to  the  present.    Sarcomatous  and 
other  tumours,  and  enlarged  glands,  may  com- 
press or  involve  the  nerve  in  almost  any  part  of 
its  course;  and  interference  with  its  function  es- 
pecially occurs  from  such  disease  in  regions  limi- 
ted by  rigid  structures,  as  in  the  upper  part  of  the 
neck,  near  the  skull,  and  in  the  upper  part  of  the 
thorax.    Aneurisms  may  compress  the  nerve  or 
its  branches  ;  and  the  recurrent  laryngeal?  suffer 
fi-om  this  cause  with  especial  frequency,  because 
tliey  pass  round  large  blood-vessels. "  The  left 
suffers  much  more  frequently  than  the  riglit,  be- 
cause the  arch  of  the  aorta"  is  more  frequently 
affected  by  aneurism  than  the  subclavian.  An 
enlarged  thj-roid  may  compress  the  recurrent 
laryngeal  nerves,  and  sjTnptoms  due  to  such  com- 
pression may  vary  wit'h  the  varying  size  of  the 
tumour.    The  nerve  is,  in  rare  cases,  tlie  seat  of 
neuromata.    Neuritis  of  the  trunk  of  tlie  nerve, 
due  to  cold,  is  supposed  to  be  an  occasional  c.Tuse 
of  symptoms,  but  such  cases  are  extremely  rare. 
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Some  toxic  infiueni;es,  and  especially  the  poisons 
jf  diphtheria  and  lead,  may  affect  it,  probably  by 
acting  on  its  central  origin. 

Symptoms. — It  miist  be  remembered  that  the 
vagus  nerve,  besides  containing  motor  fibres  for 
the  pliaryux  and  larynx,  is  the  chief  afferent  nerve 
for  the  respiratory  centre.  It  contains  acceler- 
ating and  inhibitory  fibres  for  this  centre,  but 
the  former  preponderate,  so  that  experimental 
division  of  the  nerve  in  an  animal  renders  the 
respirations  less  frequent,  but  deeper,  while  sti- 
mulation of  the  divided  (central)  end  quickens 
the  respiration,  and  may  even  arrest  it  in  tetanic 
standstill.  Tlie  inhibitory  fibres  are  contained 
chiefly  in  the  superior  laryngeal  nerve,  and  their 
stimulation  arrests  the  respiration  in  muscular 
relaxation.  It  is  the  inhibitory  nerve  of  the 
heart;  slight  stimulation  increasing  the  diastolic 
periods,  and  stronger  stimulation  arresting  the 
action  of  that  organ.  On  division  of  the  nerve 
the  cardiac  contractions  are  accelerated.  It  has 
been  said  to  contain  trophic  fibres  for  the  heart 
and  lungs,  but  this  is  not  certain.  The  pneumo- 
gastric  is  an  afferent  nerve  for  the  vaso-motor 
centre,  the  action  of  "which  is  lowered  by  its 
stimulation,  so  that  the  arteries  tliroiighout  the 
body  are  relaxed.  It  is  the  motor  and  sensory 
nerve  for  the  oesophagus  ;  the  sensory  nerve  for 
the  stomach  ;  and  partly  also  the  motor  nerve 
for  the  stomach  and  intestines. 

Symptoms  due  to  paralysis  of  the  vagus  are 
more  frequently  met  with  than  those  which  result 
from  its  irritation.  Occasionally  both  are  com- 
bined. Laryngeal  spasm  and  vomiting  are  the 
irritative  symptoms  most  commonly  met  "^vith, 
but  occasionally  cardiac  inhibition  occurs.  Czer- 
miik,  for  instance,  was  able  to  arrest  his  heart  for 
a  few  beats  at  will,  by  pressing  a  small  tumour 
of  the  neck  against  his  pneumogastric.  Concato 
had  a  patient  in  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve.  The  in- 
creased frequency  of  pulse  which  corresponds  to 
its  paralysis  has  been  several  times  noted,  and 
has  occasionally  been  associated  witli  diminished 
frequency  of  respiration,  although  the  laryngeal 
paralysis,  also  resulting,  has  often  obscured  the 
effect  on  the  respiratory  movements.  Eoux  tied 
the  trunk  of  the  vagus  with  the  left  carotid ;  in- 
stantly respiration  was  arrested,  but  the  pidse 
was  also  retarded.  The  ligature  was  imme- 
diately relaxed,  but  the  patient  died  in  half  an 
hour.  Eobert  also  tied  the  nerve  with  the  caro- 
tid;  the  patient,  who  was  conscious,  immediately 
called  out,  '  I  am  suffocated ! '  and  his  voice  be- 
came hoarse.  lie  recovered,  but  the  hoarseness 
continued  for  six  months.  A  good  example  of  in- 
f  erference  with  the  functions  of  the  vagus  has  been 
recorded  by  Guttmann.  A  lad,  after  diphtheria, 
presented  paralysis  of  the  palate  and  of  one  ster- 
nomastoid.  His  respiration  qtiickly  became  re- 
duced to  twelve  per  minute,  and  very  laboured, 
while  his  pulse  rose  to  120,  and  he  died  in  a  few 
hours.  In  many  other  cases  a  similar  change  in 
the  pulse  and  respiration  has  been  noted,  and 
even  a  pulso-ratio  of  100-200.  In  the  face  of 
these  observations,  and  of  experiments  on  animals, 
it  is  not  easy  to  understand  a  fact  said  to  have 
been  observed  by  Billroth,  who  excised  half  an 
inch  of  one  pneumogastric,  which  was  implicated 
in  a  tumour,  without  any  resulting  symptoms. 
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The  important  central  relations  of  the  vagus 
above  alluded  to  cause  derangement  of  its  func- 
tion to  form  part  of  many  so-called  functional 
disorders  of  the  central  nervous  system.  Its 
nucleus  forms  part  of,  or  is  connected  with,  the 
respiratory  centre,  which  is  conspicuously  dis- 
turbed in  hydrophobia  and  some  other  diseases. 
The  phenomena  of  '  Cheyne-Stokes  breathing,'  or 
'  respiration  of  ascending  and  descending  rhythm,' 
are  probably  the  result  of  lowered  action  of  the 
respiratory  or  pneumogastric  centre  {see  Eespi- 
RATiON,  Disorders  of).  This  symptom  is  met  with 
in  cerebi'al  hsemorrhage,  uraemia,  meningitis,  and 
in  some  cardiac  diseases.  The  central  connections 
of  the  vagus,  in  the  hemispheres,  extend  to,  or  are 
connected  with,  those  parts  which  are  concerned 
in  emotion,  and  it  is  probably  tlirough  the  agency 
of  this  nerve  that  the  heart's  action  is  affected 
in  excitement  and  fear.  In  many  epileptic  fits 
the  central  representations  of  the  nerve  are  the 
parts  through  which  the  consciousness  is  first  af- 
fected, and  hence  the  so-called  'epigastric  aura.' 

A  similar  disturbance  seems  to  be  the  cause  of 
the  globus  hystericus  and  of  the  laryngeal  spasm, 
which  are  conspicuous  in  some  epileptic  and  hys- 
teroid  seizures.  The  nerve  is  closely  connected 
with  the  centre  or  nerves  for  equilibration,  so  that 
severe  vertigo,  on  whatever  dependent,  is  often 
followed  by  vomiting.  The  pneumogHstric  nu- 
cleus is  contiguous  to  the  internal  auditory  nu- 
cleus, and  part  of  the  auditory  nerve,  that  which 
comes  from  the  semicircular  canals  (the  space- 
nerve  of  Cyon)  is  known  to  be  concerned  in  equi- 
libration. In  the  vertigo  which  results  from 
disease  of  this  nerve,  or  of  the  canals  (labyrin- 
thine or  auditory  vertigo)  vomiting  is  very  com- 
mon, and  the  nausea  and  retching  of  sea-sickness 
are  probably  due  to  the  deranged  action  of  the 
semicircular  canals,  in  consequence  of  the  motion 
affecting  the  pneumogastric  centre.  It  is  pos- 
sible that  the  connection  of  the  vagus  with  the 
equilibria!  nerves  is  by  means  of  the  cerebellum, 
disease  of  which  so  constantly  causes  vomiting, 
although  this  connection  has  not  yet  been  traced. 
Conversely,  gastric  disturbance  of  the  vagus  is 
often  accompanied  by  vertigo,  especially_  when 
combined  with  pre-existent  imperfect  action  of 
the  auditory  nerve. 

1.  Pharyngeal  Branches.— The  branches  of 
the  pneumogastric  which  enter  the  pharyngeal 
plexus  supply  the  constrictors  of  the  pharynx 
and  the  soft  palate.  Some  have  asserted  that 
all  the  pharyngeal  branches  are  derived  from  the 
spinal  accessory;  the  pathological  evidence  that  the 
branches  to  the  soft  palate  are  derived  from  this 
source  is  very  strong,  siuce  when  one  vocal  cord 
is  paralysed  from  disease  of  the  roots  of  the 
spinal  accessory,  the  levator  palati  on  the  same 
side  is  always  paralysed,  and  very  often  the 
tongue.    See  Palvce,  Paralysis  of. 

(1)  Paralysis.— JErHn.onY.—l.ho  most  com- 
mon cause  of  paralysis  of  the  pharynx  is  disease 
of  the  origin  of  the  nerve  in  the  medulla;  such 
disease  commonly  also  involves  adjacent  nuclei 
(see  LADio-aLOSSo-LAnTNGEAL  Paealtsis).  Pa- 
ralysis may,  however,  result  from  meningeal 
disease  outside  the  medulla,  from  disease  of  the 
bones  of  the  base  of  the  skull,  but  .warcely  ever 
from  disease  outside  the  skull.  It  occasionally 
forms  part  of  diphtheritic  paralysis. 
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Symptoms. — The  chief  symptom  is  difficulty  iu 
swallowing.  Food  lodges  in  tlio  pharynx  about 
the  epiglottis,  and  small  particles  and  liquids  may 
enter  the  larynx.  If  tlio  paralysis  is  limited  to 
the  superior  constrictor,  liquids  may,  it  is  said, 
be  forced  up  into  the  nose  by  tlie  contraction  of 
the  middle  constrictor;  but  it  is  doubtful  whether 
this  occurs  unless  tlie  palate  also  is  paralysed. 
The  affection  of  one  nerve  causes  only  slight 
trouble  in  deglutition,  no  doubt  because  of  the 
circular  arrangement  of  the  muscular  fibres. 

Diagnosis. — The  only  conditions  with  whicli 
paralysis  of  the  pharynx  can  be  confounded  are 
spasm  and  organic  disease.  The  writer  once  saw 
an  elderly  man  with  distinct  pharyngeal  para- 
lysis, who  had  been  sent  to  an  eminent  surgeon 
because  the  difficulty  in  swallowing  «  as  supposed 
to  indicate  cancer  of  the  throat.  A  careful  exa- 
mination is  usually  sufficient  for  the  distinction. 

(2)  Spasm. —  Spasm  of  the  pharynx  may  be 
recognised  by  its  paroxysmal  character,  and  is 
almost  always  part  of  '  functional '  nervous  dis- 
ease. It  forms  part  of  the  spasm  of  hydrophobia ; 
and  occurs  in  hysteria,  and  in  some  other 
allied  states.  Individuals  are  sometimes  met 
with  who  are  unable  to  take  food  except  when 
alone,  so  great  is  the  amount  of  pharyngeal  spasm 
which  the  presence  of  others  induces. 

2.  Laryngeal  Branches.  —  It  will  be  re- 
membered that,  of  the  two  laryngeal  nerves,  the 
superior  is  the  sensory  nerve  for  the  larynx,  and 
also  supplies  motor  power  to  the  crico-thyroid 
muscle,  which  is  the  tensor  of  the  cords ;  while 
the  recurrent  laryngeal  is  purely  motor,  and  sup- 
plies the  other  muscles.  The  motor  fibres  of  both 
•are  derived  from  the  spinal  accessory.  Of  the 
muscles,  the  most  important  in  regard  to  para- 
lysis are  the  chief  abductor,  the  posterior  crico- 
arytsenoideus  (which  draws  the  postero-external 
angle  of  the  arytenoid  cartilage  backwards,  and 
so  moves  the  processus  vocalis  outwards) ;  the 
chief  adductor,  the  lateral  crico-arytsenoideus 
(which  draws  the  postero-external  angle  of  the 
arytenoid  cartilage  outwards,  and  thus  the  pro- 
cessus vocalis  inwards) ;  and  the  arytaenoideus 
(which  approximates  the  two  arytenoid  carti- 
lages). Other  muscles,  acting  at  the  same  time, 
increase  the  power  of  closure. 

(1)  Paralysis. — Only  paralysis  of  the  abduc- 
tors and  adductors  need  be  discussed  in  this 
article.  That  of  the  tensors  and  laxors  of  the 
vocal  cords,  although  very  important  among 
laryngeal  diseases,  is  always  the  result  of  local 
conditions,  not  of  lesions  of  the  pneumogastric 
nerve. 

.iExioLoaY. — Almost  all  diseases  of  the  nerve- 
trunk  affisct  the  fibres  to  the  larynx,  the  only 
exception  being  the  diseases  of  the  trunk  below 
the  origin  of  the  recurrent  laryngeal.  Syphilitic 
and  other  intracranial  disease,  injuries,  and 
pressure  by  tumours,  all  have  this  consequence ; 
and  the  motor  paralysis  is,  necessarily,  almost  as 
complete  in  disease  of  the  recurrent  laryngeal  as 
m  that  of  any  part  of  the  trunk  of  the  pneumo- 
gastric. In  diphtheria  the  larynx  is  also  somo- 
times  paralysed.  Rheumatic  paralysis  is  pro- 
bably always  local.  Diseases  affijcting  the  fibres 
of  origin  of  the  spinal  accessory  at  the  medulla, 
or  Its  trunk  in  the  neck,  or  the  recurrent  nerve, 
usually,  and  diphtheria  occasionally,  cause  para- 


lysis on  one  side  only.  Affections  of  the  nucleuB 
of  origin  of  the  nerve  are  usually  bilateral ;  and 
the  other  common  cause  of  bilateral  paralysis  is 
the  implication  of  both  recurrents  in  growths  in 
the  upper  part  of  the  thorax.  Diphtheria  also 
sometimes  causes  paralysis  of  both  nerves. 

Symptcms. — In  complete  unilateral  paraly.sis 
the  affi;cted  vocal  cord  is  usually  in  half-abduc- 
tion, in  the  position  assumed  after  death.  Al- 
though there  is  loss  of  all  movement,  that  of  ad- 
duction is  the  obtrusive  defect.  In  phonation  the 
unaflfected  cord  moves  up  to  or  beyond  the  middle 
line,  while  the  paralysed  cord  remains  motion- 
less; and  the  movements  outwards  in  inspiration 
and  inwards  in  expiration,  are  performed  only 
by  the  healthy  cord.    The  voice,  under  these 
circumstances,  may  be  hoarse,  or  it  may  be  little 
altered,  the  healthy  cord  being  moved  beyond  the 
middle  line  into  sufficient  proximity  to  the  other 
to  permit  phonation.    Complete  approximation, 
such  as  is  necessary  for  a  cough,  is  impossible; 
and  in  the  attempt  to  cough  the  patient  only 
succeeds  in  driving  air  quicklj'  through  the  open 
glottis,  and  no  sudden  explosive  cough  is  pos- 
sible.   Sometimes,  in  complete  unilateral  para- 
lysis, the  affected  cord  is  not  in  semi-abduction, 
but  is  nearly  up  to  the  middle  line.    It  is  in  the 
position  for  phonation,  and  so  there  is  no  defec- 
tive approximation  in  uttering  vowel-sounds  ;  but 
when  phonation  is  over,  and  especially  during  in- 
spiration, the  healthy  cord  is  abducted,  while  the 
paralysed  cord  remains  motionless.    Thus  the 
loss  of  abduction  is  the  conspicuous  defect.  On 
what  the  difference  in  the  position  of  the  para- 
lysed cord  depends,  whether  it  is  in  abduction  or 
in  adduction,  is  not  quite  certain.   The  position 
of  adduction  is  seen  especially  in  paralj-sis  of  the 
recurrent  nerve.  A  plausible  explanation,  which 
has  been  suggested  to  the  ^vriter  by  Dr.  Poore,  is 
that  the  position  of  abduction  is  the  early  state, 
and  that  after  a  time,  in  .some cases,  the  unopposed 
crico-thyroid  over-extends  the  cord,  and  so  brings 
it  into  the  middle  line,  just  as  in  other  organs, 
muscles,  the  opponents  of  which  are  paralysed, 
gradually,  by  their  tonic  shortening,  alter  the 
position  of  parts  to  which  they  are  attached.  In 
paralysis  from  disease  of  the  roots  of  the  spinal 
accessory  at  the  medulla,  the  affected  cord  is  al- 
ways, as  far  as  the  writer  has  seen,  in  a  state  of 
partial  abduction,  a  fact  which  harmonises  with 
Dr.  Poore's  explanation,  since,  in  this  case,  the 
crico-thyroid  will  also  be  paralysed.    When  the 
cord  is  in  the  position  of  adduction,  the  voice  is 
high-pitched.    At  rest  there  is  no  dyspncca,  but 
on  exertion  the  unabducted  cord  interferes  with 
the  entrance  of  sufficient  air,  and  respiration  be- 
comes stridulous  and  short ;  but  there  is  rarely, 
if  ever,  sufficient  dyspnoea  to  render  tracheotomy  • 
necessary. 

Bilateral  paralysis  is  much  less  common.  It 
may  be  due  to  central  disease  ;  to  diphtheria;  to 
pressure  on  both  recurrent  laryngeal  nerves  from 
tumours  iu  the  upper  part  of  "the  thorax  ;  or  to 
the  injury  of  these  nerves  in  the  excision  of  en- 
larged thyroid.  Two  remarkable  cases  have  been 
recorded  (Baiimler,  Johnson),  in  which  pressure 
on  one  recurrent  laryngeal  and  vagus  has  caused 
paralysis  of  both  vocal  cords,  in  one  case  equally, 
iu  the  other  less  on  the  side  opposite  to  the  tu- 
mour than  on  the  same  side.    Dr.  Johnson  sug- 
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geets  that  the  mechanism  is  probably  an  inhibi- 
tion of  the  central  nucleus  on  both  sides,  by  the 
pressure  of  the  afferent  fibres  in  the  vagus.  In 
bilateral  paralysis  the  same  difference  in  the 
position  of  the  cords  is  met  with  as  in  unilateral 
paralysis.  Sometimes  they  are  apart,  in  half- 
abdtction,  and  sometimes  approximated  in  ad- 
duction. In  each  case  they  are  motionless.  In 
the  first  instance  the  absence  of  the  adduction 
for  phonation  is  more  conspicuous  than  the  want 
of  respiratory  movement,  and  leads  to  the  condi- 
tion being  designated  paralysis  of  the  adductors ; 
in  the  latter  the  absence  of  the  normal  abduction 
on  inspiration  attracts  cliief  attention,  and  there 
is  said  to  be  paralysis  o  f  the  abductors.  It  is  pro- 
bable that  Dr.  Poore's  explanation  applies  to 
these  cases  also.  The  difference  between  the  two 
in  their  symptoms  is  very  great.  When  the  vocal 
cords  are  in  abduction  phonation  is  almost,  or 
quite,  impossible,  and  there  is  no  closure  of  the 
glottis  in  cough.  There  may  be  no  dyspncea 
unless  on  very  active  exercise.  When,  however, 
the  cords  are  near  the  middle  line,  the  patient's 
condition  is  very  different.  He  is  able  to  speak, 
but  only  in  a  high,  stridulous  voice.  The  most 
urgent  symptoms  arise  from  the  absence  of  the 
normal  respiratory  movements.  Instead  of  being 
abducted  in  inspiration,  the  pressure  of  the  air 
brings  the  cords  closer  together,  while  the  cur- 
rent, in  expiration,  separates  them.  This  in- 
spiratory approximation  of  the  cords  constitutes 
a  source  of  the  gravest  danger.  When  the  pa- 
tient is  at  rest  enough  air  may  enter  to  prevent 
dyspncea,  but  exertion  brings  on  stridor  and  in- 
tense difficulty  of  breathing.  The  least  swelling 
of  the  cords  occludes  the  glottis  entirely.  This 
condition  is  one  of  great  rarity,  and  is  most 
commonly  due  to  central  disease. 

Slight  impairment  of  adduction  of  the  cords  is 
a  very  common  and  much  less  grave  affection,  mot 
with  in  general  weakness,  hysteria,  and  local  in- 
flammatory diseases.  It  has  been  termed  '  phonic 
paralysis,'  because  in  the  slight  effort  of  speaking 
the  cords  are  not  approximated,  while  in  the 
stronger  effort  of  the  cough  they  are  brought  to- 
gether perfectly.  It  does  not  result  from  nerve- 
lesions. 

AncBsthesia  of  the  larynx  may  result  from 
disease  of  the  superior  laryngeal  nerve,  but  is 
extremely  rare  from  this  cause.  Lessened  sensi- 
bility, bilateral,  is  not  uncommon  in  central  dis- 
ease of  the  medulla. 

(2)  Spasm. — The  common  form  of  spasm  of  the 
laryngeal  muscles  is  that  of  the  adductors.  The 
muscles  which  close  the  glottis  are  far  more 
powerful  than  those  which  open  it,  hence  any  ir- 
ritation of  the  nerves — direct,  central,  or  reflex — 
causes  closure.  For  this  closure,  since  it  plays 
an  important  part  in  many  physiological  pro- 
cesses, a  central  mechanism  is  provided,  which 
is  readily  excited  by  various  means.  In  cough, 
for  instance,  it  may  be  excited,  not  only  from 
the  special  afferent  nerves  of  the  throat,  larynx, 
and  limgs,  but  also  by  those  of  the  stomach,  and 
even,  it  is  believed,  by  the  branch  of  the  vagus 
which  goes  to  the  external  auditory  meatus. 
Spasmodic  cough  may  result  from  tlie  simple  ir- 
ritability of  the  centre,  as  in  hysteria  ;  and  a  pe- 
culiar barking  cough  is  occasionally  the  result  of 
miisturbatioD  in  boys.  In  whooping  cough,  again. 
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the  glottis,  after  being  closed,  ia  imperfectly  re- 
laxed, so  that  a  sound  accompanies  the  next 
inspiration.  Simple  laryngeal  spasm,  without 
implication  of  the  expiratory  muscles  (laryngis- 
mus stridulus),  occurs  in  children,  in  whom,  in 
consequence  of  the  constitutional  condition  known 
as  rickets,  the  central  nervous  system  is  in  a 
state  of  undue  irritability.  In  this  the  vaso-mo- 
tor  centre  seems  to  participate ;  a  child,  on  some 
exciting  cause,  as  a  start,  a  reflex  impression,  or 
on  none,  suddenly  turns  pale,  is  unable  to  get  its 
breath  for  a  few  seconds,  and  then,  the  spasm 
relaxing,  air  is  drawn  through  the  slowly  open- 
ing glottis  with  a  crowing  noise.  Quite  similar 
attacks  may  occur  in  adults.  It  may  be  accom- 
panied by  distinct  com-ulsive  action  elsewhere. 
In  the  paroxysms  of  epilepsy  a  similar  combi- 
nation is  seen  ;  the  epileptic  cry  is  the  result  of 
laryngeal  spasm.  Hydrophobia  also  is  attended 
with  a  paroxysmal  closure  of  the  glottis. 

Since  the  closure  of  the  glottis  is  the  physio- 
logical effect  of  irritation  of  the  afferent  laryn- 
geal nerves,  it  is  not  surprising  that  spasm  ac- 
companies a  large  number  of  laryngeal  diseases, 
varying  in  its  prominence  according  to  the  irri- 
tative nature  of  the  disease,  and  the  irritability 
of  the  reflex  mechanism  ;  and,  since  the  latter  is 
most  intense  in  children,  we  have  in  them  a  con- 
dition in  which  the  slightest  local  catarrh  gives 
rise  to  spasm.  The  attacks  tend  to  occur  es- 
pecially at  night,  when  the  reflex  centres,  re- 
leased by  sleep  from  the  control  of  the  higher, 
are  in  their  most  active  state.  Spasm  may  occur, 
not  merely  from  irritation  of  the  laryngeal  nerve, 
but  from  that  of  the  vagus  below  (or  by  compres- 
sion by  tumour),  the  afferent  nerves  from  the 
lungs  being  sufficient  to  generate  it.  Reflex 
spasm  is  always  bilateral  in  character.  Direct 
spasm  by  irritation  of  the  recurrent  laryngeal 
usually  involves  only  one  vocal  cord  ;  but  in  a  few 
cases  spasm  so  excited  has  been  bilateral.  This 
result  can  only  be  explained  either  by  assuming 
the  irritation  of  some  afferent  fibres,  or  by  as- 
cribing it  to  the  spasm  of  the  arytaenoideus, 
which  is  a  bilateral  muscle  (Krisliaber). 

A  very  rare  condition  of  'functional  spasm' 
has  been  described,  in  which  spasm  is  excited  by 
attempts  to  speak.  It  has  been  thought  to  be 
similar  in  its  nature  to  writer's  cramp. 

3.  Pulmonary  Branches.— The  effect  of  dis- 
turbance of  the  pneumogastric  on  the  respiratory 
movements,  and  the  reflex  effect  of  disturbances 
of  the  afferent  pulmonary  branches,  have  been 
already  described.  The  muscular  fibres  of  the 
bronchi  are  innervated  by  the  nerve,  and  their 
paroxysmal  contraction  in  asthma  is  thought  to 
be  produced  through  its  agency.  It  has  been 
asserted  that  ihe  plain  muscular  fibres,  said  to 
exist  throughout  the  lung-tissue,  are  supplied 
by  it  (Gerlach),  and  their  contraction  has  been 
assumed  to  explain  a  peculiar  form  of  emphy- 
sema, which  has  been  observed  in  compression 
of  the  puoumogastric  (Tuczek)  ;  but,  since  deep 
breathing  of  a  costo-superior  type  was  observed, 
it  is  possible  that  the  effect  is  the  result  of  the 
energetic  respiration  from  the  disturbance  of 
the  centre.  The  pncumogastric  is  commonly 
believed  to  contain  vaso-motor  fibres  fur  the 
vessels  of  the  lungs,  but  Brown-S^quiird  and 
Franck  have  separately  shoivn  that  these  fibres 
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are  contained,  not  in  tho  vagus,  but  in  tlie 
sympatlietic.  Vii.scuiar  lesions  of  tlio  lungs 
have,  however,  been  observed  after  section  of  tho 
vagus.  Michaelson  noted  rapid  congestion  and 
h£emorrlmge.  It  is  possible  that  this  may  be  of 
reflex  origin.  The  congestion  noted  after  lesion 
of  the  pons  may  also  be  produced  through  the 
agency  of  the  sympathetic.  In  a  case  of  hsemor- 
rhage  into  the  pons,  fatal  in  two  hours,  the 
writer  found  intense  congestion  with  extravasa- 
tion into  ihe  left  lung,  and  hnemorrhages  in  the 
left  extremity  of  tho  stomach. 

After  section  of  the  vagus,  animals  die  from 
chronic  pneumonia,  and  hence  the  vagus  has  been 
supposed  to  be  a  trop)hic  nerve  for  tlie  lungs. 
But  the  changes  have  been  accounted  for  by  the 
entrance  into  the  bronchi  of  food  from  the 
pharynx,  in  consequence  of  the  obstructive 
paralysis  of  the  oesophagus,  and  the  paralysis  of 
the  larynx  (Traube,  Steiner).  All  admit  that 
this  is  one  cause  of  the  pulmonary  affection,  but 
differ  as  to  its  adequacy  in  all  cases.  The  ques- 
tion is  still  undecided. 

4.  Cardiac  Branches.- — The  inhibitory  effect 
of  irritation,  and  acceleration  of  the  heart's  action, 
■which  residts  from  lessened  action  of  the  vagus, 
have  been  before  alluded  to.  The  increased 
frequency  has  been  several  times  observed  in 
cases  of  local  disease  of  the  vagus  in  the  thorax, 
compression  by  mediastinal  tumours,  &c.  In  a 
case  of  phthisis,  for  instance,  in  which  the  pulse 
■was  at  first  occasionally,  and  afterwards  con- 
stiintly,  frequent  (130-148),  Meixner  found  the 
left  vagus  enclosed  in  a  mass  of  enlarged  glands 
in  the  upper  opening  of  the  thorax.  The  vagus 
is  also  the  afferent  nerve  from  the  heart,  and 
although  we  are  normally  unconscious  of  the 
cardiac  action,  some  of  the  disordered  sensations 
of  disease  are  apparently  produced  through  its 
agency.  The  subject  of  angina  pectoris,  and  its 
relation  to  the  vagus,  are  discussed  in  a  separate 
article,  but  it  may  be  here  noted  that  in  some 
anginal  attacks  the  heart's  action  is,  for  a  time, 
arrested  or  retarded,  and  that  in  a  few  cases 
these  symptoms  have  been  found  associated  with 
organic  disease  of  the  cardiac  plexus.  Thus  in 
a  case  in  which,  during  paroxysms  of  intense 
anginal  anguish,  the  heart's  action  'was  arrested 
for  four  or  six  pulsations,  Heine  found  a  tumour 
involving  the  cardiac  plexus.  In  a  case  recorded 
by  Blandin,  anginal  attacks  were  associated 
■with  a  small  tumour  of  the  vagus.  Further, 
there  are  afferent  fibres  from  the  heart  inhibiting 
the  action  of  tho  vaso-motor  centre,  and  these 
are  probably  stimulated  in  some  anginal  seizures. 

After  disease  or  injury  of  the  vagus,  the  heart 
has  been  found  in  a  state  of  fatty  degeneration, 
and  hence  it  has  been  thought  that  the  vagus 
contains  Irophie  fibres  for  the  cardiac  substance. 

5.  Branches  to  the  Alimentary  Canal.— 
The  branches  to  tho  oesophagus  are  rarely  diseased 
except  in  cases  of  affection  of  the  nerve-trunk  or 
of  the  centre.  In  very  rare  cases  such  di.=caso 
has  caused  difficulty  in  swallowing,  simulating 
stricture.  Spasm  of  the  oesophagus  is  more 
frequent.  The  vagus  is  the  sensory,  and  in  part 
the  motor  nerve  for  the  stomach.  Its  fibres  are 
very  sensitive  to  any  local  irritation,  and  not 
rarely  the  scat  of  spontaneous  neuralgia.  Hun- 
e[er  is  generally  believed  to  be  a  pnoumognstric 


sensation,  and  complete  loss  of  the  sensations  of 
hunger  and  thirst -siere  noted  in  a  ease  of  soften- 
ing of  the  root  of  the  vagus  from  an  aneurism  of 
tho  vertebral  artery  (Johnson).  Appetite,  how- 
ever, is  not  always  lost  in  animals  when  the 
pneumogastrics  have  been  divided  (Reid).  In 
some  cases  of  disease  of  the  nerve,  excessive 
appetite  has  been  noteil.  This  symptom,  for  in- 
stance, was  noted  in  ono  case,  in  conjunction 
with  dyspnoea,  noisy  breathing,  and  vomiting  of 
unaltered  food  :  post  mortem,  both  pneumogas- 
trics were  found  atrophied  (Swan).  In  another 
case  of  insatiable  appetite,  small  neuromata 
were  found  on  the  nerve.  It  is  possible  that  the 
polyphagia  may  be  in  part  tho  result  of  the 
defective  digestion  of  food. 

The  pneumogastric  is  also  m  part  the  motor' 
nerve  of  the  stomach  ;  after  its  section  the  eon- 
tractions  of  the  organ  are  lessened,  although 
not  altogether  arrested.  Vomiting  is  probably 
produced  through  its  agency,  by  varied  reflex 
and  central  irritation.  In  the  latter  case  (as  in 
meningitis)  the  vomiting  is  sometimes  extremely 
rapid.  The  writer  has  kno^wn  paroxysmal  vo- 
miting to  result  from  the  intermitting  pressure 
of  a  tumour  on  the  vagus ;  and  Boinet,  having 
exposed  the  vagus  in  an  operation  in  the  neck, 
noted  that  ■whenever  he  touched  the  nerve  the 
patient  vomited. 

The  vagus  accelerates  the  contraction  of  the 
intestines,  but  no  intestinal  symptoms  have  been 
noted  from  its  disease. 

General  Diagnosis. — The  chief  symptoms  on 
■which  the  diagnosis  of  disease  of  the  vagus,  in 
any  given  case,  ■n'oiild  rest,  are  the  laryngeal 
paralysis ;  retarded  respiration ;  accelerated  or 
retarded  heart ;  and  vomiting.  The  diagnosis 
of  the  seat  of  the  disease  rests  upon  the  range 
of  the  symptoms,  and  associated  morbid  pro- 
cesses. Disease  of  the  trunk  of  the  vagus  is 
much  less  common  than  disease  of  its  branches 
or  roots.  Paralysis  of  one  vocal  cord,  for  in- 
stiince,  is  almost  always  the  result  of  pressure, 
either  on  the  recurrent  laryngeal,  or  on  the 
roots  of  the  spinal  accessory  at  the  medulla. 
Bilateral  symptoms  are  usually  due  to  central 
disease,  or  else  (if  slight)  are  of  merely  local 
origin.  In  most  cases  of  pressure  on  the  trunk 
and  branches  of  the  vagus  tho  cause  of  the 
symptoms  is  distinct,  the  only  exception  being 
deep-seated  tumours  in  the  thorax. 

Prognosis. — The  prognosis  is  that  of  tho  cause 
of  tho  disease,  and  is  sufficiently  discussed  in 
other  articles. 

Teeatjient. — Little  can  be  said  on  the  general 
treatment  of  the  diseases  of  the  pneumogastric, 
since  it  depends  on  the  different  conditions  to 
which  the  symptoms  ai-e  due,  and  ■which  are  do- 
scribed  elsewhere.  Central  disease,  and  causes 
of  pressure  on  the  nerve  are,  as  a  nile,  beyond 
tho  range  of  treatment.  Whenever  there  is 
reason  to  suspect  pressure  on  the  nerve-roots 
(from  the  combination  of  paralysis  of  the  tongue, 
palate,  and  one  vocal  cortl),  iodide  of  potassium 
should  be  given,  since  this  is  more  frequently 
due  to  syphilis  than  to  any  other  cause.  In 
laryngeal  paralysis  tho  local  application  of  elec- 
tricity is  sometimes  useful,  but  more  so  in  the 
weakness  ■which  depends  on  local  causes  than  in 
that  which  is  duo  to  nerve-lesions.  Injections 
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01  strychnine  are  also  sometimes  useful,  even,  it 
is  said,  when  its  administration  by  the  mouth  is 
without  efifect.  In  central  paralysis  the  treat- 
ment -will  depend  on  the  indication  given  by 
the  mode  of  onset  regarding  the  nature  of  the 
lesion,  whether  softening  or  degeneration.  In 
aU  spasmodic  affections,  sedative  inhalations, 
especially  chloroform,  are  useful ;  and  bromides 
will  lessen  the  irritability  of  the  nerve-centre 
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PlfETTMOGBAPH  {-irvevixaiv,  the  lungs,  and 
ypd(pa,  1  write). — An  instrimient  for  recording 
the  movements  of  respiration.  See  Physical 
Examination. 

PNEUMOITIA  {iTvevixoiv,  the  lungs).— In- 
flammation of  the  substance  of  the  lungs.  See 
Lungs,  Inflammation  of. 

PNEtnvrO-PEBICAEDITTM  {-Kvevixa,  air, 
and  TrepiKapSiov,  the  pericardium). — A  collection 
of  gas  in  the  pericardium.  See  Pbeicaeditim:, 
Diseases  of. 

PWETTMOTHOBAX  (■wvev/xa,  air,  and 
edpal  the  chest).— A  collection  of  gas  in  the 
cavity  of  the  pleura.    See  Pi.euka,  Diseases  of, 

POCK.— A  popular  term  for  pustule,  as 
though  a  pocket  or  pouch  in  the  skin  filled  with 
pus.  From  the  plural  of  pock  is  deriyed  pox; 
hence,  small-pox,  chicken-pox,  the  great  pox  or 
venereal  pox,  and  so  forth. 

PODAGBA  (iroCj,  the  foot,  and  &ypa,  a 
seizure). — A  common  synonym  for  gout,  as  it 
usually  attacks  the  foot.    See  Govt. 

PODALGLA  (ttovs,  the  foot,  and  &Kyos, 
pain).— A  name  for  pain  in  the  foot,  due  to  any 
cause,  such  as  gout,  rheumatism,  &c. 

POINTS  DOTJIiOUBEUS:  (Fr.)— Tender 
points  in  connection  with  the  affected  nerves  in 
neuralgia.    See  Neuraxgla. 

POISONOUS  AJSriMALS.  See  Venomous 
Animals. 

POISOT3"OTrs  POOD.— Under  certain  con- 
ditions, various  articles  of  diet,  especially  meat, 
eggs,  milk,  butter,  cheese,  and  honey,  may  be- 
come possessed  of  poisonous  properties,  and 
this  may  arise  from  a  variety  of  causes,  besides 
the  introduction  of  known  and  specific  poisons. 
Moreover,  certain  kinds  of  animal  food— fish 
chiefly— may  be  possessed  of  definite  toxic  pro- 
perties. 

Food  may  be  more  or  less  poisonous — (1)  from 
imsoundness,  either  from  putridity  or  decomposi- 
tion, and  from  disease ;  (2)  from  the  presence  of 
parasites;  (3)  from  mouldiness,  or  presence  of 
deleterious  fungi ;  and  (4)  where  the  flesh  is  that 
of  animals  which  have/ed  on  noxious  or  poisonous 
plants  ;  and  under  this  head  may  also  be  classed 
poisonous  honey,  which  bees  have  gathered  from 
poisonous  plants.  (6)  It  may  be  of  the  nature  of 
poisonous  fish,  using  the  term  fish  in  the  popular 
sen.se.  Parasitic  diseases  might  strictly  be  said 
to  come  under  head  (1);  but  as  they  are  dis- 
cussed in  separate  articles,  the  preventive  mea- 
sures to  be  adopted  in  the  use  of  food  infested 
with  parasites  wiU  alone  be  treated  of  in  this 
place.    See  Cysticehci  ;  TjENia  ;  and  Trichina. 

Poisonous  Vegetables. — Unsound  or  even 
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rotten  vegetables  and  fruits  may  be  consumed 
especially  m  hot  summers,  and  become  fertile 
sources  of  varied  forms  of  poisoning.  The  symp- 
toms produced  by  the  ingestion  of  large  quan- 
titles  of  unsound  fruit  and  vegetables  are  usually 
ot  a  diarrhoeal  character,  not  often  of  an  alarm- 
ing seventy,  except  in  the  cases  of  the  young 
and  feeble.  They  may,  however,  sometime^ 
attain  a  fatal  severity.  The  cause  is  usually 
obvious,  and  the  treatment  is  simple— mild  pur- 
gatives, as  rhubarb  or  castor  oil,  with  or  followed 
by  opiates,  to  remove  peccant  matters  from  the 
mtestines  ;  and  stimulants,  as  ammonia  or  alco- 
nol,  il  there  be  much  collapse. 

Poisonous  Meat.-raiw<e(Z  or  putrid  Meat. 
The  obvious  characteristics  of  good,  sound  flesh 
meat  are  that  its  colour  is  red— neither  pale  pink 
nor  deep  purple;  that  it  is  marbled  in  appearance ; 
farm  and  elastic  to  the  touch,  scarcely  moistening 
the  fingers  ;  having  a  slight  and  not  unpleasant 
odour  :  and  that  when  exposed  to  the  air  for  a  day 
or  two.  It  should  neither  become  dry  on  the  surface, 
nor  wet  and  sodden.  Sound  meat  is  acidto  litmus 
paper ;  unsound  meat  may  be  neutral  or  alkaline. 
Meat  may  be  tainted  with  physic  administered  to 
the  animal.    It  is  a  common  practice  when  a  fat 
and  valuable  animal  is  unwell,  to  physic  it,  and  if 
its  recovery  be  not  speedy  to  slaughter  it.  The 
meat  of  such  animals  may  often  be  met  with  in 
our  markets,  and  may  induce  illness  from  the 
physic  with  which  it  is  contaminated.  The  effects 
of  simple  putridity  are  most  varied.    It  is  well 
Imown  that  some  nations  habitually  eat,  and 
even  prefer,  putrid  in  preference  to  fresh  meat  ; 
and  the  development  of  rottenness  in  eggs  for 
the  epicure  is  an  art  in  China.    There  is  no 
doubt  that  habit  has  much  to  do  with  the  toler- 
ance of  putrid  meat — whether  cooked  or  only 
partially  cooked- by  the  stomach.    But  tainted 
game,  and  indeed  all  kinds  of  meat  in  which 
putrefaction  has  commenced,  may,  when  taken, 
indubitably  produce  disease.    This  is  chiefly  of 
a  diarrhoeal  character,  preceded  by  rigors,  and 
attended  with  collapse,  and  it  may  be  convulsions 
and  other  signs  of  a  profound  affection  of  the 
nervous  system. 

The  effects  of  such  tainted  meat  are  slight  as- 
compared  with  those  which  are  produced  by  the 
sausage-poison,  developed  by  a  sort  of  modified 
putrefaction  in  certain  German  sausages.  These 
sausages,  when  they  become  musty  and  soft  in 
their  interior,  nauseous  in  odour  and  flavour,  and 
acid  to  test-paper,  acquire  a  highly  poisonous 
character,  and  are  frequently  fatal  in  their  effects. 
The  symptoms  produced  by  their  use  are  gastrie 
pain,  vomiting,  diarrhoea,  depression,  coidness  of 
the  limbs,  and  weak,  irregular  cardiac  action. 
Fatal  cases  end  in  convulsions  and  oppressed 
respiration,  death  ensuing  from  the  third  to  the 
eighth  day.    The  nature  of  the  sausage-poison, 
which  is  probably  akin  to  that  of  putrid,  and 
indeed  all  non-speciflcally  tainted  meats,  has  been 
a  matter  of  considerable  controversy.  Some  have 
held  that  the  toxic  action  is  due  to  the  develop- 
ment of  rancid  fatty  acids;  others  believe  that  a 
so-called  catalytic  body  is  produced,  capable  of 
setting  up  by  contact  a  similar  catalytic  action. 
Others  have  regarded  the  sausage-poison  as  due 
to  the  formation  of  pyrogenous  acids  during  the> 
process  of  drying  or  smolmig  the  sausages.  Tho 
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recent  discovery  by  Selmi  of  a  class  of  poisonous 
alkaloids,  termed  ptomaines,  developed  during 
putrefaction  of  animal  matters,  on  the  one  hand; 
and  the  discovery  by  Ballard  and  Klein,  still  more 
recently,  that  the  fatally  poisonous  properties  of 
ham  prepared  according  to  the  American  method, 
may  be  due  to  the  presence  of  a  parasitic  bacil- 
lus, point  to  one  or  other  of  these  two  latter 
causes  as  the  source  of  the  effects  of  sausage- 
poison.  Others  have  referred  the  effects  to  the  pre- 
sence of  a  microscopic  fungus  — samwa  botulina. 

Poisoned  Meat. — The  poisonous  nature  of  the 
flesh  of  animals  which  have  fed  on  certain  plants, 
for  example,  hares  which  have  fed  on  certain 
species  of  rhododendron,  pheasants  on  the  calmia, 
&c.,has  been  abundantly  demonstrated,  and  need 
only  be  referred  to  here.  The  honey  from  bees 
which  have  garnered  on  poisonous  plants,  as  the 
azalea,  may  likewise  be  deleterious  ;  and  the  fact 
is  of  classical  interest.  The  milk  even  of  goats 
and  other  mammalia  which  have  browsed  on 
poisonous  herbs  has  also  proved  poisonous. 

Diseased  Meat. — The  poisonous  effects  of  meat 
affected  with  certain  parasites — trichina,  cysti- 
cerci,  trematodes,  &c.,  are  referred  to  in  the  ar- 
ticles bearing  these  names.  Great  quantities  of 
meat  pass  through  our  markets  which  is  undoubt- 
edly the  flesh  of  animals  affected  with  disease — 
foot-and-mouth  disease,  pleuio-pneumonia,  pig 
typhoid,  tlie  so-called  scarlatina  of  swine,  sheep- 
pox,  &c. ;  and  it  is  a  quite  undecided  point  as  to 
whether  such  flesh  produces  any  injurious  effects. 
To  stop  the  sale  of  such  meat  would  undoubtedly 
be  to  cut  off  large  sources  of  our  meat  supplies. 
The  evils  attending  th6  use  of  such  diseased  meat, 
when  well  cooked,  have  undoubtedly  been  exag- 
gerated ;  but,  on  the  other  hand,  there  is  enough 
evidence  to  show  that  the  use  of  certain  kinds  of 
diseased  meat  is  followed  by  serious  results.  Thus 
it  is  generally  admitted  that  the  flesh  of  animals 
which  have  suffered  from  pleuro-pneumonia  and 
murrain,  will  give  rise  to  boils  and  carbuncles. 
Braxy  mutton  may  also  produce  disease  when 
eaten.  Trichina  will  produce  trichinosis;  hy- 
datids the  tape-worm ;  &c. 

Poisonous  Fish,  Crustacea,  and  Mol- 
lusks. — Cases  of  poisoning  by  fish,  Crustacea, 
and  the  so-called  shell-fish  of  our  islands  are 
not  unfrequently  met  with.  Generally  it  is  the 
ingestion  of  crabs,  lobsters,  and  mussels  which 
produces  such  results.  These  are  usually  of  a 
distressing,  rather  than  of  a  serious  character, 
nettle-rash  being  a  common  symptom.  Occa- 
sionally, however,  fatal  results  have  ensued  from 
the  use  of  mussels.  In  tropical  seas  poisonous 
flsh  are  more  plentiful— the  golden  sardine,  the 
bladder-fish,  the  grey  snapper,  &c. ;  and  these 
being  eaten  by  larger  fish,  as  the  baracosta, 
perch,  globe-fish,  conger-eels,  &c.,  the  latter 
may  become  in  turn  poisonous. 

Pbb-vbntitk  and  CtJitATivK  Measures. — Good 
cookery,  that  is,  exposure  to  a  sufiiciently  high 
temperature  for  a  sufiiciently  lengthened  time,  is 
undoubtedly  the  best  treatment,  short  of  abso- 
lute destruction,  of  unsound  and  diseased  meat. 
So  long  as  meat  is  high-priced,  and  the  effects  of 
diseased  meat  so  little  understood  and  so  un- 
defined, it  will  be  impossible  to  induce  medical 
■officers  of  health  and  sanitary  inspectors  to  seize 
fill  the  diseased  and  unsound  meat  which  is  daily 


offered  for  sale.  Notwithstanding  all  that  has 
been  said  to  the  contrary,  experienced  observer.s 
are  agreed  that  thorough  exposure  of  the  meat 
throughout  to  the  temperature  (140°  Pah.)  a; 
which  albumen  is  coagulated,  is  destructive  to 
the  parasites  of  flesh.  Smoking  is  less  effective. 
Salting  is  more  effective  than  smoking  ;  but  there 
is  some  evidence  to  show  that  sailing  may  merely 
hold  the  life  of  organisms  in  suspense  without 
entirely  destroying  their  vitality ;  and  thus  in  the 
conversion  of  American  salted  pork  into  American 
hams  in  this  country — a  process  of  re-salting  and 
subsequent  drying — the  specific  germ  (a  bacillus) 
has  been  known  to  be  again  rendered  harmful. 
It  is  not  known  whether  efficient  cooking  entirely 
removes  the  deleterious  effects  of  flesh  affected 
with  other  than  parasitic  disease,  as,  for  example, 
pleuro-pneumonia. 

The  curative  measures  for  the  results  of  eating 
poisonous  food  cannot  be  specifically  described. 
They  are  those  which  must  be  arrived  at  on 
general  principles.  Symptoms  are  to  be  treated, 
and  the  powers  of  the  patient  sustained,  until  the 
deleterious  matter  is  removed  by  excretion,  or 
the  trichina,  e.g.,  has  become  encysted. 

Thomas  Stevenson. 

POISOMTOXTS    GASES.     See  Cabbonic 

Acid  ;  Cabbonic  Oxide  ;  .Petjssic  Aced  ;  &c. 

POISONS. — Stnon.  :  Fr.  Poisons  ■,G&t.  Gifte. 
Definition. — There  is  no  legal  definition  of 
the  word  poison,  and  the  definitions  usually  pro- 
posed are  apt  to  include  either  too  much  or  too 
little.  Generally,  a  poison  may  be  defined  as  a 
substance  having  an  inherent  deleterious  pro- 
perty, which  renders  it  capable  of  destroying 
life  by  whatever  avenue  it  is  taken  into  the 
system.  Substances  which  act  only  mechani- 
cally, such  as  powdered  glass,  are  not  poisons. 
In  popular  language,  a  poison  is  a  substance 
capable  of  destroying  life  when  taken  in  small 
quantities.  A  poison,  then,  may  be  defined  as 
any  substance  which  when  introduced  into  the 
system,  or  applied  externally,  injures  health  or 
destroys  life  irrespective  of  mechanical  means 
or  direct  thermal  changes.  See  Poisonous  Food. 

Action. — Poisons  may  exert  a  twofold  action. 
Their  action  is  either  local  or  remote,  or  both 
local  and  remote.  The  local  action  of  a  poison 
is  usually  one  of  corrosion,  inflammation,  or  an 
effect  on  the  nerves  of  sensation  or  of  motion. 
The  remote  actions  of  a  poison  are  usually  of  a 
specific  character,  though  some  writers  group 
the  remote  effects  of  poisons  under  two  heads, 
and  speak  of  the  common  and  specific  remote 
effects  of  a  poison.  The  local  actions  of  a  poison 
of  the  corrosive  class  are  usually  so  well  marked 
and  so  easily  recognised,  that  the  fact  of  its  ad- 
ministration is  obvious.  The  same  may  be  said, 
in  a  lesser  degree,  of  the  irritant  poisons,  espe- 
cially the  mineral  irritants  ;  but  here  the  symp- 
toms often  so  closely  simulate  those  of  natural 
disease  as  to  render  the  diagnosis  a  matter  of 
great  difficulty.  An  accurate  acquaintance  with 
the  remote  specific  effects  of  the  various  common 
poisons  is  indispensable  to  the  medical  practi- 
tidner.  The  class  of  poison  which  has  been  ad- 
ministered or  taken  will  thus  be  suggested  to 
his  mind  by  the  symptoms  observed,  and  not 
unfrequent.ly  the  specific  poison  will  be  suspected. 


In  this  way  the  physician  may  often  be  at  once 
able  to  _  diagnose,  from  the  symptoms  alone, 
the  administration  of  strychnia,  henbane,  or  can- 
tharides.  Great  care  must  be  taken,  however, 
not  to  draw  a  rash  conclusion  from  the  one 
symptom  alone ;  as,  for  instance,  from  the  teta- 
nic spasms  which  are  so  marked  a  feature  in 
strychnia -poisoning. 

It  is  generally,  but  not  universally,  held  that 
absorption  is  necessary  in  order  that  a  poison 
should  be  able  to  exert  its  specific  effect.  Some, 
nevertheless,  are  of  opinion  that  a  poison  may 
destroy  life  by  an  action  on  the  nervous  system 
before  absorption  has  had  time  to  take  place. 
The  facts  in  support  of  this  view  are,  however," 
few.  and  open  to  doubt.  ' 

Modifying  Circumstances. — The  usual  ac- 
tion of  poisons  may  be  greatly  modified— (1)  by 
the  largeness  of  the  dose,  and  the  state  of 
aggregation,  admixture,  or  chemical  combination 
of  the  poisons  themselves ;  (2),  by  the  part  or 
membrane  to  which  they  are  applied;  and  (3), 
by  the  condition  of  the  patient.    Thus,  for  ex- 
ample, opium  may  be  a  medicament  or  a  poison 
according  to  the  dose  in  which  it  is  given; 
and  a  dose  of  opium  which  may  be  beneficial  to 
an  adult  in  certain  states  of  the  system  may  be 
fatal  to  a  young  child,  or  to  the  adult  when 
sufFenng,  for  example,  from  Bright's  disease. 
All  barium  salts  are  poisonous,  except  the  sul- 
phate, which  is  one  of  the  most  insoluble  of 
all  mmeral  substances.    The  simple  cyanides 
are  highly  poisonous,  and  the  same  may  be  said 
of  many  double  cyanides.    But  the  double  cya- 
nide of  iron  and  potassium  (potassium  ferro- 
cyanide)  is  almost  without  action  on  the  system. 
The  part  or  tissue  to  which  a  poison  is  applied 
must  obviously  greatly  affect  the  activity  of  a 
poison,  owing  to  the  varying  rapidity  with  which 
absorption  takes  place  through  the  cutaneous, 
mucous,  serous,  and  other  surfaces  of  the  body. 
Curare  may  be  swaUowedin  a  considerable  dose, 
without  producing  any  appreciable  effect,  whilst 
a  small  quantity  of  the  same  substance  intro- 
duced into  a  wound  will  speedily  prove  fatal.  It 
has  been  found  that  when  a  poison  is  slowly  ab- 
sorbed, so  that  it  can  be  e-ther  disposed  of  in 
the  system  or  again  excreted  more  rapidly  than 
It  18  absorbed,  no  poisonous  results  ensue  ;  but 
when  absorption  occurs  so  quickly  that  the 
poison  can  neither  be  excreted  nor  destroyed  in 
the  system  as  rapidly  as  it  is  absorbed,  the 
specific  effects  of  the  poison  are  developed. 
Curare,  for  instance,  is  absorbed  by  the  gastric 
mucous  membrane  more  slowly  than  it  is  ex- 
creted through  the  kidneys.    But  if  the  renal 
arteries  be  ligatured,  the  poison  accumulates  in 
the  blood,  and  the  specific  effects  of  the  poison 
are  developed,  just  as  when  curare  is  introduced 
into  a  wound. 

Idwsynorasij  has  much  to  do  with  the  poison- 
ous or  hurtful  character  of  a  substance.  Thus 
pork,  mutton,  certain  kinds  of  fish  (notably  shell- 
nsh),  and  fungi  {see  Mushrooms,  Poisoning  by), 
have,  under  certain  circumstances,  and  in  certain 
persons,  produced  all  the  symptoms  of  violent 
irritant  poisoning;  whilst  others,  who  have 
partaken  of  the  same  food  at  the  same  time, 
Have  enjoyed  perfect  immunity.  More  commonly 
all  who  partake  are  affected,  but  with  varying 
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degrees  of  severity.  Some  persons  are  said 
on  good  authority,  to  be  capable  of  taking  with 
impunity  such  violent  poisons  as  corrosive  sub- 
limate or  opium,  in  enormous  doses,  and  this 
mdependently  of  habit,  which  is  known  to  have 
such  a  large  infiuence  in  modifying  the  effects 
ot  some  poisons,  notably  of  the  narcotics.  A 
tolerance  of  poisons  is  sometimes  engendered  by 
disease,  so  that  a  poison  may  from  this  cause 
tail  to  produce  its  accustomed  effect.  Thus 
opium  IS  largely  tolerated  in  tetanus,  and  in 
mama  from  drink;  and  mercurial  compounds 
may  ,n  severe  febrile  affections  fail  to  produce 
the  usual  constitutional  effects  of  the  metal.  On 
the  other  hand,  kidney-disease,  by  impedina 
elimination,  may  intensify  the  ordinai-y  effects 
ot  a  poison,  and  the  like  is  observed  when  opi- 
ates are  given  where  there  is  a  tendency  to 
cerebral  congestion. 

Evidence.— In  order  to  raise  a  valid  inference 
in  the  mind  of  the  medical  attendant  that  poison 
has  been  administered  to  a  patient,  certain  facts 
must  be  brought  under  his  notice ;  and  with- 
out the  concurrence  of  at  least  two  or  more  of 
these,  the  actuality  of  poisoning  cannot  be  main- 
tained. The  sources  of  evidence  in  cases  of 
suspected  poisoning  are  the  symptoms,  the  post- 
mortem appearances;  chemical  analysis  of  articles 
of  food  or  drink,  or  of  the  body  and  the  excre- 
tions ;  and  experiments  upon  animals.  The  evi- 
dence derived  from  these  sources  being  compared 
with  the  known  properties  and  effects  of  various 
poisons  in  authenticated  cases,  will  enable  the 
physician  to  form  a  correct  opinion  as  to  the 
probable  administration  or  not  of  a  poison.  The 
poisons  most  commonly  administered  are  opium, 
prussic  acid,  arsenic  in  various  forms,  phospho- 
rus, oil  of  vitriol,  and  oxalic  acid. 

It  is  rarely  that  the  symptoms  exhibited  during 
life  do  not  afford  some  clue  to  the  cause  of  ill- 
ness ;  and  most  frequently  the  symptoms  are  all 
that  the  medical  attendant  has  to  guide  him  to 
a  diagnosis  of  the  nature  of  the  case,  during  the 
lifetime  of  the  patient.    Sometimes,  however, 
persons  are  found  dead  as  the  result  of  poison, 
concerning  the  manner  of  whose  death  nothing 
whatever  can  be  learned ;  a  suspicion  of  poison- 
ing arising  from  the  circumstances  imder  which 
the  corpse  is  fotmd.    Here  the  aid  of  chemical 
analysis  ought  invariably  to  be  invoked;  and 
fortunately  in  these  cases  the  delay  involved  in 
making  an  analysis  is  of  comparatively  little 
moment.    The  effects  may  in  the  case  of  many 
persons  be  either  suddenly  or  slowly  manifested  ; 
hence  we  have   amite  and  chronic  poisoning. 
Cases  of  chronic  poisoning  are  usually  the  re- 
sult of  the  repeated  administration  of  small 
doses  of  lead,  copper,  mercury,  piiosphorus,  or 
arsenic.    All  of  these  poisons  are  treated  of 
in  separate  articles.     The  general  conditions 
which  should  excite  a  suspicion  of  poisoning 
are  the  sudden  onset  of  serious  and  increasingly 
alarming  symptoms,  in  a  person  previously  in 
good  health,  especially  if  a  prominent  symptonc 
be  epigastric  pain;  or  where  there  is  complete 
prostration  of  the  vital  powers,  a  cadaverous 
expression  of  the  coimtenance,  an  abundant  per- 
spiration, and  speedjy  death.  In  all  such  cases  the 
aid  of  the  chemist  is  required,  either  to  confirm 
well-founded,  or  to  rebut  ill-founded,  suspicions. 
4  K  2 
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CiAssiFiCATioN.— Various  attempts  have  been 
made  to  classify  poisons  rationally.  Perhaps 
the  best  classification,  for  the  purposes  of  the 
medical  practitioner,  is  that  which  groups  poi- 
sons according  to  the  more  obvioiis  symptoms 
which  thoy  produce.  Our  knowledge  of  the 
more  intimate  action  of  many  poisons  is  still  too 
slight  to  admit  of  any  usefiil  classification  ac- 
cording to  the  manner  in  which  they  specifically 
affect  the  vital  organs. 

Poisons  may  in  the  manner  indicated  be  clas- 
sified as : — 1.  Corrosives  ;  2.  Irritants ;  and 
3.  Neurotica.  It  is  perhaps  at  present  pre- 
mature to  attempt  a  systematic  division  of  the 
last  class.  The  class  of  neurotics  embraces 
poisons  so  widely  different  in  their  action  as 
opium  and  strychnine. 

1.  Corrosive  Poisons.  —  Entjmeration. — 
The  action  of  one  of  the  most  typical  of  these 
poisons,  corrosive  sublimate,  is  fully  considered 
under  a  special  head  {see  Mbecurt,  Poisoning 
by).  The  most  commonly  administered  corrosives 
are  the  mineral  acids — sulphuric,  nitric,  hydro- 
chloric, and  oxalic  acid ;  the  alkalies — potash, 
soda,  and  ammonia ;  acid,  alkaline,  and  corrosive 
salts— such  as  potassium  bisulphate,  potassium 
carbonate,  zinc,  tin,  and  antimony  chlorides,  and 
silver  nitrate. 

Symptoms. — The  mineral  acids  and  the  alka- 
lies have  scarcely  any  remote  effects  on  the 
system,  their  action  being  almost  purely  local. 
Some  of  the  other  corrosives  enumerated  may 
have,  besides  their  local  effects,  a  remote  and 
constitutional  action.  The  sjnnptoms  of  corro- 
sive poisoning  are  marked  and  unmistakable, 
except  when  the  patient  is  an  infant.  Imme- 
diately after  swallowing  the  corrosive  sub- 
stance, there  is  an  acid,  caustic,  or  metallic,  burn 
ing  sensation  felt  in  the  mouth,  fauces,  gullet, 
and  stomach ;  and  this  speedily  extends  over  the 
whole  abdominal  region.  Vomiting  is  speedy, 
or  may,  rarely,  be  altogether  absent.  The  vomited 
matters  consist  at  first  of  the  ordinary  contents 
of  the  stomach,  more  or  less  altered  by  the 
action  of  the  poison.  In  the  case  of  mineral 
acids  they  are  intensely  acid,  and  cause  copious 
effervescence  when  they  fall  upon  limestone  or 
marble.  No  relief  is  afforded  by  the  evacuation 
of  the  stomach ;  and  later  the  vomits  may  Joe 
more  or  less  mingled  with  altered  blood,  which 
may  be  dark,  or  even  black ;  shreddy  mucus,  casts 
of  the  gullet  or  stomach  formed  by  the  shedding 
of  the  mucous  membrane,  and  sometimes  even 
the  muscular  wall  of  the  ossophagus,  are  rejected. 
The  abdommal  pain  is  not  relieved,  but  greatly 
aggravated,  by  pressure.  The  whole  abdomen 
becomes  distended,  owing  to  the  gases  evolved 
by  the  action  of  the  poison  ;  the  diapliragm  is 
pressed  upon  ;  and  intense  dyspnoea  may  result 
owing  to  pressure  upon  the  thoracic  viscera 
When  a  mineral  acid  has  been  administered, 
there  is  little  or  no  bowel  action,  and  the  urine 
may  be  suppressed;  but  in  poisoning  by  the 
alkalies,  and  by  the  alkalhie  cnrhnnates  and  sicl- 
phtdcs,  there  may  be  purging.  The  mouth, 
tongue,  and  fauces  exhibit  the  local  effects  of 
the  corrosive ;  a  yellow  coating  in  the  case  of 
nitric  acid ;  white  at  first,  and  as  if  covered 
with  white  paint,  from  sulphuric  acid;  and 
"whitish  or  brown  and  Iphh  thickly  coated  from 
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hydrochloric  acid.  Yellow  or  brown  stains  mav 
be  observed  on  the  skin,  extending  downwards 
from  the  angles  of  the  mouth,  and  caused  by  the 
trickling  of  acid  or  other  corrosive  fluid  from 
the  mouth.  Meantime  the  symptoms  develop 
rapidly.  The  pain,  thirst,  dyspnoea,  and  dys- 
phagia increase.  The  patient,  at  first  excited, 
with  rapid,,  bounding  pulse,  becomes  bathed 
in  cold  perspiration,  the  countenance  becomes 
pinched,  the  pulse  more  rapid  and  thready. 
Enormous  eructations  of  gas  take  place,  but 
these  afford  no  relief.  The  patient  may  becomu 
more  or  less  cyanosed ;  but  this  will  depend 
upon  the  amount  of  dyspnoea.  The  intellect  is 
usually  clear  to  the  last.  Signs  of  collapse 
come  on,  and  the  patient  may  sink  within  a 
period  varying  from  six  to  twenty-four  hours. 
If  recovery  does  not  take  place,  death  tisually 
supervenes  within  a  period  of  twelve  to  twenty- 
four  hours.  Very  frequently,  and  more  espe- 
cially in  poisoning  by  oil  of  vitriol,  the  patient 
survives  the  first  acute  symptoms  only  to  perish 
months  aft;er,  should  not  the  aid  of  the  surgeon 
be  invoked  and  gastrotomy  be  performed,  by 
slow  starvation,  due  to  local  injury  to,  and  sub- 
sequent stricture  of,  the  oesophagus.  The  use 
of  bougies  in  these  cases,  to  keep  the  gullet 
patent,  seldom  affords  permanent  relief. 

"When  niirio  add,  or  ammonia,  is  the  poison 
taken,  the  vapours  of  the  acid  or  of  the  ammonia 
may  gain  access  to  the  air-passages  and  lungs, 
provoking  inflammation,  which  is  commonly  fatal. 
The  dyspnoea  and  chest-symptoms  will  be  greatly 
aggravated  in  these  cases,  and  may  overshadow 
the  more  usual  symptoms  due  to  local  action  on 
the  digestive  canal.  In  poisoning  by  the  caustic 
alkalies  (potash  and  soda  lyes)  diarrhoea,  with 
discharge  of  blood,  is  more  common  than  the 
constipation  observed  in  poisoning  by  the  mineral 
acids.  Entire  suppression  of  urine,  or  anuria,  is 
the  rule  in  poisoning  by  corrosive  sublimate. 

Oxalic  acid  in  concentrated  solution  is  un- 
doubtedly a  corrosive  and  irritant  poison.  Very 
commonly,  however,  it  kills  by  its  depressing 
action  upon  the  heart  before  symptoms  of  cor- 
rosion have  become  prominent ;  or  the  vomiting, 
pain,  and  other  more  immediate  symptoms  of 
corrosive  poison,  are  associated  with  a  feeble 
pulse,  clammy  skin,  nervous  symptoms,  aphonia, 
and  speedy  death,  even  within  ten  minutes  of  the 
administration  of  the  poison.  To  quote  Chris- 
tison's  language :—' If  a  person,  immediately 
after  swallowing  a  solution  of  a  crystalline  salt, 
which  tasted  purely  and  strongly  acid,  is  at- 
tacked with  burning  in  the  throat,  then  with 
burning  in  the  stomach,  vomiting,  particularly 
of  bloody  matter,  imperceptible  pulse,  and  ex- 
cessive languor,  and  dies  in  half  an  hour,  or  still 
more  in  twenty,  fifteen,  or  ten  minutes,  I  do  not 
know  any  fallacy  which  can  interfere  with  the 
conclusion  that  oxalic  acid  was  the  cause  of 
death.  No  parallel  disease  begins  so  abruptly 
and  terminates  so  soon,  and  no  other  crystalline 
poison  has  the  same  effects.'  It  must  be  added 
that  binoxalate  of  potash,  and  the  soluble  oxa- 
lates generally,  are  as  poisonous  as  the  acid  itself. 

Anatomical  Characters. — The  distinction 
between  corrosive  and  irritant  poisons  is  by  no 
means  well-marked ;  and  indeed  corrosive  poisons,, 
wlien  diluted,  act  as  irritants.    Hence  we  shallr 
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describe  the  post-mortem,  appearances  of  corro- 
siTo  poisoning  under  tlie  head  of  irritants. 

Diagnosis. — The  diagnosis  of  corrosive  poi- 
soning rarely  admits  of  difficulty;  and  in  any 
doubtful  case  analysis  will  remove  all  doubt. 

2.  Irritant  Poisons. — Irritant  poisons  are 
of  two  classes — metallic  irritants,  and  vegetable 
Bnd  animal  irritants,  these  latter  being  grouped 
together.  Perhaps  none  of  them,  however,  act 
as  pure  irritants  ;  and  the  irritant  symptoms 
which  they  produce  are  most  commonly  ac- 
companied by  a  well-marked  eflfect  upon  the 
nervous  system  also.  An  irritant  is  a  poison 
which  causes  inflammation  of  the  parts  to  which 
it  is  applied,  usually  the  alimentary  canal.  By 
far  the  most  important  of  the  metallic  irritant 
poisons  is  arsenic  (see  Absenic,  Poisoning  by). 
Other  metallic  irritants  are  the  salts  of  anti- 
mony, zinc,  and  other  metals.  Elaterium,  essen- 
tial oils,  and  gamboge  may  be  cited  as  examples 
of  vegetable  irritants ;  and  cantharides  of  animal 
irritants.  Irritant  animal  and  vegetable  foods 
are  separately  described.    See  Poisonous  Pood. 

Stieptoms. — Irritants  differ  as  a  rule  from 
corrosive  poisons  in  the  greater  slowness  with 
which  the  symptoms  are  developed.  Usually 
when  an  irritant  is  swallowed,  after  an  interval — - 
greater  or  less  according  to  the  specific  character 
of  the  poison— a  burning  pain  is  felt,  and  sense 
of  constriction  of  the  mouth,  throat,  and  gullet, 
speedily  followed  by  sharp  burning  pain  in  the 
epigastrium  ;  and  this  is  increased  by  pressure— 
a  mark  which  serves  to  distinguish  the  attack 
from  one  of  ordinary  colic.  Nausea,  vomiting, 
and  great  thirst  ensue ;  speedily  followed  by 
pain  and  sense  of  distension  of  the  whole  abdo- 
men, which  is  exceedingly  tender,  and  perhaps 
visibly  distended.  Most  commonly  the  vomiting 
is  followed  by  purging,  tenesmus,  dysenteric 
stools,  and  often  by  dysuria.  Should  the 
poison  not  be  speedily  removed  from  the  system 
by  vomiting  and  purging,  these  continue  im- 
relieved,  and  increase  in  severity  ;  and  symptoms 
of  inflammatory  fever,  or  it  may  be  of  collapse, 
supervene.  The  pulse  becomes  rapid,  small,  and 
thready  ;  the  countenance  is  anxious  ;  the  skin 
is  bathed  in  perspiration,  now  warm,  and  again 
cold  and  clammy.  The  patient  may  never  rally 
from  the  first  shock  to  the  nervous  system ; 
more  rarely,  having  survived  this,  be  dies  in 
convulsions  ;  or  he  may  perish  of  inanition  after 
more  protracted  sufferings.  It  must  be  borne  in 
mind  that  those  irritant  poisons — such  as  diluted 
sulphuric  acid — which,  when  taken  in  a  more 
concentrated  form,  act  as  corrosives,  may  bring 
about  starvation,  necessitating  such  operative 
procedure  as  gastrotomy,  by  the  injury  which 
they  inflict  upon  the  oesophagus  and  stomach. 
Death  after  the  administration  of  an  irritant 
poison  may,  it  is  obvious,  occur  at  very  varying 
poriods  after  the  ingestion  of  the  poison. 

Diagnosis. — Irritant  poisoning  may  be  mis- 
taken for  various  forms  of  natural  disease.  The 
diseases  with  which  it  is  most  apt  to  be  con- 
founded are — gastritis;  gastric  ulcer,  with  or 
without  perforation ;  peritonitis ;  severe  colic  ; 
sporadic  and  Asiatic  cholera ;  and  rupture  of  the 
stomach  or  intestines.  A  careful  examination  of 
the  patient,  and  the  history  of  the  case,  will  often 
xemovo  any  doubt  which  may  be  entertained  ;  but 
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a  microscopic  examination  and  chemical  analysis 
of  the  ejecta  of  the  patient  will  frequently  afford 
the  only  means  of  clearing  up  the  case  during 
life.  Too  frequently  irritant  poison  is  not  sus- 
pected until  a  post-mortem  examination  is  made. 
In  every  case  where  a  possibility  of  irritant 
poisoning  is  suggested,  the  aid  of  analysis  should 
be  invoked.  Por  the  diagnostic  difEerences — so 
far  as  differences  in  symptoms  are  diagnostic — 
between  irritant  poisoning  and  the  special  dis- 
eases aboTe  mentioned,  the  reader  is  referred  to 
the  special  articles  in  this  dictionary. 

Anatomical  Chaeactbes. — The  post-mortem 
appearances  in  irritant  and  corrosive  poisoning 
are  corrosion  of  the  mouth,  fauces,  gullet,  and 
stomach,  the  mucous  membrane  being  shrivelled, 
altered  in  consistence  and  colou-^,  and  more  or 
less  detached ;  irritation  and  inflammation  of  the 
stomach  and  first  portion  of  the  small  intes- 
tines ;  ulceration ;  and  erosion.  In  corrosive 
poisoning  the  stomach  may  be  perforated,  thi 
edges  of  the  aperture  being  shreddy;  and  in  the 
case  of  sulphuric  acid  the  viscera  may  be  black- 
ened (altered  blood)  from  the  action  of  the  acid 
upon  the  blood-pigment.  The  small  intestines 
are  implicated  to  a  varying  extent,  or  may  alto- 
gether escape.  The  large  intestine  may  be  at 
tacked,  and  this  is  more  especially  the  case  in 
poisoning  by  mercurial  preparations.  Arsenic 
exerts  a  specific  effect  upon  the  gastric  mucous 
membrane.  Remains  of  irritants  may  be  de- 
tected in  the  intestinal  canal,  and  be  recognised 
by  their  physical,  microscopical,  and  chemical 
characters. 

3.  Neurotic  Poisons.  —  Enhmbeation.  — 
Under  this  head  may  be  ranged  a  great  number 
of  poisons,  having  this  in  common,  that  the 
symptoms  produced  by  them  are  more  or  less 
prominently  afEections  of  the  nervous  system. 
The  class  embraces  pure  narcotics,  such  as  mor- 
phia ;  chloral  hydrate  ;  hyoscyamus  ;  digitalis ; 
strychnia  ;  prussic  acid  ;  nitro-benzol ;  phenol 
(carbolic  acid);  alcohol;  aconite;  belladonna, 
and  many  others. 

SvirpTOMs. — These  are  necessarily  of  the  most 
varied  character.  All  that  has  been  said  already 
about  the  onset  of  symptoms,  their  character, 
and  the  circumstances  under  which  they  have 
appeared,  must  be  borne  in  mind  in  arriving  at  a 
diagnosis. 

Prussic  acid  produces  its  effects  in  the  course 
of  a  few  minutes ;  or,  it  may  be,  seconds.  The 
course  of  symptoms  is  very  rapid  ;  and  death 
may  be  well-nigh  instantaneous.  The  .symptoms 
are  convulsions,  great  disturbance  of  respiration, 
with  prolonged  expiration,  dilated  pupils,  and 
cyanosis.     See  Peussic  Acid,  Poisoning  by. 

Morphia  and  opium,  after  a  stage  of  excite- 
ment, produce  deep  comatose  sleep,  with  slow 
stertorous  breathing;  contracted  pupils;  and 
clammy,  perspiring  skin ;  all  the  other  secretions 
being  more  or  less  suppressed.  See  Opium, 
Poisoning  by. 

Aconite  is  diagnosed  by  the  peculiar  numbness 
and  tingling  of  the  skin  which  it  produces. 

Belladonna,  and  its  alkaloid  atropine,  widely 
dilate  the  pupils,  and  cause  intense  thirst,  with 
mirtliful  delirium  and  spectral  illusions. 

Alcohol  in  toxic  doses  produces  profound  in- 
sensibility; and  there  is,  moreover,  always  more 
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or  less  recognisable  by  circumstances  ■which  will 
be  found  described  under  Alcoholism. 

Nitrobenzol  causes  symptoms  often  undistin- 
guishable  from  those  of  prussic  acid  ;  but  in  con- 
sequence of  its  insolubility,  and  the  slowness  with 
which  the  liquid  poison  is  absorbed  by  the  gastro- 
intestinal mucous  membrane,  there  is  often  a  pro- 
longed interval  between  the  administration  of  the 
poison  and  the  onset  of  alarming  symptoms. 

Chloral  hydrate  causes  death  after  a  stage  of 
unconsciousness ;  and  there  is  scarcely  any  diffi- 
culty in  ascertaining  the  nature  of  the  case  by  the 
aid  of  the  surroundings  of  the  patient. 

Carbolic  acid  or  phenol  whitens  and  shrivels 
the  membranes  with  which  it  comes  in  contact, 
and  not  only  acts  as  a  corrosive,  but  produces 
speedy  narcosis,  and  greenish  or  black  urine. 
The  peculiar  odour  of  phenol  is  always  percep- 
tible, though  not  infrequently  overlooked. 

DLiGNOSis. — It  is  impossible  to  enter  fully 
into  the  diagnosis  of  each  individual  neurotic 
poison.  The  most  frequent  and  important  diag- 
noses have  to  be  made  in  supposed  cases  of 
poisoning  by  opium,  alcohol,  and  strychnia  re- 
spectively. 

In  opium-poisoning  the  equally  contracted 
pupils  ;  the  possibility  of  rousing  the  patient  by 
-  means  of  external  stimuli  in  all  except  the  later 
stages — as,  for  instance,  by  flicking  the  feet, 
the  application  of  the  electric  current,  &c. ;  and 
the  moist  clammy  skin,  may  serve  to  prevent  the 
ease  being  confoimded  with  one  of  apoplexy.  In 
alcoholic  coma  there  is  great  danger  of  mis- 
taking the  nature  of  the  case,  in  conseqiience  of 
the  frequency  with  which  the  alcoholic  odour 
may  be  met  with  in  cases  where  alcohol  has  been 
taken,  either  dietetically  or  medicinally,  in  mode- 
rate or  somewhat  immoderate  doses.  The  very 
careful  use  of  the  stomach-pump  can  do  no  harm, 
and  may  not  only  save  the  patient  if  the  case  be 
one  of  alcoholic  poisoning,  but  also  serve  to  clear 
up  the  diagnosis.  The  tetanic  spasms  of  strychnia 
will  have  to  be  differentiated  from  those  of  true 
(traumatic)  tetanus.  In  this  there  is  not  usually 
any  insuperable  difficulty.  Strychnia  convul- 
sions are  intermittent ;  do  not  begin  in  the  lower 
jaw  ;  are,  as  a  rule,  opisthotonic  in  character ; 
and  do  not  affect  the  same  groups  of  muscles  as 
are  implicated  in  true  tetanus.  See  Opium, 
Poisoning  by  ;  and  Strychnia,  Poisoning  by. 

Teeatment.— Only  the  general  principles  of 
the  treatment  of  poisoning  can  be  indicated  here. 
The  treatment  in  poisoning  by  the  most  impor- 
tant special  poisons  is  described  in  separate 
articles.  The  question  of  the  use  or  non-use  of 
the  stomach-pump  must  be  decided  by  the 
mature  of  the  poison  administered.  Where  one 
of  the  concentrated  mineral  acids,  a  caustic 
alkali,  or  other  corrosive  salt,  oxalic  acid  in 
concentrated  solution,  or  carbolic  acid,  has 
been  swallowed,  it  is  generally  held  that  the 
stomach-pump  should  not  be  used,  the  danger 
of  perforation  of  the  gullet  or  stomach  being 
considerable.  In  all  cases  wliere  a  non-corrosive 
poison  has  been  taken,  except  in  the  ciise  of 
prussic  acid,  where  the  course  of  the  poisoning 
is  too  rapid  to  permit  of  the  use  of  the  instru- 
ment, the  application  of  the  pump  is  advisable 
and  can  do  no  harm.  In  cases  of  poisoning  by 
opium  and  alcohol,  the  greatest  reliance  must 


be  placed  on  evacuation  of  the  stomach  by  its 
aid.  The  corroding  acids  may  be  neutralised 
by  the  administration  of  lime-water,  or,  still 
better,  saccharated  lime-watw;  highly  diluted 
solutions  of  the  caustic  alkalies ;  or,  foiling  these, 
the  continuous  use,  in  frequently  repeated  doses, 
of  chalk,  whiting,  or  the  alkaline  carbonates— s» 
as  to  avoid  dangerous  distension  of  the  abdomen 
with  carbonic  acid  gas.  On  the  contrary,  the 
caustic  alkalies  may  be  neutralised  by  the  co- 
pious imbibition  of  highly  diluted  acid  liquids. 
Failing  the  use  of  the  stomach-pump,  or  even 
aftor  the  use  of  this,  emetics  may  be  administered 
to  relieve  the  stomach  of  irritants.  The  prompt 
administration  of  an  emetic  is  perhaps  never 
inadmissible.  The  effects  of  corrosives  and  irri- 
tants must  afterwards  be  met  by  general  reme- 
dies, such  as  demulcents  and  oil  to  sheathe  tiie 
mucous  membranes,  opiates  to  relieve  pain,  &c. 
The  effects  of  oxalic  acid  cannot  be  avoided  by 
the  administration  of  alkalies  and  alkaline  car- 
bonates, for  the  alkaline  oxalates  are  themselves 
highly  poisonous.  Chalk,  whiting,  and  soluble 
lime-salts  precipitate  oxalic  acid  as  an  insoluble 
calcium  oxalate,  and  form  the  best  remedies. 
No  safe  antidote  is  known  for  carboUe  acid.  OH 
greatly  allays  the  intolerable  pain  attending  the 
local  action  of  this  acid.  In  prussic  acid  poison- 
ing artificial  respiration,  persistently  used,  is  our 
sheet-anchor,  and  may  be  supplemented  by  galva- 
nism, alternate  douches  of  warm  and  cold  water, 
and  other  measures.  After  the  use  of  the  sto- 
mach-pump to  remove  unabsorbed  opiates,  sti- 
mulating liquids  containing  tannin,  such  as 
strong  black  coffee,  may  be  given ;  the  patient 
must  be  kept  awake  by  walking  him  about, 
flicking  the  feet  with  towels,  the  application  of 
the  Faradic  current,  &c.  Belladonna  in  full 
doses  is  in  some  respects  antagonistic  in  its 
physiological  action  to  opium.  Conversely  opiates 
are  regarded  as  direct  antidotes  to  belladonna. 
On  the  same  principle  of  counteracting  effects, 
digitalis  and  aconite  are  counter-poisons,  and 
hence  antidotes  the  one  to  the  other.  The  hap- 
piest results  have  followed  the  use  of  fuU  doses 
of  chloral-hydrate  in  strychnia-poisoning ;  and 
chloroform  may  be  freely  inhaled  to  allay  the 
tetanic  spasms.  In  alkaloidal  poisoning,  except 
where  a  tetanising  poison,  such  as  strychnia  or 
brucia,  has  been  given,  the  stomach-pump  must 
be  employed ;  and  emetics  and  tannin,  in  the 
form  of  tincture  of  galls,  strong  black  coffee,  or 
strong  tea,  should  also  be  given,  with  the  object 
of  precipitating  the  alkaloid  as  an  insoluble  tan- 
nate.  Thomas  Ste\t:nson. 

POLYDIPSIA  {■KoK\is,  much,  and  Sl<\,a, 
thirst). — A  synonym  for  excessive  thirst ;  some- 
times used  for  diabetes.  See  Polttjeia;  and 
Thirst. 

POLYPHAGIA  (7ro\^y,  much,  and  ^iyu,  I 
eat). — A  synonym  for  excessive  hunger.  See 
Appetite  ;  and  Pneumogastric  Neeve,  Diseases 
of. 

POLYPUS  {iToXhs,  many,  and  ttovs,  a  foot). 
Synon.  :  Fr.  Polype ;  Ger.  Pdyp. 

Dkfinition. — This  term  is  generally  applied 
to  any  simple  pedunculated  growth,  springing 
from  a  mucous  surface ;  but  it  is  sometimes  ex- 
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tended  so  as  to  include  malignant  pedunculated 
growths  in  similar  situations. 

Varieties. — It  is  clear  that  no  single  de- 
scription •will  apply  to  each  member  of  the  class. 
Hence  it  will  be  sufficient  to  enumerate  the 
principal  varieties  of  polypus,  a  fuller  account 
of  most  of  which  will  be  found  in  the  article 
TuMOUBS,  and  also  in  connection  with  the  dis- 
eases of  the  several  organs  which  they  affect. 

1.  Polypi  of  the  Wose. — These  are  of  two 
varieties — the  mucous  and  the  fibrmis ;  both  are 
classed  among  the  fibromata.  Both  are  covered 
with  ciliated  epithelium;  the  fibrous  variety 
often  involve  the  structures  at  the  back  of  the 
jjharynx,  forming  the  so-called  naso-phart/ngeal 
•poll/pus. 

2.  Polypi  of  the  Ear. — Polypi  of  the  ear 
resemble  those  of  the  nose,  but  present  a  variety 
of  structure,  as  some  spring  from  the  membrana 
tympani,  others  from  the  interior  of  the  tympa- 
num. 

3.  Polypi  of  the  Intestines. — These  polypi 
are  of  much  more  frequent  occurrence  in  the 
rectum  than  in  any  other  portion  of  the  intes- 
tinal tract.  They  are  composed  of  tissue  re- 
sembling that  of  the  mucous  membrane  of  the 
part,  and  are  described  amongst  the  adenomata. 

4.  Polypi  of  the  TJtems. — These  growths 
are  of  three  kinds,  namely : — (a)  Cystic,  which 
are  derived  from  the  ovules  of  Naboth  ;  (6)  mucous 
or  soft,  resembling  the  polypi  of  the  rectum ;  (c) 
hard  or  fibrous,  the  so-called  fibrous  polypus  of 
the  uterus. 

5.  Polypi  in  other  situations. — Less  com- 
mon forms  of  polypi,  consisting  of  some  modifi- 
cation of  the  mucous  membrane  from  which  they 
are  derived,  are  found  in  the  Madder,  the  larynx, 
on  the  gums,  or  sometimes  in  the  sinuses  commu- 
nicating with  the  nose. 

Malignant  polypi  present  no  special  features 
which  would  enable  them  to  be  described  as  a 
class. 

Teeatment. — Though  polypi  differ  somewhat 
in  structure,  the  treatment  of  the  simple  varieties 
of  the  class  is  the  same — that  is,  if  removal  be 
considered  advisable.  Either  the  pedicle  may 
be  grasped  and  the  tumour  removed  by  avulsion ; 
or  it  may  be  divided  at  a  stroke  by  some  sharp 
instrument,  or  cut  through  slowly  or  rapidly  by 
some  form  of  ecraseur  or  ligature. 

In  removing  a  malignant  polypus  a  wide 
margin  of  healthy  tissue  must  be  taken  away 
from  around  the  pedicle.         E.  J.  Godlbb. 

POLTSABOIA  {iroXvs,  much,  and  tr^pf, 
flesh). — A  term  for  excessive  corpulence  or 
obesity.    See  Obbsitv. 

POLTTUBIA  (ttoA^j,  much,  and  oZpov,  urine). 
Syngn.  :  Diabetes  Intipidus ;  Fr.  Polyurie ;  DiabUe 
Insipide ;  Ger.  Zuckerlose  Hamruhr. 

Definition. — A  malady  or  group  of  maladies, 
characterised  by  thirst,  and  a  persistently  ex- 
cessive flow  of  watery  urine,  which  has  a  low 
specific  gravity,  iind  contains  uo  albumin  or 
sug-ar. 

Attempts  have  been  made  to  subdivide  this 
group  into  smaller  sections.  One  such  section  is 
polydipsia  or  hydruria,  having  the  chai'actors 
above  specified  as  those  of  polyuria  ;  another  is 
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azoturta,  where  the  solids,  especially  urea,  are 
in  excess  of  the  normal  amount ;  and  a  third, 
anazoturia,  where  these  are  markedly  deficient. 
The  term  polydipsia,  referring  as  it  does  spe- 
cially to  the  symptom  thirst,  often  used,  puts 
the  cart  before  the  horse.  Hydruria  points  to 
the  dilute  character  of  the  urine  rather  than  to 
its  excessive  quantity.  Azoturia  has  been  made 
to  include  all  cases  where  urea  is  unusually 
abundant,  even  wiiere  the  urine  is  scanty,  as 
in  fevers  ;  a  condition  totally  averse  from  our 
notions  of  diabetes.  Anazoturia  very  rarely 
occurs ;  for,  notwithstanding  the  low  specific 
gravity  of  the  urine  in  polyuria,  owing  to  the 
large  amount  passed,  the  quantity  of  urea  may, 
and  often  does,  exceed  that  excreted  in  health. 
A  form  of  polyuria,  often  slightly  marked,  has 
been  described  as  '  phosphatic  diabetes,'  on  ac- 
count of  the  excess  of  phosphates  passed.  The 
separation  of  these  cases  into  a  distinct  group  is 
hardly  necessary.  Certain  factors  in  the  above 
definition  require  special  attention,  the  better 
to  mark  off  the  malady  so  defined  from  other 
pathological  states.  Thus  the  flow  must  not 
only  be  excessive,  but  persistently  so.  This 
separates  polyuria  from  conditions  where  there 
exists  a  merely  temporary  flow  of  an  unusual 
amount. 

.Etiology. — Polyuria  is  limited  neither  by  age 
nor  by  sex.  It  may  exist  in  the  new-born  infant, 
and  it  may  be  found  in  the  patient  of  seventy,  but 
on  the  whole  it  is  a  disease  of  early  rather  than 
advanced  life,  whilst  it  is  about  twice  as  frequent 
in  males  as  in  females.  Nothing  is  more  marked 
in  connection  with  the  causation  of  polyuria  than 
heredity.  Perhaps  the  most  extraordinary  ex- 
ample of  this  is  recorded  by  Dr.  Gee,  where  the 
disease  was  directly  transmitted  through  four 
generations.  Sometimes  one  member  of  the 
family  escaped,  but  the  children  were  sure  to 
be  attacked.  A  newly-born  infant,  a  member  of 
this  family,  suffered  from  unusual  thirst,  so  much 
so  that  water  had  to  be  given  to  still  it. 

Beyond  inheritance,  nothing  very  definite  can 
be  said  as  to  the  cause  and  origin  of  polyuria. 
It  is  often  connected  with  nervous  affections  or 
nervous  excitement,  and  sometimes  follows  upon 
injuries  to  the  head  or  disease  of  the  brain. 
Drinking  bouts  too  have  been  credited  with  giv- 
ing rise  to  the  disease,  as  have  drinking  cold 
fluids,  and  sudden  exposure  to  cold.  Beyond  these, 
no  cause  of  any  value  can  be  assigned  ;  often  in- 
deed the  disease  comes  on  without  even  sucli 
insufficient  reasons  as  those  given  above,  someol 
which  have  doubtless  been  assigned  onthe_pos^ 

hoc  principle. 

Symptoms. — Not  much  need  be  said  regarding 
the  clinical  history  of  polyuria.  When  the  result 
of  accident  or  mental  emotion,  its  onset  is  usually 
abrupt,  and  it  may  end  in  like  manner;  sometimes 
as  the  result  of  intercurrent  disease  of  a  febrile 
kind.  During  its  continuance  thirst  and  watery 
urine  are  the  two  prime  symptoms,  for  there 
may  be  little  wasting,  and  the  general  health  may 
be  t'ood.  Occasionally  there  is  increased  appetite, 
as  in  one  of  Trousseau's  patients,  whom  restaura- 
teurs would  pay  to  stop  away.  In  this  patient, 
too,  there  was  great  tolerance  of  intoxicating 
liquors,  whilst  in  others  the  opposite  condition 
has  been  noted.    Usually  the  bowels  are  con- 
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fined,  and  the  skin  dry,  though  neither  happens 
invariably.  Boils,  so  common  in  diabetes,  are 
rarely  seen;  but  purpuric  spots  sometimes  occur, 
as  does  cedema,  or  that  laxness  of  subcutaneous 
tissue  which  ofteu  passes  for  oedema,  in  the 
later  stages.  As  long  as  drink  is  supplied  in 
plenty,  the  condition  of  the  patient  is  very  toler- 
able, were  it  not  for  the  broken  sleep  caused 
by  the  incessant  thirst  and  the  desire  to  pass 
water  ;  but  any  attempt  to  restrict  the  quantity 
of  fluid  gives  rise  to  intense  discomfort,  even 
causing  the  patient  to  drink  his  own  urine. 
Ultimately  this  constant  strain  wears  out  the" 
patient,  and  leads  to  death,  if  intercurrent  dis- 
ease do  not  carry  him  off. 

Of  the  phenomena  of  polyuria,  the  urine  alone 
requires  special  notice.    It  is  inordinate  in  its 
quantity,  and  of  a  specific  gravity  little  above 
that  of  spring  water.    In  a  case  under  the  care 
of  the  writer,  it  remained  persistently  at  1,001  ; 
but  it  may  rise  to  as  much  as  1,008  or  1,010. 
It  is  transparent ;  almost  like  water ;  of  a  faint 
greenish-yellow  tint;  and  with  little  taste,  smell, 
or  acid  reaction.    In  quantity  it  varies  with  the 
amount  of  water  consumed.    If  the  patient  is 
allowed  to  drink  at  will,  the  quantity  passed 
roughly  corresponds  with  that  drunk,  allowance 
being  made  for  the  watery  vapour  passing  away 
by  the  lungs,  and  perhaps  also  by  the  skin.  If 
the  drink  be  restricted,  more  will  be  passed  than 
18  consumed,  by  the  abstraction  of  water  from 
the  body.    On  the  whole  the  quantity  passed 
IS  greater  than  in  ordinary  diabetes,  and  may 
sometimes  be  measured  by  the  pailful.    Of  the 
normal  constituents  of  urine,  urea,  though  rela- 
tively deficient  in  any  specimen  examined,  is 
upon  the  whole  in  excess,  sometimes  enormously 
so.    On  the  other  hand,  uric  acid  seems  dimi- 
nished, but  this  may  depend  on  the  difliculty  of 
estimating  it  in  urine  so  greatly  diluted.  Sul- 
phates and  phosphates,  especially  the  earthy 
salts  of  the  latter,  are  usually  increased,  whilst 
the  only  abnormal  constituent,  if  such  it  can  be 
called,  commonly  found  is  inosite. 

Patholost.— As  in  the  case  of  saccharine 
diabetes,  our  insight  into  the  morbid  processes 
concerned  in  the  production  of  polyuria  has  been 
greatly  aided  by  direct  experiment.  Bernard 
found  that  by  pricking  the  floor  of  the  fourth 
ventricle  above  the  level  of  the  '  sugar  puncture ' 
he  could  produce  copious  diuresis;  and  in  certain 
animals  injuries  to  the  central  lobe  of  the  cere- 
bellum (the  vermiform  process  of  human  ana- 
tomy) are  followed  by  a  like  result.  From 
this  part  of  the  nervous  system  the  nervous 
influence  seems  propagated  to  the  kidneys  both 
by  the  splanchnics  and  spinal  cord,  but  the 
exact  course  of  the  fibres  has  not  yet  been 
clearly  demonstrated.  Whether  the  nerves  are 
merely  vaso-motor  fibres,  section  or  paralysis  of 
which  would  produce  turgescence  of  the  vessels 
of  the  kidneys,  or  trophic  fibres,  irritation  of 
which  would  increase  the  activity  of  these  or- 
gans, is  not  yet  determined ;  but  in  all  probabi- 
lity paralysis  of  the  vaso-motor  fibres  is  the 
main  factor  in  the  production  of  hydruria. 

In  the  definition  of  polyuria  given  above  dis- 
ease of  the  kidneys  was  expressly  excluded  ;  and 
after  death  as  far  as  the  malady  itself  is  con- 
cerned, nothing  is  to  be  found  except  increased 


vascularity.  Ab  a  consequence  of  the  disease, 
however,  persisting  over  many  years,  and  giving 
rise  to  frequent  and  severe  distension  of  the 
bladder,  when  circumstances  may  prevent  its 
being  emptied  with  sufScient  frequency,  thicken- 
ing of  the  walls  of  the  bladder,  dilatation  of  the 
ureters,  and  sacculation  of  the  kidney  have  been 
described ;  but  the  accuracy  of  such  observations 
as  the  results  of  simple  polyuria  have  been 
questioned.  Undoubtedly  the  most  important 
lesions  which  bear  on  the  disease  are  those 
which  have  been  found  in  the  brain,  especially 
in  the  neighbourhood  of  the  fourth  ventricle. 
These,  besides  the  injuries  already  alluded  to, 
comprehend  tubercular  and  other  forms  of  in- 
flammation, tumours  of  various  kinds — glioma- 
tous  and  syphilitic,  together  with  other  local 
changes  of  different  kinds. 

Diagnosis. — The  diagnosis  of  pol3Tiria,  aecord- 
ingto  thedefinition  already  given,  iseasy.  Itrests 
on  these  factors — thirst,  and  persistent  excess 
of  urine,  coupled  with  the  absence  of  sugar  and 
albumin.  It  has  further  to  be  carefully  distin- 
guished from  mere  temporary  excess  of  watery 
urine.  Such  an  excess  may  occur  where  a  large 
quantity  of  fluid  of  a  diuretic  kind  has  been 
swallowed,  especially  when  there  is  little  or  no 
cutaneous  transpiration.  Again  sudden  flows  of 
urine  may  occur  about  the  period  of  early  conva- 
lescence from  fever,  or  yet  again  when  a  hydro- 
neplirosis  suddenly  empties  itself.  AU  these  are 
merely  temporary  and  evanescent  states.  The 
total  absence  of  sugar  distinguishes  polyuria  from 
diabetes,  thongh  it  is  well  known  that  the  one 
state  may  pass  into  the  other.  In  certain  forms 
ofBright's  disease,  especially  those  characterised 
by  contracted  kidney,  the  urine  may  be  excessive 
and  of  low  specific  gravity;  but  in  all  of  these 
albumin  will  be  at  least  now  and  again  found. 
Finally,  polyuria  is  not  to  be  confounded  with 
such  abnormal  discharges  of  urine  as  may  occur 
from  time  to  time  in  what  we  call  hysteria  and 
its  allies.  Here  the  nervous  symptoms  give  a 
special  feature  to  the  malady  ;  nevertheless  poly- 
uria has  strongly  marked  nervous  affinities. 

PfiOGNOsis.— This  cannot  be  called  favourable, 
for,  whilst  few  actually  perish  from  the  uncompli- 
cated disease,  still  fewer  are  cured  of  it.  though 
a  good  many  get  well.  For  some  unaccountable 
reason.  Trousseau  looked  upon  polyuria  as  more 
dangerous  than  diabetes;  but  ordinary  experience 
cannot  bear  out  this  view.  Probably  its  con- 
nection with  tubercular  disease  in  many  cases 
misled  him.  Under  such  circumstances  the  tu- 
bercular disease  would  run  its  course  just  as 
disease  of  the  nerve-centres  would,  altogether 
independent  of  the  polyuria. 

Treatment.— As  might  be  inferred  from  the 
account  of  the  disease  given  above,  the  treatment 
of  polyuria  is  far  from  satisfactory.  If  the  dis- 
ease can  be  assigned  to  any  definite  cause,  we 
must  look  to  that  and  deal  with  it,  rather  than 
with  the  excessive  urination  ;  if  not,  it  must  be 
our  endeavour  to  counterbalance  the  draining  of 
the  tissues,  and  tlie  corresponding  waste,  by  a 
plentiful  supply  of  fluid  and  good  nourishing 
diet.  To  relieve  the  kidneys  from  the  unusual 
stress  thrown  upon  them,  diaphoretics  have  been 
recommended;  at  all  events  groat  cure  should  be 
taken  of  the  clothing  so  as  to  secure  the  patient 
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rrom  any  risk  from  cold.  Of  medicinal  remedies, 
that  which  has  been  most  lauded  is  valerian, 
especially  by  Trousseau,  who  gave  it  in  enormous 
doses.  Probably  it,  like  other  antispasmodic 
remedies,  would  be  found  of  most  service  in 
cases  allied  to  hysteria  or  similar  neuroses.  In 
one  case  under  his  care,  the  writer  tried  the 
whole  range  of  antispasmodic  remedies  without 
effect.  Opium  and  its  alkaloids,  though  so  ser- 
viceable in  diabetes,  are  worse  than  useless  in 
polyuria.  They  diminish  the  thirst  and  the 
urine,  but  they  greatly  increase  the  patient's  dis- 
comfort. Tonics,  especially  strychnine  and  iron, 
do  good  by  improving  the  general  health.  In 
another  case  under  the  care  of  the  writer,  in  a 
highly  scrofulous  subject,  after  every  medicinal 
remedy  had  been  tried  in  vain,  change  of  air  at 
the  seaside  was  followed  by  almost  complete 
disappearance  of  the  polyuria.  The  importance 
of  attending  to  the  constitutional  state  is  strik- 
ingly indicated  in  this  case.  Finally,  in  the 
hands  of  some  the  constant  electric  ciu-rent  has 
done  good,  whilst  it  has  equally  failed  in  the 
experience  of  others. 

AXBXANDBB  SiLVEK. 

POMPH:OIiTX(irO(U(;>J(s,  abulia  or  bladder). 
This  term  is  applicable  to  the  bullous  affection 
of  the  skin  more  commonly  denominated  pem- 
phigus, of  which  it  is,  in  fact,  a  synonym.  See 
Pemphigus. 

PONS  VAROLII,  Lesions  of.— Synon.  : 
Fr.  Maladies  de  la  Mesocephale;  Ger.  Krankheiten 
der  Brucke. 

Inthoduction. — The  pons  is  liable  to  a  variety 
of  affections,  either  by  morbid  processes  having 
their  primary  seat  here,  or  by  secondary  impli- 
cation from  disease  originating  elsewhere,  as  by 
tumours  of  the  cerebellum  or  base  of  the  skull, 
or  aneurism  of  the  basilar  artery. 

The  position  of  the  pons,  its  close  relation  to 
the  vital  centres  of  the  medulla  oblongata,  the 
connection  of  the  sensory  and  motor  paths  with 
the  cerebrum  and  spinal  cord  on  the  one  hand, 
and  the  cerebellum  on  the  other,  and  the  transit 
through  it  of  many  of  the  cranial  nerves,  render 
the  symptomatology  of  pontine  affections  highly 
complex  and  diversified. 

SXIMMABT    OF    PATHOLOGICAL  CONDITIONS.  

Hcemorrhage  in  the  substance  of  the  pons  is  by 
no  means  uncommon,  and  may  vary  from  a 
minute  focus  up  to  a  complete  disorganisation 
and  rupture  into  the  fourth  ventricle.  Embolism 
is  not  common ;  but  thrombosis,  from  syphilitic  or 
atheromatous  degeneration  of  the  basilar  artery, 
is  frequent,  and  is  the  origin  of  necrotic  softening 
of  an  acute  or  chronic  character. 

Hmmanrhage. — Haemorrhage  into  the  substance 
of  the  pons,  if  of  small  extent,  is  not  necessarily 
fatal ;  but  if  it  be  of  large  amount,  death  occurs 
suddenly,  or  within  a  very  few  hours.  Sometimes 
there  is  a  sudden  onset  of  coma,  with  complete 
relaxation  of  the  whole  muscular  system.  The 
pupils  are,  as  a  rule,  minutely  contracted,  and  the 
condition  resembles  profound  narcotic  poisoning. 
The  temperature  may  rise  to  as  much  as  105° 
Fahr.  or  more.  Deglutition  is  diiScult  or  im- 
possible ;  and  death  ensues  from  cardiac  and 
respiratory  paralysis,  irregularity  in  the  rhythm 
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preceding  the  fatal  issue.  At  other  times,  and 
of  gi-eat  signification  in  a  diagnostic  point  of 
view,  muscular  spasms  occur,  either  general  or 
affecting  one  side  more  than  the  other,  with  dis- 
tortion of  the  face,  either  from  paralysis  of  one 
side,  or  this  combined  with  active  spasm  of  the 
other. 

The  occurrence  of  paralysis  of  one  side  of  the 
face  and  of  the  limbs  of  the  other  side,  so-called 
alternate'  paralysis,  is  pathognomonic  of  the 
pontine  seat  of  the  lesion. 

Softening. —Amte,  embolic  or  thrombotic  soft- 
ening of  the  pons,  with  or  without  loss  of  con- 
sciousness, may  lead  to  death  rapidly,  with  simi- 
lar paralytic  symptoms;  but  days  may  elapse, 
or  even  months,  after  the  first  onset,  with  charac- 
teristic symptoms  indicative  of  the  position  of 
the  lesion,  and  death  ensue  either  from  gradual 
implication  of  the  vital  centres,  or  quite  sud 
denly. 

Localising  Phenomena. — The  symptoms  most 
characteristic  of  lesions  of  the  pons  are  a  com- 
bination of  paralysis  of  certain  cranial  nerves  on 
the  one  side,  and  of  the  limbs  on  the  other.  The 
most  common  combination  is  paralysis  on  one 
side  of  the  face  and  of  the  limbs  on  the  opposite, 
the  face  being  paralysed  on  the  side  of  the 
lesion.  The  facial  paralysis  in  this  case  re- 
sembles peripheral  facial  paralysis,  both  in  the 
implication  of  the  orbicularis  ocuU  and  degenera- 
tive changes  in  the  muscles.  The  limbs  may  be 
paralysed  as  to  motion  only,  or  there  may  be  a 
combination  both  of  sensory  and  motor  paralysis. 
Sometimes  the  motor  paralysis  affects  one  limb 
niore  than  the  other,  and  there  may  be  a  similar 
distribution  of  the  anaesthesia. 

The  alternate  paralysis  of  the  face  on  one  side, 
and  of  the  limbs  on  the  opposite,  occurs  more 
particularly  with  lesions  of  the  pons  situated 
towards  the  pyramids,  at  a  point  where  the 
facial  roots  have  not  crossed  over  to  pass  on  to 
the  opposite  hemisphere.  K  the  lesion  be  higher 
up,  near  the  crus  cerebri,  the  face  and  limbs  may 
both  be  paralysed  on  the  side  opposite  the  lesion. 
Amongst  other  varieties  the  face  alone  may  be 
paralysed,  without  affection  of  the  limbs  ;  or  one 
side  of  the  face  may  be  paralysed,  and  the  other 
in  a  state  of  spasm ;  or  both  sides  of  the  face 
may  be  paralysed  ;  or  one  side  of  the  face  may 
be  paralysed,  and  the  limbs  on  both  sides ;  or 
both  sides  of  the  face,  and  the  limbs  on  one 
side.  Spasms  in  the  limbs  paralysed  or  in  the 
others  may  occur  ;  and  similar  irritation  of  the 
sensory  strands  may  be  indicated  by  exoentric 
hypersesthesia  and  paraesthesia. 

Along  with  the  motor  piu-alysis  of  the  limbs, 
there  is  also  a  varying  degree  of  vaso-motor 
paralysis,  and  a  difference  in  temperatm-e  of  the 
limbs  of  one  degree  or  more. 

Next  in  frequency  to  affections  of  the  facial 
nerve,  with  or  without  affections  of  the  limbs  of 
the  variable  character  above  mentioned,  comos 
affection  of  the  abducens  or  sixth  cranial  nerve. 
This  gives  rise  to  an  internal  strabismus,  and 
usually  of  the  eye  on  the  same  side  as  the  lesion. 
There  may  be,  therefore,  paralysis  of  the  face 
and  abducens  on  the  side  of  lesion,  and  of  the 
extremities  on  the  opposite  side;  but  cases  have 
been  recorded  of  paralysis  of  the  abducens  on  one 
side,  and  of  the  face  and  limbs  on  the  opposite ; 
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and  also  of  paralysis  of  the  face,  abducens  nerve, 
aud  limbs  ou  the  same  side  as  the  lesion. 

Di'focts  in  articulation  are  not  unfrequently 
observed,  depending  on  impaired  mobility  of  tiio 
tongue,  usually  on  the  side  .of  the  motor  paralysis 
of  the  limbs,  but  apparently  sometimes  on  the 
other  side.  The  fifth  cranial  norve  is  also  not 
unfrequently  implicated.  The  sensory  portion 
seems  to  suifBr  more  than  the  motor.  But  cases 
have  been  recorded  in  which  the  motor  portion 
of  the  fifth  has  been  specially  affected,  leading 
to  paralysis  and  degeneration  of  the  muscles  of 
mastication. 

The  affection  of  the  sensory  division  shows  itself 
in  more  or  less  marked  anaesthesia  of  the  face,  which 
may  be  general  or  limited  to  the  area  of  distri- 
bution of  some  of  the  branches  only.  The  tongue 
is  not  unfrequently  affected  on  the  same  side, 
and  tactile  and  gustatory  sensibility  impaired  or 
abolished  on  the  anterior  two-thirds.  The  affec- 
tion of  the  fifth  may  occur  on  the  same  side  as 
the  lesion,  with  or  without  affection  of  the  limbs, 
but  it  would  appear  also  that  anaesthesia  of  the 
face  may  occur,  with  implication  of  the  ex- 
tremities on  the  side  opposite  the  lesion. 

There  is  thus  an  extraordinary  complexity 
and  variability  in  the  symptoms  which  may 
be  met  with  in  connection  with  pontine  lesions. 
Those  which  have  been  mentioned  are  the  most 
common  and  most  significant,  especially  if  they 
occur  in  combination.  Singly  they  have  less 
value,  and  some  of  them,  particularly  defects  in 
articulation,  are  not  specially  characteristic.  But 
a  combination  of  paralysis  of  the  limbs  on  one 
side,  either  motor  alone,  or  of  motility  and  sensi- 
bility, and  of  the  face  on  the  other,  is  significant 
of  pontine  lesion.  The  addition  of  paralysis  of 
the  abducens  adds  to  the  certainty. 

Many  other  symptoms  might  be  mentioned 
which  have  been  noted  in  connection  with  lesions 
of  the  pons,  especially  tumours,  which  ought 
perhaps  to  be  ascrilied  to  interference  with  the 
functions  of  neighbouring  structures.  As  in 
other  parts,  however,  tumours  have  been  found 
invading  or  pressing  on  the  pons  without  having 
given  rise  to  any  marked  symptoms  during  life. 
But  at  other  times,  aloiig  with  one  or  more  of 
the  previously  mentioned  symptoms,  impairment 
of  deglutition  has  been  observed,  due  without 
doubt  to  pressure  on  the  medulla  oblongata.  To 
pressure  on  the  medulla  oblongata  should  also  be 
ascribed  the  irregularity  and  ultimate  paralysis 
of  the  cardiac  and  respiratory  movements,  in 
connection  either  with  tumours  or  with  haemor- 
rhagic  effusions  into  the  pons  itself._ 

When  a  tumour  presses  forward  in  the  direc- 
tion of  the  crura  cerebri,  the  third  cranial  nerves 
may  be  implicated.  Ptosis  has  been  observed 
in  such  cases ;  and  external  strabismus,  from 
paralysis  of  the  internal  rectus,  has  alsso  oc- 
curred, but  comparatively  rarely. 

Vertigo  and  disorders  of  equilibration  have  also 
been  observed,  but  these  may  be  attributed  to  an 
implication  of  the  cerebellum  or  of  its  peduncles. 
Ataxic  symptoms  have,  however,  been  described 
by  Leyden  as  occurring  in  pontine  lesions,  with- 
out affection  either  of  the  cerebellum  or  of  its 
peduncles.  The  writer  has  seen  a  case  of  very 
marked  ataxy  associated  with  anaesthesia  of  one 
side  of  the  face,  and  of  the  limbs  and  trunk  on  the 
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opposite  side,  due  probably  to  lesion  ontherighi 
side  of  the  pons.  But  the  cases  which  have  been 
recorded  are  not  yet  sufficient  to  establish  any 
very  definite  propositions  in  regard  to  the  exact 
causation  or  special  characteristics  of  the  atsixic 
disorders  in  question.  In  connection  with  tu 
mours  pressing  on  the  pons,  hearing  may  also  be 
impaired  or  abolished  in  one  or  both  ears.  Im- 
pairment of  smell  has  been  observed  on  one  side, 
when  there  has  been  anaesthesia  of  the  face.  This 
is  probably  due  to  the  impairment  of  common 
sensibility  in  the  nostril,  inten.sified  in  some  cas6!> 
by  the  defective  power  of  sni£Biig  if  the  facial 
nerve  is  also  paralysed. 

Albuminuria  and  glycosuria  have  occasionally 
been  found  in  connection  with  diseases  of  the 
pons.  It  is  very  doubtful  if  any  causal  relation- 
ship has  been  at  all  satisfactorily  established. 
Very  often  when  albumin  has  been  found,  there 
is  good  reason  to  believe  that  it  has  been  pre- 
existing, for  lesions  of  the  pons  frequently  occur 
in  connection  with  chronic  renal  disease.  Sugar 
has  been  found  sometimes,  and  in  other  cases 
not.  The  same  has  been  found  in  connection 
with  lesions  of  other  nerve-centres.  So  far, 
therefore,  as  facts  go,  the  evidence  in  favour  of 
a  direct  relationship  between  pontine  lesions  and 
glycosuria  is  at  present  extremely  slender,  and  in 
need  of  further  investigation. 

Diseases  which  encroach  on  the  intracranjal 
space  produce  the  general  symptoms  of  intracra- 
nial tumour,  in  addition  to  the  special  symptoms 
indicative  of  their  invasion  of  the  pons. 

D.  Fbreier. 

POEEIGO  LABVALIS  {■porrigo,  scarf, 
and  larva,  a  mask). — Porrigo  is  an  old-fashioncl 
terra,  applied  generally  to  eruptions  on  the  scalp 
and  face,  whether  exudative  or  desquamative; 
larvalii;  masked,  alludes  to  the  covering  of  the 
face  with  an  incrustation  which  conceals  the 
features  like  a  mask,  such  as  is  seen  in  a  neg- 
lected exudative  eczema  of  the  face,  an  eczema 
pustulosum  or  impetigi nodes.  Pathologically,, 
porrigo  is  an  eczema.    See  Eczema. 

POETAL  OBSTRUCTION".— This  is  a 
condition  of  not  uncommon  occurrence,  and  calls 
for  brief  general  discussion.  Strictly  speaking, 
portal  obstruction  implies  that  there  is  some 
direct  impediment  to  the  flow  of  blood  in  the 
portal  circulation,  either  affecting  the  trunk  of 
the  vein  before  it  enters  the  liver,  or  its  branches 
in  the  substance  of  this  organ.  It  must  be  re- 
membered, however,  that  any  condition  that  in- 
terferes with  the  circulation  beyond  the  portal 
divisions,  whether  in  the  hepatic  vein,  inferior 
vena  cava,  right  side  of  the  heart,  or  lungs,  will 
retard  more  or  less  the  flow  of  blood  through  the 
portal  system  ;  and  also  that  either  of  the  tribu- 
tary branches  of  the  portal  vein  may  be  affected 
alone.  The  portal  trunk  may  be  obstructed  by 
direct  pressure  upon  it,  as  by  enlarged  glands,  a 
growth  projecting  from  the  liver,  or  a  neighbour- 
ing tumour;  by  changes  in  its  walls,  leading  to 
constriction  or  complete  closure  ;  or  by  blocking- 
up  of  its  channel,  as  by  a  thrombus  {sec  Portai. 
Thkombosis).  Cirrhosis  is  the  most  important 
disease  which  obstructs  the  portal  circulation 
within  the  liver;  but  this  result  may  also  arise 
from  accumulation  of  pigment  and  other  cansou 
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Effects. —  The  effects  of  portal  obstruction 
will  depend  on  its  seat,  its  degree,  and  the  ra- 
pidity with  which  it  is  set  up.  They  are  merely 
those  which  necessarily  follow  mechanical  venous 
congestion,  namely,  distension  of  the  small  vessels, 
which  may  end  in  changes  in  their  walls  and  vari- 
cosity ;  escape  of  serum;  a  catarrhal  condition  of 
mucous  surfaces;  haemorrhages;  and,  in  course  of 
time,  permanent  changes  in  organs  and  structures 
which  are  congested.  Their  localisation  in  this 
*ase  will  correspond  to  the  structures  from  which 
the  portal  vein  receives  its  tributary  branches. 
Hence  any  of  the  following  conditions  may  re- 
sult in  various  degrees  from  portal  obstruction  : 
— (1)  Congestion  and  catarrh  of  the  mucous 
membrane  lining  the  stomach  and  intestines, 
with  consequent  disorder  of  the  secretions  ;  dila- 
tation and  varicosity  of  the  small  vessels  ;  or  hse- 
morrhage  into  the  alimentary  canal.  (2)  Ascites, 
one  of  the  most  frequent  and  evident  phenomena. 
(3)  Enlargement  of  the  spleen,  either  from  mere 
accumulation  of  blood,  or  in  chronic  cases  with 
permanent  increase  and  alteration  in  the  splenic 
structure.  (4)  Congestion,  followed  by  fibroid 
changes  in  the  pancreas.  (6)  Hsemorrhoids,  it  is 
generally  believed.  (6)  After  a  while  enlarge- 
ment of  the  superficial  veins  of  the  abdominal 
wall,  owing  to  their  communications  with  the 
portal  vein ;  as  well  as  of  the  veins  within  the 
abdomen,  which  are  tributary  to  it. 

Several  of  the  conditions  mentioned  are  ob- 
vious on  clinical  examination  during  life ;  others 
are  only  evident  on  post^noriem  examination, 
although  they  assist  in  originating  symptoms, 
especially  in  connection  with  the  alimentary 
canal,  such  as  those  of  dyspepsia,  flatulence,  and 
disordered  bowels.  Haemorrhage  into  the  sto- 
mach or  bowels  is  usually  revealed  by  the  oc- 
currence of  hsematemesis  or  melaena,  but  it  may 
prove  fatal  without  any  discharge  of  blood  ex- 
ternally. It  must  necessarily  happen  that  if  the 
portal  circulation  is  not  properly  carried  on,  the 
functions  of  the  liver  are  proportionately  dis- 
turbed. 

The  signs  of  portal  obstruction  may  set  in  with 
great  acuteness,  or  very  gradually.  Those  indi- 
cative of  acute  obstruction  are  the  rapid  develop- 
ment of  ascites,  returning  speedily  after  para- 
centesis ;  enlargement  of  the  spleen  ;  and  haemor- 
rhage into  the  alimentary  canal.  It  must  be 
remarked  that  the  most  striking  phenomena  may 
disappear  in  chronic  cases,  after  a  time,  without 
the  removal  of  the  obstruction,  probably  owing 
to  the  development  of  new  channels,  by  which  the 
blood  is  returned  to  the  heart  without  passing 
through  the  liver. 

Diagnosis. — There  ought  to  be  no  difficulty 
in  recognising  the  signs  of  portal  obstruction  in 
marked  cases ;  and  it  might  even  be  suspected 
before  these  signs  are  well-developed  under 
certain  conditions.  The  cause  of  the  obstruction 
can  only  be  made  out  by  i  consideration  of  each 
case  in  all  its  features. 

TEEiTurENT. — Earely  can  anything  be  done 
directly  to  remove  portal  obstruction.  The  cir- 
culation may  often  be  relieved  to  some  extent  by 
acting  freely  upon  the  bowels,  especially  by  means 
of  saline  and  hydragog^e  purgativos.  Treatment 
directed  to  the  effects  of  portal  obstruction  is 
frequently  highly  efficacious,  and  the  most  im- 
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portant  of  these  may  be  cured  or  relieved,  even 
though  their  cause  remain  unaffected.  The 
special  treatment  of  these  symptoms,  and  also 
of  the  conditions  upon  which  portal  obstruction 
depends,  is  described  in  other  articles. 

Fbedeeick  T.  Egbeets. 

POBTAL  THKOMBOSIS.—Stnon.:  Por- 
tal Phlebitis;  Pylephlebitis;  Fr.  PyUphlebite ; 
Ger.  Pylephlebitis. 

Portal  thrombosis  may  be  divided  into  tw» 
kinds :  {A)  the  Adhesive ;  and  (£)  the  Sup- 
purative. 

{A)  Adhesive  Portal  Thrombosis. — Ad- 
hesive portal  thrombosis  is  seen  most  commonly 
in  cirrhosis  of  the  liver,  rarely  as  a  cause  of 
the  cirrhosis  itself.  In  the  first  case,  it  arises, 
not  from  an  inflammation  of  the  walls  of  the 
vessel,  but  from  obstruction  to  the  circulation. 
The  thrombus  itself  is  usually  firmly  adherent  to 
the  walls,  tough,  and  of  a  red-brown  colour, 
the  vein  being  dilated. 

Symptoms. — ^The  symptoms  of  portal  throm- 
bosis are  those  of  intense  portal  obstruction. 
There  is  ascites,  rapidly  developing  itself,  and, 
according  to  Prerichs,  returning  rapidly  after 
removal  by  tapping.  The  veins  of  the  walls  of 
the  belly  become  (Jilated.  There  may  be  hsema- 
temesis or  a  bloody  diarrhoea.  The  spleen  is 
greatly  enlarged.  Jaundice  may  or  may  not  be 
present. 

Diagnosis. — The  diagnosis  of  portal  throm- 
bosis is  a  matter  of  great  difficulty,  the  symptoms 
being  very  like  those  of  cirrhosis,  of  which,  in- 
deed, it  is  often  a  mere  complication. 

Prognosis  and  Tebatmbnt. — The  prognosis 
is  always  bad,  no  instance  of  recovery  being 
known,  and  the  treatment  must  be  the  same  as 
for  cirrhosis. 

{B)  Suppurative  Portal  Thrombosis. — 
Suppurative  portal  thrombosis  is  conunonly  met 
with  in  connection  with  some  morbid  process, 
most  often  suppuration,  in  the  parts  from  which 
the  branches  of  the  portal  vein  arise,  as  the  intes- 
tines, of  which  very  often  the  csecum  is  the  seat, 
next  the  stomach,  and  the  spleen.  The  vein  is 
found  greatly  dilated,  and  filled  with  a  dirty 
grey  or  reddish  pulp,  which,  under  the  micro- 
scope, shows  small  round  nucleated  cells  like  pus- 
corpuscles.  The  liver  itself  shows,  on  section, 
the  branches  of  the  portal  vein  filled  with  a  dif- 
fluent thrombus,  so  that  the  organ  looks  as  if 
pervaded  with  abscesses. 

Symptoms. — The  symptoms  closely  resemble 
those  of  abscess  of  the  liver  or  of  pyaemia.  Tra,ube 
thinks  the  diagnosis  may  be  made  if  the  liver 
and  spleen  be  much  enlarged,  and  if  there  be  re- 
turning attacks  of  rigors  with  raised  tempera- 
ture while  between  the  attaclcs  the  temperature 
is  natural  or  only  slightly  raised.  There  must  be 
also  evidence  of  some  suppuration,  which  may 
involve  the  branches  of  the  portal  vein ;  and 
pysemia  and  endocarditis  must  be  excluded. 
Often,  however,  all  these  signs  fail. 

Peoonosis  and  TRHATMIil^^^. — The  prognosis 
is  always  bad ;  the  treatment  must  be  the  same 
as  for  abscess  of  the  liver  or  pyaemia. 

J.  WicKHAM  Lego. 

POST-MOBTEM  EX  AMUSTATION".  See 
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POST-MOBTEM  WOUNDS. —Synon.  : 
Dissection-wounds  ;  Pr.  Blemires  ana/omiques ; 
•Ger.  Sectionvnmden. 

Definition. — A  variety  of  poisoned  wounds, 
arising  from  the  inoculation  of  a  virus  derived 
■from  the  dead  bodies  of  men  or  animals. 

Similar  consequences  may  result  from  the  in- 
oculation of  the  discharges  from  unhealthy  in- 
flammations in  living  bodies,  especially  those 
arising  from  post-moriem  poisoning.  The  condi- 
tions necessary  for  the  production  of  adissection- 
■wound  are  the  virus,  a  means  of  entrance  of  the 
virus  into  the  system,  and  a  condition  of  body 
favourable  to  the  development  of  the  effects  of 
the  virus. 

Pathology. —  The  Virus.  Of  the  exact  nature 
of  the  poison  which  gives  rise  to  postmortem 
wounds  we  know  but  little.  The  products  of 
ordinary  decomposition  may  cause  local  troubles, 
"to  be  mentioned  hereafter,  but  they  never  give 
rise  to  the  graver  forms  of  dissection-wound. 
The  poison  is  present  in  greatest  intensity  in 
fresh  bodies,  and  its  virulence  diminishes  as  de- 
composition advances.  We  have  no  evidence 
"that  it  is  the  same  in  all  cases,  and  as  the  effects 
vary  greatly,  we  are  justified  in  assuming  that 
the  poison  also  varies.  The  chief  views  held  as 
to  its  nature  are,  that  it  is  a  product  of  a  certain 
stage  of  ordinary  decomposition;  that  it  is  the 
product  of  some  special  non-organised  ferment ; 
-and  that  it  is  of  the  nature  of  a  minute  organ- 
ism, which  has  the  power  of  propagating  itself  in 
the  living  body.  The  first  view  is  probably  un- 
true, as  the  poison  which  gives  rise  to  serious 
dissection-wounds  is  only  found  in  tne  bodies  of 
patients  who  have  died  from  some  unhealthy 
inflammatory  (infective)  process.  It  is  most 
marked  in  cases  of  septic  peritonitis  or  pleurisy, 
pyaemia,  septicaemia,  puerperal  fever,  diffuse 
cellulitis,  erysipelas,  or  spreading  gangrene. 
The  diminution  of  the  intensity  of  the  poison 
with  decomposition  is  accounted  for  on  the  second 
theory,  by  supposing  that  the  peculiar  ferment 
is  destroyed  by  putrefaction ;  and  on  the  third 
"theory,  by  the  specific  organism  being  destroyed 
by  the  growth  of  the  ordinary  bacteria  of  decom- 
position, it  being  a  well-known  fact  that  when 
two  organisms  are  growing  together  in  the  same 
fluid,  the  stronger  seems  to  overpower  the  weaker, 
to  check  its  growth,  and  finally  to  lead  to  its 
destruction. 

Certain  specific  diseases,  as  glanders  and 
splenic  fever  (malignant  pustule),  may  be  com- 
municated by  inoculation  from  the  dead  body, 
but  these  accidents  are  not  classed  with  ordinary 
dissection-wounds. 

Mode  of  entrance  of  the  2}oison  into  ilie  system. 
Whatever  the  virus  may  be,  it  only  acts  by 
direct  inoculation.  This  most  commonly  occurs 
through  an  accidental  wound  or  scratch  during 
the  post-mortem  examination  ;  but  a  raw  surface 
partly  healed,  or  the  fissures  in  chapped  hands, 
or  the  small  fissures  so  common  at  the  margin 
of  the  nail,  may  equally  serve  as  points  of  inocu- 
lation. In  rare  cases  infection  takes  place 
through  the  unbroken  skin,  the  hair-foUicles 
seeming  then  to  serve  as  the  points  of  entrance. 
The  further  progress  of  the  poison  t^kes  place 
■either  by  soaking  amongst  the  lymph-spaces  of 
the  cellular  tissue,  as  shown  by  diffuse  spreading 


cellulitis ;  or  by  being  carried  with  the  stream  in 
thelymplifttic  vessels,  as  in  those  cases  in  which 
the  local  affection  is  slight,  and  the  first  trouble 
is  in  the  lymphatic  glands. 

Prevention. — In  order  to  prevent  inoculation 
the  following  points  should  be  attended  to.  Be- 
fore making  a  post-mortem  examination  of  a  dan- 
gerous case  the  hands  should  be  carefully  looked 
over.  If  any  spot  denuded  of  cuticle  is  found  on 
the  fingers,  an  india-rubber  cot  should  be  applied, 
its  base  being  bound  round  with  string.  If  the 
whole  hands  are  sore  and  chapped  an  india- 
rubber  glove  may  be  used.  If  no  india-rubber 
cot  for  a  finger  is  to  be  found,  an  efl&cient  water- 
proof covering  may  be  made  at  once  with  gutta 
percha  tissue  and  chloroform.  If  the  hands  are 
sound  they  may  be  well  greased  with  carbolic 
oil  (1  to  10),  but,  as  this  soon  wipes  off,  the  ap- 
plication must  be  repeated  several  times  dur- 
ing the  post-mortem  examination.  Accidental 
wounds  arise  almost  invariably  from  carelessness 
— the  assistant  being  as  often  wounded  as  the 
operator.  There  is  scarcely  any  operation  in  a 
post-mortem  which  requires  two  to  perform  it, 
and  an  assistant  should  therefore  be  dispensed 
with.  The  most  common  acts  of  carelessness  are 
— cutting  towards  instead  of  away  from  the  left 
hand ;  and  letting  the  knife  fall  unobserved  into 
one  of  the  cavities,  where  it  is  concealed  by  blood 
or  the  viscera,  and  wounds  the  hands  when  next 
introduced.  Wounds  from  ribs  are  amongst 
the  most  dangerous,  as  they  bleed  but  little.  To 
avoid  these,  when  the  bone-forceps  has  to  be 
used,  in  cases  of  ossification  of  the  cartilages,  the 
ribs  should  be  cut  near  the  nipple  line,  and  the 
skin  folded  over  them  whilst  the  viscera  are 
being  examined.  In  opening  the  head  the  saw 
is  apt  to  slip,  and  to  injure  the  hand  holding  the 
vault.  To  avoid  this,  either  wrap  the  hand  in 
a  thick  cloth,  or  hold  the  head  with  the  left  hand 
on  the  face,  where  it  will  be  out  of  danger. 
Punctures  during  the  sewing-up  of  the  body  have 
caused  many  deaths.  These  injuries  are  usually 
due  to  using  too  small  a  needle,  which  cannot  be 
kept  properly  under  control.  A  common  packing 
needle  sharpened  is  by  far  the  safest  instrument 
that  can  be  used.  In  whatever  way  the  wound 
is  made  the  first  essential  of  treatment  is  ta 
make  it  bleed  freely.  If  it  is  on  the  finger  this 
may  be  done  by  winding  a  piece  of  string  round 
it  from  the  root  to  the  tip ;  then  wash  it  tho- 
roughly under  a  tap  and  suck  it.  Caustics  are 
quite  unnecessary  if  these  directions  are  carried 
out.  After  a.  post-mortem  examination  the  hands 
should  always  be  well  washed  in  some  strong 
antiseptic  solution. 

The  condition  of  bodt^  favourable  to  the  de- 
velopment of  the  effects  oj  the  poison. — Nothing  is 
more  common  than  for  two  persons  to  be  wounded 
at  the  same  post-jnortem  examination,  and  only 
one  to  suffer  from  it.  Sir  James  Paget  has 
brought  forward  strong  evidence  for  believing 
that  constant  exposure  to  the  poison  gives  a  cer- 
tain degree  of  '  immunity  from  the  worse  influ- 
ences of  the  virus,'  and  that  one  dissection-wound 
protects  the  sufferer  from  another,  at  least  for 
some  time.  Anything  which  causes  a  depressed 
state  of  health  favours  the  occurrence  of  post- 
mortem poisoning.  Thus,  we  see  it  in  students 
who  have  been  some  months  resident  in  hospital. 
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in  nurses  who  are  ■worn  out  with  attending  a  bad 
case,  and  in  dissecting  porters  or  others  who 
indulge  too  freely  in  alcohol.  Beyond  these  no 
special  predisposing  conditions  are  known.  See 
Predisposition  to  Disease. 

Vaeieties. — It  will  be  convenient  to  discuss 
:he  several  forms  of  post-mortem  wounds  under 
distinct  headings  according  to  the  following 
arrangement : — 

1.  Purely  Local  Aflfections. 

(a)  JMsseciinff-porter's  wart,  or  anatomical 
tubercle. — Although  not  exactly  a  post-mortem 
wound,  this  affection  must  be  mentioned  here  as 
being  one  of  the  effects  of  the  irritation  caused 
by  the  repeated  application  of  putrid  matter  to 
the  skin.  It  is  seen  only  in  those  whose  occu- 
pation brings  them  much  in  contact  with  decom- 
posing animal  matter,  and  is  of  very  rare  occur- 
rence. Its  seat  is  always  at  the  back  of  the 
hand  over  the  knuckles,  or  the  joints  of  the 
fingers.  It  is  characterised  by  a  warty  thick- 
ening of  the  skin,  which  may  in  some  cases  re- 
semble epithelioma.  In  other  cases  the  thicken- 
ing of  the  cuticle  may  give  the  skin  an  ichthyotic 
appearance.  The  enlarged  papillae  are  set  closely 
together,  and  there  is  no  true  ulceration,  but 
cracks  and  fissures  may  exist  in  parts,  from  which 
a  serous  discharge  escapes.  The  growth  tends 
slowly  to  spread.  These  warty  growths  are 
usually  multiple,  and  this,  together  with  the 
want  of  any  tendency  to  iilceration,  will  serve 
to  distinguish  them  from  epithelioma. 

Tbeatment. — In  some  cases  a  cure  can  be  ef- 
fected by  the  constant  use  of  wet  dressing  to  soften 
the  epithelium,  combined  with  the  application  of 
a  mixture  of  equal  parts  of  glycerine  and  extract 
of  belladonna.  Should  this  fail,  painting  with 
strong  tincture  of  iodine  may  be  tried,  or,  as  a  last 
resource,  the  application  of  some  strong  caustic. 

(6)  The  dissecting-room  pustule. — This  is  al- 
ways the  result  of  the  inoculation  of  some 
poisonous  matter  into  a  slight  abrasion  or  punc- 
ture. About  twenty-four  hours  after  inoculation 
the  spot  becomes  red  and  itches.  In  another 
twenty-four  hours  a  small  drop  of  pus  is  seen 
raising  the  cuticle,  and  the  part  is  intensely 
tender.  If  the  drop  of  pus  be  let  out  the  pain 
is  at  once  relieved.  K  no  treatment  be  now 
adopted  to  prevent  it,  a  small  scab  forms,  under 
which  pus  again  forms,  and  the  redness  and  pain 
return  as  before.  Each  time  that  this  happens 
the  sore  increases  in  size,  till  it  may  reach  about 
one-eighth  of  an  inch  in  diameter,  and  it  then 
closely  resembles  in  appearance  a  small  soft 
chancre.  Without  treatment  the  condition  may 
continue  indefinitely.  It  is  very  seldom  accom- 
panied by  any  constitutional  disturbance.  The 
axillary  glands  may  be  tender,  but  suppuration 
is  rare,  except  in  unhealthy  subjects. 

Treatment. — The  small  pustules  can  usually 
be  cured  simply  by  the  application  of  water- 
dressing,  so  as  to  prevent  the  formation  of  a 
scab,  and  the  shutting  in  of  the  pus.  The  treat- 
ment must  be  continued  until  it  is  soundly  healed. 
If  the  smallest  speck  is  unhealed  it  will  relapse 
as  soon  as  the  dressing  is  removed.  If,  in  spite 
of  water-dressing  it  refuses  to  heal,  nitrate  of 
silver  may  be  applied,  or  the  ulcerated  surface 
may  be  covered  with  iodoform. 

(c)  Suppuration  of  the  matrix  of  the  nail. — 


This  arises  from  inoculation  through  one  of  those 
small  fissiires  at  the  side  of  the  nail  popularly 
known  as  'agnail'  or  'hangnail.'  The  inflam- 
mation extends  rapidly  to  the  matrix  at  the  root 
of  the  nail.  The  dorsal  aspect  of  the  finger  for 
half-an-inch  below  the  nail  is  swollen,  red,  and 
acutely  tender,  and  on  pressing  over  this  area  pus 
oozes  out  over  the  nail.  The  inflammation  rarely 
extends  over  the  whole  matrix,  so  that  the  distal 
part  of  the  nail  is  usually  unaffected  and  firmly 
attached,  while  the  root  is  softened  and  loosened 
by  the  suppuration  beneath  it.  The  discharge 
has  a  strong,  offensive  odour  of  decomposition. 
This  condition  is  extremely  chronic,  the  irrita- 
tion being  kept  up  almost  indefinitely  by  the' 
putrid  discharge,  which  is  more  or  less  pent  up 
beneath  the  nail.  When  recovery  takes  place 
the  nail  usually  separates. 

Treatment. — The  first  essential  of  treatment 
is,  if  possible,  to  render  the  discharges  aseptic. 
For  this  purpose  the  finger  may  be  soaked  in  a 
concentrated  solution  of  boracic  acid,  and  dressed 
with  boracic  acid  lint ;  or  powdered  iodoform- 
may  be  pushed  with  a  piece  of  card  beneath  the- 
swollen  skin  over  the  root  of  the  nail.  If  these 
fail  a  strong  solution  of  subacetate  of  lead 
(liquoris  plumbi  subacetatis,  1  part,  spiritus- 
rectificati  1,  aquae  6,)  may  be  tried.  If  aU  these- 
simpler  means  fail,  the  nail  must  be  removed,, 
and  the  raw  surface,  dressed  with  some  mild  an- 
tiseptic lotion,  will  quickly  heal. 

{d)  Suppuration  of  the  hair -follicles. —TDxis  is- 
a  somewhat  rare  effect  of  'post-mortem  poisoning.. 
About  forty-eight  hoiirs  after  exposure  to  infec- 
tion a  varying  number  of  small  pustules,  each- 
surrounded  by  a  red  areola,  form  on  the  hairy 
parts  of  the  hands  and  wrists.  On  careful  exa- 
mination each  pustule  will  be  seen  to  have  a  hair 
passing  through  it.  Kb  a  rule  these  pustules- 
discharge  and  dry  up  without  causing  further- 
trouble,  but  in  some  exceptional  cases  they  may 
be  followed  by  constitutional  symptoms  or  lymph- 
atic inflammations. 

Tbbatmbnt.— AU  that  is  necessary  is  to  coyer 
the  part  with  cotton-wool,  to  hasten  the  drying 
of  the  pustules. 

(e)  Boils. — Boils,  which  differ  in  no  respect, 
from  those  arising  without  known  cause,  may 
form  as  a  consequence  of  expos  ure  to  post-mortem 
poisons.  They  probably  start  from  inflammation, 
of  the  hair-follicles. 

Treatment. — This  presents  nothing  special. 

(/)  Ordinary  JFAzzlZow.— Although  whitlow  is 
common  amongst  nurses  and  others  whose  duties 
oblige  them  to  dress  foul  wounds,  it  is  a  very 
rare  consequence  of  post-mortem  woimds.  It 
may,  however,  occasionally  be  met  with  and. 
then  present  nothing  special.   See  Whitlow. 

2.  Diffuse  Infl^ammation  of  the  Cellular. 
Tissue,  spreading  from  the  point  of  ino- 
culation. 

{a)  Diffuse  Cellulitis. — The  seat  of  inoculation 
becomes  in  from  twelve  to  twenty-four  hours 
more  or  less  rod  and  irritable,  and  in  this  state- 
it  may  remain  for  another  day,  at  the  end  of 
which  time  a  brawny  swelling  of  a  dusky  red 
colour  forms  round  it,  and  rapidly  extends  in  all 
directions,  but  chiefly  in  the  line  of  the  lymph- 
stream.  At  the  same  time  there  is  intense 
tension,  burning  pain,  and  sevoro  constitutional- 
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disturbance,  high  temperature,  total  loss  of 
appetite,  and  possibly  delirium.  Red  lines  of 
inflamed  lymphatic  vessels  may  or  may  not  be 
seen  extending  upwards,  but  glandular  abscesses 
are  rare,  as  in  ordinary  cellulitis.  If  unrelieved 
by  treatment,  sloughing  rapidly  follows  the 
brawny  swelling,  first  of  the  subcutaneous  tis- 
sue, and  afterwards  of  the  skin. 

Treatment. — The  only  treatment  in  such  case 
is  free  and  early  incision  into  the  affected  part. 
In  one  case  which  came  under  the  observation  of 
the  writer  the  inoculation  took  place  from  a 
scratch  from  a  broken  rib  which  had  penetrated 
a  consolidated  lung,  and  caused  the  formation  of 
a  foul  abscess.  Swelling  in  the  finger  com- 
menced on  the  second  day,  about  10  p.m.,  and  at 
11  a.m.  on  the  following  morning  it  had  in- 
volved the  whole  finger  and  part  of  the  back  of 
the  hand.  Red  lines  extended  from  it  a  little 
way  above  the  wrist.  Two  incisions  were  im- 
mediately made  in  the  palmar  aspect  of  the 
finger,  and  one  on  the  dorsum  of  the  hand,  with 
the  effect  of  at  once  arresting  the  extension  of 
the  process.  In  this  Case  the  attack  commenced 
with  slight  nausea,  but  no  chilliness  or  rigor; 
there  was  high  fever  and  delirium  on  the  third 
■and  fourth  days.  The  constitutional  treatment 
must  be  the  same  as  in  other  cases  of  diffuse 
cellulitis.    See  Erysipelas. 

(6)  Spreading  Gangrene. — This  is  an  intensi- 
fication of  the  preceding  variety.  A  red,  brawny 
swelling  advances  rapidly  up  the  arm,  quickly 
followed  by  gangrene  of  the  subcutaneous  cellu- 
lar tissue  and  skin.  This  condition  is  extremely 
rare  as  a  consequence  of  dissection-wounds.  A 
'Case  occurred  in  1880,  at  University  College 
Hospital,  under  the  care  of  Mr.  Heath,  in  which 
the  patient's  life  was  only  saved  by  amputation 
at  the  shoulder-joint.  It  happened  to  a  nurse 
from  an  accidental  wound  received  whilst  laying 
out  the  body  of  a  patient  who  had  died  of  puer- 
peral fever. 

Theatment. — The  treatment  is  the  same  as 
in  other  cases  of  spreading  gangrene. 

3.   Inflammations  cliiefly  affecting  the 
Lymphatics. 

(a)  Inflammation  of  the  Lymphatic  Vessels. — 
This  usually  commences  from  twenty-four  to 
forty-eight  hours  after  inoculation.  The  seat  of 
inoculation  may  show  scarcely  any  signs  of  in- 
flammation, or  it  may  have  developed  into  a 
small  suppurating  sore.  The  invasion  of  the 
Ijrmphatic  inflammation  is  marked  by  elevation 
of  temperature,  chilliness,  or  possibly  a  rigor. 
There  is  malaise  and  often  nausea,  with  head- 
ache. Red  lines  are  soon  after  observed  running 
■upwards  from  the  seat  of  inoculation  in  the 
course  of  the  lymphatic  vessels.  These  Lines  are 
about  one-eighth  to  one-quarter  of  an  inch  in 
width,  and  clearly  defined.  They  are  acutely 
tender.  The  lymphatic  glands  to  which  they  lead 
are  swollen  and  painful.  If  unrelieved  by  treat- 
ment suppuration  frequently  occurs  in  the 
lymphatic  glands,  or  sometimes  in  the  course  of 
the  vessels.  Occasionally  several  lines  may  fuse 
together,  giving  the  appearance  of  a  band  of 
cutaneous  erysipelas. 

Trbatmbnt. — The  bowels  should  be  well 
opened.  Stimulants  in  moderate  quantities  may 
be  taken,  ^ood  port  wine  being  especially  useful. 


with  strong  beef-tea,  milk,  and  eggs.  K  there  is 
much  fever  quinine  may  be  of  use  in  reducing 
the  temperature.  Locally,  the  whole  course  of 
the  inflamed  vessels  is  to  be  painted  with  a 
mixture  of  glycerine  and  extract  of  belladonna 
in  equal  parts,  and  the  whole  arm  wrapped  in 
hot  fomentation.s,  which  must  be  frequently  re- 
newed. This  treatment  seldom  fails  to  arrest 
the  progress  of  the  inflammiition,  and  ward  off 
suppuration.  If  pus  forms,  either  in  the  course  of 
the  vessels  or  in  the  glands,  it  must  be  let  out  as 
soon  as  it  is  recognised. 

(i)  Abscess  in  the  LympJmtic  Glands. — This 
occurs  either  as  a  consequence  of  the  previous 
condition  or  without  any  evident  inflammation  of 
the  lymphatic  vessels.  It  is  frequently  a  com- 
plication of  one  of  the  local  forms  first  described. 
The  abscess  forms  either  in  the  gland  at  the  bend 
of  the  elbow  or  in  the  axilla,  and  presents  no 
special  features  requiring  description.  The 
prognosis  is  not  grave. 

Treatment. — The  abscesses  must  be  opened 
as  soon  as  recognised,  and,  if  possible,  treated 
antiseptically. 

(c)  Axillary  Cellulitis. —  This  is  one  of  the 
gravest  effects  of  post-mortein  wound.    It  fre- 
quently occurs  in  cases  in  which  the  local  affec- 
tion at  the  seat  of  inoculation  is  so  slight  as  to 
be  scarcely  recognisable.     From  twenty-four  to 
forty-eight  hours  after  inoculation  the  patient 
is  seized  with  chilliness,  and  frequently  a  rigor  ; 
there  is  great  depression ;  with  nausea,  or  even 
vomiting,  and  headache.    The  temperature  ra- 
pidly rises,  reaching  104°  or  10.5°,  and  there  is 
frequently  delirium.    On  examining  the  axilla 
some  fulness,  with  acute  tenderness,  is  recog- 
nised, and  there  is  pain  in  moving  the  arm.  The 
fulness  soon  extends  to  the  front  of  the  chest,  in 
the  region  of  the  pectoralis  major,  and  the  veins 
of  the  region  may  become  more  clearly  visible 
than  natural.   Later  on  there  may  be  a  blush  of 
redness  over  the  pectoral  region,  and  with  this 
there  is  oedema.     If  not  relieved  the  swelling 
and  redness  may  extend  down  the  side  of  the 
chest,  and  show  above  the  clavicle  at  the  root  of 
the  neck.    The  constitutional  condition  assumes 
the  ordinary  characters  of  septicaemia.    There  is 
muttering  delirium,  rapidly  failing  pulse,  dry 
tongue,  with  sordes  on  the  lips  and  teeth,  pos- 
sibly diarrhoea,  and  the  patient  sinks  intoa  coma- 
tose condition  and  dies.    Sir  James  Paget,  in 
his  Well-known  lecture  on  his  own  case,  explains 
this  condition  by  supposing  that  the  lymphatic 
glands  are  first  swollen,  and  tlie  flow  of  lymph 
through  them  obstructed,  and  that  the  poison 
then  extends  backwards  in  the  distended  lymph- 
atics till  it  reaches  the  cellular  tissue  in  which 
they  arise,  thus  causing  diffuse  cellulitis,  which, 
if  not  relieved,  or  if  not  speedily  fatal,  may 
extend  to  the  whole  area  which  sends  lymph 
to  the  affected  glands.    If  an  incision  be  made 
early  into  the  affected  cellular  tissue  it  will  be 
found  merely  infiltrated  with  serum;  later  on 
the  serum  is  turbid ;  still  later  the  whole  areolar 
tissue  would  be  foimd  in  a  sloughy  condition, 
soaked  in  pus. 

Tkkatmbnt. — The  blood-poisoning  accompany- 
ing this  condition  is  frequently  fatal  in  spite  of 
any  treatment.  The  only  hope  for  the  patient 
lies  in  early  recognition  of  the  state  of  the  part, 
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and  in  making  free  incisions.  These  incisions 
must  thoroughly  open  up  the  axillary  fascia,  and 
if  there  is  any  suspicion  of  extension  beneath 
the  pectoralis  major,  another  incision  must  be 
made  t-sro,  or  even  three,  inches  in  length,  through 
the  muscle.  This  is  best  made  in  the  interval 
between  the  sternal  and  clavicular  portions.  The 
skin  and  fat  only  need  be  divided  with  the  knife, 
the  muscular  fibres  being  separated  with  the 
handle  of  the  scalpel  to  avoid  haemorrhage.  If 
these  incisions  are  made  with  all  antiseptic  pre- 
cautions and  the  antiseptic  dressing  adopted, 
the  patient's  chance  of  life  is  greatly  increased. 
The  constitutional  treatment  consists  in  free 
stimulation  and  abundant  nourishment.  Quinine 
may  possibly  be  useful  in  large  doses. 

4.  Septicsemia. — In  some  cases,  which,  for- 
tunately, are  very  rare,  post-mortem  wounds 
prove  speedily  fatal,  with  the  ordinary  symptoms 
of  acute-  septicaemia.  Local  changes  at  the  seat 
of  inoculation  may  be  entirely  wanting. 

5.  Pyaemia. — Pyaemia  may  occur  as  a  secon- 
dary complication  of  the  forms  of  post-mortem 
wound  which  are  accompanied  by  suppuration 
and  sloughing ;  but  it  presents  nothing  special  in 
such  cases.    See  PYiEMiA. 

Mabcits  Bbck. 

POST-PHARYNG-EAL  ABSCESS.  -See 
Retbo-phaeyngeal  Abscess. 

POSTTJEE. — In  this  article  it  is  intended 
to  point  out  the  main  practical  relations  of  pos- 
ture to  the  aetiology,  diagnosis,  and  treatment  of 
various  diseases.  It  not  uncommonly  happens 
that  a  patient  assumes  instinctively  a  postxire  by 
which  his  condition  may  be  at  once  recognised,  or 
which  gives  indications  of  importance  as  to  his 
management.  In  other  cases  the  practitioner 
makes  systematic  use  of  posture  to  assist  him 
in  his  diagnosis,  or  to  aid  him  in  treatment.  It 
should  be  mentioned  at  the  outset  that  persons 
often  present  peculiarities  with  reference  to  pos- 
ture, which  are  of  no  practical  signiiicance,  and 
are  the  result  either  of  natural  differences  in  in- 
dividuals, or  of  habit.  For  instance,  some  people 
am  only  sleep  with  the  head  raised  very  high,  in 
an  almost  semi-recumbent  position  ;  others  lie 
with  the  head  very  low,  even  level  with  or  below 
the  body.  Many  are  unable  to  sleep  on  the  back, 
or  on  one  or  other  side,  and  especially  the  left 
side.  The  subject  will  be  further  discussed  in 
its  relations  to  the  points  mentioned  above. 

1.  .etiology  of  Posture. — As  an  immediate 
cause  of  disease,  posture  is  chiefly  important  in 
connection  with  occupation.  For  instance,  many 
persons  suffer  from  long-continued  standing  ;  or, 
on  the  other  hand,  from  sedentary  occupations. 
The  evil  effects  of  the  erect  posture  are  evidenced 
by  the  development  of  varicose  veins  in  the 
legs,  and  also  by  the  occurrence  of  general  fatigue 
and  debility,  displacement  of  the  uterus,  and 
other  conditions,  especially  in  young  women  ; 
and  this  subject  has  of  late  received  consider- 
able attention  in  relation  to  those  employed  in 
drapers'  shops.  Those  callings  which  entail  con- 
stant or  frequent  bending  forward  of  the  body 
are  often  very  injurious,  and  this  may  be  aggra- 
vated by  carrying  burdens  on  the  back  and 
shoulders.  Not  uncommonly  persons  iniure  them- 


POSTUEE.  124T 

selves  by  habitually  bending  forward  while  sit- 
ting, qtdte  apart  from  occupation.  Another 
illustration  of  the  influence  of  posture  in  causing 
disease  is  where  individuals  have  to  work  in 
constrained  positions,  such  as  colliers  and  mine- 
workers.  The  conditions  thus  induced  are  chiefly 
deformities  of  the  chest,  and  certain  diseases  of 
the  lungs,  heart,  and  vessels.  Posture  is  also  ol 
consequence  in  predisposing  to  certain  affections 
under  particular  circumstances,  or  in  modifying 
their  effects.  Thus  the  recumbent  posture  in  low 
febrile  and  other  conditions  aids  in  the  causation 
of  hypostatic  congestion  and  its  consequences 
a  similar  position  promotes  the  accumulation 
of  morbid  products  in  the  bronchi  in  cases  of 
acute  bronchitis,  which  may  cause  further  mis- 
chief ;  and  if  an  attack  of  pleurisy  should  super- 
vene when  a  patient  is  obliged  to  lie  on  his  back, 
this  will  materially  modify  the  way  in  which  the 
fluid  accumulates,  for  it  tends  then  to  collect 
posteriorly,  and  may  cover  the  whole  area  of 
the  chest  in  this  aspect,  while  there  is  no  sign 
of  any  fluid  in  front.  Lastly,  a  peculiar  posture 
in  performing  certain  acts,  such  as  writing,  may 
have  some  influence  in  originating  affections  of 
the  type  of  writer's  cramp. 

2.  Posture  in  Diagnosis. — As  examples  of 
postures  spontaneously  adopted  by  patients, 
which  may  give  useful  information  in  diagnosis, 
the  following  are  the  most  striking.  In  many 
cases  the  posture  indicates  great  debility,  help- 
lessness, or  prostration,  and  may  thus  afford  im- 
portant information  as  to  the  general  condition 
of  a  patient.  An  inability  to  lie  down  constitutes 
a  prominent  feature  in  certain  forms  of  cardiac 
and  pulmonary  disease,  in  consequence  of  inter- 
ference with  the  respiratory  functions,  so  that  the 
patient  is  obliged  to  sit  or  to  be  propped  up  in  bed, 
or  sometimes  even  to  sit  up  in  a  chair,  to  assume 
the  erect  posture,  or  to  bend  forward.  Again, 
when  anything  is  pressing  upon  the  main  air- 
tube — such  as  an  aneurism — causing  obstructive 
dyspnoea,  the  patient  may  instinctively  lean  for- 
ward, so  as  to  take  off  the  pressure  as  much  as 
possiljle.  In  cases  of  unilateral  lung-disease  or 
pleurisy,  the  patient  is  often  unable  to  lie  on  one 
or  other  side,  especially  the  affected  one ;  while 
in  affections  of  the  heart  it  is  frequently  impos- 
sible for  him  to  rest  on  the  left  side.  As  regards 
abdominal  diseases,  acute  peritonitis  is  usually 
characterised  by  a  very  striking  posture,  the 
patient  lying  on  his  back,  with  the  knees  well 
drawn  up  and  bent,  in  order  to  relax  the  abdo- 
minal muscles.  He  may  also  assume  certain 
positions  in  other  abdominal  affections,  on  ac- 
count of  their  influence  upon  symptoms,  such  n.^ 
pain  or  vomiting.  In  spasmodic  painful  attacks 
connected  with  this  region,  it  is  very  common  to 
see  the  patient  bending  forwards  in  a  doubled- 
up  position,  and  pressing  upon  the  abdomen.  In 
nervous  diseases  posture  may  be  of  value  in 
diagnosis.  Thus,  it  may  reveal  paralysis  of  dif- 
ferent parts  ;  in  cerebral  meningitis  the  patient 
often  lies  in  a  curled-up  position,  all  the  limbs 
being  bent  towards  the  body;  in  spinal  meningi- 
tis the  head  may  bo  involuntarily  drawn  back- 
wards, in  order  to  try  to  relax  the  muscles  be- 
hind ;  in  cataleptic  conditions  any  posture  that 
is  assumed  is  retained  for  a  considerable  or  an 
unlimited  time  ;  while  in  wry-neck  the  head  is 
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turned  to  one  side.  Lastly,  the  position  volun- 
tarily assumed  by  a  limb  may  give  important 
information  as  to  local  diseases  likely  to  influence 
it  in  this  respect,  such  as  those  of  the  joints. 
The  whole  body  may  be  distorted,  as  well  as  the 
limbs,  in  connection  with  diseases  of  the  articu- 
lations. 

"What  has  just  been  stated  will  supply  hints 
as  to  how  the  practitioner  might  avail  himself 
of  alterations  in  posture  in  aiding  him  towards 
a  diagnosis  in  certain  cases.  For  instance,  ob- 
serving the  effect  of  such  changes  often  gives 
valuable  information  in  connection  with  pul- 
monary and  cardiac  diseases,  as  evidenced  by 
the  influence  of  the  respective  positions  upon 
breathing,  cough,  the  heart's  action,  and  other 
symptoms  ;  and  the  same  may  be  the  case  in 
some  abdominal  diseases,  as  well  as  in  nervous 
affections  or  in  local  diseases.  Change  of  pos- 
ture is  most  usefxd,  however,  in  connection  with 
physical  examination,  the  effects  it  produces  upon 
certain  physical  signs  being  noted.  In  this  way 
it  is  of  essential  aid  in  determining  the  presence 
of  fluid  in  cavities,  such  as  the  pleura  or  peri- 
toneum ;  in  distinguishing  an  internal  aneurism 
from  conditions  simulating  this  lesion  ;  in  detect- 
ing certain  solid  formations  in  the  abdominal 
cavity ;  and  for  other  purposes.  Details  on  these 
points  are  given  in  other  appropriate  articles. 
It  is  also  of  importance  to  study  the  position 
of  the  patient  in  examining  the  chest ;  and  to 
remember  that  posture  may  materially  influence 
physical  signs  connected  with  the  heart. 

3.  Posture  in  Treatment. — Many  of  the  pre- 
ceding remarks  will  afford  suggestions  as  to  the 
value  of  paying  attention  to  posture  as  a  thera- 
peutic measure,  and  it  will  at  once  be  evident 
that  if  a  wrong  posture  is  the  cause  of  any 
morbid  condition,  the  first  principle  in  treatment 
should  be  to  rectify  it.  Besides,  it  will  not  un- 
commonly be  foun  i  advantageous  to  watch  pa- 
tients, and  to  allow  them  to  adopt,  or  assist  them 
in  adopting,  such  a  position  as  their  own  sensa- 
tions dictate  to  be  the  most  suitable  for  their 
condition.  In  order  to  illustrate  further,  how- 
ever, the  benefits  to  be  derived  from  postm-e,  it 
may  be  well  to  point  out  some  of  the  diseases  in 
which  its  value  is  most  strikingly  exhibited. 

(a)  Posture  is  of  great  importance  when  gene- 
ral rest  of  the  body  is  required,  or  when  there  is 
general  exhaustion  or  prostration  of  the  system. 
The  recumbent  posture  is  clearly  indicated  under 
these  circumstances,  for  it  is  the  most  restful 
of  all,  and  involves  little  or  no  expenditure  of 
muscular  force.  Hence  in  acute  febrile  diseases 
of  all  kinds,  one  of  the  first  indications  in  treat- 
ment is  to  keep  the  patient  absolutely  in  bed. 
This  is  also  desirable  where  there  is  excessive 
fatigue  or  prostration  from  any  cause. 

{b)  In  the  management  of  affections  connected 
with  the  respiratory  organs,  attention  to  posture 
is  frequently  of  service.  Here  its  influence  as 
regards  rest  again  comes  in,  for  it  may  bo  of 
much  consequence  to  make  as  little  call  as  pos- 
sible upon  the  respiratory  functions.  Moreover, 
symptoms  associated  with  the  breathing  appa- 
ratus are  in  many  cases  strikingly  influenced  by 
posture,  such  as  pain,  dyspncea,  or  cough  ;  and  the 
act  of  coughing  may  be  materially  assisted,  and 
made  more  effectual  as  regards  expectoration,  hv 


the  patient  assuming  a  sitting  or  erect  position. 
The  importance  of  the  prone  posture,  or  of  bend- 
ing forwards,  must  be  remembered  when  there  is 
anything  pressing  on  the  main  air-tube. 

(c)  Posture  often  requires  particular  considera- 
tion in  relation  to  disorders  of  the  cardiac  action, 
or  to  actual  disease  of  the  heart.  Thus,  in  the 
syncopal  state  the  patient  should  be  placed  hori- 
zontally, or  even  with  the  head  at  a  lower  level 
thsm  the  body,  so  that  the  blood  may  more 
readily  reach  the  brain,  and  thus  life  may  be 
sustained.  In  this  state,  or  when  the  heart  is 
acting  with  extreme  feeblene.ss  from  any  cause, 
raising  the  patient  into  a  sitting  posture  has 
been  known  to  caiise  a  fatal  result,  and  should 
be  carefully  avoided.  On  the  other  hand,  there 
are  conditions  of  the  heart  in  which  the  patient 
cannot  possibly  lie  down,  and  especially  where 
there  is  much  dilatation ;  under  these  circum- 
stances it  may  be  of  the  greatest  service  to  have 
him  constantly  sitting  up  in  a  properly-con- 
structed chair,  and  the  beneficial  effects  thus 
prodticed  are  sometimes  almost  marvellous. 

{d)  In  the  treatment  of  aneurisms,  whether  in- 
ternal or  external,  posture  is  frequently  made 
use  of  with  advantage.  In  the  cure  of  this  lesion 
in  the  chest  or  abdomen,  rest  is  often  an  impor- 
tant agent,  and  on  this  account  patients  are  kept 
in  the  recumbent  posture  for  weeks  or  months, 
so  as  to  keep  the  heart  as  quiet  as  possible, 
and  also  to  limit  the  demand  of  the  system  for 
food,  which  is  only  given  in  a  restricted  quantity. 
Aneurism  in  the  chest  is  one  of  the  causes  which 
may  originate  pressure  on  the  air-tube,  and  on 
this  account  attention  to  posture  may  be  re- 
quired in  connection  with  it.  In  the  case  of 
aneurism  in  the  limbs,  posture  is  sometimes 
made  use  of  to  cure  them,  by  causing  pressure, 
as  flexion  of  the  knee  for  the  cure  of  popliteal 
aneurism. 

(e)  The  influence  of  posture  with  respect  to 
gravitation  may  often  be  recognised  with  advan- 
tage in  the  treatment  of  certain  conditions.  This 
is  well  exemplified  by  its  effects  on  dropsical 
accumulations  in  the  legs  and  scrotum.  Abun- 
dant anasarca  may  frequently  be  got  rid  of  com- 
pletely in  a  short  time  by  keeping  the  legs  in  a 
horizontal  position  ;  and  oedema  of  the  scrotum 
likewise  may  soon  disappear  when  this  part  is- 
propped  up.  The  same  principle  is  of  essential 
importance  in  checking  haemorrhage  from  a  rup- 
tured varicose  vein  in  the  leg  ;  and  may  also  be 
made  use  of  in  the  cure  of  varicose  veins.  The 
influence  of  posture  upon  dropsy  may  give  use- 
fid  information  as  to  its  cause,  and  as  to  the 
exact  conditions  upon  which  it  depends. 

(/)  As  miscellaneous  illustrations  of  the  em- 
ployment of  posture  in  treatment  may  be  men- 
tioned the  value  of  the  recumbent  position  in 
sea-sickness,  attacks  of  giddiness,  megrim,  and 
neuralgic  affections  about  the  head  ;  raising  the 
head  in  comatose  conditions  ;  the  prone  posture 
in  the  treatment  of  certain  forms  of  spinal  dis- 
ease ;  prolonged  decumbency  to  restore  a  dis- 
placed uterus ;  and  various  positions  in  which 
limbs  are  placed  on  account  of  local  diseases,  to 
relieve  pain,  to  prevent  muscular  tension,  to 
promote  the  escape  of  pus,  or  for  other  pur- 
poses. 

(y)  Lastly,  it  must  be  remembered  that  it  is 
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not  uncommonly  requisite  to  change  the  position 
of  a  patient  more  or  less  frequently,  if  he  should 
be  confined  to  his  bed.  For  instance,  it  may 
be  necessary  to  do  this  in  low  febrile  diseases, 
in  order  to  present  the  occurrence  of  hypostasis 
at  the  bases  of  the  lungs,  or  the  formation  of 
bed-sores  on  parts  subjected  to  pressure.  This 
is  also  necessary  in  many  cases  of  spinal  or 
cerebral  disease,  and  in  very  emaciated  patients 
{see  Ulcer).  Change  of  posture  is  further  use- 
ful in  assisting  the  escape  or  expulsion  of  morbid 
secretions  from  theair-rpassages  when  they  tend  to 
accumulate  there.      Feedeeick  T.  Eoberts. 

POTTGXJES,  in  Loire,  France.— Alkaline 
chalybeate  waters.    Sec  Mineral  Watkes. 

\  POXTLTICE. — Synon.  :  Cataplasm;  Fr. 
Caiaplasme;  Ger.  Breiumsehlag . — Poultices  are 
soft  moist  applications,  usually  applied  hot,  but 
occasionally  cold  They  may  be  used  merely  as  a 
means  of  applying  heat  and  moisture ;  or  may 
contain  some  drug  intended  to  exert  a  specific 
effect.  Of  the  innumerable  poultices  formerly 
in  use,  only  six  are  now  officinal. 

Poultices  may  be  arranged  thus  :  1. — The 
simple  poultice,  composed  of  linseed  meal.  The 
practice  of  using  bread  soaked  in  hot  water  as  a 
poultice  has  deservedly  fallen  into  disrepute, 
as  it  soon  becomes  sour  and  offensive.  2.  Dis- 
iiifecting  poultices,  namely,  cataplasma  carbonis, 
and  cataplasma  sodee  chloratae.  3.  Sedative 
poultices,  such  as  cataplasma  fermenti,  and  cata- 
plasma conii.  4.  The  counter-irritant  poultice 
— for  example,  cataplasma  sinapis. 

1.  Simple  Poultice. — The  simple  poultice, 
by  its  heat,  causes  a  dilatation  of  the  vessels  of 
the  part  to  which  it  is  applied,  and  thus  hastens 
the  progress  of  inflammation,  either  towards  re- 
solution or  suppuration.  It  softens  the  cuticle, 
and  relaxes  the  skin  by  its  moisture,  and  thus 
favours  swelling,  and  lessens  tension  and  pain. 
In  internal  affections,  such  as  bronchitis,  pleurisy, 
or  pericarditis,  large  poultices  are  frequently 
applied  to  the  skin  over  the  inflamed  part.  They 
benefit  the  patient,  partly  by  their  warmth,  and 
partly  by  exerting  an  extremely  mild  counter- 
irritant  effect,  consequent  upon  the  redness  and 
congestion  of  the  skin  which  they  produce.  They 
are,  however,  somewhat  troublesome  ;  they  soon 
become  cold  and  hard  ;  and  if  the  patient  be  restr 
less  their  weight  causes  them  to  shift,  and  frag- 
ments break  off  and  drop  into  the  bed,  and  there 
drying  they  cause  considerable  discomfort.  For 
application  to  external  inflammations  a  few  folds 
of  lint,  soaked  in  hot  water  or  any  appropriate 
lotion  (sedative,  stimulant,  or  antiseptic),  covered 
with  oil-silk,  and  afterwards  with  a  thick  layer 
of  cotton  wool,  will  be  found  to  answer  every 
purpose  of  a  poultice,  and  to  be  much  more 
cleanly  and  less  troublesome. 

Linseed-meal  poultices  applied  to  boils  usually 
cause  a  fresh  crop  to  spring  up  round  the  ori- 
ginal boil,  from  the  irritation  they  give  rise  to. 
They  should  consequently  never  be  used,  wot 
boracic  lint  being  always  substituted.  In  in- 
ternal inflammations  a  poultice  may  often  be 
arlvantageously  replaced  by  cotton-wool  only, 
covered  with  oil-silk  and  secured  by  a  bandage. 
If  any  counter-irritant  action  is  required  a  few 
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drops  of  chloroform  or  turpentine  may  be 
sprinkled  on  the  wool. 

Linseed-meal  poultices  are  best  made  from 
meal  from  which  the  oil  has  been  expressed,  as 
the  pure  meal  becomes  rapidly  rancid.  The 
British  Pharmacopma  recommends  the  addition 
of  a  little  olive  oil.  The  following  is  a  useful 
method  of  making  a  linseed-meal  poultice : — 
Heat  the  basin  in  which  the  poultice  is  to  be 
made  with  boiling  water ;  then  empty  it  and  put 
into  it  again  as  much  boiling  water  as  may  be 
necessary  to  make  the  required  poultice  ;  sprinkle 
the  meal  into  the  water,  stirring  vigorously,  till 
the  proper  consistence  is  attained  ;  lastly,  stir  in 
a  small  quantity  of  olive  oil.  By  adopting  this 
plan  the  poultice  will  be  free  from  lumps.  The 
poultice  should  then  be  spread  with  a  broad 
spatula  on  a  piece  of  rag.  It  must  be  of  a  uni- 
form thickness,  and  neither  so  thick  as  to  be 
too  heavy,  nor  so  thin  as  to  cool  and  dry  too 
rapidly.  A  poultice  should  be  changed  every 
two  or  three  hours  by  day,  and  every  four  at 
night,  if  the  patient  is  sleeping.  In  all  cases 
where  there  is  free  suppuration,  a  poultice  is 
the  dirtiest  application  that  can  lie  made  to  the 
wound.  "Wet  boracic  lint  should  always  be  used 
instead. 

2.  Disinfecting  Poultices.  —  Cataplasma 
carbonis  is  a  horrible  compound  of  wood-char- 
coal, linseed  meal,  and  bread,  and  was  formerly 
supposed  to  have  some  disinfectant  properties. 
Both  this  and  the  cataplasma  sodcs  chlorates 
have  been  entirely  replaced  by  more  cleanly  or 
efficient  antiseptic  applications.  The  best  of 
these  are  boracic  acid  lint  and  carded  oakum. 
If  carded  oakum  be  used  it  must  be  made  into  a 
soft  and  even  pad,  and  may  be  dipped  in  hot 
water  before  being  applied.  It  is  a  most  power- 
ful antiseptic,  and  very  cheap,  but  it  has  the 
disadvantage  of  blackening  the  skin  with  the 
tar  it  contains,  and  sometimes  causes  consider- 
able irritation.  Both  these  inconveniences  may 
be  overcome  to  a  certain  extent  by  greasing  the 
skin  with  carbolic  oil  (1  to  10). 

3.  Sedatire  Poultices. — Cataplasma  fer- 
menti is  composed  of  beer  yeast,  6 ;  flour,  14  ; 
water  (100°  F.),  6.  After  mixing  it  is  to  be 
placed  near  the  fire  till  it  rises.  The  carbonic 
acid  was  credited  with  both  sedative  and  anti- 
septic properties.  It  was  chiefiy  used  in  boils, 
but  from  personal  experience  the  writer  can 
state  that  it  has  none  of  the  virtues  attributed 
to  it.  Cataplasma  conii  is  composed  of  hemlock 
leaf,  1  ounce ;  linseed  meal,  3  ounces ;  and  boil- 
ing water,  10  ounces.  Mix  the  ingredients  and 
add  them  to  the  water  gradually,  constantly 
stirring.  It  has  been  chiefly  iised  in  cases  of 
cancer  to  relieve  pain.  Its  dirtiness  and  weight 
are,  however,  strong  objections  to  it. 

4.  Counter-irritant  Poultice. — Cataplas- 
ma sinapis,  the  ordinary  mustard  poultice,  is  an 
invaluable  counter-irritant.  It  is  composed  of 
mustard  in  powder,  2^;  linseed  meal,  2^;  boil- 
ing water,  10.  The  linseed  meal  is  to  be  mixed 
with  the  water,  and  the  mustard  added,  con- 
stantly stirring.  It  must  be  remembered  that 
mustard  varies  much  in  strength,  and  that  since 
it  has  boon  made  the  object  of  the  special  atten- 
tion of  the  authorities  engaged  in  carrying  out 
the  Adulteration  Act,  its  strength  has  consider- 
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ably  increased.  Its  action  should  extend  only 
to  producing  redness  of  the  skin,  bu^  if  kept  on 
too  long  it  -will  cause  vesication,  and  has  even 
been  known  to  give  rise  to  sloughing.  The  time 
a  mustard  poultice  can  be  kept  on  varies  from 
ten  minutes  to  half  an  hour  or  more,  according 
to  the  strength  of  the  mustard.  The  guide  most 
usually  relied  upon  is  the  sensations  of  the  pa- 
tient. An  ordinary  patient  is  not  likely  to  keep 
it  on  too  long,  as  the  smarting  soon  becomes 
unbearable.  Patients  who  are  much  in  the  habit 
of  applying  mustard  poultices  to  the  same  part 
— as,  for  instance,  the  front  of  the  chest — acquire 
a  singular  power  of  resistance  to  the  irritative 
action  of  the  mustard.  The  mustard  poultice 
is  indicated  whenever  mild  and  rapid  counter- 
irritation  is  desired.  It  is  especially  useful  in 
bronchitis,  and  in  muscular  rheumatism,  as  lum- 
bago, or  pleurodynia.  Eigollot's  mustard-leaves, 
or  the  Chartae  Sinapis  of  the  Pharmacopoeia,  are 
an  excellent  substitute  for  the  mustard  poultice. 
They  are  cleaner,  more  easily  applied,  and  can 
be  more  accurately  adapted  to  the  spot  required. 
They  should  always  be  used  in  preference  when 
obtainable.  Marcus  Beck. 

PB.ffiCOBDIAIi  AITXIETY  or  OP- 
PRESSION.  —  Synon.  :  Fr.  Angoisse;  Ger. 
Frdcordialangst. 

Definition. — A  paroxysmal  sensation  of  con- 
striction, attended  with  anxiety,  referred  to  the 
prsecordium. 

Description. — Prsecordial  anxiety  is  a  dis- 
tressing sensation  in  the  region  of  the  heart, 
characterised  by  an  irregular,  rolling,  tumbling, 
or  falling  motion,  supervening  on  a  feeling  of 
constriction.  It  is  accompanied  by  feelings  of 
anxiety ;  by  restlessness,  which  may  pass  into  a 
state  of  extreme  agitation ;  by  a  sensation  of  ap- 
proaching syncope,  with  fear  of  death  ;  and  by 
chilliness  passing  into  a  cold  clammy  perspira- 
tion. Though  there  may  be  a  soreness  or  dull 
aching,  there  is  neither  pain  nor  palpitation. 
The  urine  is  not  increased,  but  rather  dimin- 
ished. Sleep  is  impossible.  The  attack  often 
comes  on  during  sleep,  and  soon,  perhaps,  the 
restless  anxiety  necbssitates  rising  from  the 
couch  and  walking  about;  often  flatulence  op- 
presses, and  gas  is  evolved,  with  relief  to  the 
symptoms.  The  attacks  are  paroxysmal,  of  vary- 
ing duration.  Praecordial  anxiety  appears  to  have 
no  alliance  with  praecordial  pain ;  it  does  not 
appear  to  be  a  simple  neurosis,  but  dependent 
on  some  abnormal  muscular  condition,  whereby 
the  irritability  of  the  heart  is  disturbed,  caused, 
it  may  be,  by  deficient  innervation,  or  by  an 
impure  blood  failing  to  stimulate  it  to  due  ex- 
pansion and  contraction.  The  heart  may  not 
be  altogether  free  from  indications  of  more  than 
functional  disease. 

Treatment.— During  the  paroxysm  relief  is 
generally  obtained  in  locomotion,  and  in  occa- 
sionally administering  small  amounts  of  some 
diffusible  stimulant  or  warm  carminative.  In  the 
intervals  fresh  air,  attention  to  dietetic  rules,  the 
free  evacuation  of  the  bowels  without  purging, 
and  light  nervine  bitters,  will  be  found  useful. 

T.  Shafter. 

PILffiCOHDIAIi  PAIN.— Synon.  :  Heart- 
burn ;  ¥r.  Cardialgie ;  Qer.  Magenschmerz, 


Definition. — By  praecordial  pain  it  is  intended 
in  this  article  to  signify  pain  referred  to  the 
region  of,  but  not  originating  in,  the  heart. 

Description. — Spasmodic,  not  paroxysmal, 
praecordial  pain  may  vary  from  a  slight  uneasi- 
ness to  an  intense  anguish.  It  may  have  differ- 
ent characters;  it  may  be  sharp  and  lancinating, 
dull  and  heavy,  twisting,  or  grinding.  Its  seat 
may  be  defined,  or  it  may  be  diffused  over  a  large 
surface.  It  is  met  with  mainly  in  persons  of  a 
nervous  temperament,  in  the  gouty  and  dyspep- 
tic, in  the  course  of  certain  of  the  blood-diseases, 
and  as  an  accompaniment  of  special  female  dis- 
orders. A  common  seat  of  this  pain  is  the  left 
fourth  intercostal  space  below,  or,  rather,  outside, 
the  line  of  the  nipples.  The  patient  associates 
it  with  the  heart;  and  yet  describes  it  as  not  so 
deeply  seated,  nor  in  any  respect  influenced  by 
its  action — having  no  rhythmical  exacerbations ; 
generally  it  is  confined  to  this  spot,  but  may  be 
diffused  over  the  chest.  A  severe  form  of  this 
pain,  though  for  the  most  part  confined  to  the 
region  of  the  heart,  often  extends  from  the  prse- 
cordium to  the  left  shoulder,  the  neck,  and  the 
stomach;  sometimes,  though  rarely,  to  the  arms. 
These  several  forms  of  pain  have  analogies  with 
each  other,  their  differences  being  mainly  in  seat, 
in  intensity,  and  in  their  complications  with  other 
disorders ;  they  are  irregularly  remittent ;  they 
do  not  partake  of  the  nature  of  cramp,  or  spas- 
modic constriction ;  and  apparently  they  have 
little  or  no  influence  on  the  heart's  action,  or  on 
that  of  the  respiratory  organs.  For  the  most 
part,  though  their  manifestation  may  be  severe, 
and  therefore  alarming  to  the  patient,  they  do 
not,  simply  and  unassociated,  indicate  the  pre- 
sence of  disease  of  a  fatal  tendency.  They  are 
to  be  esteemed  as  capable  of  alleviation,  and 
generally  of  cure.  If  there  be  danger,  it  is 
chiefly  due  to  complications  with  organic  disease 
of  the  heart,  or  other  contiguous  organs;  they 
partake  of  the  nature,  and  obey  the  laws,  indica- 
tions, and  phenomena,  of  ordinary  nerve-pains, 
such  as  tic-douloureux,  or  those  of  sciatica  or 
lumbago ;  and  they  have  their  seat  primarily  in 
the  pneumogastric  or  cardiac  nerves,  and,  secon- 
darily, in  the  nerves  of  the  brachial  plexus,  and 
the  cerebro-spinal  nerves  supplying  the  front  of 
the  thorax. 

Prognosis  and  Treatment. — The  prognosis 
and  the  treatment  of  these  affections  require 
that  their  origin,  seat,  intensity,  persistency,  and 
complications  should  be  well  considered;  each 
being  a  measure  of  disorder,  and  a  guide  to  the 
means  of  alleviation. 

The  severe  paroxysmal  or  recurrent  pain, 
which  appears  to  have  its  seat  mainly  in  the 
branches  of  the  vagus  nerve,  is  essentially  of 
dyspeptic  origin,  and  requires,  with  well-regu- 
lated diet  and  exercise,  very  careful  medical 
management.  The  indications  for  the  most  part 
are  to  correct  an  acid  or  gouty  diathesis.  Alka- 
lies, and  the  alkaline  mineral  waters,  light  bitter 
infusions,  and  warm  alterative  aperients,  are 
often  most  useful  in  these  cases.  The  intercostal 
pain  is  somewhat  persistent  and  difficult  ef  alle- 
viation and  requires,  besides  attention  to  the 
morbid  states  with  which  it  may  be  associated 
— the  hysterical  and  dyspeptic,  the  plethoric  and 
hypochondriacal,  the  emaciation  and  weakness 
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nl  exhausting  diseases,  a  strictly  regulated  diet, 
with  exercise  und  residence  in  a  pure  air.  The 
pains  originating  in  disordered  conditions  of  the 
blood  usually  find  relief  in  the  regimen  and 
treatment  laid  down  for  their  alleviation. 

T.  Shaptkk. 

PILSJSXSTOLIC— A  term  implying  ante- 
oedence  to  the  ventricular  systole,  and  used  in 
connexion  ■svith  a  cardiac  murmur  or  thrill  occuT' 
ing  dui'ing  this  time  of  the  ciirdiac  revolution 
See  Heart,  Valves  of.  Diseases  of;  and  Physi- 
cal ExAStlNATION. 

PHEDISPOSITIOW    TO  DISEASE.— 

Definition.— That  state  of  the  body  which 
renders  it  peculiarly  liable  to  be  affected  in- 
juriously by  a  morbific  agent ;  determining  in 
the  case  of  a  '  non-specific'  agent  the  particular 
disease  which  it  shall  induce  in  each  of  several 
individuals  similarly  exposed  to  it ;  whilst,  in 
the  case  of  a  '  specific '  agent  or  '  morbid-poison,' 
it  determines  the  relative  liability  of  several 
individuals  similarly  exposed  to  it,  to  become 
the  subjects  of  the  particular  disease  it  is  capable 
of  originating,  and  also  influences  the  severity  of 
its  attack. 

Thus,  of  several  persons  equally  exposed  to 
severe  cold,  which,  by  chilling  the  general  sur- 
face, produces  contraction  of  the  cutaneous  ca- 
pillaries and  consequent  internal  congestion, 
some  shall  not  suffer  seriously  in  any  way ;  but 
one  shall  be  attacked  by  bronchitis,  another  by 
pneumonia,  another  by  apoplexy,  another  by 
gastro-intestinal  disturbance,  another  by  jaun- 
dice, another  by  nephritis,  another  by  gout, 
and  so  on,  according  to  the  part  of  the  body 
which  the  congestion  most  affects  in  each  in- 
dividual. 

Again,  of  several  individuals  equally  exposed 
to  the  poison  of  cholera,  some  shall  escape  alto- 
gether, whilst  others  shall  be  attacked  by  chole- 
raic disease  r  and  of  the  latter,  some  may  suffer 
only  from  diarrhoea;  in  others  nothing  more  may 
be  induced  than  vomiting,  cramps,  and  rice-water 
evacuations ;  whilst  in  others  the  disease  may 
develop  itself  in  its  full  intensity,  and  rapidly 
proceed  to  a  fatal  termination. 

Predisposition  may  be  either  congenital  or 
acquired;  and  in  the  former  case— unless  in- 
duced by  malformation,  or  by  causes  acting 
through  the  maternal  system  during  pregnancy 
it  IS  usually  hereditary. 

Hireditary  prcdispodiion  to  disease  seems  to 
follow  the  same  modified  laws  of  heredity  as 
the  transmission  of  family  peculiarities.  These 
do  not  imply  the  same  duration  or  universality 
in  the  action  of  the  causes  which  have  evolved 
them  as  do  the  characters  of  species  and  race  • 
and  consequently,  whilst  tending  to  perpetuation 
It  the  parentage  on  both  sides  bo  limited  to  such 
as  participate  in  them,  they  tend  to  die  out  by 
free  interbreeding.  Still,  we  often  see  a  family 
feature,  or  some  other  physical  or  mental  pecu- 
liarity, '  cropping-up '  after  a  dormancy  of  several 
generations  ;  thus  clearly  evidencing  the  trans- 
mission of  a  potency,  which  manifests  itself 
whenever  some  deficient  condition  has  been  sup- 
plied. So  there  are  certain  constitutional  states 
or  diatheses,  which  particular  abnormal  habits  of 
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life  tend  to  induce,  when  their  operation  con- 
tinues with  cumulative  force  througli  successive 
generations.  These,  when  fully  established,  so 
penetrate  the  entire  organism,  that  perhaps  no 
one  process  goes  on  exactly  as  it  would  in  per- 
fect health.  And,  when  they  have  once  firmly 
rooted  themselves  in  it,  they  tend  to  propagate 
themselves  hereditarily  like  family  characters, 
even  when  the  original  factors  have  ceased  to 
act,  but  still  more  when  they  continue  in  opera- 
tion. Of  this  we  have  a  conspicuous  instance  ia 
the  hereditary  transmission  of  goitre,  and  its 
gradual  aggravation  into  cretinism,  among  the 
inhabitants  of  those  Alpine  valleys  in  which  a 
close  stagnant  atmosphere,  privation  of  sunlight, 
bad  ventilation  of  dwellings,  filthy  personal 
habits,  and  some  other  local  conditions  not  yet 
understood,  have  concurred,  through  a  long  suc- 
cession of  generations,  to  engender  the  constitu- 
tional state  which  expresses  itself  in  these  forms 
of  disease. 

So,  the  fullest  evolution  of  the  gouty,  the 
scrofulous,  or  the  cancerous  diathesis  may  re- 
quire the  continued  action  of  their  factors  for 
several  successive  generations  ;  it  may  be  inter- 
fered with  by  the  introduction  of  normal  factors 
by  intermarriage ;  and  during  its  progress  the 
manifestation  of  these  diatheses  may  be  so  tri- 
vial as  to  attract  but  little  notice.  But  when 
either  of  them  has  been  fully  established  by  the 
sufficiently  prolonged  action  of  its  causes,  its 
hereditary  transmission,  like  that  of  family  pecu- 
liarities, becomes  the  rule  rather  than  the  ex- 
ception, save  in  so  far  as  it  is  modified  by  inter- 
breeding. And  even  where  it  seems  to  have  died 
out,  never  showing  itself  in  the  spontaneous 
production  of  any  of  its  characteristic  forms  of 
disease,  it  shall  modify  the  course  of  almost  any 
other  malady,  or  complicate  the  results  of  some 
accidental  injury.  Where  both  parents  are  the 
subjects  of  the  same  well-marked  diathesis,  the 
transmission  of  it  to  the  offspring  is  almost  a 
certainty  ;  and  the  manifestation  of  it  is  likely  to 
be  yet  more  marked,  if  the  parents  inherit  also 
the  same  family  idiosyncrasies.' 

Although  the  predisposition  to  insanity  is 
often  undoubtedly  hereditary,  it  does  not  seem 
to  partake  of  the  constitutional  nature  of  a  dia- 
thesis, except  where  it  depends  on  the  existence 
of  one  of  the  definite  forms  of  mal-nutrition 
already  specified.  The  fact  seems  to  be  that 
the  nervous  system  is  so  peculiarly  Hable  to  be 
shaped  and  modified  by  the  mode  in  which  it  is 
habitually  called  into  exercise,  that  it  takes-on 
a  particular  abnormal  form  of  activity  far  more 
readily  than  any  other  organ  ;  and  thus,  when 
a  special  form  of  malnutrition  has  once  estab- 
lished itself,  this  may  be  transmitted  to  the  off- 
spring without  the  prolonged  action  of  its  special 
factor  through  many  successive  generations.  We 
see  this  particularly  in  the  effect  of  habitual 
alcoholic  excess,  which  not  only  produces  a 
tendency  to  insanity  in  the  subject  of  it,  but 
also  engenders  in  the  offspring  (especially  when 
both  parents  are  drunkards)  a  disordered  state 
of  brain-nutrition,  which  may  express  itself  in 
'  Tlie  worst  case  of  this  kind  that  tbo  -writer  ever  snw 
or  heard  of,  waa  whore  the  parents  were  first  cousins 
—children  of  two  brothers  who  were  both  Routv  nnd' 
who  belonged  to  o  family  noted  for  the  strone  nersonal 
ard  mental  resemblance  of  its  members. 
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idiocy,  epilepsy,  alcoholic  craving,  mental  insta- 
bility, weakness  of  will,  uncontrollable  hysteria 
and  the  like,  as  well  as  in  insanity.  And  the  same 
may  be  said  of  abnormal  moral  habits,  which, 
when  tliey  have  fixed  themselves  in  the  cerebral 
organism,  tend  to  reproduce  themselves  in  suc- 
ceeding generations ;  as  we  see  in  hereditary 
kleptomania. 

But  of  all  these  acquired  forms  of  disordered 
neurosis  it  may  be  said  that,  as  it  is  the  pecu- 
liarity of  the  nervous  system  rapidly  to  grow  to 
the  mode  in  which  it  is  habitually  exercised,  so 
there  is  less  tendency  to  the  hereditary  per- 
petuation of  such  disorder  than  where  it  depends 
upon  an  established  diathesis,  provided  that  the 
right  methods  of  physical  and  moral  invigora- 
tion  are  employed  for  the  restoration  of  the 
brain's  normal  activity. 

Although  it  can  scarcely  be  doubted  that 
various  other  acquired  predispositions  tend  to 
reproduce  themselves  in  the  offspring,  there  are 
none  which  do  so  with  any  approach  to  the  con- 
stancy and  definiteness  which  are  exliibited  by 
those  which  have  become  '  constitutional ' ;  and 
they  may,  therefore,  be  dismissed  without  special 
notice. 

Among  the  diseases  produced  by  the  action  of 
specific  poisons,  there  are  some  to  which  the 
hereditary  predisposition  must  be  sail!  to  be 
universal ;  the  cases  in  which  these  poisons  are 
imbibed  for  the  first  time  without  producing 
their  characteristic  effects,  being  quite  excep- 
tional. In  this  category  are  to  be  ranked  the  exan- 
themata, and  probably  syphilis.  Dismissing  the 
latter  as  limited  in  its  propagation  by  the  spe 
ciality  of  its  mode  of  transmission,  we  recognise 
the  universality  of  the  predisposition  to  the  for- 
mer in  the  extraordinary  manner  in  which  any 
exanthem  introduced  into  a  community,  whose 
isolation  had  prevented  its  invasion  for  a  long 
previous  interval,  spreads  through  a  whole  popu- 
lation.' 

But  the  original  liability  to  any  of  the  exan- 
themata appears,  as  a  rule,  to  be  extinguished 
by  one  attack  of  it ;  the  cases  being  exceptional 
in  which  the  poison  develops  itself  a  second 
time  in  the  body  of  anyone  who  has  once  fully 
exhibited  its  characteristic  effects.  And  the 
liability  is  greatly  diminished,  and  the  severity 
of  the  second  attack  usually  much  mitigated, 
even  when  the  first  action  has  been  incomplete 
— as  is  often  seen  in  epidemics  of  measles  and 
scarlatina.  This  seems  the  rationale  of  the  'pro- 

'  Thus,  in  1846,  the  poison  of  measles  having  been 
conveyed  to  the  Faroe  Islands,  where  it  had  been  un- 
knowu  for  sLxty-flve  years,  the  disease  rapidly  spread 
among  their  inhabitants,  affecting  old  and  young  alike  ; 
more  than  6,000  persons  out  of  a  total  of  7,762  were  at- 
tacked by  it  in  the  course  of  six  months ;  and  scarcely 
any  escaped,  save  tlie  few  aged  persons  who  had  been  af- 
fected when  young  in  the  previous  epidemic,  and  the  in- 
habitants of  one  of  the  smaller  islands,  who  kept  up  a 
rigid  quarantine.  The  Icelandic  records  (which  have 
been  well  kept  for  many  centuries)  show  a  similar  pre- 
valence of  any  exanthem  that  has  been  introduced  after 
B  long  intei-vnl.  Thus  in  1707,  out  of  a  total  jiopulation 
of  about  66,000,  no  fewer  than  16,000  (or  nearly  one- 
fourths  (lied  in  an  epidemic  of  gmall-pox  ;  so  that  itcan 
scarcely  be  doubted  that,  as  in  the  previous  case,  almost 
every  individual  exposed  to  the  poison  must  have  been 
alUicked  by  the  disease,  unless  ho  had  ))revio\isIy  been 
the  subject  of  it.  Thirty-four  years  had  elapsed  since 
the  disease  had  been  last  known  in  the  island  ;  and  many 
persons  who  hod  had  it  before,  took  it  a  socond  Umo 
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tection'  afforded  by  vaccination  against  small- 
pox ;  there  being  (in  the  writer's  opinion)  no 
reasonable  doubt  that  the  vaccine  virus  is  nothing 
else  than  small-pox  poison  modified  by  transmis- 
sion through  the  cow,  and  that  the  protective 
influence  of  vaccinia  is  thus  of  the  same  Icind  as 
that  exerted  by  a  first  attack  of  variola,  though 
perliaps  rather  lower  (unless  re-vaccination  hpj 
been  practised)  in  degree. 

Much  light  has  recently  been  thrown  on  this 
subject  by  parallel  researches  in  epizootic  dis- 
eases ;  for  it  has  been  found  that  the  poisons 
of  '  Splenic  Fever  '  and  '  Fowl-cholera '  can  be 
modified  in  like  manner  by  '  cultivation ' ;  and 
that  the  inoculation  of  these  modified  poisons 
produces  in  the  subjects  of  it  very  mild  forms  of 
those  diseases,  which  serve  as  a  protection  against 
their  malignant  attacks.  And  it  may  now  be 
laid  dowTi  with  tolerable  certainty,  (1)  that  the 
blood  of  an  individual  who  has  been  the  subject 
of  any  of  those  specific  diseases  which  usually 
occur  only  once  in  life,  is  so  altered  (whether 
by  addition  or  subtraction),  that  it  is  no  longer 
liable  to  be  acted  on  by  the  same  poison  ;  and 
(2)  that  this  alteration  may  be  produced,  and 
'  protection  '  imparted  to  the  subject  of  it,  by 
even  a  greatly  mitigated  form  of  the  disease, 
such  as  may  be  induced  by  the  introduction  oi 
an  artificially  modified  poison.  It  may  not. 
Professor  Lister  thinks,  be  too  sanguine  an  anti- 
cipation, that  means  may  ere  long  be  found  for 
so  tempering  the  poisons  of  measles  and  scarla- 
tina, as  to  make  an  innocuous  '  vaccination 
afford  a  similar  protection  against  their  worst 
effects.^ 

Acquired  Predisposition. — Any  habitual  in- 
fraction of  the  laws  of  health  will  induce  a 
general  liability  to  disease,  bj'  producing  a  de- 
pressed condition  of  the  vital  activity,  whereby 
the  organism  is  rendered  less  capable  of  resist- 
ing the  influence  of  morbific  agents.  But  this 
infraction  may  be  of  a  kind  which  induces  a 
liability  to  some  particular  disease  ;  as  when  the 
habit  of  rapidly  eating  a  large  meal  tends  tc 
injure  the  digestive  power ;  or  the  habit  of  living 
in  over-heated  rooms  predisposes  to  bronchial 
and  pulmonary  attacks.^ 

It  is,  however,  in  determining  the  invfisioD 
and  epidemic  spread  of  diseases  that  depend 
upon  the  zymosis  set  up  in  the  blood  by  the 
introduction  of  certain  specific  poisons,  that  the 
effect  of  '  acquired  predisposition  '  is  most  dis- 
tinctly seen,  and  can  be  most  definitely  expressed. 
During  the  severest  visitation  of  cholera  or  diph- 
theria, for  example,  the  number  attacked  is- 
really  small  in  comparison  with  the  entire  popu- 
lation ;  and  while,  of  those  who  escape,  the  great 
mass  may  be  assumed  not  to  have  been  ex- 
posed to  the  action  of  the  poison  at  all,  yet  it  is 
unquestionable  that  a  large  proportion  of  those 

•  Sec  his  address  '  On  tie  Eolation  of  Micro-orpanism& 
to  Disease,'  in  Quarterly  Journal  of  JUicroscnvic  Sciencf, 
April,  1881. 

•  Tlie  writer  was  informed  by  Mr.  Gulliver,  when  sur- 
geon in  the  Life  Guards,  that  the  youi  g  powerful  men 
of  his  regiment,  mostly  sons  of  Yorkshire  fannci-s,  .'nf- 
fercd  greatly  from  bronchitis  and  ]incumonia  ;  in  con.<!e- 
qiience,  he  believed,  of  their  liability  to  become  cln'llHti 
on  going  out  into  cold  air,  after  being  shut  ii))  for  ninny 
horns  a  day  in  stables  unduly  heated  for  the  iiuiliose  o) 
imparling  sleekness  to  tlie  coats  of  the  hor.-cs  ;  the  ani- 
mals themselves  suiTering  in  like  manner. 
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who  are  as  fully  exposed  as  thosp  iittacked  by 
the  disease,  do  not  become  the  subjects  of  it.  A 
-medical  practitioner,  again,  may  unconsciously 
carry  about  with  him  a  septicsemic  coniagium, 
which  is  innocuous,  not  only  to  himself,  but  to 
a  large  proportion  of  the  persons  with  whom  he 
comps  into  contact;  and  yet  it  may  take  fatal 
■effect  upon  certain  individuals,  who,  neverthe- 
less, have  received  no  stronger  a  dose  of  the 
poison  than  the  rest.  Further,  it  is  not  unfre- 
quently  seen  that  the  practitioner  or  nurse  who 
long  seems  completely  'proof  against  any  attack 
of  the  epidemic  malady  to  which  he  (or  she)  is 
ministering,  at  last  succumbs  to  it.  It  is  clear, 
in  these  and  similar  cases,  that  there  must  be 
some  '  predisposing  condition'  not  supplied  by 
the  normal  human  body,  which  determines  the 
zymotic  action  of  the  materies  morbi  in  the  in- 
dividuals who  manifest  its  effects. 

Such  '  predispositions  '  have  been  recognised 
and  specified  by  all  who,  at  various  times,  have 
scientifically  studied  the  aetiology  of  epidemics  ; 
and  it  has  been  universally  noted  that  unwhole- 
some food,  bad  water,  and  foul  air  have  exerted 
a  singular  potency  in  favouring  the  action  of 
the  poison  on  individuals  and  communities. 
The  advocates  of  the  '  germ- theory '  and  of  the 
'  chemical  theory '  of  zymotic  poisons  are  at 
one  in  regard  to  this  fact — that  the  presence  of 
nitrogenotus  matter  in  a  decomposing  or  readily- 
decomposable  state,  affords  the  best  possible 
fahidum,  either  for  the  development  of  bacillar 
organisms,  or  for  the  action  of  ferments.  And, 
building  on  this  foundation,  the  writer  long  since ' 
came  to  the  conclusion,  that  the  common  con- 
dition which  all  those  agencies  tend  to  produce, 
which  experience  has  shown  to  be  specially  fa- 
vourable to  the  development  of  zymotic  disease, 
is  this  :— the  presence,  in  the  blood  of  the  indi- 
vidual attacked,  of  an  ctcms  of  those  decomposing 
effete  matters,  with  which  the  circulating  current 
is  normally  charged  to  a  limited  amount,  during 
their  passage  from  the  parts  of  the  body  in  which 
they  are  poiu-ed  into  it,  to  the  excretory  organs 
by  which  they  are  eliminated  and  cast  forth. 
If  the  amount  of  these  matters  be  limited  to 
that  which  is  being  continually  generated  in  the 
ordinary  '  waste '  of  the  body,  and  if  the  great 
emunctories  (the  lungs,  the  liver,  the  intestinal 
glandulee,  the  kidneys,  and  the  skin)  all  do  their 
proper  work,  the  products  of  that  '  waste '  are 
drawn-off  from  the  blood-current  as  fast  as  they 
are  poured  into  it,  so  that  the  stream  is  kept 
pure.  But  if,  on  the  one  hand,  such  decomposing 
matters  be  either  abnormally  introduced  from 
without,  or  be  generated  in  abnormal  amount 
within  the  body ;  or  if,  on  the  other  hand,  the 
normal  process  of  elimination  be  in  any  way  ob- 
structed ;  or  if,  still  more,  an  abnormal  excess  of 
the  one  process  concurs  with  deficient  activity  of 
the  other,  a  rapid  accumulation  of  these  matters 
takes  place  in  the  blood  ;  and  this,  by  providing 
the  pabulum  requisite  for  the  development  of  the 
poison,  supplies  the  very  condition  necessary  for 
its  morbific  activity. 

Of  the  effectiveness  of  the  introdtcctinn  of 
putrescent  organic  matter,  either  in  food,  water, 
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'  See  his  Paper  on  '  Tho  Predisposing  Causes  of  Epi- 
demics, in  the  BHt.  and  For.  Med.  C/tir.  Review,  vol.  xi., 
loos,  p.  169. 


or  air,  the  cholera  epidemic  of  1848-9  afforded 
instances  so  'glaring'  that  they  here  need  only 
to  be  adverted  to. 

Of  the  even  more  marked  potency  of  the  exces- 
sive gejieration  of  effete  matter  within  the  body,  we 
have  a  typical  example  in  the  extraordinary  pro- 
clivity of  the  puerperal  female  to  suffer  from  the 
action  of  any  septic  poison  to  which  she  may  be 
exposed.^  Nothing  can  be  plainer  to  the  physio- 
logist, than  that  the  return  of  the  uterus,  after 
parturition,  to  its  non-pregnant  condition,  in- 
volves a  rapid  '  waste '  of  its  muscular  substance, 
the  products  of  which  wiU  be  poured  into  the 
blood-current  far  more  rapidly  than  they  can  be 
eliminated ;  this  state  continuing  until  the  process 
is  completed.  The  like  condition  exists  in  sub- 
jects of  severe  injuries,  and  of  operations ;  and  not 
only  do  these  exhibit  a  special  proclivity  to  the 
action  of  specific  poisons  like  scarlatina  (the  dis- 
ease only  then  declaring  itself,  although  its  germs 
must  have  been  previously  received  and  lain 
dormant),'  but  they  show  a  peculiar  liability 
to  suffer  from  the  ordinary  septic  poisons  which 
have  no  effect  upon  the  healthy  carriers  of  them, 
erysipelas  and  adynamic  'surgical  fever'  being 
thus  communicable.'' 

Excessive  exertion,  again,  whether  bodily  or 
mental  (such  excess  being  marked  by  the  feeling 
oi  fatigue)  has  always  ranked  among  the  most 
potent  of  predisposing  causes ;  and  its  action  is 
clearly  traceable  to  the  same  source,  the  abnor- 
mally rapid  '  waste '  of  the  tissues,  whereby  the 
blood-current  becomes  unduly  charged  with  the 
products  of  their  disintegration.^ 

Ample  evidence  is  afforded  by  army  experi- 
ence, of  the  special  liability  of  soldiers  to  zymotic 
disease,  when  on  long  and  fatiguing  marches ; 
and  this  especially  in  hot  climates,  where,  the 
activity  of  the  respiratory  process  being  reduced 
by  the  high  external  temperature,  the  products 
of  the  '  waste  '  tend  to  accumulate  in  the  blood- 
current. 

Of  the  predisposition  induced  by  the  accumu- 
lation of  effete  matter  consequent  upon  obstructed 
elimination,  none  is  more  marked  than  that  which 
results  from  overcrowding.  The  effect  of  defec- 
tive air-supply  is  not  only  to  reduce  the  quan- 
tity of  carbonic  acid  got  rid  of  by  expiration, 


'  This  proclivity  was  never  more  strildngly  displayed 
tlian  in  the  former  experience  of  the  Tiemia  Lying-in 
Hospital ;  where  a  comparison  of  the  mortality  in  the  two 
sides  of  the  institution,  one  attended  by  midwives,  and 
the  other  by  medical  students,  showed  that  an  annual 
average  of  from  400  to  500  deaths  out  of  3,000  deliveries  wna 
distinctly  traceable  to  the  unclean  habits  of  the  latter, 
who  were  accustomed  to  come  into  the  wards  fresh  from 
the  dead-house.  The  enforcement  of  proper  precautions 
soon  lowered  tliis  excessive  mortality  to  the  standard  of 
the  other  side. 

'  Sir  .Tames  Paget, in  Brillsh  AMicalJoumal,  18C4,  vol, 
ii.  p.  237. 

*  Sir  James  Simpson  in  Edinburgh  ilonlhly  Journal, 
vols.  xi.  and  xiii. 

»  It  is  within  the  experience  of  everyone,  that  tho  sense 
of  fatigue  boars  no  constant  proportion  to  the  amount  of 
exertion  |)ut  forth  ;  nnd  tliat  wliilst,  on  the  one  hand,  any 
obstruction  to  tho  oliinii.atiug  processes  (as  by  bad  venti- 
lation of  tho  sleeping  apartment)  prevents  its  removal 
by  rest,  an  unusually  severe  and  prolonged  strain  may 
be  suetnined  without  its  induction,  when  tho  excretory 
apparatus  is  stimulated  to  increased  activity,  os  in  '  train- 
ing." And  tliero  is  strong  reason,  therefore,  for  regard- 
ing this  feeling  as  indicative  of  the  degree  in  which  tho 
blood  is  charged  with  the  products  of  norvo-muscular 
'  waste.' 
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but  also  (which  is  probably  of  yet  greater  im- 
portance in  relation  to  zymotic  disease)  to  di- 
minish the  normal  oxidation  of  those  nitrogenous 
effete  matters,  of  which  (when  thus  metamor- 
phosed) it  is  the  special  business  of  the  kidneys 
and  skin  to  got  rid.  The  accumulation  of  tliese 
■within  the  body  speedily  makes  itself  manifest 
in  the  oifonsiveness  of  the  haliiua  of  the  breath 
(the  condensation  of  which  shows  the  presence 
of  foetid  matter)  and  of  the  cutaneous  transpira- 
tion ;  and  thus,  although  there  may  bo  no  intro- 
duction of  decomposing  matter  into  the  body,  or 
specially  rapid  internal  production .  of  it,  the 
blood-current  becomes  as  effectually  charged 
with  the  pabulum  of  the  zymotic  poison  as  if 
this  had  been  injected  into  it.' 

The  strong  predisposition  to  zymotic  dis- 
ease induced  by  intemperance,  whicli  has  been 
no  less  conspicuously  manifested  in  the  ex- 
perience of  our  Indian  army,  seems  clearly 
traceable  to  the  same  source.  For  the  habitual 
presence  of  alcohol  in  the  blood-current  un- 
doubtedly diminishes  the  oxidation  of  the  'waste' 
products,  and  thus  occasions  their  accumulation 
in  the  system  ;  and  this  at  a  greater  rate  in  hot 
climates  than  in  cold,  on  account  of  the  already 
reduced  activity  of  the  respiratory  process  in 
the  former.  Where,  again,  the  rate  of  '  waste ' 
is  abnormally  increased — as  on  the  marcli  of 
troops — the  evil  influence  of  alcoholic  liquors  is 
still  more  strongly  manifested ;  .  and  this -will  be 
again  aggravated  by  overcrowding  in  tents  or 
barracks.^ 

'  Thus  it  has  come  about,  that,  while  tlio  average 
mortality  of  Europeau  troops  in  Icdia  under  favourable 
circumstances  does  not  exceed  30  per  1,000,  it  lias  been 
raised  at  particular  stations  through  a  long  succession  of 
years— solely  by  overcrowding  in  ill-ventilated  barracks 
— to  75  or  even  100  in  the  1,000  ;  whilst  in  certain  Indian 
gaols,  in  v.  liioh  the  air-space  was  actually  at  one  time  less 
than  100  cubic  feet  per  prisoner,  the  mortality  rose  to  an 
annual  average  of  one  in  four. 

A  most  remarkable  instance  of  the  combined  action  of 
the  two  last-named  'predisposing'  causes,  resulting  in  the 
doui^c-charging  of  the  blood  w^th  tlie  jmbulum  most 
suited  to  the  development  of  zymotic  poison,  was  fur- 
nished by  the  terrible  outbreak  of  cholera,  which  carried 
off  one-eighth  of  the  troops  stationed  at  Kurrachee  in 
1846;  no  fewer  than  4G4  deaths  having  then  occurred  out 
of  a  total  strength  of  3,746.  Some  of  the  troops  (n)  had 
recently  come  off  a  long  and  fatiguing  march,  but  were 
well  accommodated  in  airy  barracks ;  and  their  loss  was 
at  the  rate  of  06-C  per  thousand.  In  another  regiment 
(6),  which  liad  not  been  on  the  march,  but  was  over- 
crowded in  small  ill-ventilated  tents,  the  rate  was  108-G 
per  thousand.  And  in  a  third  (c),  which  had  made 
the  march  like  o,  and  were  overcrowded  like  b,  the  mor- 
tality was  218  per  thousand,  or  at  a  rate  actually  exceed- 
ing their  high  rates  added  together. 

'  Of  tliis,  Dr.  ParUes's  exi)erienco  as  assistant-surgeon 
to  the84th  negiment  in  India, afforded  a  striking  illus- 
tration. A  large  proportion  of  the  men  of  this  regi- 
ment were  total  atistniners,  and  the  remainder  were 
very  temperate.  During  the  year  1840-47,  it  was  quar- 
tered for  eight  months  in  the  healthy  barracks  of  I'ort 
St.  George,  Madras  ;  it  tlieu  porfonned  a  march  of  be- 
tween 400  and  600  miles  to  Seonnderabad,  in  a  very  wot 
and  unhealthy  season,  thi-ongh  a  country  infested  with 
fever  and  cliolera  ;  and  tlie  remaining  two  months  were 
spent  in  overcrowded  barracks  at  Secunderabad.  Yet 
the  mortality  during  that  year  was  only  13  in  an  avcnipc 
strength  of  1,072,  or  at  the  rate  of  12-1  per  1,000.  Con- 
tinuing during  the  next  year  lu  the  same  overcrowded 
barracks,  its  loss  was  raised  to  34-9  per  1,000;  but  this 
waa/fjj  than  half  the  average  mortality  of  the  troops 
quartered  in  tlie  same  barracks  for  fifteen  years  past. 
Tho  G3rd  Kegiment,  with  which  they  had  exchBiigcd. 
though  not  specially  noted  for  intem])oraiioe,  liad  tlicrc 
lojt  73  men  in  tho  first  nine  months  of  tlio  previous  year, 
or  ot  the  annual  rate  of  78  8  per  1,000  ;  and,  having  then 
marched  to  Madras  to  take  the  place  of  the  84th,  hsd  so 


On  the  connection  between  famine  and  ■pesti- 
lence, it  is  unnecessary  to  enlarge ;  but  it  affords 
the  key-stone  of  our  cumulative  argument.  For 
in  wliatever  way  it  is  to  bo  accounted  for,  the 
fact  is  certain,  that  a  state  of  general  blood-con- 
tamination is  produced  by  the  accumulation  of 
non-eliminated  products  of  '  waste.'  In  the  Irish 
famine  of  1847,  the  foetid  secretions  from  the 
skin,  the  rapid  supervention  of  general  putres- 
cence after  death  and  its  manifestation  even  pre- 
viously, and  the  frequent  termination  of  life  by 
colliquative  diarrhoea,  all  evidence  the  peculiar 
fitness  of  the  body  so  conditioned  for  the  de- 
velopment of  a  zymotic  poison. 

And  thus  we  seem  furnished  -with  a  scientific 
rationale  for  all  that  experience  has  taught  as  to 
the  conditions  of  the  spread  of  zymotic  disease  ; 
which,  by  giving  greater  definiteness  and  con- 
sistency to  medical  doctrine,  will  afford  a  surer 
and  more  positive  basis  for  preventive  hygiene, 
both  public  and  individual. 

But  whilst  it  is  specially  in  establishing  a  pre- 
disposition to  zymotic  disease,  and  in  aggravating 
the  severity  of  its  attacks,  that  the  contamination 
of  the  blood-current  by  the  accumulation  of 
'waste '  products  most  strikingly  manifests  itself, 
there  can  be  no  doubt  that  it  lowers  the  heultby 
vigour  of  the  body  generally,  and  thus  renders  it 
more  ready  to  be  affected  by  any  disease  to  which 
it  may  be  constitutionally  liable.    Where  any 
form  of  mal-nutrition  exists — ■whether  resulting 
from  imperfect  performance  of  the  primary  di- 
gestive processes,  producing  ill-made  blood,  or 
from  imperfect  conversion  of  blood  into  titsue — 
there  must  be  premature  degeneration  and  aug- 
mented 'waste';  and  the  rate  of  this  augmenta- 
tion must  tend  to  increase,  if  special  attention  bf- 
not  given  to  the  eliminating  processes.    Here  we 
have  the  rationale  of  the  fundamental  importance 
of  pure  fresh  air,  as  cool  as  it  can  be  borne,  to 
the  scrofulous  subject ;  and  of  the  remarkable 
cures  sometimes  effected  in  patients  in  whose 
lungs  tubercular  deposit  has  already  commenced, 
by  the  hazardous  discipline  of  a  hardj'  out-door 
life.    When  any  serious  malady  has  once  estab- 
lished itself,  the  degeneration  of  tissue,  as  shown 
in  tho  rapid  wasting  of  the  body,  takes  place  with 
augmented  rapidity ;  and  the  necessity  for  the  re- 
moval of  its  products  is  proportionately  urgent. 
And  this  is  not  the  less  important  when  the  pro- 
gress of  the  disease  is  stayed ;  for  the  purifica- 
tion of  the  blood  from  the  contamination  it  has 
received  is  absolutely  essential  to  the  establish- 
ment of  those  recuperative  processes  on  which 
the  final  issue  depends.  Of  the  due  elimination  of 
the  waste-products,  their  oxidation  is  the  first  and 
most  fundamentally-important  act ;  and  of  the 
direful  consequences  of  past  ignorance  and  neglect 
of  this  principle — evinced  on  a  large  scale  in  the 
overcrowding  and  bad  ventilation  of  hospitals, 
poorhouses,  and  gaols — their  records  too  surely 
tell.    Even  now  our  practice  is  far  from  perfect 
in  this  particular ;  and  it  is  scarcely  going  too 
far  to  affirm  that,  not  only  the  public,  but  the 
medical  profession,  have  still   much  to  loarn 
as  to  the  importance  of  an  ample  supply  of  pure 

monysick  when  the  two  reglmcnta  met  on  tho  road,  as  to 
bo  forced  to  borrow  tho  81th 'e  dhoolles. 
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air,  both  for  the  p^e^■ention  and  tha  cure  of 
disease.'  William  B.  Carpenter. 

PREGNANCY,  Diseases  and  Disorders 
of. — Stnon.  :  Fr.  Maladies  et  Trotibles  de  la 
Grossesse ;  Ger.  Krankheileii  und  Stohrungen  der 
Schwangirschafts. 

Under  this  heading  are  included  all  those 
complaints  which  arise  from  tlie  pregnant  state, 
or  which,  occurring  duriiig  gestation,  are  so 
modified,  or  exercise  such  an  influence  over  it, 
as  to  require  special  treatment.  The  subjects  of 
false  pregnancy  and  concealed  pregnancy  will 
also  be  noticed.  The  principal  conditions  which 
demand  consideration  in  this  article  are  there- 
fore the  following  : — 1,  vomiting  ;  2,  abortion  ;  3, 
ptyalism ;  4,  retroversion  and  retroflexion  of  the 
uterus ;  6,  anteversion  and  anteflexion ;  6,  em- 
bolism ;  7,  extra-uterine  pregnancy ;  8,  pruritus  of 
the  pudendum  ;  9,  oedema  of  the  labia  and  lower 
extremities;  10,  oedema  of  the  upper  extremities; 
11,  haemorrhoids;  12,  dropsy  of  the  amnion; 
13,  cramps;  14,  eclampsia;  16,  false,  and  16, 
concealed  pregnancy.    See  Fcetus,  Diseases  of. 

The  foregoing  list  of  the  principal  diseases 
of  pregnancy  might  be  much  extended  if,  follow- 
ing the  example  of  eminent  obstetric  authorities, 
we  were  to  include  jaundice,  constipation,  diar- 
rhoea, cardialgia,  headache,  insomnia,  palpita- 
tion and  hypertrophy  of  the  heart,  rheumatism, 
inflammation  of  the  uterus,  &c.  To  these  and 
most  other  diseases  pregnant  women  are  liable  ; 
but  not  being  in  any  way  peculiar  to  pregnancy, 
or  essentially  modified  thereby,  they  require  no 
notice  in  this  place. 

It  would  also  be  beyond  the  scope  of  this  article 
to  refer  to  all  those  anomalous  sympathetic  dis- 
turbances of  the  nervous  system,  such  as  longings, 
morbid  or  depraved  appetite,  hysterical  irrita- 
bility, nervous  pains,  odontalgia,  &c.,  that  some- 
times attend  gestation,  and  which,  unless  exces- 
sive, may  be  regarded  as  symptoms,  and  not 
included  amongst  the  diseases  of  pregnancy. 

1.  "Vomiting. — The  most  common  complaint 
of  pregnancy  is  morning  sicliness,  or  nausea  and 
retching,  usually  confined  to  the  forenoon,  and 
continuing  from  the  third  week  after  conception 
until  the  period  of  quickening. 

The  sickness  of  pregnancy  is  generally  attended 
by  no  loss  of  appetite  or  impairment  of  health, 
and  may  thus  be  distinguished  from  vomiting 
caused  by  gastric  or  other  diseases. 

In  some  exceptional  instances,  however,  this 
complaint  assumes  a  graver  aspect;  continues 

'  The  peculiar  susceptibility  of  the  nervous  system  o( 
ohildren  often  affords  a  most  striking  lest  of  atmospheric 
impurity  that  might  othei-wise  pass  unheeded.  In  the  last 
century,  trismus  nascenlium  (a  disease  now  rarely  seen) 
was  one  of  the  principal  factors  of  the  very  high  rate  of 
infantile  mortality  which  then  prevailed.  This  disease 
continued  to  be  very  fatal  in  the  Lying-la  Hospitals  of 
Dublin,  after  it  had  almost  disappeared  from  those  of 
London  ;  and  it  was  mainly  by  the  attention  to  their 
ventilation  enforced  by  Dr.  Joseph  Clarke,  that  the 
mortality  of  the  Infants  born  in  them  was  reduced.  The 
disease  has  continued  to  our  own  day,  under  precisely 
similar  conditions,  in  St.  Kllda,  and  some  parts  of 
Iceland,  where  Iwo-lhirds  of  all  the  children  born  have 
died  in  the  first  twelve  days.  Even  in  what  would  be 
accounted  the  woll-vcntilutcd  dwolUnga  of  our  own 
middle  and  higher  classes,  obstinate  cases  of  spasmodic 
croup,  recurring  with  the  appearance  of  every  tooth,  are 
frequently  seen,  which  immediately  yield  on  the  removal 
of  the  little  patients  to  the  pure  air  of  the  conntry  or 
the  seaside. 
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throughout  the  whole  term  of  gestation ;  harasses 
the  patient  by  continual  retching;  and,  as  oc- 
curred in  one  case  which  came  under  the  notice 
of  the  writer,  may  even  cause  death  from  ex- 
haustion. 

.(Etiology. — The  aetiology  of  morning  sickneoa 
is  a  subject  on  -which  much  ingenuity  has  been 
wasted.  For  many  years  Smellies'  theory  pre- 
vailed. '  Perhaps,'  he  says,  '  this  complaint  is 
chiefly  occasioned  by  fulness  of  the  vessels  of  the 
uterus  ....  (this)  being  stretched  by  the 
ovum,  a  tension  of  that  part  ensues,  aifecting  the 
nerves  of  that  viscus,  especially  those  that  arise 
from  the  sympathetici  maximi  and  communicate 
with  the  plexus  at  the  mouth  of  the  stomach.' 

Most  of  the  diseases  peculiar  to  women  are 
now  ascribed  by  some  authorities  to  displace- 
ments of  the  uterus,  which  are  regarded  by  Dr. 
Grailey  Hewitt  as  '  the  almost  universal  cause 
of  the  vomiting  of  pregnancy.'  The  same  writer 
— whose  views,  however,  have  been  controverted 
by  Dr.  McClintock,  Dr.  Tilt,  and  others— insists 
that  'it  is  the  compression  undergone  by  the 
uterine  tissues  (markedly  by  the  nervous  fibres 
at  the  seat  of  the  flexion)  -which  is  the  cause  of 
the  nausea  and  sickness.' 

Truatment.— The  treatment  of  this  complaint 
depends  on  the  period  of  pregnancy,  the  severity 
of  the  symptoms,  and  the  constitution  of  the 
patient.  In  ordinary  cases  it  may  be  prevented 
by  the  patient  remaining  in  bed  until  the  usual 
period  for  its  return  has  passed  over.  Her  diet 
should  be  light,  and  she  should  take  as  little 
fluid  as  possible,  especially  avoiding  all  warm 
drinks,  such  as  tea.  The  bowels  should  be  regu- 
lated by  mild  antacid  aperients  or  effervescing 
salines.  At  the  same  time  some  of  the  so-called 
specifics  may  be  ordered,  such  as  oxalate  of 
cerium  in  two-grain  doses,  or  hydrocyanic  acid, 
with  infusion  of  calumba.  It  is  unnecessary  to 
refer  to  all  the,  generally  useless,  remedies 
which  have  been  proposed  for  this  complaint,  in- 
cluding the  dilatation  of  the  cervix  uteri,  first 
suggested  by  Dubois,  and  more  recently  recom- 
mended by  the  late  Dr.  Copeman,  of  Norwich ; 
the  hypodermic  injection  of  morphia;  chloral; 
carbolic  acid ;  and  minute  doses  of  ipecacuanha. 

In  some  cases  of  excessive  vomiting  occurring 
in  plethoric-patients,  six  or  eight  ounces  of  blood 
may  be  taken  away  with  advantage.  If,  notwith- 
standing this,  the  sickness  continues,  and  the 
patient  is  in  danger  of  dying  from  exhaustion, 
the  propriety  of  inducing  premature  labour  be- 
comes a  grave  question.  In  no  case  should  so 
serious  a  measure  be  resorted  to  without  full 
deliberation  and  consultation.  In  all  cases  it 
should  be  deferred  as  long  as  possible,  and  in 
fixing  the  period  for  its  performance  regard 
should  always  be  paid  to  the  possible  viability 
of  tlie  foetus. 

2.  Abortion. — The  expulsion  of  the  fcetus 
before  the  ordinary  period  of  viability  may  result 
from  diseases  affecting  either  the  mother  or  the 
ovum.  Amongst  the  former  are  constitutional 
syphilis,  scrofula,  fevers  (especially  the  exanthe- 
mata), and  general  plethora  ;  and,  according  to 
Dr.E.  Loe,  'all  the  chronic  diseases  to  which  the 
uterus  ancl  its  appendages  are  liable  may  also 
be  considered  causes  of  abortion.'  The  ovuline 
oauscR  are  cystic  or  other  placental  diseases  and 
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Byphilis.  It  is  unnecessary  to  discuss  such  a 
range  of  subjects  here.    See  Miscariuaob. 

3.  Ptyalisra. — This  is  an  occasional  complaint 
of  early  pregnancy,  buisc4dom  requires  any  treat- 
ment. In  exceptionally  severe  cases,  salivation 
may  be  controlled  by  the  application  of  bmno- 
glycerine  and  astringent  gargles,  especially  chlo- 
rate of  potash  in  infusion  of  bark;  or,  where 
those  fail,  by  the  application  of  a  few  leeches  to 
the  sub-maxillary  glands. 

4.  Betroversion  of  the  Uterus. — This  form 
of  displacement  sometimes  occurs  in  early  preg- 
nancy, from  pressure  of  the  enlarging  womb  on 
the  neck  of  the  bladder,  which,  thus  prevented 
from  completely  emptying  itself,  becomes  so  dis- 
tended that  it  gradually  forces  the  fundus  uteri 
downwards  and  backwards  into  the  hollow  of  the 
aacrum,  whilst  the  cervix  is  tilted  upwards  and 
forwards  against  the  symphysis  pubis.  The  symp- 
toms of  this  occurrence  are  difficulty  in  passing 
water,  or  even  complete  retention  of  urine,  with 
tenesmus  and  powerless  straining  to  empty  the 
bowels.  At  the  same  time  a  sense  of  weight,  or 
fulness,  and  bearing-down  pains  in  the  pelvis  are 
complained  of. 

Tbeatment. — The  treatment  of  retroversion 
during  pregnancy  must  be  prompt,  as,  if  it  be 
complete,  it  not  only  occasions  considerable 
suiferiug  to  the  patient,  but  also  certainly  ends 
in  the  premature  expulsion  of  the  foetus.  In 
cases  of  slight  retroversion,  the  displacement 
may  be  remedied  by  emptying  the  distended 
bladder  with  the  catheter,  supporting  the  uterus 
with  a  Hodges'  pessary,  and  keeping  the  patient 
lying  on  her  face  for  a  few  days.  In  complete 
retroversion  this  becomes  a  matter  of  consider- 
able difficulty.  The  patient  should  be  placed 
on  her  hands  and  knees;  the  bladder  emptied; 
and  the  fundus  pushed  up  from  the  rectum  by  a 
couple  of  fingers  of  one  hand,  whilst  with  the 
other  hand  the  cervix  is  pulled  down.  A  well- 
bent  pessary  should  be  passed  up  into  the  pos- 
terior cul-de-sac  of  the  vagina,  and  the  recum- 
bent position  rigidly  maintained  for  some  time. 

5.  Anteversion  and  Anteflexion  of  the 
Uterus. — Anteversion  and  anteflexion  of  the 
uterus  are  very  exceptional  complaints  during 
pregnancy.  The  patient  complains  of  bearing- 
down  pelvic  pains,  and  on  examination  the  os 
uteri  will  be  found  in  the  posterior  cul-de-sac  of 
the  vagina,  looking  towards  the  sacrum,  the  fun- 
dus uteri  pressing  on  the  neck  of  the  bladder, 
and  occasioning  at  first  incontinence  of  urine, 
which,  as  the  displacement  increases,  changes  to 
difficulty  in  micturition  or  complete  retention.  In 
anteversion,  abortion  is  said  to  occur  at  an  earlier 
period  than  in  retroversion. 

Treatment. — The  treatment  consists  in  placing 
the  patient  on  her  back  ;  mechanically  reducing 
the  displacement;  and  applying  a  cradle  pes- 
sary. 

6.  Embolism. — We  occasionally,  though,  for- 
tunately, rarely,  meet  with  cases  of  sudden  death 
during  pregnancy  which  cannot  be  accounted  for 
ty  any  cardiac  disease,  aneurism,  or  accident. 
In  the  pregnant  state  a  strong  predisposition 
to  the  formation  of  a  fibrinous  clot  or  thrombus 
exists,  and  this  is  increased  by  any  circumstance 
that  depresses  the  circulation,  sucii,  for  instance, 
as  the  fainting  that  frequently  attends  quieken- 
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ing.  The  thrombus  may  be  carried  away  and 
become  impacted  in  the  pulmonary  artery  or 
elsewhere,  at  any  subsequent  period  of  gesta- 
tion, blocking  the  current  of  the  circulation  and 
causing  sudden  death. 

There  are  no  sj-mptoms  by  which  a  thrombus 
can  be  recognised,  until  its  presence  is  discovered 
after  death.  And  the  only  lesson  we  can  learn 
from  the  history  of  such  eases  is  the  necessity  of 
watclifulness  during  gestation,  to  prevent  the 
occurrence  of  any  undue  depression  of  the  circu- 
lation. 

7.  Extra-uterine  Pregnancy. — This  is  a 
rare  condition  of  morbid  gestation,  generally  the 
sequence  of  pelvic  inflammation,  extending  to 
the  Fallopian  tubes,  and  rendering  the  passage 
impervious  to  the  fertilized  ovum.  Hence  mul- 
tiparse  are  most  liable  to  it. 

Four  varieties  of  extra^uterine  pregnancy  arj 
described,  namely,  ovarian,  intersiiiial,  vcjitral, 
and  tubal.  The  latter  is  most  common.  The  early 
symptoms  of  ex-foetation  cannot  be  distinguished 
from  those  of  natural  pregnancy.  But  as  the 
patient  approaches  the  fourth  month,  she  begins 
to  complain  of  something  unusual  in  her  condi- 
tion ;  and,  later  on,  considerable  dull  pain  and 
sense  of  fulness  in  the  pelvis  are  experienced. 
On  examination  the  os  uteri  will  be  found  patu- 
lous, the  cervix  undeveloped,  and  a  semi-solid 
tumour  may  be  felt  in  Douglas's  space  between 
the  vagina  and  rectum.  If,  under  these  circum- 
stances, the  sounds  of  the  foetal  heart  are  heard 
in  an  unusual  situation,  there  can  be  no  doubt 
as  to  the  nature  of  the  case. 

In  tubal  pregnancy  the  cyst  generally  ruptures 
before  the  third  month,  and  the  patient  dies 
undelivered,  from  shock  and  haemorrhage.  In  ex- 
ceptional cases,  however,  the  misplaced  gestation 
may  go  on  to  the  full  term,  and  the  fcetus  having 
then  perished,  after  an  abortive  effort  at  expul- 
sion, it  may  be  retained  for  many  years  without 
material  inconvenience.  Extra-uterine  preg- 
nancy depends  on  causes  entirely  beyond  the 
reach  of  medical  treatment. 

8.  Pruritus  of  the  pudendum. — Pruritus  is 
occasionally  a  distressing  result  of  the  general 
hyperajsthe'sia  and  congestion  of  the  generative 
organs  during  pregnancy,  and  consists  in  intense 
irritation,  extending  over  the  external  orifice  of 
the  vagina,  labia,  and  clitoris.  The  itching  oc- 
curs in  paroxysms  which  are  most  troublesome 
at  night,  and  in  aggravated  cases  wear  out  the 
patient,  mentally  and  ph3'sically,  from  the  loss 
of  rest  and  constant  irritation.  In  most  cases 
this  may  be  relieved  by  bromide  of  potassium  in 
large  doses,  and  the  application  of  a  strong  solu- 
tion of  borax  or  of  nitrate  of  silver,  or  sedative 
lotions  to  the  affected  parts. 

9.  QEdema  of  the  lower  extremities. — 
OSdema  of  the  lower  limbs,  from  the  pressure 
of  the  gravid  uterus  on  the  veins,  is  a  common 
complaint  in  the  later  months,  and  seldom  re- 
quires any  treatment  beyond  rest  and  aperients. 
Nor  is  the  dropsioal  tumefaction  of  the  labia, 
which  occurs  from  tlio  same  cause,  more  serious. 

10.  CEdema  of  the  face  and  upper  extre- 
mities.—This  is  .always  an  alarming  symptom 
during  pregnancy, foretelling unemic convulsions, 
and,  if  attended  by  albuminuria,  urgently  de- 
mands active  treatment,  such  as  depletion  by 
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cupping  over  the  loins,  and  strong  saline  purga- 
tires. 

In  all  cases  and  forms  of  dropsy  during  preg- 
nancy, the  urine  should  be  daily  tested  for  albu- 
min; and  if  this  be  found,  the  case  must  be 
treated  as  one  of  impending  convulsions. 

11.  Hsemorrhoids. — At  all  times  women  are 
more  subject  to  this  complaint  than  men,  and 
during  pregnancy,  owing  to  the  pressure  of  the 
gravid  uterus  on  the  haeraorrhoidal  and  internal 
iliac  veins,  comparatively  few  escape  either  in- 
ternal or  external  piles.  As  Smellie  observed. 
'  the  same  method  of  cure  may  be  administered 
as  that  practised  at  other  times,  though  greater 
caution  must  be  used  in  applying  leeches  to  the 
parts.' 

12.  Dropsy  of  the  Amnion. — This  condition 
is  met  with  in  some  cases  of  abortion  from  hyda- 
tidinous  or  other  placental  disease.  It  also 
occurs  from  simple  over-secretion  of  the  amniotic 
fluid,  and  is  then  chiefly  of  interest  as  the  cause 
of  a  condition  to  which  the  older  writers  at- 
tached great  importance,  namely,  pendulous  belly. 
This  was  regarded  by  Devanter  as  the  ordinary 
source  of  obliquities  of  the  uterus,  and  of  difficult 
labour.  Without  discussing  that  question,  we 
must  regard  this  condition  as  of  some  impor- 
tance, not  only  from  the  inconvenience  it  occa- 
sions, and  which  can  only  be  palliated  by  an 
abdominal  belt,  but  still  more  from  the  proba- 
bility of  its  leading  to  post-partum  hsemorrhage, 
from  inertia  of  the  over-distended  uterus.  Hence 
in  these  cases  it  is  necessary  to  deviate  from  the 
ordinary  rule  of  midwifery  practice,  by  rupturing 
the  membranes,  the  presentation  being  natural, 
as  early  as  possible  during  labour. 

1 3.  Cramps. — Cramps  in  the  legs,  from  uterine 
pressure  on  the  large  nerve-trunks  at  the  brim 
of  the  pelvis,  are  common  during  the  last  months 
of  pregnancy,  and  generally  come  on  at  night  in 
the  course  of  the  anterior  crural  nerve,  extending 
down  into  the  calves  and  feet.  In  ordinary  cases 
no  treatment  is  required,  unless  friction  over 
the  seat  of  pain,  and  some  aperient,  can  be  so 
called.  Where,  however,  as  sometimes  happens, 
the  cramps  become  unusually  severe  and  fre- 
quent, their  recurrence  may  be  prevented  by  the 
pressure  of  a  bandage  or  elastic  stocking. 

14.  Eclampsia. — This  is,  with  one  exception, 
the  most  serious  complication  of  gestation.  The 
true  convulsions  of  pregnancy  are  sui  generis  in 
their  nature,  though  they  are  usually,  but  erro- 
neously, classified  as  hysterical,  epileptic,  or 
apoplectiform  convulsions. 

Hysterical  convulsions,  being  nothing  more 
than  an  attack  of  hysteria,  accidentally  affecting 
a  woman  in  the  early  months  of  pregnancy, 
require  no  special  treatment,  nor  any  further 
notice. 

The  so-called  epileptiform  and  apoplectiform 
convulsions  of  pregnancy  are  identical  in  their 
character,  and  are  influenced  in  their  symptoms 
6y  the  constitutional  state  of  the  patient  and  the 
severity  of  the  attack,  rather  than  by  any  essen- 
tial difference  in  the  nature  of  the  disease. 

Symptoms. — The  premonitory  symptoms  of 
convulsions  are  of  considerable  importance,  as 
by  their  timely  recognition,  and  the  adoption  of 
ijuitable  treatment,  the  approaching  attack  may 
be  often  warded  off.    In  the  majority  of  cases. 


eclampsia  is  preceded  by  oedema  of  the  upper 
extremities,  face,  and  eyelids  ;  pains  in  the  lum- 
bar region  ;  albuminuria ;  and  headache,  vertigo, 
or  peculiar  irritability  of  temper.  ■ 

In  asthenic  eclampsia,  the  clonic  spasms  com- 
mence with  twitching  of  the  muscles  of  the  eye- 
lids, soon  increasing  in  violence ;  extend  to 
every  part  of  the  body ;  and  recur  at  irregular 
intervals.  In  ansemic  patients,  throughout  the 
attack,  the  face  may  be  cool  'and  pale,  the  eye 
glistening,  and  the  pupil  contracted  ;  but,  gene- 
rally, as  the  convulsions  recur  more  frequently, 
the  impeded  respiration  induces  symptoms  of 
venous  congestion :  the  face  becomes  livid  ;  the 
breathing  stertorous ;  the  pulse  full  and  labour- 
ing ;  and  thus  the  disease  passes  from  the  first 
into  the  second  stage,  or  from  the  so-called 
'epileptiform'  into  the  so-called  'apoplectiform 
convulsions. 

In  plethoric  women,  however,  the  complaint 
commonly  assumes  the  apoplectic  character  from 
the  first,  setting  in  by  a  violent  convulsion,  im- 
mediately after  which  the  patient  falls  into  a 
comatose  state,  the  convulsions  meanwhile  re- 
curring at  frequent  but  irregular  intervals.  After 
some  time,  under  favourable  circumstances,  the 
convidsions  cease,  and  the  patient  slowly  re- 
gains consciousness.  But,  on  the  other  hand, 
the  coma  may  become  more  profound,  the  pulse 
more  labouring,  the  respiration  more  embar- 
rassed, and  the  extremities  colder,  until  at  length 
'  the  last  sad  scene  of  all'  is  closed  by  a  violent 
and  final  convulsion. 

These  convulsions  may  occur  at  any  time  of 
pregnancy,  during  labour,  and  within  the  puer- 
peral period. 

Pathology. — The  cause  of  eclampsia  is  a 
subject  on  which  innumerable  theories  have 
at  different  times  prevailed.  The  older  British 
obstetricians  regarded  congestion  of  the  brain  as 
the  general  cause  of  this  disease,  and  hence  they 
relied  on  blood-letting  for  its  cure.  Next  pre- 
vailed the  opinion,  founded  on  the  views  of  Dr. 
Marshall  Hall  and  Von  der  Kolk,  that  these 
convulsions  are  reflex  actions,  excited  by  uterine 
irritation  acting  upon  the  upper  part  of  the 
spinal  cord  and  medulla  oblongata.  Space  does 
not  allow  of  any  consideration  of  these  or  the 
many  other  more  recent  conjectures  on  the 
causation  of  eclampsia. 

At  the  present  time  this  disease  is  generally 
regarded  as  the  result  of  ursemic  blood-poisoning, 
it  having  been  shown  by  Braunn,  Frerichs,  and 
others,  that  the  convulsions  of  pregnancy  are 
frequently  associated  with  dropsy,  albuminuria, 
diminished  excretion  nf  urea  and  uric  acid,  and 
the  consequent  retention  of  these  compounds  in 
the  system. 

That  convulsive  action  may  be  occasioned  by 
ursemic  blood-poisoning  is  well  known  in  other 
diseases  ;  and  during  pregnancy  the  same  effect 
may  be  produced  by  the  pressure  of  the  gravid 
uterus  on  the  renal  emulgent  veins  interfering 
with  the  functions  of  the  kidneys. 

The  influence  of  mental  and  moral  impressions 
in  causing  convulsions  has  been  remarked  by  all 
obstetricians.  The  fact  of  its  being  the  patient's 
first  pregnancy  has  also  some  influence ;  thus, 
of  eight  discs  that  came  under  the  writer's  no- 
tice, five  wore  frimvparce. 
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TnKATMENT. — Preventive. — In  the  treatnieut 
of  the  convulsions  of  pregnancy,  whenever  any  of 
the  pronionitory  symptoms  already  described, 
and  more  especially  albuminuria,  are  observed, 
■we  should  direct  our  efforts  to  the  depuration  of 
the  Llood,  by  cupping  over  the  kidneys,  and  the 
administration  of  mild  diuretics,  saline  purga- 
tives, and  diaphoretics.  At  the  same  time  we 
must  endeavour  to  allay  nervous  irritability  by 
sedatives,  of  which  in  these  cases  the  best  is 
bromide  of  potassium. 

Inmccliate. — During  the  convulsions  precau- 
tions to  prevent  a  patient  from  biting  her  tongue, 
or  from  injuring  her  person  in  any  way,  should 
in  the  first  instance  be  taken.  One  of  the  most 
effectual  means  of  shortening  the  paroxysms 
is  cold  affusion  on  the  head  and  face.  In  the 
asthenic  form  of  eclampsia,  however,  this  re- 
medy should  be  used  cautiously.  In  all  cases 
the  bowels  should  be  unloaded  by  calomel  and 
jalap,  or  by  a  drop  of  croton  oil,  or  by  the  assa- 
foetida  enema ;  the  head  should  be  shaved  and 
blistered,  or  ice  applied,  and  at  the  same  time 
sinapisms  be  put  on  the  legs. 

In  cases  of  sthenic  con-\nilsions  bloodletting 
is— notwithstanding  the  disusage  into  wliich  this 
has  now  fiilleu — the  only  remedy  of  undoubted 
efficacy  in  subduing  the  convulsive  action.  If 
the  patient  be  plethoric,  and  her  pupils  be  con- 
tracted, we  may,  as  a  rule,  bleed.  1!,  on  the 
contrarj',  the  pupils  be  dilated,  the  condition 
of  the  brain  may  be  considered  as  anaemic, 
and  bloodletting  would  probably  be  out  of  the 
question. 

The  amount  of  blood  that  may  be  taken  from 
a  plethoric  woman  suffering  from  eclampsia 
should  be  measured  by  the  patient's  condition, 
and  the  effect  produced,  rather  than  by  the 
quantity  abstracted.  In  hysterical  convulsions,  if 
cold  affusion  does  not  suffice,  the  inhalation  of 
chloroform  or  ether  will  generally  cut  short  the 
attack.  But  in  true  puerperal  conviilsions,  in 
which  the  writer  has  tried  chloroform  pretty 
extensively,  it  requires  to  be  used  with  great 
caution,  being  contra-indicated  whenever  the 
circulation  is  depressed,  or  where  there  is  any 
tendency  to  apoplectiform  symptoms.  In  suit- 
able cases,  however,  he  has  found  chloroform 
serviceable  in  subduing  the  convulsions,  and 
prolonging  the  intervals  between  them.  Chloral 
was  suggested  by  the  writer  several  years  ago. 
Opium  was  at  one  time  largely  prescribed  in 
these  cases;  so  also  was  belladonna,  originally 
introduced  into  practice  by  M.  Claussier  up- 
wards of  fifty  years  ago,  and  again  recom- 
mended by  recent  writers.  As  a  substitute  for 
bloodletting,  the  tincture  of  veratrum  viride  is 
now  employed  by  some  American  obstetricians. 
In  the  actual  treatment  of  convulsions  time  is 
too  important  to  bo  wasted  in  experimenting 
with  these  uncertain  drugs  ;  though  in  the  pro- 
jfhylactic  treatment  of  convulsions  during  preg- 
nancy and  after  parturition,  the  writer  has  found 
small  doses  of  belladonna  beneficial  in  calming 
the  nervous  susceptibility  so  intimately  con- 
nected with  convulsive  action. 

In  every  case  of  con\nilsions  towards  the  end 
of  pregnancy,  our  primary  object  should  be  to 
deliver  the  patient  as  speedily  as  is  consistent 
with  her  safety  and  that  of  hs.r  child. 


15.  False  Pregnancy. — Stnok.  :  Pscudooye- 
sis, — This  is  a  subject  of  considerable  interest 
in  an  obstetric  as  well  as  a  medico-b-gnl  aspect. 
Spurious  pregnancy  is  of  more  frequent  occur- 
rence than  is  generally  supposed  ;  nor  is  it  con- 
fined, as  some  writers  assert,  to  sterile  elderly 
women  of  the  upper  classes,  many  cases  of  the 
kind  having  come  before  the  writer  in  hospital 
and  dispensary  as  well  as  in  private  practice. 

^Etiology. — With  regard  to  the  period  of  life 
at  whicli  pseudocyesis  is  most  frequent,  authori- 
ties diifer.  The  wTiter  has  known  it  to  occur  in  a 
girl  of  sixteen  years  of  age,  but  the  great  ma- 
jority of  cases  are  met  with  about  the  period  of 
'  the  turn  of  life,'  or  between  the  ages  of  forty- 
five  and  fifty.  The  causes  of  pseudocj'esis,  be- 
sides those  before  referred  to,  namely  change  of 
life,  dyspepsia,  and  hysteria,  are  very  numerous, 
including  ovarian  disease,  uterine  tumours  and 
physometra,  abdominal  plethora  and  obesity, 
molar  pregnancy,  and  cystic  disease  of  the  ovum. 
Molar  pregnancy  generally  terminates  between 
the  third  and  fourth  months  ;  but  if  continued  be- 
yond the  latter  period,  the  absence  of  the  positive 
signs  of  pregnancy  would  show  the  true  nature  of 
the  case. 

Stjeptoiis. — The  symptoms  of  spurious  preg- 
nancy are  occasionally  so  close  an  imitation  of 
those  of  true  gestation  as  to  present  great  diffi- 
culties in  their  diagnosis.  Most  of  the  ordinary 
signs  of  pregnancy  are  simulated  with  extraor- 
dinary exactness  in  many  cases  of  pseudocyesis. 
Thus  we  may  have  amenorrhoea,  followed  by  irri- 
table stomach ;  swelling  of  the  mammse ;  tur- 
gescence  of  the  nipples ;  and  great  and  rapid 
enlargement  of  the  abdomen,  concurring  in  a 
woman  who  wishes  to  become  pregnant.  In  cases 
of  pseudocyesis,  the  last  of  these  symptoms  may 
be  traced  to  an  excessive  deposit  of  fat  in  the 
omentum,  or  to  tumour  ;  it  may  be  caused  by 
distension  of  the  large  intestines  by  accumulated 
faeces,  or,  more  commonly,  by  flatus,  constituting 
what  the  poor  in  Ireland  graphically  describe  as 
'  a  windy  dropsy  ; '  or  it  may  be  due  to  dropsical 
effusion  into  the  peritoneal  cavity. 

If  to  these  symptoms  be  added,  as  is  gener- 
ally the  case,  some  derangement  of  the  patient's 
nervous  system,  we  have  the  superstructure  on 
which  most  cases  of  spurious  pregnancy  are  built. 
As  a  rule  those  who  suffer  from  pseudocyesis 
either  fear  or^^■^sh  to  be  pregnant,  and  having  as 
it  were  coached  themselves  up  on  the  subject, 
apply  their  knowledge  to  their  own  fancied 
symptoms  with  such  a  morbid  concentration  of 
their  thoughts  on  this  topic,  that  they  become 
monomaniacal  on  it,  and  deceive  themselves  as 
well  as  others. 

Pew  cases  are  more  difficult  to  deal  with  in 
practice  than  those  now  under  consideration,  and 
seldom  is  the  obstetric  physician  more  unplea- 
santly situated  than  when  called  in  consultation 
to  a  patient  who,  having  persuaded  herself  and 
those  about  her  that  she  is  pregnant,  hsis  made 
all  the  usual  preparations  for  the  expected  event, 
and  who,  deceived  by  those  anomalous  periodic 
pains  that  sometimes  occur  in  spurious  ges- 
tation, sends  for  medical  assistance  under  the 
impression  that  she  is  in  labour.  Cases  of  this 
kind  show  the  necessitj-  for  much  caution  in  pro- 
nouncing any  woman  prefi:nant.  If  the  physician 
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disregard  the  caution,  and  unfortunately  fall  in 
with  his  patient's  opinion,  widiout  sufficient  ex- 
amination in  a  case  of  pseudocyesis,  as  soon  as 
the  true  state  of  the  case  becomes  obvious,  he 
will  probably  be  made  the  scapegoat  for  the 
mistake,  and  suffer  all  the  odium  of  which  a 
woman's  wounded  pride  is  capable. 

Diagnosis. — The  diagnosis  of  spurious  preg- 
nancy is  always  a  matter  of  much  difficulty 
during  the  first  months  of  the  disorder.  But, 
howeyer  closely  the  early  symptoms  of  preg- 
nancy may  be  simulated,  the  positive  signs  of 
pregnancy  after  the  fifth  month  cannot  be  coun- 
terfeited. And,  even  from  the  very  first,  in 
spurious  pregnancy,  it  may  generally  be  ascer- 
tained, on  careful  enquiry,  that  there  is  some- 
thing unusual  in  the  symptoms — either  some 
essential  one  is  wanting,  or  else  the  symptoms 
which  belong  to  one  period  of  pregnancy  manifest 
themselves  at  another,  and  commonly  earlier, 
time  than  is  natural. 

The  value  of  auscultation  as  a  means  of  dia- 
gnosis in  these  cases  is  doubtful.  Even  in  the 
last  month  of  gestation,  the  fact  of  the  sounds 
of  the  foetal  heart  and  placental  souffle  not  being 
distinguished  on  auscultation,  is  no  proof  that 
the  uterus  may  not  contain  a  living  child.  Nor 
is  the  value  of  the  positive  evidence,  derived 
from  the  sounds  of  the  foetal  heart  and  placental 
souffle,  as  great  as  it  is  sometimes  supposed  to 
be.  An  experienced  auscultator  can  with  cer- 
tainty pronounce  on  the  existence  of  a  living 
child  in  utero  from  the  auscultatory  signs  pre- 
sent. But  all  medical  practitioners  are  not 
experts  in  this  special  subject;  and  we  have 
seen  sufficient  proof  that,  by  those  who  form  a 
diagnosis,  in  such  cases,  from  the  presence  or 
absence  of  any  one  sign  of  pregnancy,  opinions 
are  sometimes  pronounced  in  haste,  which  have  to 
be  repented  at  leisure. 

A  careful  examination  of  the  abdomen  with 
both  hands,  will  enable  us  to  ascertain  if  there 
be  any  uterine  enlargement,  although  not  to 
distinguish  between  the  enlargement  caused  by 
disease,  and  that  occasioned  by  pregnancy.  To 
do  this,  we  must  institute  a  vaginal  exploration, 
to  determine  whether  the  conditions  of  the  os 
and  cervix  uteri  be  what  are  usual  at  the  corre- 
sponding period  of  pregnancy. 

In  cases  of  pseudocyesis  where  the  patient, 
being  anxious  to  be  thought  pregnant,  contri- 
butes to  the  deception  by  making  her  abdominal 
muscles  so  tense  and  rigid  that  it  becomes  im- 
possible to  ascertain  the  size  and  position  of  the 
uterus,  we  may  readily  dissipate  the  phantom 
tumour,  and  overcome  the  action  of  the  muscles, 
by  the  use  of  chloroform.  If  the  abdominal  or 
uterine  enlargement  be  occasioned  by  flatus  or 
by  physometra,  percussion  over  the  tumour  will 
afford  an  easy  test. 

Treatment. — It  is  needless  to  add  anything 
about  the  treatment  of  the  cases  we  have  been 
considering.  Pseudocyesis  is  only  an  effect  of 
certain  morbid  conditions,  the  recognition  of 
which  we  have  endeavoured  to  point  out.  The 
treatment  of  these  causes  will  be  found  fully 
described  in  the  articles  on  these  several  sub- 
jects. 

16.  Concealed  Pregnancy. — Concealed  preg- 
nancy is  a  subject  so  closely  allied  to  pseudo- 


cyesis, that  a  few  words  on  it  appear  a  suitable 
sequence  to  the  foregoing  observations.  Of  late 
years  the  concealment  of  pregnancy  has  become 
more  common  than  was  formerly  the  case.  This 
is  mainly  attributable  to  the  cheap  and  vicious 
literature  which  circulates  so  largely  amongst 
the  generally  badly  reared,  and  oftentimes  sorely 
tempted,  victims  of  seduction  in  our  large  cities, 
whose  minds  are  thus  familiarised  with  crimes 
of  foreign  origin,  by  which  too  often  they  seek 
what  they  falsely  think  a  safe  mode  of  escaping 
the  penalty  of  their  error.  Hence  it  becomes 
essential  for  every  medical  practitioner  to  be 
prepared  to  meet  cases  of  concealed  pregnancy 
and  attempted  abortion  under  various  disguises, 
and  thus  be  enabled  to  detect  and  frustrate  such 
crimes.  So  often  has  the  writer  detected  preg- 
nancy in  patients  who  applied  for  emmenagogues 
under  the  pretext  of  simple  amenorrhcea,  that 
he  makes  it  a  rule — especially  in  hospital  prac- 
tice, where  the  class  of  persons  above  referred 
to  are  more  likely  to  be  met  with — not  to  ad- 
minister any  medicine  of  this  kind  until  he  haa 
satisfied  himself  as  to  the  true  state  of  the  case, 
though  this  should  be  done  without  any  expres- 
sion of  a  doubt  that  might  be  unfounded. 

Thomas  More  Madden. 

PE.EMOlflTOEY  (pre,  before ;  and  moneo, 
I  warn). — This  word  is  associated  with  symptoms 
which  give  an  indication  or  warning  of  the  advent 
or  onset  of  certain  diseases  or  seizures ;  for  in- 
stance, rigors,  during  the  invasion  of  fever,  and 
the  various  aurse  preceding  an  epileptic  fit. 

PBESBYOPIA  (TrpeVjSur,  an  old  man,  and 
to<\i,  the  eye). — Impairment  of  the  power  of  accom- 
modation of  the  eye,  the  result  of  progressive 
senile  changes,  in  consequence  of  which  the 
nearest  point  of  distinct  vision  lies  at  more  than 
nine  inches  from  the  eye.  Distant  vision  may 
be  perfect ;  but  the  eye,  unaided  by  an  appropriate 
convex  lens,  cannot  see  clearly  objects  less  than 
nine  or  more  inches  from  the  eye.  See  Vision, 
Disorders  of. 

PEESSTJEE. — This  is  an  important  subject 
from  several  points  of  view,  but  it  will  only  be 
practicable  in  the  present  article  to  discuss  it 
generally,  without  entering  into  details,  and  to 
offer  suggestions  for  further  consideration. 

1 .  ..Etiology  of  Pressure. — As  one  factor  in 
the  causation  of  various  morbid  conditions,  pres- 
sure is  not  uncommonly  of  much  consequence, 
and  it  may  itself  originate  certain  lesions. 

The  pressure  often  comes  from  without,  of 
which  the  following  illustrations  afford  sufficient 
examples.  General  pressure  upon  the  chest  and 
abdomen  preventing  the  movements  of  breathing, 
may  lead  to  death  from  suffocation,  to  fractured 
ribs,  or  to  other  consequences.  This  sometimes 
happens,  for  instance,  when  a  person  is  crushed  in 
a  crowd,  or  is  buried  in  a  fall  of  earth,  although 
the  head  may  be  free.  Hanging  and  strangu- 
lation are  forms  of  violent  pressure  exercised 
on  the  windpipe  and  vessels  in  the  neck.  The 
pressure  of  clothing  is  often  very  injurious  in 
connection  with  the  chest,  especially  that  pro- 
duced by  tight  stays.  This  leads  to  contraction 
or  distortion  of  the  chest ;  interference  with  the 
functions  of  the  lungs,  heart,  stomach,  and  other 
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organs  ;  displacGment  of  organs ;  or  actual  pul- 
moniiry  disease.  A  familiar  illustration  of  the 
effects  of  pressure  is  found  in  the  development  of 
corns  and  deformities  of  the  foot,  from  wearing 
tight  boots;  and  in  the  distortions  of  the  feet 
artificially  produced  in  Chinese  women  by  means 
of  systematic  pressure  applied  in  early  life.  In 
this  connection  may  also  be  mentioned  the  wear- 
ing of  tight  garters,  or  other  forms  of  lociil  con- 
striction, which  especially  tend  to  interfere  with 
the  passage  of  the  blood  through  the  veins,  and 
to  develop  varicose  veins.  Occupation  may  be 
the  cause  of  pressure  originating  disease.  Thus, 
prolonged  sitting  at  various  occupations  has  been 
supposed  to  set  up  sciatica.  Direct  compression 
upon  any  part  of  the  body,  by  implements  used 
in  certain  callings,  may  originate  morbid  condi- 
tions. For  instai#ce,  pressure  thus  induced  upon 
the  sternum  is  liable  to  cause  deformity  of  the 
chest ;  and  when  exercised  upon  the  epigastrium, 
it  has  been  supposed  to  account  for  the  local 
development  of  cancer  of  the  stomach.  Lastly, 
prolonged  pressure  from  lying  in  one  position 
for  a  length  of  time  not  uncommonly  causes 
localised  inflammation,  gangrene,  and  bed-sores, 
in  persons  suffering  from  low  fevers,  paralysis, 
emaciation,  and  other  conditions.    See  Ulcer. 

Pressure  is  often  exerted  by  morbid  conditions 
in  the  body  itself,  affecting  other  structures  in 
the  neighbourhood,  and  thus  inducing  secondarily 
various  symptoms,  pathological  phenomena,  or 
actual  diseases.  It  may  be  more  or  less  diffused, 
as  in  the  case  of  an  effusion  of  fluid  into  a 
serous  cavity ;  or  concentrated  upon  a  certain 
limited  region  or  individual  structure,  as  often 
happens  with  aneurisms  and  solid  tumours.  In 
this  way  movements  may  be  interfered  with,  or 
more  obvious  effects  may  be  produced,  namely, 
displacement  of  organs  and  structures  ;  compres- 
sion of  tubes,  canals,  hollow  organs,  or  vessels, 
which  may  lead  to  their  complete  closure  ;  irri- 
tation and  inflammation,  which  may  end  in  sup- 
puration or  gangrene;  or  actual  destruction. 
The  phenomena  induced  will  depend  upon  the 
seat  of  the  cause  of  pressure,  and  the  structure 
which  it  affects. 

2.  Pressure  in  Diagnosis. — Patients  may 
be  conscious  of  a  local  subjective  feeling  of 
pressure,  which  in  some  instances  may  be  of  a 
certain  value  in  diagnosis ;  but  such  sensations 
must  never  be  regarded  as  reliable.  The  ob- 
jective effects  of  pressure  are,  however,  often 
evident,  and  afford  clinical  signs  of  the  greatest 
diagnostic  value,  as  is  frequently  illustrated  in 
■cases  of  diseases  of  the  chest  and  abdomen. 
Moreover,  the  practitioner  can,  by  means  of  pres- 
sure with  the  fingers  or  hand,  himself  determine 
many  points  of  essential  value  in  the  investiga- 
tion of  numerous  cases.  Indeed,  pressure  is  often 
an  important  part  of  palpation  or  manipulation, 
aa  employed  in  physical  examination  {see  Phy- 
sical Examikation),  and  is  especially  useful  in 
the  following  particulars: — By  this  moans  we  are 
able  to  determine  the  existence  and  degree  of  local 
tenderness  or  hyperaesthesia.  Pressure  also  helps 
to  reveal  the  presence  of  air  or  fluid  in  the  sub- 
cutaneous cellular  tissue.  It  is  absolutely  neces- 
sary for  bringing  out  the  feeling  of  fluctuation, 
degree  of  resistance,  tension,  and  other  sensa- 
tions ;  -while  the  effect  of  pressure  in  modifying 


certain  physical  conditions  may  be  of  great  ser- 
vice in  diagnosis,  as  may  be  exemplified  by  the 
influence  thus  produced  in  many  cases  upon  an 
accumulation  of  fieces  in  the  intestines.  Pres- 
sure upon  arteries  or  veins  is  employed  with 
the  view  of  observing  its  effects  upon  the  local 
circulation,  arteries,  tumours  and  other  morbid 
conditions ;  and,  in  the  case  of  the  arteries,  to 
determine  the  compressibility  of  the  pulse. 

3.  Pressure  in  Treatment. — In  this  con- 
nection the  first  point  to  be  noticed  is  the  neces- 
sity of  removing  or  avoiding  any  source  of  exter- 
nal pressure  which  is  causing  mischief;  and  also 
of  getting  rid  of  internal  pressure,  if  this  is 
practicable.  Pressure  may  frequently  be  em- 
ployed with  advantage  as  a  therapeutic  agent;. 
It  may  be  thus  used  in  a  more  or  less  diffiised 
manner ;  or  concentrated  on  a  limited  surface. 
It  may  be  practised  by  the  fingers  or  hand ;  by 
moans  of  plasters,  bandages,  elastic  apparatus, 
and  similar  appliances,  sometimes  of  an  elaborate 
kind  ;  or  by  special  surgical  apparatus  or  appli- 
ances, such  as  the  tourniquet,  acupressure,  the 
ligature,  the  clamp,  or  trusses  of  different  forms. 
Pressure  also  constitutes  one  element  in  friction 
and  shampooing. 

As  regards  the  objects  for  which  pressure  is  em- 
ployed, in  the  first  place,  it  not  uncommonly  helps 
to  relieve  pain,  which  may  be  illustrated  by  the 
effects  of  manual  pressure  in  subduing  the  pain 
of  intestinal  colic ;  the  relief  often  horded  to 
certain  forms  of  headache  by  applying  a  bandage 
or  handkerchief  tightly  round  the  head  ;  and  the 
beneficial  results  following  the  fixing  of  more 
or  less  of  one  side  of  the  chest,  by  means  of 
strapping  or  other  agents,  in  cases  of  pleurisy  or 
pleurodynia.    Local  pressure  may  also  cure  cer- 
tain forms  of  neuralgia.  Again,  direct  compres- 
sion is  sometimes  employed  to  check  symptoms 
produced  by  reflex  influence  ;  thus  pressure  over 
the  ovary  may  check  vomiting,  spasmodic  or 
convulsive  movements,  and  other  phenomena 
connected  with  hysteria.    Another  use  of  pres- 
sure is  to  arrest  the  process  of  inflammation, 
which  is  exemplified  by  the  practice  of  strap- 
ping the  testicle  in  the  early  stage  of  orchitis. 
In_  relation  to  this  point,  a  very  important 
object  for  which  it  is  employed  is  to  promote  the 
absorption  of  morbid  accumulations  and  pro- 
ducts of  all  kinds,  whether  originating  from  in- 
flammation or  other  causes.    Thus  it  helps  to 
get  rid  of  air;  of  fluid  effusions,  inflammatory  or 
dropsical ;  of  fibrinous  exudations  ;  and  of  thick- 
enings or  indtirations  remaining  after  acute  in- 
flammation, or  resulting  from  chronic  inflamma- 
tory process.   Pressure  is  again  frequently  taken 
advantage  of  for  its  influence  upon  the  blood- 
vessels. Thus  it  checks  different  forms  of  h.Temor- 
rhage,  the  kind  of  compression  required  varying 
with  the  precise  form  of  bleeding.    Elastic  pres- 
sure, according  to  Esmarch's  method,  has  been 
found  of  great  service  in  preventing  bleeding 
during  operations.     In  connection  with  arteries 
direct  compression  is  also  often  employed  for  the 
cure  of  aneurisms.    As  regards  the  veins,  pres- 
sure is  of  essential  service  in  preventing  the  inju- 
rious consequences  likely  to  result  from  varicose 
dilatation  of  these  vessels,  and  in  giving  them 
support ;  while  it  is  also  made  use  of  in  the  cure 
of  this  condition,  especially  in  connection  with 
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certain  operative  procedures.  In  the  case  of 
the  abdomen,  pressure  is  often  of  much  service 
to  counteract  the  ill-effects  of  relaxed  and 
flabby  walls.  It  may  also  be  used  to  excite 
contraction  in  the  intestines,  bladder,  or  uterus, 
under  certain  circumstances ;  and  to  aid  in  the 
removal  of  accumulations  in  the  bowels.  Lastly, 
pressure  is  made  use  of  in  preventing  certain 
forms  of  displacement  of  organs  and  structures ; 
and  in  attempting  to  cure  tlie  conditions  upon 
■which  they  depend,  as  is  exemplified  by  the 
application  of  a  truss  in  cases  of  hernia,  and  by 
some  of  the  operations  for  the  radical  cure  of 
this  complaint.  Frederick  T.  Egberts. 

PEEVENTIOM"  OF  DISEASE.  See  Per- 
SONAI.  Health  ;  and  Public  Health. 

PBIAPISM.— Sykhn.  :  Fr.  Priapisme ;  Ger. 
Priajjismus ;  Ruthenkrampf. 

Definition. — A  term  generally  understood  to 
signify  unduly  occurring  or  unnaturally  pro- 
longed erection  of  the  penis,  accompanied  or  not, 
as  the  case  may  be,  by  inordinate  sexual  desire. 

It  is  important  to  distinguish  between  mere 
turgescence  of  the  organ— /aZsc  priapism  ;  and 
true  priapism,  or  perfect  erection.  The  former 
depends  simply  upon  distension  by  blood,  in- 
duced or  permitted  by  relaxation  of  the  walls  of 
the  blood-vessels  and  blood-spaces  ;  it  may  be 
associated  with  comparative  flaccidity,  and,  though 
uncomfortable,  is  rarely  painfid.  The  latter 
requires  for  its  production,  not  only  distension 
by  blood,  but  a  certain  kind  and  degree  of  ten- 
sion or  contraction  of  the  intrinsic  muscular 
ribres  of  the  trabeculse  and  sheaths ;  it  is  cha- 
racterised by  manifest  rigidity,  and  if  long  con- 
tinued— as  it  may  be  for  several  days  or  even 
longer — may  give  rise  to  considerable  suffering. 

Description. — Priapism,  more  or  less  pro- 
nounced, from  time  to  time  occurs  in  connection 
with  various  morbid  affections  of  the  general 
system,  or  of  particular  organs.  Thus  it  usually, 
though  not  invariably,  attends  erotic  mental  de- 
rangement. It  occurs  frequently  in  tetanus  and 
hydrophobia,  and  sometimes,  occasionally  even 
to  a  distressing  extent,  during  recovery  from  the 
eruptive  fevers.  It  has  been  noted  in  some  cases 
of  tumour  or  other  disease  of  the  cerebellum  and 
pons  varolii ;  and  in  the  earlier  stages,  or  among 
the  first  indications,  of  certain  diseases  of  the 
spinal  cord,  leading  on  to  paraplegia.  An  over- 
loaded condition  of  the  lower  bowel,  especially  in 
conjunction  with  enlarged  and  irritable  prostate, 
inflamed  haemorrhoids,  di.stension  of  the  bladder, 
stone  in  the  bladder,  phimosis,  urethritis,  and 
other  conditions,  may  be  enumerated  as  not  in- 
frequent local  causes  of  troublesome,  though 
transient,  priapism,  acting  either  by  pressure  on 
the  blood-vessels,  or  by  reflex  nervous  influence. 
It  also  occurs  among  the  results  of  injuries  of 
the  central  nervous  system,  as  well  as  of  the 
penis  itself.  Injuries  of  the  spinal  cord,  especially 
in  the  cervical  and  lumbar  regions,  are  liable 
to  be  followed  by  continued  or  recurrent  priap- 
ism, or  by  turgescence  with  flaccidity.  Sudden 
erection,  with  emission,  not  infrequently  attends 
injury  of  the  cervical  spine.  Numerous  cases 
are  on  record  in  wliich,  during  violent  coitus,  or 
otherwise  during  erection,  the  penis  itself  has 
undergone  injury  ;  and  some  portions  or  other  of 


the  sheaths  of  the  corpora  cavernosa,  with  th& 
included  blood-vessels,  have  been  ruptured,  or 
some  blood-vessel  has  been  ruptured,  the  sheaths 
remaining  entire.  In  such  cases  extra\'asation  of 
blood,  followed  by  turgescence  of  the  corpora 
cavernosa,  occurs  ;  and  sooner  or  later  the  most 
persistent,  and  very  often  painful,  priapism 
ensues. 

Treatment. — The  treatment  generally  must 
depend  upon  the  due  recognition  and  treatment 
of  the  condition  on  which  the  priapism  depends. 
If  of  central  origin,  it  is  to  this  point  that  atten- 
tion must  be  directed.  But  it  not  infrequently 
happens  that  the  local  suffering  is  so  considerable 
as  to  demand  special  measures  for  its  relief.  In 
some  cases  cold  applications,  in  others  warm  or 
hot  fomentations  with  anodynes,  have  proved 
most  efficacious.  Leeching  has  rarely  been  use- 
ful. Bandaging,  masturbation,  and  sexual  con- 
gress have  often  been  tried  ;  but  the  result,  as  a 
rule,  has  been  to  increase  rather  than  to  mitigate 
the  evil.  In  cases  in  which  extravasation  of 
blood  following  injury  is  the  cause,  it  may  be 
necessary  to  make  incisions,  turn  out  any  clots, 
and  arrest  further  haemorrhage  ;  but  permanent 
damage  to  the  organ  usually  results,  sometimes 
'  after  prolonged  suppuration,  and  sometimes  even 
after  risk  to  life. 

Among  the  medicines  that  have  seemed  more 
or  less  useful  in  various  cases  may  be  especially 
mentioned  bromide  of  potassium,  lupuline,  cam- 
phor, hyoscyamus,  and  belladonna.  Free  purga- 
tion is  beneficial  in  some  cases. 

Arthur  E.  Durham. 

PRICKLY  HEAT.— An  eruption  of  minute 
pimples,  which  cover  the  sldn  more  or  less  ex- 
tensively, and  are  attended  with  burning  heat, 
and  a  most  tormenting  prickly  itching.  The 
affection  occurs  for  the  most  part  in  hot  cli- 
mates, and  attacks  principally  those  who  are 
unaccustomed  to  extreme  beat ;  hence  it  is  often 
experienced  by  travellers  m  tropical  regions. 
Pathologically  it  is  a  lichen,  attended  with  great 
irritability  of  the  skin,  and  from  its  dependence 
on  heat  of  climate,  has  received  the  designation 
of  lichen  tropicics.  This  disorder  will  be  found 
described  under  the  head  of  Lichen. 

PRIMARY  {primus,  the  first).— This  word 
is  either  used  to  imply  that  a  disease  originates 
in  an  organ  or  structure  from  a  local  cause,  such 
as  primary  pleurisy  or  peritonitis,  or  primary 
attacks;  or  it  is  associated  with  the  first  mani- 
festation of  a  disease,  such  as  the  primary  sore 
of  syphilis,  ov  primary  cancer.  It  is  also  applied  to 
the  direct  or  immediate  symptoms  of  &  disease,  as 
distinguished  from  those  which  may  be  produced 
secondarily  or  remotely. 

PROCIDENTIA  {pro,  downwards,  and  cado, 
I  fall). — A  falling  down  of  certain  organs  or 
structures  from  their  natural  position,  as  of  the 
uterus,  rectum,  or  iris.    See  Prolapsus. 

PROCTITIS  {irpwKTds,  the  anus). — Inflam- 
mation of  the  anus  or  rectum.  See  Periproc- 
titis ;  and  Rectum,  Diseases  of, 

PRODROMATA  {vph,  before,  and  ipdnm.,  a 
course). — A  synonym  for  premonitorj'  Bymptoms. 
See  Pkbmonitoby, 
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PBOQNOSIS.    See  Disease,  Prognosis  of. 

PEOGBESSIVE  MUSOTTLAR  ATBO- 
PHY. —  Synon.  :  Paralysis  alropkica;  Cruveil- 
hier's  Atrophy;  Wasting  Piilsy;  Fr.  Atrophic 
musculaire  graisseuse  progressive  (Duclienne) ; 
Ger.  Muskclairophie  ;  Muskelldhmung. 

Definition. — A  chronic  wasting  and  altera- 
tion in  the  structure  of  the  muscular  tissue, 
which  may  consist  of  (1)  simple  atrophy;  (2) 
atrophy  with  granular  degeneration  ;  (3)atKiphy 
with  fatty  degeneration ;  and  (4)  atrophy  with 
(the  so-called)  waxy  degeneration. 

iETior-ooY.  —  Progressive  muscular  atrophy 
mostly  prevails  among  middle-aged  persons  and 
young  adults,  and  the  male  sex  is  more  liable 
to  suffer  than  the  female — in  the  proportion  of 
about  six  to  one.  Consanguinity,  or  hereditaiy 
influence,  is  a  powerful  predisposing  cause,  and 
in  the  greater  number  of  hereditary  cases  the 
atrophy  becomes  generalised. 

The  principal  exciting  causes  are  excessive 
muscular  exertion;  severe  cold  and  wet — particu- 
larly when  combined ;  and  diseases  or  injuries 
■of  the  spine.  When  the  disease  follows  cold 
and  wet,  the  atrophy  is  commonly  preceded  or 
accompanied  by  neuralgic  or  supposed  rheumatic 
pains,  either  in  the  muscles  or  in  the  course  of 
their  nerves.  The  disease  is  also  not  uncommonly 
a  consequence  of  syphilis.  In  those  cases  that 
seem  to  be  hereditary  there  often  appears  to  be 
no  other  assignable  cause. 

Pathology.  —  Progressive  muscular  atrophy 
does  not  originate,  as  was  formerly  believed,  in 
the  muscles  themselves,  but,  as  the  writer  has 
shown,  from  functional  or  structural  alterations 
in  the  nervous  centres  and  their  nerves.  In 
fatal  cases  these  alterations  are  of  various  kinds. 
They  consist  of  atrophy  of  the  nerve-cells  and 
their  processes  in  the  anterior  cornua  of  the 
spinal  cord,  commencing  in  pigmentary  dege- 
neration, and  ending  frequently  in  their  total 
disappearance.  The  blood-vessels  are  frequently 
dilated,  sometimes  to  an  enormous  degree,  and 
around  them  are  generally  found  areas  of  gra- 
nular or  fluid  disintegration,  of  greater  or  less 
extent,  and  mixed  with  exudations,  or  compound 
granular  corpuscles.  Frequently  there  is  an 
abundance  of  corpora  amylacea.  These  morbid 
changes  occur  in  both  the  grey  and  white  sub- 
stance. Sometimes  one  and  sometimes  both  of 
the  anterior  horns  are  reduced  in  bulk.  The 
anterior  nerve-roots  are  not  unfrequently  wasted 
to  a  greater  or  less  extent,  as  Cruveilhier  ori- 
ginally noticed.  In  some  instances  nothing  re- 
mains of  them  but  the  neurilemma;  in  others 
the  fibres  are  in  process  of  partial  disintegration. 

Anatomical  Characters. — The  aifected  mus- 
cles suffer  diifcrontly  in  their  degrees  of  wasting, 
and  present  a  variety  of  aspects.  In  the  same 
muscle,  bundles  in  diflferent  stages  of  atrophy 
may  be  seen  by  the  side  of  others  that  are  un- 
affected. Jf  the  wasting  be  extreme  in  all  the 
bundles,  a  long  muscle  presents  the  appearance 
of  a  mere  fibrous  cord  or  tendon,  and  a  flat 
muscle  may  be  reduced  in  a  similar  way  to  a 
kind  of  membrane.  The  atrophy  may  consist 
of  only  simple  wasting,  without  any  granular 
or  fatty  degeneration  ;  but  in  the  majority  of 
oases  it  is  accompanied  by  both  these  alterations 
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of  structure  to  a  greater  or  less  extent,  and  by 
variable  changes  in  colour.  The  muscle  is  paler 
than  natural,  and  sometimes  quite  colourless,  or 
may  have  a  faint  yellow  tint.  Its  consistence, 
in  consequence  of  the  increase  of  interfiljrillax 
connective  tissue,  is  greater  than  normal.  Under 
the  microscope  the  transverse  and  longitudinal 
striae  are  found  to  have  disappeared  to  a  variable 
extent  and  degree,  or  are  even  completely  lost; 
while  the  sarcous  or  muscular  tissue  is  trans- 
formed into  granules,  which  are  sometimes  so 
fine  that  they  cannot  be  distinguished  as 
separate  particles.  These  granules  are  soluble 
in  acetic  acid. 

Granular  degeneration  or  disintegration  of 
the  muscular  tissue  may  be  the  only  structural 
alteration,  but  it  is  often  accompanied  or  fol- 
lowed hy  fatty  degeneration.  This  latter  change, 
however,  may  make  its  appearance  at  once. 

In  addition  to  this  transformation  of  muscular 
tissue  into  fatty  particles,  fat-cells  in  great 
numbers  are  found  between  the  fibres,  sometimes 
in  groups  and  sometimes  in  lint-ar  succession. 
These  may  increase  in  proportion  as  the  mus- 
cular tissue  is  wasted,  so  that  there  may  be  no 
actual  loss  of  volume  in  the  limb. 

The  waxy  or  vitrcoM  degeneration  appears  to 
be  confined  to  the  voluntary  muscles,  and  never 
affects  all  the  bundles  of  a  muscle.  It  consists 
of  a  peculiar  transformation  of  the  tissue  into  a 
colourless,  glistening,  and  homogeneous  sub- 
stance, in  which  the  transverse  and  longitudinal 
striae  as  well  as  the  nuclei  no  longer  exist. 
Although  this  kind  of  degeneration  is  more 
common  after  acute  diseases,  it  is  not  unfre- 
quently found  in  progressive  muscular  atrophy, 
in  which,  indeed,  all  the  three  kinds  of  altera- 
tion above-mentioned  may  exist,  not  only  in  the 
same  person,  but  in  the  same  muscle. 

Stmpto.ais. — Progressive  muscular  atrophy  dif- 
fers in  many  respects  from  the  simple  atrophy 
which  is  consequent  on  exhausting  diseases  or 
on  paralysis,  is  always  chronic,  but  of  variable 
and  uncertain  duration.  It  is  irregular  and 
capricious  in  its  invasion.  In  most  instances  it 
first  makes  its  appearance  in  the  upper  extremi- 
ties, especially  on  the  right  side.  The  muscles 
of  the  hand  are  generally  those  which  are  first 
attacked — the  thenar  eminence,  then  the  hypo- 
thenar,  and  the  interossei.  When  the  intorossei 
are  much  wasted,  the  hand  presents  the  appear- 
ance of  a  bird's  claw,  or  what  Duchenne  termed 
the  main  en  griffe.  The  atrophy  may  extend  up 
the  limb,  and  tlien  the  fiexors  and  extensors  of 
the  fingers,  and  often  the  muscles  at  the  back  of 
the  forearm,  become  affected.  The  dise.^se  may 
also  involve  the  muscles  of  the  arms  and  trunk 
— the  biceps,  deltoid,  triceps,  pectoral,  latissinii 
dorsi,  rhomboidei,  extensors  and  flexors  of  the 
head,  sacro-lumbales,  the  abdominal  muscles,  and 
the  muscles  of  respiration  and  deglutition.  In 
some  instances  the  atrophy  begins  in  the  muscles 
about  the  thorax,  and  proceeds  to  a  considerable 
extent,  while  the  arms  may  escape.  In  other 
instances  it  is  limited  to  the  muscles  of  tlie  fore- 
arm. OccMionally  it  spreads  to  the  lower  limbs, 
but  seldom  begins  there. 

A  variety  of  alterations  in  the  shape  and 
position  of  the  trunk  and  limbs  is  produced  by 
this  irregular  wasting  of  the  muscles,  and  such 
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Hlterations  are  characteristic  of  the  disease ; 
for  in  ordinary  atrophy  following  exhausting 
diseases  the  wasting  of  the  muscles  is  uniform. 

Loss  of  muscular  power  in  the  affected  parts 
is  one  of  the  first  symptoms,  particularly  after 
exertion  or  exposure  to  cold.  The  electric  con- 
tractility of  the  wasted  muscles  is  often  slightly 
diminished.  Still  it  is  of  great  importance  to 
note  that  the  wasted  muscles  respond  to  the 
faradaic  as  well  as  to  the  voltaic  current, 
unless  the  wasting  has  reached  its  final  ttage 
wnen  healthy  muscular  fibres  are  almost  wholly 
absent.  The  patient's  movements  are  awk- 
ward, and  there  is  a  certain  loss  of  muscular 
co-ordination,  in  consequence  of  the  unequal 
wasting  of  the  muscles,  and  the  alteration  in 
their  relative  force  or  antagonism.  At  an  early 
period  the  aifected  muscles  are  subject  to 
cramps,  fibrillary  tremors,  and  twitches.  In 
some  cases  there  is  a  variable  degree  of  cutaneous 
anaesthesia,  but  usually  the  sensibility  is  unim- 
paired ;  while  in  about  half  the  cases  more  or 
less  pain  is  experienced  in  the  atrophied  mus- 
cles, or  before  the  atrophy  commences.  When 
the  muscles  of  the  face  are  affected  its  expres- 
sion is  singularly  altered,  and  the  saliva  dribbles 
from  the  mouth.  The  tongue  is  frequently 
shrunk  and  shrivelled  from  atrophy  of  its  mus- 
cles, and  articulation  is  imperfect ;  in  this  case, 
however,  such  signs  and  symptoms  are  usually 
regarded  as  pertaining  to  a  distinct  disease  {see 
LABio-GLosso-LARYNaEAL  Pabalysis).  When  the 
apparatus  of  deglutition  is  inyolved,  cough  is 
excited  on  swallowing  liquids,  which  frequently 
escape  through  the  nose  ;  when  the  muscles  of 
respiration  are  much  wasted,  there  is  difficulty 
of  breathing,  and  the  patient  commonly  dies 
from  some  bronchial  attack,  in  consequence  of  his 
inability  to  expectorate  the  mucus. 

Diagnosis. — This  is  usually  made  without 
much  difficulty.  The  fact  of  the  slow  progress 
of  the  disease,  with  the  successive  implication 
of  different  muscles  or  groups  of  muscles,  is  very 
characteristic.  It  is  distinguished  from  cases 
of  paralysis  followed  by  muscular  atrophy,  by 
the  fact  that  there  is  no  paralysis  first,  and 
atropliy  after,  as  in  these  cases,  but  rather  a 
weakrfcss  which  increases  pari  passu  with  the 
atrophy.  Then,  again,  in  progressive  muscular 
atrophy  the  muscles  still  respond  to  faradisation, 
whereas  in  post-paralytic  atrophy  this  is  very 
apt  not  to  be  the  case,  and  we  have  instead  to 
do  with  some  form  of  the  'reaction  of  degenera- 
tion.'   See  Paralysis. 

Prognosis. — From  what  has  been  already  said 
it  is  evident  that  progressive  muscular  atrophy 
is  a  malady  of  the  gravest  nature.  The  only  pro- 
bability of  effecting  a  cure,  is  when  the  disease 
can  be  treated  in  its  earliest  stage,  when  the 
disorder  of  the  nervous  centres  is  merely  func- 
tional, and  before  any  organic  lesions  have  super- 
vened. 

Treatment. — When  the  disease  arises  from  the 
influence  of  damp  and  cold,  or  from  over-exer- 
tion, these  causes  should,  of  course,  be  avoided. 
Warm  clothing  and  warm  baths — particularly 
the  waters  of  Aix-la-Chapelle — are  to  be  recom- 
mended. If  there  be  reason  for  suspecting 
a  syphilitic  taint,  iodide  of  potassium,  or  even 
mercury,  if  necessary,  should  be  administered. 
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In  other  cases  cod-liver  oil,  phosphorus,  mineral 
tonics,  and  arsenic  have  been  found  useful.  But 
galvanism  in  the  early  stages  of  the  disease  has 
proved  the  most  useful  of  remedies.  The  gal- 
vanic current  should  be  applied  to  the  spinal 
column,  especially  in  the  cervical  region.  When 
we  consider  that  in  the  more  advanced  stages 
of  the  malady  lesions  of  the  spinal  cord  are  in- 
duced, it  is  questionable  whether  the  application 
of  counter-irritants — especially  blisters — to  the 
spine,  has  had  a  sufiEicient  trial. 

J.  LoCKHART  ClAHKB. 

PKOLAPSUS  {pro,  forward,  and  labor,  I 
slip). — This  word  signifies  that  an  organ  or 
structiire  has  fallen  or  slipped  down,  but  implies 
a  greater  degree  of  displacement  than  proei- 
dencia ;  so  that  the  organ  or  structure  may  pro- 
trude through  a  natural  or  artificial  orifice.  The 
condition  is  of  most  importance  in  connexion 
with  the  rectum  and  the  uterus.  See  Peoci- 
DENTiA ;  Antts,  Diseases  of ;  and  Womb,  Diseases 
of. 

PROPHYLACTIC  /  {-rrph,  before,  and 
PBOPHTLAXIS  \  (pvXdffffco,  I  guard). 
These  terms  are  used  in  connexion  with  treat- 
ment, and  indicate  the  means  employed  for  the 
prevention  of  disease.  See  Disease,  Treatment 
of. 

PROSOPALGIA  {irpSa-wTrou,  the  face,  and 
&\yos,  pain). — Prosopalgia  signifies  pain  about 
the  face.  It  may  depend  upon  neuralgia  of  one 
or  more  branches  of  the  fifth  pair  of  nerves  {see 
Tic-DouLouREUx).  Its  paroxysmal  character, 
unilateral  position,  and  anatomical  localisation 
will  indicate  this  form.  Another  form  is  of 
rheumatic  origin.  In  this  the  pain  is  more  or 
less  constant,  diffused  about  the  face  or  forehead, 
and  does  not  follow  the  course  of  a  nerve-branch. 
Movements,  and  especially  stooping,  increase  it. 
Occasionally  such  pain  is  of  syphilitic  origin, 
and  is  especially  apt  to  occur  in  connection  with 
the  appearance  of  the  secondary  rash. 

Diagnosis.  —  In  rheumatic  prosopalgia  the 
pain  is  diffused  and  increased  by  pressure.  If  it 
depend  on  syphilitic  periostitis  there  will  be  ten- 
derness on  pressure,  and  the  parts  will  be  swollen 
and  less  elastic  than  normal.  There  will  also 
very  likely  be  a  certain  amount  of  fever;  and  the 
pain  will  be  increased  at  night. 

Treatment. — Muriate  of  ammonia  in  half- 
drachm  doses,  dissolved  in  half  a  tumbler  of 
water,  should  be  given  every  four  hours.  If 
there  be  any  evidence  of  syphilitic  infection, 
iodide  of  potassium  should  be  taken,  in  doses  of 
from  ten  to  twenty  grains  every  four  hours. 

For  the  rheumatic  form  of  face-ache  five  grains 
of  iodide  of  potassium,  with  thirty  grains  of  bi- 
carbonate of  potash,  should  be  given  every  four 
or  six  hours,  alter  the  administration  of  an 
aperient.  This  may  be  followed  up  by  quinine 
or  iron.  Locally  a  mixture  of  equal  parts  of 
camphor,  choral,  and  vaseline  maybe  applied; 
or  a  linimeut  containing  chloroform,  belladonna, 
and  opium.    Decayed  teeth  should  be  extracted. 

T.  Buzzard, 

PROSTATE,  Diseases  of.— Synon.  :  Fr. 
Maladies  de  la  Prostate;  Qer.  Krankheiten  dc'r 
Prostate. 
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It  is  not  proposed  in  a  work  principally  de- 
voted to  medical  subjects  to  deal  at  all  fully 
with  the  -affections  of  the  prostate  gland ;  the 
present  article  must,  accordingly,  be  taken  rather 
as  an  index  to  guide  the  practitioner  in  his  dia- 
gnosis, than  as  anything  approaching  a  complete 
disquisition  on  their  pathology  or  treatment. 

General  Relations. — The  points  of  practical 
importance  in  connection  with  the  anatomy  of 
the  prostate  are  as  follows: — In  the  examination 
of  the  rectum  the  healthy  prostate  is  felt  as  a 
firm  substance  in  the  middle  line,  somewhat 
divided  into  two  lateral  lobes.  The  whole  organ 
is  about  1|  inch  in  width,  with  its  apex  opposite, 
namely,  in  the  recumbent  posture  below,  the 
apex  of  the  pubic  arch;  that  is,  about  H  inch 
from  the  anus,  in  a  moderately  tliin  subj  ect,  but 
much  further  in  a  very  fat  one.  The  whole 
gland  is  1^  inch  in  length,  its  posterior  limit 
being  usually  about  three  inches  from  the  anus 
— in  other  words,  about  the  distance  to  which 
the  forefinger  can  reach.  From  this  it  may  be 
deduced  that  the  irigonum  vesicm  commences  im- 
mediately behind  it,  and  therefore  that  a  fully 
distended  bladder  masks  more  or  less  completely' 
the  natural  outline  of  the  gland.  It  may  thus 
also  be  gathered  tliat  the  vesiculee  seminales  are 
beyond  the  ordinary  reach  of  the  finger,  and 
that  when  these  are  infiltrated  by  disease,  their 
apices,  or  perhaps  only  the  vasa  efFerentia,  can 
be  detected.  The  practitioner  should  by  no 
means  neglect  the  digital  examination  of  the 
prostate,  as  it  will  often  yield  information  of  the 
greatest  value.  The  deviations  from  the  normal 
type  he  may  expect  to  meet  with  are — uniform 
or  partial  enlargement  from  simple  hypertrophy, 
orfrum  chronic  or  acute  infiammation,  in  the  latter 
case  possibly  attended  by  a  sense  of  fluctuation, 
due  to  abscess  ;  irregular  hardness,  most  marked 
about  the  vasa  efferentia,  depending  on  a  tuber- 
cular deposit ;  the  existence  of  small  hard  nodu- 
lar masses,  which  are  calculi  in  the  substance  of 
the  gland  ;  or  the  irregular  enlargement  caused 
by  a  new  growth.  It  must  be  borne  in  mind 
that  tumours  or  abscesses  originating  in  neigh- 
bouring parts  may  surround  the  prostate  and 
completely  mask  its  outline;  thus  the  writer 
has  met  with  a  case  of  a  large  hydatid  cyst  be- 
tween the  rectum  and  the  bladder  that  rather 
closely  simulated  malignant  disease  of  the  pro- 
state, and  effectually  prevented  its  actual  con- 
dition from  being  determined.  It  will  not  be 
forgotten  that  a  certain  degree  of  tenderness  of 
the  prostate  does  not  imply  a  deviation  from 
health,  and  that  a  more  or  less  considerable 
enlargement  in  old  age  is  so  common  as  to  be 
almost  reckoned  by  some  authors  as  normal. 
The  ofiFect  of  this  enlargement  on  micturition 
will  be  mentioned  further  on.  The  copious 
plexus  of  veins  which  surround  the  prostate 
communicates  fidly  with  those  of  the  penis  and 
rectum  ;  and  it  is  not  unimportant,  from  a  clini- 
cal point  of  view,  to  remember  that  these  are  thus 
connected  not  only  with  the  systemic,  but  with 
the  portal  circulation.  These  veins  may  become 
the  seat  of  phlebitis  and  its  sequelae  from  various 
causes. 

The  principal  diseases  of  the  prostate  maybe 
considered  in  the  following  order  : — 

1.  Prostate,   Hypertrophy  of. — The  re- 
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suits  of  Sir  Henry  Tliompson's  obserration» 
(^Clinical  Lectures  on  Diseases  of  t/te  Urinary 
Organs)  were,  that  one-third  of  all  men  over 
tifty-five  have  some  enlargement  of  the  pro- 
state ;  but  that  a  comparatively  small  number 
of  these  suffer  any  inconvenience  from  it;  and 
that  it  usually  begins  between  the  ages  of  fif<  y- 
sevon  and  sixty,  though  it  may  more  rarely  com- 
mence later.  Very  considerable  enlargement  of 
the  lateral  lobes  may  cause  no  inconvenience  ; 
but  if  the  part  which  forms  the  floor  of  the  pro- 
static urethra,  the  so-called  middle  lobe,  be  even 
slightly  enlarged,  difficulty  in  micturition  is  sure 
to  result.  It  is  thus  easy  to  understand  how  a 
simple  hypertrophy  may  reach  enormous  dimen- 
sions without  giving  rise  to  s^'mptoms,  while 
those  which  are  caused  by  the  enlargement  of  a 
prostate,  which  feels  almost  normal  to  the  finger 
introduced  into  the  rectum,  may,  on  the  other 
hand,  be  very  severe  indeed. 

Symptoms. — The  symptoms  are  briefly  these: 
The  stream  of  urine  becomes  dribbling,  and 
there  is  an  obvious  difiBculty  in  emptying  the 
bladder  ;  there  is  frequency  of  micturition,  espe- 
cially at  night  and  in  the  early  morning;  per- 
haps a  little  pain  before  the  act,  but  none 
afterwards ;  and  no  alteration  in  the  characters 
of  the  urine.  If  unrelieved,  these  early  symp- 
toms are  followed  by  incontinence,  depending 
upon  over-distension  of  the  bladder ;  and,  from 
the  same  cause  not  improbably,  cystitis  and  dila- 
tation of  the  bladder,  dilated  ureters,  and,  per- 
haps, pyelitis  and  chronic  interstitial  nephritis. 
Patients  vrith  chronic  hj^jertrophy  of  the  pro- 
state usually  suffer  from  time  to  time  from 
attacks  of  acute  congestion,  such  as  are  de- 
scribed below. 

AifATOMicAi,  Characters. — The  structure  of 
a  hypertrophied  prostate  is  but  a  slight  modi- 
fication of  that  of  the  gland  itself 

Treatment. — In  regard  to  treatment  of  hy- 
pertrophy of  the  prostate  it  is  only  necessary 
here  to  give  two  words  of  warning.  First,  that 
most  of  the  evils  resulting  from  this  condition 
depend  upon  the  fact  that  the  bladder  is  never 
emptied ;  it  is  essential,  therefore,  that  the 
patient's  powers  in  this  respect  should  be  ascer- 
tained without  delay  hj  catheterisation,  and  if  it 
be  discovered  that  a  certain  amount  of  residual 
urine  remains,  he  should  be  taught  to  pass  an 
instrument  himself,  and  directed  to  do  so  at  least 
once  a  day.  Secondly,  cystitis  has  often  been 
caused  by  setting  up  putrefaction  of  the  urine 
by  a  catheter  not  surgically  clean  ;  the  simple 
precaution  of  lubricating  it  with  carbolised  oil 
prevents  with  certainty  this  catastrophe.  The 
reader  must  consult  surgical  works  as  to  the 
difficulties  which  an  enlarged  prostate  offers  to 
the  introduction  of  a  Ciitheter,  and  the  manner 
in  which  they  ma}'  be  overcome. 

2.  Prostate,  Congestion  of. — Congestion  is 
a  condition  which  follows  on  chronic  hyper- 
trophy, and  is  commonly  known  as  '  an  attack 
of  the  prostate.' 

Symptoms. — An  old  man,  suflTering  from  the 
symptoms  above  described,  is  suddenly  seized — 
as  the  result  of  some  indiscretion  in  diet,  an 
exposure  to  cold,  or  some  other  apparently 
trivial  cause — with  complete  retention,  accom- 
panied   by   bloody  urine,   possibly  a  raised 
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lemperatiire  and  quick  pulse,  and  considerable 
local  uneasiness.  If  the  case  do  not  improve, 
and  especially  if  the  urine  be  allowed  to  putrefy, 
the  tongue  becomes  dry  and  brown,  the  pulse 
more  rapid  and  more  weak,  and  the  patient  passes 
into  a  low  typhoid  condition,  which  is  not  un- 
likely to  end  fatally. 

Tebatment. — The  treatment  is  in  large  mea- 
sure surgical,  consisting  in  the  proper  passing 
of  catheters"  but  scarcely  less  important  is  the 
careful  regulation  of  the  bowels ;  and  the  ad- 
ministration of  a  diet  sufficiently  light,  and  yet 
not  too  lowering,  together  with,  in  most  cases,  a 
certain  amoimt  of  stimulant,  for  it  must  be  re- 
membered that  the  patient  is  probably  weak, 
and  that  death  from  asthenia  is  much  to  be 
dreaded.  The  writer  would  urgently  insist  on 
the  importance  of  preventing  putrefaction  of  the 
urine,  which  is  the  most  fertile  source  of  death 
in  such  cases ;  he  can  affirm  from  experience 
that  this  end  may  be  attained  by  the  thoughtful 
employment  of  antiseptic  treatment,  even  in 
those  cases  in  which  it  becomes  necessary  to 
keep  the  bladder  empty  by  tying  a  catheter  into 
the  urethra. 

3.  Prostate,  Chronic  Inflammation  of. — 
Stnon.  :  Chronic  prostatitis. — This  is  not  an 
uncommon  affection  amongst  young  and  middle- 
aged  men,  depending  most  frequently  on  a  pro- 
longed gonori'hcea,  in  which  the  prostatic  part 
of  the  urethra  has  been  involved. 

Symptoms. — The  symptoms  of  this  disease 
resemble  rather  closely  those  depending  upon 
stone  in  the  bladder,  namely,  frequert  mictu- 
rition, with  a  feeling  of  heat  and  weight  in  the 
perinseum,  and  pain  along  the  penis,  extending 
to  the  tip ;  there  is  also  at  times  a  little  blood 
passed  at  the  end  of  micturition;  and  all  the 
symptoms  are  aggravated  by  exercise.  Generally 
there  are  frequent  nocturnal  emissions.  The 
urine  is  cloudy,  and  on  standing  yields  a  muco- 
purulent deposit.  A  rectal  examination  shows 
that  the  prostate  is  enlarged,  sometimes  very 
slightly,  and  seldom  to  any  great  extent ;  it  is 
always  tender.  The  diagnosis  can  scarcely  be 
made  without  passing  the  sound. 

Treatment. — The  treatment  consists  in  rest, 
the  administration  of  laxative  medicines,  and  the 
application  of  blisters  or  some  other  form  of 
counter-irritation  to  the  perinseimi;  alcoholic 
stimulants  are  to  be  avoided;  and  the  urine 
should  be  rendered  bland  by  alkalies  and  dilu- 
ents, as  in  cases  of  urethritis. 

4.  Acute  Inflammation  of  the  Prostate.  

Synon._:  Acute  prostatitis. — Acute  prostatitis 
may  arise  as  the  result  of  a  gonorrhoea,  or  cys- 
titis ;  from  the  irritation  produced  by  calculi 
or  other  mechanical  cause;  perhaps  sometimes 
idiopathically,  or  from  exposure  to  cold  or  wet ; 
and  from  undue  sexual  excitement,  or  the  too  free 
use  of  alcohol  if  gonorrhoja  be  present.  This 
may  occur  in  men  of  any  age,  and  is  accompanied 
by  symptoms  such  as  those  depending  on  chronic 
inflammation,  but  much  more  intense  ;  the  fre- 
quency of  micturition  and  pain  during  the  act 
causing  sometimes  almost  unbearable  agony,  and 
the  dysuria  amounting  in  some  cases  to  complete 
retention,  while  the  tenderness  of  the  gland  is 
very  great,  a  condition  which  makes  an  action  of 
the  bowels  very  painful.    Such  cases  may  termi- 


nate by  becoming  chronic;  they  may  undergo 
complete  resolution  ;  or  suppuration  may  occur  ; 
in  any  case  there  wUl  probably  be  some  elevation 
of  temperature,  and  in  the  event  of  the  forma- 
tion of  abscess  there  may  be  great  and  sudden 
rises  and  falls,  accompanied  by  rigors  and  sweat- 
ings, with  a  dry,  brown  tongue,  forcibly  sug- 
gesting pyaemia.  Prostatic  abscess  may  burst 
into  the  rectum,  bladder,  or  perinasum. 

Treatment. — The  treatment  of  acute  pros- 
tatitis consists  in  rest,  and  carefully-regulated 
diet;  diluent  and  alkaline  medicines;  purga- 
tives; local  blood-letting  from  the  perinseum,  by 
leeches  or  otherwise  (some  French  surgeons  have 
recommended  the  application  of  leeches  to  the 
interior  of  the  rectum) ;  with  hot  fomentations, 
and  morphia  suppositories.  If  an  abscess  forms 
it  may  be  opened  through  the  rectum,  but  it 
is  better  to  incise  it  through  the  perinseum,  as 
this  plan  is  most  likeiy  to  prevent  the  formation 
of  that  most  troublesome  and  almost  incurable 
condition,  a  reoto-vesical  fistula. 

Abscesses  sometimes  form  around  the  prostate 
(periprostatic).  They  are  not  so  likely  to  in- 
volve the  danger  of  the  formation  of  a  recto- 
vesical fistula ;  and  they  should  be  treated  by 
early  incision. 

6.  Prostate,  Tubercle  of. — This,  though  not 
a  common  affection  of  the  prostate,  occurs  per- 
Jiaps  more  frequently  than  is  generally  supposed, 
and  is  of  great  interest  to  the  practitioner.  It 
is  usually  a  part  only  of  a  more  or  less  general 
affection  of  the  genito-urinary  tract.  Thus  in 
cases  where  the  epidydimes  are  hard  and  swollen, 
and  the  cords  knotty  from  tubercular  deposit,  the 
finger  introduced  into  the  rectum  will  probably 
detect  a  hard  nodule  in  one  or  both  of  the  vasa 
efferentia.  This,  if  seen  jpost  mortem,  is  found  to 
consist  of  a  tubercular  or  cheesy  mass,  and  if  the 
condition  have  advanced  further,  the  prostate 
itself  may  have  become  involved  ;  there  may  be 
either  separate  nodules  of  tubercular  deposit  in  a 
more  or  less  advanced  state  of  cheesy  or,  more 
rarely,  calcareous  degeneration ;  or  the  whole  gland 
may  have  become  hollowed  out  into  an  irregular 
cavity,  filled  in  part  with  cheesy  material,  and 
discharging  pus. 

Symptoms. — This  disease  may  begin  in  child- 
hood, or  in  adult  life.  Its  sjrmptoms  are  most 
obscure.  At  first  there  are  probably  none  at 
all,  but  as  the  disease  advances,  there  will  arise 
those  of  tumour  of  the  prostate,  together  with 
those  of  abscess  ;  that  is,  there  will  be  occasion- 
ally blood,  and  generally  pus,  in  the  urine ; 
frequency  and  pain  in  micturition ;  tenderness 
and  swelling  in  the  rectum,  and  so  forth.  Ab- 
scess from  this  cause  has  been  known  to  burst 
into  the  peritoneum. 

Treatment. — The  treatment  can  only  be  pal- 
liative, and  must  be  directed  to  the  relief  of  the 
symptoms  as  they  arise  ;  but  at  the  best  it  is 
most  unsatisfactory.  Occasionally  it  may  bo 
possible  to  open  a  tubercular  abscess  through  the 
perinseum,  but  it  is  open  to  doubt  how  far  such 
a  procedure  is  to  the  advantage  of  the  patient. 

6.  Prostatic  Calculi. — These  are  small 
bodies,  generally  mvdtiple,  formed  in  the 
glands  of  the  prostate,  usually  late  in  life,  but 
occasionally  in  comparatively  young  men.  They' 
probably  begin  as  a  deposit  of  animal  matter. 
4  M 
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but  later  are  made  up  principally  of  phospliate, 
and  partly  of  carbonate,  of  lime.  They  may  pro- 
duce no  symptoms  at  all,  or  they  may  project 
into  the  urethra,  and  give  rise  to  great  irrita- 
tion at  the  neck  of  the  bladder,  and  the  symp- 
toms of  vesical  calculus;  such  will  also  be 
present  if,  as  somotimes  happens,  they  convert 
the  whole  gland  into  a  single  cavity,  in  which 
the  calculi  lie  side  by  side.  In  this  case  they 
will  bo  felt  through  the  rectum,  rubbing  against 
one  another ;  and  indeed  prostatic  calculi  are,  as 
a  rule,  to  be  felt  in  this  situation. 

Vesical  calculi  of  considerable  size  may  be- 
come encysted  in  the  prostate,  and  on  the  other 
hand  prostatic  calculi  may  find  their  way  into 
the  bladder.  Prostatic  calculi  may  give  rise  to 
abscess. 

If  any  treatment  be  required,  it  is  purely 
surgical,  and  must  consist  in  the  removal  of 
the  stones  by  forceps,  a  lithotrite,  or  a  perinaeal 
incision. 

7.  Prostate,  Ph.lebolith.s  of.— The  patho- 
logist very  often  meets  with  phleboliths  in  the 
veins  surrounding  the  prostate,  the  result  no 
•doubt  of  old  phlebitis. 

8.  Prostate,  Tumours  of. — The  so-called 
fibrous  tumours  of  the  prostate  are  in  all  pro- 
bability simply  local  hypertrophies,  and  are 
composed  principally  of  plain  muscular  tissue. 
Cysiic&ease  is  described  as  a  pathological  rarity, 
the  gland  being  occupied  by  numerous  cysts, 
containing  serous  or  mucous  fluid.  Melanosis  of 
the  gland  has  also  been  observed.  Cancer  oi  the 
prostate  occurs  not  very  unfrequently,  and  is 
usually  soft,  though  it  is  sometimes  hard  enough 
to  be  -worthy  of  the  name  of  scirrhus.  The 
■writer  would  speak  with  great  caution  of  malig- 
nant tumours  of  the  prostate ;  such  as  he  has 
himself  examined  have  been  cancers,  with  a  very 
irregular  arrangement  of  both  stroma  and  epi- 
thelial cells. 

Tumours  of  the  prostate  may  be  at  present 
considered  as  beyond  the  reach  of  surgical  in- 
terference, though  suggestions  for  their  removal 
have  been  lately  gravely  made  in  G-ermany. 

9.  Prostate,  Atrophy  and  Absence  of. — 
Atrophy  of  the  prostate  is  said  to  occur  as  the 
result  of  pressure,  sometimes  from  an  unascer- 
tained cause,  or  from  simple  senile  decay.  Con- 
genital absence  of  the  prostate  has  also  in  rare 
cases  been  observed,  but  is  of  little  clinical 
interest.  R-  J-  Godlee. 

PROSTBATION  {jpro,  forward;  and  stemo, 
I  stretch). — This  word  signifies  both  the  act  of 
overthrowing,  and  the  condition  of  being  over- 
thrown, overcome,  or  depressed.  _  In  medical 
science  it  is  generally  employed  in  the  latter 
sense ;  and  is  used  to  express  a  condition  of 
system  in  which  the  bodily  energies  as  a  whole, 
or  the  more  active  of  them,  have  so  completely 
succumbed  to  the  effects  of  injury,  disease,  or 
powerful  emotional  influences,  that  they  cannot 
be  made  to  respond  to  ordinary  stimuli.  When 
prostration  affects  the  whole  system  the  patient 
is  said  to  suffer  from  general  prostration  of  the 
tital  powers.  The  principal  forms  of  prostration 
of  a  single  system,  on  the  other  hand,  are — (1) 
muscular  prostration,  in  which  there  is  complete 
exhaustion  of  the  voluntary  muscles ;  and  (2) 
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nervous  prostration,  in  which  the  nerve-centres, 
and  especially  those  associated  with  the  mind, 
are  so  completely  overpowered  that  sensation 
and  motion  appear  to  be  in  a  measure  temporarily 
suspended. 

The  causes,  symptoms,  and  treatment  of  pros- 
tration in  its  several  forms  are  more  fully  dis- 
cussed in  other  articles.  See  Collapse;  Debi- 
lity ;  Exhaustion  ;  Shock  ;  and  Stncope. 

J.  Mitchell  Beuce. 

PBOXIMATE  CAUSES  {proximus,  near- 
est).— A  synonym  for  the  immediate  or  exciting 
causes  of  disease.    See  Disease,  Causes  of. 

PEUBIGO  (prurire,  to  itch). — Stnon.  :  Fr. 
and  Ger.  Prurigo. 

Description. — Prurigo  is  the  disease  of  itch- 
ing ;  but,  as  there  are  various  forms  of  pruritus 
or  itching  of  the  skin,  it  becomes  necessary  to 
determine  what,  besides  itching,  constitutes 
prurigo. 

Pruritus  is  an  excited  state  of  the  nerves  of 
the  skin,  and  as  such,  is  associated  with  various 
forms  of  skin-affection,  for  example,  with  scabies, 
eczema,  and  urticaria;  but  in  these  affections  there 
is  a  difference  in  the  cause  of  the  disease.  In 
scabies  and  eczema  the  cause  lies  in  the  tissues 
of  the  skin  ;  in  urticaria,  on  the  contrary,  it  is 
present  in  the  nerves  themselves.  Hence  urti- 
caria is  denominated  a  neurosis,  and  prurigo  ip 
also  a  neurosis  which  leads  onwards  to  a  de- 
fective nutrition  of  the  skin.  What  especially 
characterises  prurigo  is  the  combination  of  pruri- 
tus with  an  altered  state  of  the  skin,  consequent 
on  defective  nutrition ;  and,  as  a  rule,  it  may 
be  said  to  be  restricted  to  the  elderly  period  of 
life,  when  nutritive  power  in  general  is  weakened 
or  exhausted. 

The  quality  of  the  itching  in  prurigo  is  not  so 
much  intensity,  for  the  itching  of  chronic  eczema 
and  simple  neurotic  pruritus  from  reflex  causes 
is  often  more  severe.  Its  especial  character  is 
its  pungency,  which  resembles  a  burning  and 
gnawing  of  the  flesh  ;  and  also  its  mobility,  sug- 
gesting the  idea  of  animals  creeping  and  eating 
their  way  through  the  substance  of  the  skin.  The 
degree  of  severity  of  the  pruritus  has  suggested 
the  names  mitis  s,nd  formicans — idle  terms  which 
ought  to  be  abandoned;  and  as  much  may  be  said 
of  the  epithet  senilis,  inasmuch  as  general  pru- 
rigo is  necessarily  a  disease  of  an  ill-nourished 
skin,  and  especially  of  the  kind  of  defective  nu- 
trition which  is  incident  to  old  age. 

If  we  take,  as  factors,  an  ill-nourished  integu- 
ment, in  an  elderly  person ;  a  drj',  hard  uneven 
skin,  discoloured  from  irregular  pigmentation, 
fatless,  and  adhering  loosely  to  the  fasciae  be- 
neath, suggesting  the  idea  of  leather  or  parch- 
ment ;  and  an  irritable  nervous  system,  we  shall 
then  have  a  case  deserving  the  name  of  prurigo. 
Moreover,  to  tjhis  state  of  skin  we  must  add 
papules  raised  upon  the  surfece,  with  heads  torn 
off  by  scratching,  and  capped  with  small  black 
crusts  of  desiccated  blood ;  and  abrasions  caused 
by  fierce  and  incessant  scraping  with  the  nails. 
All  these  conditions  taken  together  constitute 
a  true  case  of  chronic  prurigo,  a  real  prurigo 
senilis. 

Vabieties, — Prurigo  is  a  general  affection  of 
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the  skin,  but  it  is  likewise  met  with  occasionally 
as  a  local  disease,  in  the  integument  around  the 
&n\is,  prurigo  ani;  and  in  the  folds  of  the  clitoris, 
pruriffo  clitoridis.  These  latter  cases  are  always 
accompanied  with  altered  nutrition  of  the  inte- 
gument, more  or  less  condensation  and  hardening 
of  the  tissues,  and  thickening  of  the  epithelium. 
The  symptoms  otherwise  are  the  same  as  those 
of  general  prurigo,  but  are  often  remarkable  for 
their  intense  severity. 

Pathology.— Prurigo  is  essentially  neurotic 
in  its  nature ;  a  feeble  state  of  nerve-function 
gives  rise  to  the  altered  nutrition  of  the  in- 
tegument, and  irritability  of  nerve-structures  to 
pruritus. 

Pbognosis. — The  disease  is  obstinate  and  en- 
during, vexatious  to  the  patient,  and  tending  to 
aggravate  general  irritability,  but  not  hazardous 
to  life.  Occurring  in  old  age,  with  a  tendency  to 
increase,  it  is  apt  to  last  for  years.  Prurigo  cli- 
toridis is  one  of  the  most  rebellious  of  disorders, 
and  has  a  tendency  to  degenerate  into  epithe- 
lioma. 

Treatmbnt.— The  indications  for  treatment 
are  to  tranquillise  the  nervous  system  generally, 
and  to  improve  the  nutrition  of  the  tissues  of 
the  skin.  For  this  purpose  the  digestive  organs 
should  be  regulated ;  a  generous  and  nutritive 
diet  enforced ;  and  recourse  had  to  nerve-tonics 
as  weU  as  to  general  tonics.  Cod-liver  oil  is 
often  a  useful  remedy,  and  will  be  assisted  by 
quinia,  strychnia,  and  phosphorus.  Arsenic  is 
indispensable.  Sedatives  are  frequently  required 
to_  relieve  pruritus  and  procure  sleep ;  and  for 
this  purpose  the  bromides  and  chloral  hydrate 
will  do  good  service,  or  in  some  constitutions 
hyoscyamus  and  morphia.  Violent  exacerba- 
tions of  pruritus  are  best  controlled  by  single 
large  doses  of  quinia,  namely,  five  to  ten 
grains. 

Locally,  the  heat  and  shampooing  of  the 
Turkish  bath,  frequently  repeated  and  steadily 
pursued,  may  be  regarded  as  curative  in  most 
cases.  _  This  should  be  succeeded  by  thorough 
inunction  of  the  skin  with  some  bland  unguent, 
such  as  vaseline ;  and  a  wash-leather  covering 
should  be  worn  next  the  skin.  Sponging  with 
hot  water  or  hot  decoction  of  poppy-heads  will 
relieve  the  pruritus  for  awhile,  and  in  some  in- 
stances lotions  of  tar,  and  almond  emulsion,  with 
borax  and  hydrocyanic  acid,  are  very  successful. 

Erasmus  Wilson. 

PRimiTUS  (prurire,  to  itch).— Synon.  :  Pr. 
Prurit ;  Ger.  Jucken. 

Definition. — A  form  of  perverted  sensation  of 
the  skin,  and  most  external  parts  of  the  mucous  ( 
membranes,  characterised  by  itching. 

^Eticlooy. — This  symptom  accompanies  those 
skin-diseases  which  involve  the  uppermost  papil- 
lary layers  of  the  cutis,  in  which  lie  the  ends  of 
sensory  nerve-filaments.  As  a  rule,  it  is  absent  in 
those  which  attack  the  lower  layers,  for  example,  i 
most  syphilitic  rashes  and  leprosy.  It  may  de-  i 
pend  on  any  of  the  following  causes  : —  ] 

(1)  LocaX  irritation  from  rough  clothing,  pa-  i 
rasites  (scabies,  pediculi,  pityriasis  versicolor,  i 
tinea  tonsurans  and  circinata),  and  unhealthy  dis- 
charges (saccharine  urine,  leucorrhooa).  Perhaps  1 
the  winter  pruritus  of  Hutchinson  and  Duhring,  f 
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•    which  is  clearly  in  some  way  due  to  the  local 
;    effects  of  cold,  should  be  placed  here. 
,       (2)  Infiammaiions  of  the  skin,  including  all 
!   forms  of  eczema,   but  especially  the  papular 
(lichen),  psoriasis  in  the  early  stage,  and,  more 
rarely,  pemphigus.   It  exists  to  a  slight  degree 
in  roseola;  and  much  irritation  sometimes  fol- 
lows the  pustular  rashes  caused  by  croton  oil 
and  tartar-emetic  ointment.     Mucous  patclies 
and  all  forms  of  papular  syphilide,  if  desquamat- 
ing, may  itch. 

(3)  Reflex  irritation  from  distant  organs,  such 
as  the  uterus  and  stomach  in  urticaria,  and  the 
kidneys  m  Bright's  disease. 

(4)  The  presence  of  certain  substances  in  the 
blood,  such  as  the  bile-acids  in  jaundice,  and 
copaiba. 

(5)  Undiscovered  causes,  as  in  true  prurigo 
and  the  lichen  urticatus,  or  strophulus,  of  chil- 
dren {see  Lichen  ;  Prurigo  ;  and  Strophulus). 
Kaposi  admits  a.27ruritus  cuianeus  universalis 
a  true  idiopathic  neurosis. 

Sva-HPTOMS. — Pruritus  may  be  local  or  general, 
slight  or  severe,  continuous  or  intermittent.  It 
is  generally  most  marked  at  night.  It  is  usual 
to  describe  three  special  local  forms. 

(a)  Pruritus  genitaliiim,—Th.\s  form  is  chiefly 
found  in  women  with  uterine  disease,  such  as  a 
granular  condition  of  the  os  uteri,  or  during  preg- 
nancy, or  at  the  change  of  life.  Diabetes  is  a 
frequent  cause,  and  should  always  be  sought  lor. 
In  men  P.  scroti  et  penis  depends  on  eczema  or 
uncleanliness.  Pruritus  on  and  around  the  pubes 
should  always  suggest  the  presence  of  pediculi 
■pubis. 

{&)  Pruritus  This  is  usually  connected,  in 

adults,  with  piles,  eczema,  or  profuse  sweating  ; 
and  in  children  with  thread-worms. 
.  (7)  Pruritus  senilis  occurs  in  people  at  or  over 
sixty,  and  most  often  depends  on  the  presence  of 
pediculi  vestimentorum,  though  in  rare  instances 
it  seems  to  be  a  pure  neurosis. 

Diagnosis. — It  is  essential  to  remember  that 
pruritus  is  most  often  a  symptom  of  external  ir- 
ritation, and  to  search  for  the  various  causes 
enumerated  above,  especially  animal  parasites. 
The  possible  presence  of  the  latter  should  not  be 
ignored  because  of  the  social  position  of  the  pa- 
tient. 

Treatment. — For  general  pruritus,  if  no  cause 
can  be  found,  the  two  best  remedies  are  tar  and 
sulphur.  Tar  may  be  used  as  a  lotion — for  in- 
stance, the  following-;  Ije  Liquoris  carbonis  de- 
tergentis  (Wright's),  3  ss;  glycerini,  5  j;  aquam 
ad  3  X.  Sulphur  may  be  employed  thus,  as  a 
bath :  ^  Potassii  sulphidi,  3  iv  ;  aquae  calidae, 
cong.  XXX.  Flannel  should  be  removed  from  im- 
mediate contact  with  the  skin.  Carbolic  acid 
with  opium  sometimes  gives  relief  in  the  fol- 
lowing form:  l^c  Tincturse  opii,  3j  ;  acidi  car- 
bolici,  3j;  spiritus  vini  rectificati,  3  vj.  Internal 
remedies,  such  as  potassium  bromide,  strychnia, 
conium,  and  morphia,  are  of  very  doubtful  value  • 
sulphate  of  atropia  in  1  milligramme  doses  has 
proved  eflfectual  in  a  few  cases  of  obstinate  urti- 
caria. In  pruritus  genitalium  extreme  cleanli- 
ness and  a  borax  lotion  are  the  best  remedies  • 
1^  Glycerini  boracis  3  ij  ;  aquam  ad  3  vj  ■  ft' 
lotio.  For  pruritus  ani,  a  calomel  ointm'ont— ^ 
such  as:  ^  Hydrargyri  subehloridi,  "j  -  udipia 
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benzoad,  .5  j  ;  ft.  unguentum— is  to  be  recom- 
mended. See  Eczema;  Puthiriasis;  Scabies;  and 
Urticaria.  Edward  J.  Sparks.' 

PBITSSIC  ACID,  Poisoning  by.— Synon.  : 
Fi.  Empoisonnement  par  I'acide  cyanhydrique ; 
Ger.  Cyanwasscrstoffsaurevergiftung. 

Prussic  or  hydrocyanic  acid  is  one  of  the  best 
known  and  most  deadly  of  poisons.  In  the  an- 
hydi'ous  condition  it  is  stated  to  kill  with  almost 
lightning-like  rapidity.  Prussic  acid  is  met  with 
in  commerce  only  in  a  diluted  state.  In  this 
country  two  strengths  of  prussic  acid  are  usual, 
the  Pharmaeopoeial  acid,  containing  two  per  cent., 
and  the  so-called  Scheele's  acid,  containing  about 
five  per  cent.,  respectively,  of  anhydrous  prussic 
acid  in  aqueous  solution.  The  soluble  cyanides, 
more  especially  cyanide  of  potassium,  largely 
used  by  photographers  and  by  electro-platers, 
are  common  articles  of  commerce,  and  produce 
the  same  deadly  results  as  the  acid  itself.  The 
fatal  dose  of  prussic  acid  is  the  equivalent  of 
about  one  grain  of  the  anhydrous  acid. 

Ajtatomical  Characters. — In  persons  who 
have  died  of  prussic  acid  poisoning  the  eyes 
are  glistening ;  the  extremities  are  blue  ;  the 
face  is  pale  or  livid ;  and  the  lips  are  cyanosed. 
The  blood  throughout  the  body  has  frequently 
the  peculiar  odour  of  the  acid,  and  is  of  a  d.nll 
hue,  with  a  peculiar  bluish  cast— a  glimmering 
appearance.  The  stomach  is  sometimes  red- 
dened, but  not  more  than  is  common  after  other 
asphyxia!  modes  of  death. 

Symptoms. — In  fatal  doses  the  symptoms  of 
prussic  acid  poisoning  set  in  very  speedily;  and 
in  consequence  of  the  readiness  with  which  this 
poison  is  absorbed  from  the  alimentary  canal, 
and  diffused  throughout  the  circulation,  the  on- 
set of  symptoms  is  reckoned  by  seconds  rather 
than  by  minutes.  Occasionally  the  patient  may 
be  able  to  walk  into  an  adjoining  room,  to  com- 
pose himself  in  bed,  or  perform  like  actions  ;  but 
it  is  rarely  that  he  will  have  time  to  dispose  of 
the  cup,  glass,  or  bottle,  in  which  the  poison  was 
contained  before  he  is  taken  seriously  ill.  The 
symptoms  may  be  di%nded  into  three  stages.  The 
jvrst  stage  is  very  brief,  and  manifests  itself  by 
difficult  respiration,  slow  cardiac  action,  with  a 
tendency  of  the  heart  to  stop  in  diastole,  whilst 
its  beats  are  irregular.  There  is  disturbed  cere- 
bration, and  an  awe-stricken  aspect  of  counte- 
nance. This  preliminary  stage  speedily  ushers  in 
the  second  or  convulsive  stage,  the  onset  of  which 
is  occasionally  signalised  by  a  piercing  shriek, 
though  this  is  less  frequently  observed  in  man 
than  in  animals.  With  widely  dilated  pupils, 
the  patient  is  suddenly  thrown  into  violent  clonic 
and  tonic  convulsions.  The  respiration  is  marked 
by  shortness  of  inspiration,  and  prolonged  efforts 
at  expiration.  The  countenance  becomes  cya- 
notic. Vomiting  is  commonly  observed ;  and  the 
urine,  faeces,  and  even  semen  in  the  male  are 
spasmodically  evacuated.  The  patient  now  sinks 
down,  probably  in  a  state  of  unconsciousness, 
and  with  complete  loss  of  muscular  power.  The 
convulsive  stage  speedily  passes  into  the  third, 
or,  as  it  may  be  termed,  asphyxial  stage,  with 
Blow,  gasping,  stertorous  respiration,  extreme  col- 
lapse, loss  of  pulse,  and  more  or  less  complete 
'  Revised  by  Dr.  Alfred  Sangstcr. 
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paralysis  of  motion.  The  skin  is  cold,  clammy, 
and  cyanosed.  Death  may  be  ushered  in  with 
irregular  spasms.  The  onsf.t  of  symptoms  being 
rarely  delayed  beyond  one  or  two  minutes,  death  i 
may  occur  within  two  or  three  minutes  more, 
Power  of  volition  is  rarely  continued  in  fata,] 
cases  for  more  than  two  minutes  after  taking  the  ! 
poison.  Fifteen  minutes  is  the  longest  interval 
which  has  been  known  to  ehipse  between  the 
taking  of  the  poison  and  the  commencement  of 
symptoms;  and  then  the  patient  recovered. 
Should  the  patient  survive  for  thirty  minutee 
good  hopes  may  be  entertained  of  recovery.  The 
longest  period  which  is  known  to  have  elapsed 
between  the  taking  of  the  poison  and  death  waf 
one  hour  and  a  quarter. 

Diagnosis.  —  This  is  rarely  difficult.  The 
foudroyant  character  of  the  illness,  and  the 
usually  speedy  death  of  the  patient,  coupled  with 
the  peculiar  odour  of  the  acid,  and  the  finding  of 
a  cup  or  glass  containing  the  remnants  of  the 
dose,  seldom  leave  any  doubt  as  to  the  nature  of 
the  case.  Nitro-benzol  poisoning  closely  simulates 
prussic  acid  poisoning,  however,  except  that  the 
onset  of  symptoms  is  generally  much  later  in 
nitro-benzol  poisoning  than  when  prussic  acid 
has  been  taken.  Nevertheless,  when  crude  bitter- 
almond  oil,  impure  from  the  presence  of  prus- 
sic acid,  has  been  swallowed,  the  close  similarity 
between  the  odour  of  the  oil  and  that  of  nitro- 
benzol  may  lead  to  error.  Fortunately,  the  same 
treatment  may  be  adopted  in  both  cases. 

Prognosis. — This  in  all  cases  is  very  doubt- 
ful ;  and  no  general  rules  can  be  laid  down. 

Treatment. — Prompt  inhalation  of  the  fumes 
of  ammonia  should,  if  possible,  never  be  neglected. 
The  successive  administration  of  a  solution  of  the  ! 
mixed  per-  and  proto-salts  of  iron,  followed  by  i 
an  alkaline  carbonate,  so  as  to  convert  the  acid  f 
into  an  inert  ferrocyanide,  has  been  recommended 
on  purely  chemical  grounds.  There  is,  however, 
seldom  or  never  time  to  admit  of  this  elaborate 
treatment.  A  more  practicable  mode  is  to  treat 
the  patient  with  alternate  douches  of  warm 
(115°  Fahr.)  and  cold  water,  so  as  to  stimulate 
the  respiratory  functions;  artificial  respiration 
may  also  be  employed,  together  with  friction  of 
the  limbs.  An  emetic  should  be  administered. 
Faradaic  currents  of  electricity  to  the  cardiac 
region  should  not  be  neglected.  Atropine  is 
not,  as  has  been  asserted,  a  true  physiological 
antidote  to  prussic  acid ;  but,  injected  subcu- 
taneously,  it  may  be  of  use  as  a  respiratory 
stimulant.  Spite  of  all  treatment,  the  patient 
usually  succumbs.  T.  Stevenson. 

PSEUDO-(i|/6uS};s,  false).— This  is  used  as  a 
prefix  to  various  names  of  conditions,  and  signifies 
that  they  simulate  certain  diseases  or  conditions 
which  they  really  are  not ;  for  example,  pseudo- 
angina,  pseudo-asthma,  and  pseudo-cytosis. 

PSETTDOCTESIS  (>|'ei'5^)J,  false,  and  Kurjo-is 
pregnancy).  A  synonym  for  spurious  pregnancy. 
See  Pregnancy,  IDiseases  and  Disorders  of. 

PSEITDO-HYPERTEOPHIC  MTJSCtT- 
LAB,  PARALTSIS.— Synon.  :  Lipomatosis 
muscidorum  hixnrians ;  Fr.  Paralysie  psetido- 
hypertrophiqiic ;  Paralysie  myosclSrosiquc;  Ger 
Atrophia  musculorum  lipomaiosa. 


PSEUDO-HYPERTROPHIC 

Definition. — This  is  a  progressive  muscular 
paralysis,  appearing  mostly  in  boys,  in  which  the 
ultimate  fibres  of  the  affected  muscles  atrophy, 
but  the  muscles  themselves  appear  to  be  hyper- 
trophied,  in  consequence  of  the  development  of 
interstitial  fat  and  fibrous  tissue. 

jEtiologt.  —  Pseudo-hypertrophic  muscular 
paralysis  is  a  disease  of  boys,  very  few  cases 
having  been  observed  in  girls  or  in  adults.  In  a 
large  number  of  cases  it  begins  in  infancy,  the 
weakness  becoming  manifest  at  the  time  the 
child  should  begin  to  walk.  In  some  instances 
it  has  been  found  to  be  hereditary,  several  chil- 
dren in  the  same  family  having  been  affected. 
Nothing  definite  is  yet  known  as  to  the  direct 
causation  of  the  malady. 

ANATomcAi.  Charactees.  —  In   the  earlier 
stages  of  the  malady,  the  muscles  chiefly  aifected 
are  those  of  the  legs  and  lower  part  of  the 
back,  particularly  the  gastrocnemii,  the  posterior 
muscles  of  the  thigh,  and  the  erectores  spinas. 
These  muscles  are  enlarged,  and  they  are  felt 
to  be  firm  and  hard.  This  is  not,  however,  due  to 
true  hypertrophy,  for  if  a  portion  of  the  muscle 
be  removed  during  life  by  the  em'porte-piece, 
an  instrument  constructed  by  Duchenne  for 
this  purpose,  the  muscular  fibres  are  found  to 
be  atrophied,  and  much  of  the  apparent  bulk  is 
seen  to  be  due  to  an  interstitial  development  of 
fat  and  fibrous  tissue.   Subsequently,  the  remain- 
ing muscles  of  the  trunk,  upper  limbs,  and 
sometimes  even  of  the  face  become  similarly  af- 
fected, in  most  cases  these  muscles  merely  wast- 
ing without  any  apparent  enlargement,  but  in 
other  cases  the  apparent  hypertrophy  being  pre- 
sent in  the  upper  as  well  as  the  lower  half  of  the 
body.    In  the  later  stages  of  the  disease,  the 
whole  of  the  voluntary  muscles,  including  those 
which  at  first  were  enlarged,  become  more  or 
less  wasted.     The  diseased  muscles  d,re  found 
after  death  to  be  composed  in  a  great  measure  of 
ordinary  fat-cells.    The  true  muscular  substance 
has  to  a  considerable  extent  disappeared,  and  only 
a  few  ultimate  muscular  fibres  are  seen  running 
at  intervals  through  the  fat.    Some  of  these  ulti- 
mate fibres  retain  their  normal  size  and  appear- 
ance ;  others  are  much  decreased  in  size,  though 
still  showing  the  striation ;  only  a  few  of  the 
atrophied  fibres  have  lost  their  striation,  and 
become  granular.     The  diseased  muscles  also 
contain  a  considerable  quantity  of  fibrous  tissue, 
<iome  of  which  is  probably  the  remaining  sheaths 
of  muscular  fibres  which  have  undergone  com- 
plete atrophy.    There  is  less  fat  and  fibrous  tissue 
in  the  wasted  muscles  than  in  those  which  are 
pseudo-hypertrophic,  but  the  changes  in  the  ulti- 
mate muscular  fibres  are  the  same  in  both. 

Some  doubt  still  exists  as  to  the  pathological 
anatomy  of  the  spinal  cord  in  this  disease.  Seve- 
ral competent  observers,  such  as  Cohnheim  and 
Charcot,  have  failed  to  find  any  morbid  changes 
in  the  nervous  system.  Lockhart  Clarke  and 
Gowers  have,  however,  discovered  important  alter- 
ations in  the  spinal  cord  in  a  case  of  this  disease. 
The  principal  change  was  extensive  disintegra^ 
tion  of  the  grey  matterat  thecentreof  each  lateral 
half  of  the  cord,  and  of  the  anterior  commissure. 

Pathology. — It  has  been  suggested  by  Fried- 
reich and  others  that  pseudo-hypertrophic  mus- 
2'ilar  paralysis  is  essentially  the  same  disease  as 
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progressive  muscular  atrophy,  and  this  view  if 
probably  coiTect.  The  two  diseases  differ  in  this 
respect,  that  the  former  always  begins  in  the 
lower  limbs,  the  muscles  of  which  are  more  exer- 
cised than  the  arms  in  children.  The  enlarge- 
ment of  the  muscles  might  be  explained  by  sup- 
posing a  compensatory  growth  in  the  early  stages 
of  the  malady  in  those  diseased  muscles  which 
liave  the  most  important  functions ;  and  the  pos- 
terior muscles  of  the  legs  and  back  have  the 
important  duty  of  keeping  the  body  erect  on  the 
legs.  It  is  a  fact  that  the  pseudo-hypertrophied 
muscles  retain  much  greater  power  than  the 
muscles  which  are  merely  atrophied. 

Stjiptoms. — The  symptoms  of  a  well-marked 
case  of  pseudo-hypertrophic  muscular  paralysis 
are  very  striking,  and  cannot  easily  be  over- 
looked or  mistaken.  When  the  child  is  stripped, 
the  muscles  of  the  calves  are  seen  to  be  lar- 
ger and  firmer  than  natural,  and  the  same 
apparent  hypertrophy  may  be  present  in  the 
muscles  of  the  thigh,  the  glutei,  the  lumbar 
muscles,  and  others.    Occasionally  the  muscles 
of  the  upper  half  of  the  body  exhibit  a  similar 
increase  in  size,  but  much  more  frequently  they 
are  wasted,  so  that  the  emaciation  of  the  iipper 
half  of  the  body  contrasts  strongly  with  the  appa- 
rent excess  of  muscular  development  in  thelower 
half.    The  next  most  obvious  symptom  is  pro- 
tuberance of  the  belly.    There  is  no  abdominal 
enlargement,  but  the  antero-posterior  curvature 
of  the  vertebral  column  in  the  lumbar  region  is 
much  exaggerated,  and  the  shoulders  are  thrown 
back.    This  unnatural  curve  is  not  caused  by 
any  disease  of  the  vertebras,  for  it  entirely  dis- 
appears when  the  patient  sits  or  lies  down.  When 
the  child  stands,  the  legs  are  held  apart,  and  the 
heels  raised  off  the  ground.  He  walks  almost  on 
tiptoe,  as  in  talipes  equinus,  and  with  a  most 
peculiar  gait: — a  waddle,  as  if  he  needed  to 
balance  the  body  first  on  one  leg  and  then  on  the 
other.    Walking  soon  tires  him.    If  he  attempts 
to  go  fast  he  falls,  and  he  is  very  easily  knocked 
over.    He  can  readily  stoop  so  as  to  touch  the 
floor,  but  generally  has  great  difficulty  in  raising 
himself  to  the  erect  posture,  using  powerful 
muscular  effort,  and  having  to  assist  the  move- 
ment by  means  of  the  hands  placed  on  his  knees. 
When  sitting,  he  can  recover  himself  from  the 
bent  position   with   comparative   ease.  The 
electro-contractility  of  the  muscles  is  unimpaired. 
The  general  health  of  the  patient  is  unaffected 
until  the  later  stages  of  the  disease.    In  many 
cases  of  pseudo-hypertrophic  muscular  paralyse 
there  is  some  deficiency  in  mental  power. 

Duchenne  divides  the  progress  of  pseudo- 
hypertrophic paralysis  into  three  stages:— In  the 
first  stage,  lasting  several  months  or  even  one 
or  more  years,  there  is  merely  weakness  of  the 
muscles,  causing  the  peculiarities  in  the  attitude, 
and  in  the  mode  of  progression.  Little  or  no 
enlargement  of  the  muscles  has  taken  place. 
During  this  stage  proper  treatment  may  bring 
about  recovery.  In  the  second  stage  the  charac- 
teristic hypertrophy  appears,  and  the  weakness 
extends  to  the  muscles  of  the  upper  limbs.  This 
stage  may  last  for  years.  In  the  third  stage 
complete  paralysis  of  most  of  the  muscles  of  the 
upper  and  lower  limbs  and  of  the  trunk  super- 
venes. The  patient  lies  hel  pi  ess,  unable  to  change 
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his  position.  All  the  muscles,  even  those  which 
wore  formerly  hypertrophied,  puss  into  a  stato  of 
atrophy.  The  sufferer  miiy  live  in  this  weak  state 
until  carried  off  by  some  intercurrent  disease. 

DiAONOsis.  — Pseudo-hyiJortrophic  muscular 
piaralysis  has  such  peculiar  and  well-marked 
characters  that  it  cannot  easily  bo  mistaken.  It 
is  readily  distinguished  from  the  various  forms 
of  spinal  paralysis  by  the  evident  enlargement 
and  unusual  firmness  of  the  paralysed  muscles 
of  the  lower  limbs.  Prom  spinal  curvature, 
depending  on  disease  of  the  vertebral  column, 
it  differs  in  this  respect,  that  the  curve  of  the 
spine  which  is  present  in  pseudo-hypertrophic 
paralysis  disappears  when  the  patient  sits  or 
lies  down. 

Prookosis. 
able. 

Treatment. — This  is  only  available  in  the 
first  stage,  before  the  hypertrophic  symptoms  are 
marked.  Duchenne  recommends  localised  fara- 
dization and  shampooing,  and  he  records  two 
cases  which  were  cured  by  these  means.  The 
writer  has  seen  one  case  which  had  entered  on 
the  second  stage,  in  which  this  treatment  has 
completely  checked  the  progress  of  the  malady, 
and  even  brought  about  considerable  improve- 
ment in  the  strength  of  the  lower  limbs.  It  is 
probable  that  the  continuous  current  might  prove 
useful.  General  tonic  treatment  is  undoubtedly 
beneficial,  but  no  medicinal  remedies  are  known 
to  have  any  special  control  over  the  disease. 

AXBXANDKE  DaVIBSON. 


-The  prognosis  is  most  unfavour- 


PSO AS  ABSCESS.— Synon.:  Fr.Abcesdu 
Psoas  ;  Ger.  Psoas  abscess. 

Defikition. — A  variety  of  spinal  abscess, 
formed  by  a  collection  of  pus,  confined  by  the 
fascial  sheath  of  the  psoas  magnus  muscle  ; 
conducted  by  it  beneath  Poupart's  ligament ; 
and  pointing  in  the  thigh,  in  Scarpa's  space,  ex- 
ternal to  the  femoral  vessels. 

Such  is  the  ordinary  course  taken  by  the  pus 
in  psoas  abscess,  although  it  is  liable  to  a  good 
many  modifications.  Thus,  the  matter  may  be 
arrested  just  above  Poupart's  ligament,  and  the 
abscess  occupy  the  venter  ilii ;  it  may  make  its 
way  into  the  inguinal  canal,  and  out  at  the 
external  ring,  and  simulate  a  hernia ;  or,  again, 
it  may  point  above  Poupart's  ligament,  but  in 
this  instance  the  abdominal  muscles  and  fascite 
must  have  been  perforated  by  lUceration.  No 
real  difference  exists  between  the  causes  of  lum- 
bar abscess  and  psoas  abscess ;  it  is  rather  a 
question  of  degree,  and  of  the  position  of  the 
ulceration,  and  the  initial  terms  may  he  re- 
garded as  topographical  only. 

.32T10L0GY. — Psoas  abscess  is  rarely  met  wnth 
before  puberty,  generally  between  that  period 
and  five-and-thirty  years  of  age ;  and  would 
seem  to  be  more  common  in  males  than  in 
females. 

As  a  result  of  spinal  caries  the  abscess  is 
more  liable  to  be  of  the  psoas  form,  if  the  patient, 
during  the  early  stages  of  the  disease,  has  been 
able  to  get  about. 

AKATonticAL  Characters. — Psoas  abscess  is 
(generally  a  result  of  tuberculous  osteitis,  com- 
meDciug  on  the  anterior  surface,  and  anterior 
portion  of  the  cancellous  tissue,  or  in  the  tibro- 
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cartilages,  of  the  lower  dorsal  or  upper  lumbar 
yertebrie  {see  Spink,  Diseases  of).  It  may  follow 
injury,  however;  and,  moreover,  may  exist  inde- 
pendently of  diseased  bone. 

The  morbid  process  is  one  of  ulceration  and 
of  suppuration.  The  tissues  surrounding  the 
affected  parts  become  thickened,  and  confine  th«, 
pus;  wliilst,  from  its  sinking  down,  and  from  the 
spreading  of  the  ulceration,  the  absee.s.s  grow.s 
in  bulk.  More  rarely,  acute  inflammation  mav 
occur  in  the  substance  of,  or  immediately  be- 
neath, the  fascia  covering  the  psoas  muscle,  as 
in  psoitis  and  peripsoitis. 

The  pus  of  the  spinal  absces-s,  having  gained 
the  abdominal  side  of  the  diaphragm,  passes 
into  the  body  of  one  or  other,  or  of  both,  psoas 
muscles ;  arrives  at  Poupart's  ligament ;  and 
commences  its  downward  course,  this  point  be- 
ingcalled  the  'neck  '  of  the  abscess.  When  once 
it  has  passed  this  point  it  increases  rapidly  in 
size,  its  appearance  being  preceded  by  a  bulging 
in  the  fold  of  the  groin.  Its  subsequent  course 
is  inwards  and  downwards,  following  the  line  of 
the  inner  edge  of  the  sartorius.  It  may,  how- 
ever, lie  over  the  adductors  ;  or  may  pass  entirely 
outwards ;  the  direction  straight  downwards  is 
rare.  Cases  have  been  met  with  where  it  has 
divided  at  the  gi-oin ;  where  the  matter  passed 
the  knee-joint,  and  pointed  at  thetendo  Achillis; 
and  where  it  has  passed  along  the  course  of  the 
profunda  femoris  vessels. 

Sometimes  the  abscess  does  not  pass  beneath 
the  criu-al  arch,  but  by  its  expansion  forms  a  well- 
defined  globular  tumour  in  the  iliac  fossa.  In 
other  cases,  the  pus  may  find  its  way  into  the 
inguinal  canal ;  into  the  intestine;  or,  as  is  the 
case  in  children  frequently,  over  the  crest  of 
the  ilium,  pointing  in  the  buttock. 

Symptoms.— The  earliest  symptoms  preceding 
psoas  abscess  are  generally  not  well-marked^ 
There  is  gradual  weakness,  loss  of  flesh,  a  pallid 
complexion,  and  loss  of  appetite.    Later  on  the 
limb  becomes  affected ;  limping  occurs  durino-  or 
after  walking ;  and  the  action  of  the  psoas  muscle 
becomes  impaired.    Subsequently  a  soreness, 
hardly  amounting  to  severe  pain,  is  experienced 
m  the  spine  or  in  front  of  the  thigh,  aggravate  i 
by  pressure ;  or  a  swelling  may  appear  in  the 
lumbar  region,  since  this  particular  abscess  is 
merely  a  form  of  lumbar.    The  peculiar  symp- 
tom of  psoas  abscess  is  essentially  a  fluctuating 
swelling  beneath  and  extending  below  Poupart't^ 
ligament;  generally  pointing  external  to  the 
great  vessels  ;  receiving  an  impulse  on  cough- 
ing; and  disappearing,  or  pjirtially  disappearing, 
on  the  patient's  assuming  the  recumbent  pos'i- 
tion.    It  must,  however,  be  remembered  that 
the  pus  may  travel  along  other  channels,  or  may 
encroach  upon  other  fivscial  sheaths  than  it* 
usual  one.   Yet  its  persistence  at  its  'neck'  will 
materially  assist  in  its  physical  diagnosis. 

The  contents  of  a  psoas  abscess  are  pus  and 
tubercular  matter,  intermixed  with  flakes  of 
lymph,  and  particles  of  bone  and  fibro-cartilage. 

Diagnosis.— The  chief  point  of  difliculty  in 
the  diagnosis  of  psoas  abscess  is  that  of  distin- 
guishing it  from  iliac  or  caecal  abscess.  In  the 
early  stages  it  is  always  associated  with  spinal 
mischief  in  3'oung  subject.s.  It  points  below 
Poupart's  ligiimeut;  there  is  an  inclination  of 
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the  trunk  forwards,  iind  some  disturbance  of  the 
functions  of  the  psoas;  and  pain  in  walking  is 
complained  of.  Iliac  abscess  arises  in  the  loose 
areolar  tissue  of  the  iliac  fossa,  and  in  some 
cases  may  actually  get  into  the  sheath  of  the 
psoas. 

Sometimes  the  caries  commencing  in  the  lower 
lumbar  vertebrse  may  spread  laterally,  and  rise 
above  the  crest  of  the  ilium ;  and  the  pus,  being 
discharged  backwards,  may  appear  to  have  com- 
menced with  hip-joint  disease,  as  the  movements 
of  this  joint  are  impaired.  It  is  important  in 
such  cases  to  place  the  patient  under  an  anaesthe- 
tic, and  make  a  most  careful  examination. 

Again,  psoas  abscess  usually  makes  its  ap- 
pearance in  the  groin  very  suddenly,  owing  to 
the  giving  -way  of  some  confining  tissue. 

Medullary  cancer  may  simulate  psoas  abscess ; 
particularly  if  the  disease  has  invaded  the  spine, 
and  caused  a  curvature  of  the  lumbar  vertebrse. 
Aneurismal  tumours,  or  blood  which  has  escaped 
by  the  rupture  of  such  tumours,  may  be  mis- 
taken for  the  disease,  and  particularly  when  such 
extravasation  has  found  its  way  into  the  sheath 
of  the  psoas,  and  is  non-pulsatile. 

PitoGNOsis. — As  a  rule  the  prognosis  of  psoas 
abscess  cannot  be  considered  favourable.  It  is 
an  advanced  symptom  of  strumous  dyscrasia ;  it 
rarely  gets  well  of  itself ;  it  frequently  impairs 
the  functions  of  the  spinal  cord;  and  it  may 
terminate  fatally  by  hectic  or  lesion  of  the  lungs 
or  bowels. 

TitEATMENT. — The  best  method  of  treatment 
of  psoas  abscess  is  that  adopted  by  Lister,  of 
opening  it  by  free  incision  antiseptically ;  in- 
serting an  adequate  diainage-tube ;  and  dressing 
it  -with  scrupulous  care  from  first  to  last  (see 
Antiseptic  Tbeatment).  The  abscess  may, 
however,  open  spontaneously,  and  no  bad  re- 
sults follow ;  and,  with  great  care,  and  the  use 
of  the  prone  couch,  the  patient  may  recover. 

Good  diet,  cod-Uver  oil,  iodides,  and  tonics  ap- 
pear to  be  the  most  suitable  internal  remedies. 

Edward  Bellamy. 

PSOEIASIS  (il'ticj,  Irub).— Stnon.  :  Fr.  and 
Ger.  Psoriasis. — This  word  expresses  the  effort 
to  relieve_  itching  ;  hence  the  word  ^sora,  applied 
to  the  disease  eczema  by  the  Greeks,  but  in 
modern  pathology  restricted  to  scabies.  The 
term  has  been  adopted  by  the  French  and  Ger- 
mans as  the  equivalent  of  the  lepra  of  Willan, 
and  is  at  present  generally  used  in  that  sense. 
See  Lepha. 

PSYCHOSIS.    See  Sycosis. 

PSYDEACIUM  (dim.  of  <p<}SpaKes,  blis- 
ters).— A  small  blister,  or  pustule,  without  in- 
flammatory base ;  a  cold  pustule,  in  contradis- 
tinction to  phlyzacium,  or  hot  pustide. 

PTOMAINES.    See  Appendix. 

PTOSIS  {TtTwffis,  a  fall). -A  drooping  or 
falling  of  the  upper  eyelid,  with  inability  to  raise 
It,  due  to  paralysis  of  the  third  cranial  nerve. 
See  Thibd  Neeve,  Diseases  of. 

PTYAIilSM  {irriaXov,  saliva).— A  synonym 
for  salivation,  or  excessive  flow  of  saUva. 
Saxfvaby  Secretion,  Disorders  of. 


PUBERTY,  Disorders  of.— Synon.:  Fr. 

Troiibles  de  la  PubcrU;  Ger.  Stbrungen  der 
Pubertdt. 

Of  the  various  periods  into  which  existence 
is  divisible,  certainly  not  the  least  important, 
in  its  pathological  aspect,  is  that  intervening 
between  childhood  and  maturity,  when  the  re- 
productive powers  become  developed,  and  which 
is  known  as  Puberty. 

This  epoch  occurs  earlier  in  warm  climates, 
sanguine  temperaments,  and  highly  cultivated 
and  luxurious  states  of  society ;  it  is  retarded  by 
the  opposite  conditions ;  and  in  these  islands  it 
generally  commences  between  the  ages  of  thirteen 
and  fifteen  in  females,  and  a  year  later  in  males. 
Under  the  age  of  fourteen,  a  male  is  legally  sup- 
posed incapable  of  committing  a  rape;  and  a 
female  under  twelve  is  deemed  incapable  of  con- 
senting to  sexual  intercourse.  By  the  Koman 
law,  the  period  of  the  commencement  of  puberty 
was  identical  with  that  at  which  the  individual 
became  liable  to  military  duty.  Thus  Adrian 
commenced  his  service  at  the  age  of  fifteen. 

Puberty  cannot,  however,  be  estimated  by  age 
alone.  Even  in  this  climate,  the  period  of  the 
commencement  of  puberty  varies  widely ;  thus 
the  writer  has  seen  instances  of  menstruation  in 
children  under  ten,  and  has  assisted  at  the  de- 
livery of  a  girl  of  fourteen  years  of  age.  More 
frequently,  however,  puberty  is  postponed  beyond 
the  ordinary  period,  which  may  be  also  modified 
by  family  or  hereditary  peculiarities,  and  the 
influence  of  various  diseases. 

In  the  first  stages  of  life,  the  functional  dif- 
ferences between  the  sexes  are  comparatively 
slightly  marked ;  but  on  the  approach  of  puberty 
these  suddenly  become  prominent,  and  so  obvious 
does  the  influence  of  the  uterine  system  become, 
that  propter  utencm  est  mulier  is  then  almost 
literally  the  case. 

The  accession  of  puberty  in  the  male  is  at- 
tended by  a  characteristic  alteration  of  the  voice, 
from  'the  thin  childish  treble'  to  'the  deep 
manly  bass,'  owing  to  the  development  of  the 
pomum  Adami,  and  the  elongation  of  the  thyroid 
cartilage  and  thyro-arytsenoid  muscle.  About 
the  same  time  occurs  the  growth  of  hair  on  the 
skin  on  various  parts  of  the  body.  Before  this 
there  are  observed  the  development  of  the  male 
genital  organs,  the  enlargement  of  the  testes 
and  other  parts  of  the  sexual  apparatus,  the  se- 
cretion of  the  seminal  and  other  accessory  fluids, 
and  the  first  outburst  of  the  sexual  instincts  and 
feelings.  So  slowly  do  the  successive  changes, 
which  mark  the  occurrence  of  puberty  in  the 
male,  proceed,  that  they  are  not  completed  until 
full  age  has  been  passed. 

In  the  female,  on  the  contrary,  when  puberty 
is  reached,  the  individual  passes  at  a  bound,  as 
it  were,  from  childhood  to  womanhood,  although 
the  structural  and  functional  changes  involved 
in  the  transition  are  infinitely  more  complex  and 
important  than  is  the  case  in  the  other  sex.  Thus 
the  enlargement  of  the  external  genital  organs 
is  accompanied  with  a  still  greater  change  of  the 
internal  organs  of  generation — the  development 
of  the  uterus,  ovaries,  and  mamma;,  and  the 
commencement  of  that  periodic  sanguinoous 
dischai-go  ;jer  vaginam,  the  recurrence  of  which 
at  regular  monthly  intervals  marks  the  period 
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within  which  woman  is  capable  of  reproduc- 
tion. 

The  witer  has  found  it  less  easy  to  discover 
the  true  date  of  first  menstruation  than  have  some 
authorities  whose  tables  are  generally  relied 
upon.  In  the  great  majority  of  cases  the  state- 
ments of  those  ho  questioned  were  so  indefinite 
as  to  be  practically  valueless,  and  in  only  497 
instances  did  the  writer  get  even  any  approach 
to  accurate  data  on  this  point.  Excluding  all 
cases  of  so-called  infantile  menstruation,  the  re- 
sults of  these  inquiries  may  be  thus  summarised, 
the  mean  age  being  15: — - 

Under  12  .    .  4  menstruated  for  first  time. 

At    12  .    .  17  „  „  „  „ 

»    13  .    .  50  „  „  „  „ 

U  .    .  94  „  .,  „  „ 

„     15  .    .  138  „  „  „  „ 

..     16  .    .  105  „  „  „  „ 

II     17  ..  65  „  ,,  „  „ 

1)     18  .    .  10  ,,  ,,  ,,  „ 

Upwards  of  18  14  „  „  „  „ 

Generally  speaking,  therefore,  between  the 
ages  of  thirteen  and  fifteen  in  our  climate,  the 
human  female  undergoes  the  change  from  child- 
hood to  puberty ;  the  essential  characteristic  of 
this  change  consisting  in  a  periodic  sanguineous 
discharge,  ^er  vaginam,  resulting  from  ovulation. 
The  process  of  menstruation,  from  its  commence- 
ment in  ovarian  congestion,  resulting  in  the  dis- 
charge of  an  ovum,  its  transmission  along  the 
Fallopian  tube,  its  transit  through  the  congested 
uterus,  its  expulsion  thence,  together  with  the 
disintegrated  endo-uterine  mucous  membrane, 
and  the  consequent  hsemorrhagic  discharge  from 
the  denuded  uterus,  is  invariably  productive  of 
more  or  less  general  constitutional  disturbance 
and  mental  irritation,  so  that  no  woman  can  be 
properly  said  to  enjoy  the  mens  sana  in  corpnre 
sano  whilst  menstruating.  When  this  function 
has  become  regularly  established,  the  accompany- 
ing constitutional  disturbance  may  be  so  slight 
as  to  be  practically  unrecognisable.  But  on  the 
first  occurrence  of  ovulation,  few,  if  any,  escape 
some  sympathetic  constitutional  derangement, 
and  more  especially  some  one  or  other  of  the  pro- 
tean forms  of  hysteria.  Hence,  under  the  guise 
of  nearly  every  disease  that  may  affect  a  girl  at 
the  age  of  puberty,  whether  it  be  spinal,  cardiac, 
pulmonary,  or  any  other  disorder,  the  practi- 
tioner must  look  carefully  that  he  has  not  to 
deal  with  some  variety  of  hysteria,  directly 
resulting  from  the  complex  process  by  which 
puberty  is  accompanied. 

Undue  importance  is  attached  to  the  non-ap- 
pearance of  menstruation,  as  the  supposed  cause 
of  all  the  ills  that  female  flesh  is  heir  to.  In 
the  majority  of  cases  of  delayed  menstruation 
the  amenorrhoea  is  the  result  of  constitutional 
disease,  to  the  rational  treatment  of  which,  and 
not  to  any  utero-ovarian  stimulation,  should  the 
efforts  of  the  physician  be  directed.  At  the  same 
time,  the  part  played  by  the  development  of  the 
reproductive  system  in  the  transformation  scene 
from  childhood  to  maturity,  is  unquestionably 
of  the  first  importance.  The  morbid  influence 
of  the  premature  indulgence  of  the  newly- 
awakened  sexual  appetites  at  the  age  of  puberty, 
and  the  many  forms  of  disease  by  which  the  vice 


of  masturbation  is  avenged  by  outraged  nature, 
are  subjects  the  medical  impoi-tance  of  which  it 
would  be  difficult  to  exaggerate,  and  which  it 
would  be  impossible  to  discuss  in  this  article. 

Many  of  the  ailments  common  about  the  period 
of  puberty,  are  but  accompaniments  or  fore- 
runners of  the  functional  and  organic  changes 
then  commencing.  More  especially  is  this  the 
case  in  the  female  sex.  Hence  the  physician 
must  bear  in  mind  that  the  headaches,  palpita- 
tions, s^'mptoms  of  disordered  nervous  action,  and 
many  of  the  cases  of  haemorrhage  from  variouis 
organs  which  create  so  much  alarm,  are,  as  Sir 
Henry  Holland  long  since  observed,  but  evidences 
of  'new  balances  struck  in  the  allotment  of  th(- 
blood  to  different  parts ;  and  in  the  course  of 
such  changes,  congestions  and  discharges  are 
prone  to  occur,  the  latter  relieving  or  preventing 
the  former.'  It  is  hardly  necessary  to  point  out 
the  necessity  for  careful  diagnosis  between  sjTnp- 
toms  thus  caused,  and  the  evidences  of  actual 
disease;  for  in  the  former,  the  active  treatment 
required  by  the  latter  would  be  not  only  un- 
necessary, but  positively  injurious,  by  interfering 
with  the  progress  of  those  natural  functional  or 
organic  changes  on  the  establishment  of  which 
these  symptoms  will  cease.  The  circulation  is 
now  vigorous ;  not  only  is  the  amount  of  blood 
in  circulation  greater  during  this  period,  but 
also  its  relative  proportions  of  fibrin  and  red 
corpuscles  are  larger,  and  hence  the  roseate 
hues  and  plump  outUnes  of  early  youth. 

It  is  surprising  how  well  young  persons  at  this 
period  bear  hasmorrhagic  discharges,  with  which 
the  experienced  physician  will  be  slow  to  inter- 
fere, lest  by  their  arrest  he  may  bring  on  more 
serious  consequences.  Many  of  those  cases  of 
haemoptysis  which  excite  so  much  alarm,  as  sup- 
posed evidences  of  pulmonary  disease,  and  thf 
subsidence  of  which  is  ascribed  to  the  particular 
treatment  adopted,  as  well  as  most  cases  of 
haematemesis  occurring  in  girls  about  this  epoch, 
are  merely  symptomatic  of  the  changes  conse- 
quent on  puberty,  and  require  little  or  nothing 
in  the  way  of  repressive  treatment. 

There  are  few  practical  subjects  more  neglected 
by  physicians  than  the  moral  hygienic  and  phy- 
sical management  of  puberty.  The  eflfiect  of  the 
evolution  of  puberty,  as  the  occasional  exciting 
cause  of  insanity,  has  been  briefly  alluded  to  by 
Dr.  Maudsley  and  some  other  writers  on  mentai 
disease.  The  influence  of  over  mental  stimulation 
during  puberty,  as  -^n  occasion  of  the  increased 
proportion  of  nervous  and  cerebral  disorders,  is 
a  subject  of  the  greatest  importnnce.  At  this 
period  of  life  the  present  cramming  sj'Stem  of 
education  predisposes  to  insanity,  the  organ  of 
the  mind  being  goaded  into  premature  activity, 
and  overstrained  in  the  effort  to  pass  some  com- 
petitive or  other  examination,  deemed  essential 
to  entrance  on  official,  commercial,  or  profes- 
sional life.  Thus  the  mental  powers  are  worn 
out  and  exhausted  before  they  have  attained 
their  perfection.  In  another  respect  the  modern 
system  is  hurtful  to  the  mind ;  for  now-a-days, 
when  education  is  too  often  divested  of  that  moral 
restraint  and  control  formerly  hold  to  be  essen- 
tial, 'it  proves  injurious,' as  Dr.  Ctopeland  says, 
'  not  only  in  the  way  thus  stated,  but  in  giving 
rise  to  forced,  unnatural,  overreaching  ambitions, 
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and  unprincipled  states  of  society;  and  these 
states,  in  proportion  as  they  are  developed,  are 
the  parents  of  crime,  insanity,  and  suicide.' 

TuoiLis  MoRii  Madden. 

PTTBLIC  HEALa?H.  —  In  all  civilised 
ijouutries  laws  are  made  with  the  intention  of 
removing  conditions  which  injure  the  health  of 
the  people.  In  the  United  Kingdom  these  laws 
are  now  very  numerous,  and  almost  every  year 
new  statutes  regulating  public  health  are  enacted. 
The  general  fault  of  the  laws  in  this  country 
has  been  their  tentative  and  permissive  character; 
powers  are  not  infrequently  given  which  there  is 
no  obligation  to  use,  and  which  are  therefore  not 
used,  and  the  wording  of  the  Acts  has  sometimes 
permitted  evasion. 

It  may  be  believed  that  certain  ambiguities 
of  expression  in  the  Acts  were  avoidable,  but 
that  they  have  arisen  from  the  difiBculty  of 
determining  the  proper  limits  of  the  action  of 
the  State,  i.e.  to  -what  point  it  is  right  to  inter- 
fere with  private  property,  with  private  enter- 
prise, and  with  individual  responsibilities. 

These  are  difBcult  questions,  for  though  it  is 
undoubted  that  the  community,  as  a  body,  has  a 
just  power  of  setting  aside  the  rights  of  indi- 
viduals when  necessary  for  the  benefit  of  all  its 
members ;  yet  it  is  obvious  that  such  power  must 
be  exercised  with  great  discretion,  lest  the  right 
to  property,  and  the  incentive  to  labour  and  to 
self-improvement,  should  be  endangered.  Still  it 
cannot  be  doubted  that  our  sanitary  laws  have  been 
influenced  by  an  unnecessary  timidity,  and  have 
been  too  much  hampered  by  opposing  opinions 
respecting  the  proper  limits  of  these  powers  and 
rights.    There  are  some  writers  who  question 
whether  the  State  has  any  right  to  interfere  with 
individual  action;  but  to  this  it  seems  answer 
enough  to  say  that  a  community  is,  after  all, 
nothing  but  a  collection  of  individuals,  whose 
united  action  is  merely  the  individual  action 
combined;  that  such  union,  as  represented  by 
the  majority,  is  a  necessity  for  the  security  of 
life  and  property,  and  in  those  cases  is  always 
enforced,  and  that  there  can  be  no  reason  why 
this  combined  action  should  not  also  regulate  the 
important  conditions  of  public  health  as  well  as 
the  relations  of  property  and  the  conduct  of  indi- 
viduals.   Practically,  also,  there  are  conditions 
affecting  the  health  of  its  members  with  which 
the  community  at  large  alone  can  deal,  and  with 
which,  therefore,  it  ought  to  deal.    It  can  also  be 
shown  that  this  common  action  has  already  been 
productive  of  the  greatest  good  in  several  cases, 
and  is  absolutely  necessary  in  order  to  counter- 
act the  ignorance,  carelessness,  selfishness,  and 
avarice  of  men. 

Although  there  are  many  old  statutes,  and  also 
provisions  in  the  common  law  of  England  affect- 
ing the  public  health,  the  sanitary  legislation  of 
England  may  be  said  to  date  from  the  passing  of 
the  Public  Health  Act  of  1848  (11  and  12  Vict, 
c-  63).  That  Act  was  followed  between  1856 
and  1872  by  a  variety  of  public  Acts  having 
sanitary  objects,  besides  others  of  local  applica- 
tion. These  public  Acts  have  been  now  consoli- 
dated in  the  great  Act  of  ]875  (38  and  39  Vict, 
c.  bo),  an  Act  for  consolidating  and  amending  the 
Acts  relating  to  public  health  in  England.  This 
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Act  is  cited  as  the  Public  Health  Act,  187,i  It 
does  not  apply  to  Scotland  or  Ireland,  whicli  have 
their  own  Health  Ants,  nor  to  the  Metropolis 
yhere  former  Nuisance  Removal  and  Sanitary 
Acts  continue  in  force.  This  statute  repeals 
(except  as  regards  the  Metropolis  and  Scotland 
u-nd  Ireland  in  certain  cases)  no  less  than  nine- 
teen Acts,'  and  affects  sixteen  others.  It  has 
not  only  consolidated  but  has  improved  the  law, 
and  in  several  cases  has  given  increased  powers 
to  local  sanitary  authorities. 

In  addition  to  this  Act  two  others  of  impor- 
tance were  passed  in  the  session  of  1876-  the 
Artisans  and  Labourers' DweUings  Improvement 
Act,  1870,  which  applies  only  to  the  Metropolis 
and  to  urban  districts  in  England  and  Ireland 
eo^^.^  population,  according  to  the  last  census, 
ot  ^5,000  and  upwards.  It  gives  powers  to  clear 
unhealthy  areas,  and  to  superintend  and  regu- 
late the  rebuilding  on  such  areas.  It  is  likely 
to  prove  a  very  important  Act,  and  doubtless 
will  m  time  be  followed  by  a  statute  dealing  with 
smaller  populations. 

In  the  same  session  an  Act  entitled  '  An  Act 
to  repeal  the  Adulteration  of  Food  Acts,  and  to 
make  better  pro^-ision  for  the  Sale  of  Food  and 
i)rugs  in  a  pure  state'  (38  and  39  Vict.  c.  63)— 
short  title,  'Sale  of  Food  and  Drugs  Act'— was 
passed.  It  repeals  entirely  or  partially  four 
Acts,  and  provides  for  the  appointment  of  public 
analysts,  and  for  the  pittchase  and  examination 
of  food  and  drugs. 

[More  recent  Acts  are  (a)  The  Rivers  PoUu- 
tion  Prevention  Act  of  1876,  to  which  reference 
will  be  made  m  the  course  of  the  present  article  : 
{/>)The  Contagious  Diseases  (Animals)  Act,  of 
1S78,  which  confers  certain  powers  for  the  pro- 
per keeping  of  cows  and  for  the  protection  of  milk 
against  injurious  influences ;  and  (c)  the  '  Pub- 
lic Health  (Water)  Act'  of  1878,  enabling  rural 
samtary  authorities  to  require  the  provision  of 
sufficient  water-supply.  In  intention,  at  least, 
these  Acts  fill  some  serious  gaps  in  the  sanitary 
legislation  of  the  country.] 

In  the  following  article  a  general  outline  is 
given  of  the  subject  of  Public  Health.  It  is,  of 
course,  impossible  to  fill  up  the  details,  which 
require  special  works  for  almost  every  heading. 
But  the  outline  will  show  the  points  which  are 
especially  deserving  of  attention,  and  which 
have  to  he  considered  both  in  legislation  and  in 
the  practical  performance  of  the  duties  of  medi 
cal  officers  of  health. 

Condition  of  Open  Lands,  Forests,  and  Rivers. 
The  drainage  of  land,  so  as  to  carry  off  water 
readily  and  thus  to  make  both  ground  and  air 
di'ier,  has  a  great  effect  on  public  health.  Ague, 
so  common  foi-morly  in  England,  has  greatly 
lessened,  and  dysentery,  which  so  often  went 
with  it,  has  almost  disappeared,  in  consequence 
of  drainage. 

The  movements  of  the  ground-water  which 
by  its  rises  and  falls,  influences  the  moisture 

■  The  only  Sanitary  Acts  of  previona  sessions  roinnin- 
ing  imrepc^iilccl  aro  tljo  Bakeliouses  Kogulatioua  Art  tl,„ 
Baths  and  W.^hhouses  Acts,  the  LabourW  cL.™ 
Lodging  Hoiisos  Acts,  and  tho  Artisans'  aud  r  „hn„f  ,^ 
Dwellings  Act,  18G8.  nud  Labouiers 
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and  the  amount  of  air  in  the  soil,  anil,  through 
these  conditions,  alters  the  amount  and  rapidity 
of  decomposition  therein,  has  been  supposed  also 
to  influence  health,  and  to  he  especial  y  con- 
nected with  the  development  of  typhoid  fever 
and  of  cholera.  A  moist  ground  is  also  believed, 
on  tolerably  strong  evidence,  to  be  favoui'able  to 
the  production  of  destructive  lung-diseases ;  and 
there  is  nodoxibt  that  rheumatism  and  catarrhal 
affections  are  more  common  on  damp  soils. 
Although  the  influence  of  the  ground-water  in 
cholera  is  questionable,  and  it  is  not  always  active 
in  the  production  of  typhoid  fever,  it  is  certain 
that  lowering  the  level  of  the  ground-water 
when  it  is  near  the  surface  is  often  followed  by 
the  best  results  on  the  general  health  of  the 
people,  and  in  hot  countries  malarious  diseases 
have  been  greatly  diminished,  even  when  the 
lowering  of  the  ground-water  has  not  exceeded 
a  few  inches. 

Land-drainage  operations,  as  they  influence 
public  health,  might  therefore  be  undertaken 
by  the  State,  but,  practically,  they  have  been 
carried  on  in  this  country  by  private  and  local 
enterprise,  aided  of  late  years  by  state  loans  on 
moderate  terms  of  interest  and  repayment.  In 
India  this  question  of  land  drainage  is  of  press- 
ing importance  in  water-logged  and  malarious 
districts,  and  it  is  one  which  in  that  country 
must  eventually  be  met  by  the  State,  though  its 
magnitude  and  cost  will  probably  cause  the 
question  to  be  deferred  as  long  as  possible. 

The  regulation  of  irrigation  operations  also 
may  become  an  important  matter  of  State  con- 
trol if  sewage  irrigation  ftixms  increase  in  num- 
ber. These  farms  should  not  be  situated  near-  to 
houses  (not  within  five  hundred  yards  if  pos- 
sible), and  the  lands  should  be  properly  prepared 
and  drained  so  that  there  is  no  stagnancy  of  the 
water.  If  properly  arranged  it  seems  clear  that 
sewage  irrigation  is  not  hui-tful  to  the  publir 
health.  Eice-field  irrigation  is  more  dif&cult  to 
manage,  as  the  water  must  rest  longer  on  the 
ground,  and  underground  drainage  is  less  rapid. 
Rice  fields,  then,  should  be  situated  at  a  greater 
distance  from  houses.  •         ,  j 

Up  to  the  present  time  no  law  in  England 
deals  with  the  subject  of  land  drainage  in  refer- 
ence especially  to  public  health,  for  the  Land 
Drainage  Act  of  1861  (2-1  and  26  Vict.  c.  133) 
refers  only  to  agricultural  purposes. 

The  regulation  of  forests  ought  to  be  con- 
sidered a  state  matter,  as  the  climate  of  a 
country  and,  therefore,  health  are  greatly  in- 
fluenced by  them.  The  removal  of  forests  pro- 
duces a  variety  of  direct  effects.  Greater 
movement  of  air  over  the  earth  is  permitted : 
the  soil  is  rendered  hotter  in  all  temperate  and 
hot  countries,  colder  in  northern  lands  ;  the  air 
is  drier  everywhere,  because  the  rainfall  is 
/ossened,  the  ground  is  drier,  and  the  evapo- 
ration from  leaves  is  lessened ;  the  gi-ound  is 
drier,  bectiuse  there  is  not  only  less  rain  but 
freer  evaporation,  and  the  roots  of  the  trees  no 
longer  obstruct  the  movement  of  the  ground- 
water, which  flows  off  more  rapidly.  These 
direct  effects  have  a  varying  sanitary  signi- 
ficance, according  to  circumstances  :  for  example, 
increased  movement  of  air  may  be  injurious,  if 
malarious  air  bo  no  longer  kept  away  from  a 


town,  as  is  supposed  to  be  the  case  with  the 
Roman  Campagna ;   again,   in   hilly  countriea 
where  the  trees  have  been  too  much  cleared 
off,  there  occurs  aridity  of  soil  as  a  rule,  and 
"•reater  rapidity  in  the  amount  of  water  passing 
mto  rivers  during  rains,  and  thus  leading  to 
floods.    In  this  island  the  regulation  of  forests 
is  not  a  matter  of  much  national  importance  ; 
it  is  otherwise  in  Germany  and  France,  where 
laws  exist  which  restrain  private  action  ;  and  iii 
Italy,  Greece,  and  Turkey  the  condition  of  the 
forests  requires  grave  consideration  as  a  matter 
of  public  health,  as  well  iis  of  climate  and  rain- 
fall.   In  India  this  is  also  the  case,  and  there 
are  several  important  sanitary  aspects  under 
which  the  operations  of  the  Forest  Department 
need  to  be  regarded. 

The  regidations  of  rivers,  such  as  the  embank- 
ments, narrowings,  deepenings,  and  removal  of 
obstructions,  have  generally  been  concerned  with 
little  else  than  navigation  or  the  prevention  of 
accumulations  ;  but  they  are  equally  important 
as  they  may  influence  the  outflow  of  the  land- 
water  from  their  drainage  areas,  and  in  that 
way  may  affect  the  di-yness  of  the  soil.  In  this 
regard  the  condition  of  all  watercourses  is  a 
matter  of  importance,  and  seems  obviously  a 
case  for  state  control.  It  is  not,  however,  usually 
included  in  the  subjects  of  public  health,  and 
when  any  large  watercourse  is  out  of  order,  and 
inundations  from  the  river  or  from  the  sea  are 
di-eaded,  the  Crown  usually  appoints,  on  the 
application  of  the  proprietors  of  the  adjoining 
lands,  a  Commission  of  Sewers,  under  the  above 
Land  Drainage  Act,  to  consider  what  should  be 
done. 

In  another  way  the  reguLition  of  rivers  is  of 
importance.  They  supply  the  drinking-water  of 
the  community  to  a  large  extent,  and  freedoi;. 
from  contamination  is,  therefore,  necessary.  At 
present  this  is  one  of  the  most  difficult  questions 
of  public  health,  and  for  some  years  a  Royal 
Commission  was  engaged  in  enquiring  into  the 
causes  and  remedies  of  the  pollution  of  rivers. 
The  chief  causes  of  contamination  are  the  dirty 
water  and  sewage  coming  from  towns,  and  the  re- 
fuse of  trade  operations.  The  former  can  be  best 
met  by  irrigation  or  by  filtration  through  land, 
though  the  immense  quantity  of  water  to  be 
purified,  and  the  price  or  position  of  land,  may 
cause  difficulty.  The  admixture  of  trade  refuse 
water  presents,  however,  the  greatest  difficulty  ; 
to  prohibit  the  flow  into  streams  wDuld  some- 
times be  to  prohibit  the  trade  works.'  At  pre- 
sent there  is  no  settled  standard  of  purity  for 
either  town  or  trade  water  before  its  discharge 
iiXo  strt'ams,  and  it  is  probable  that  the  standard 
must  vary  with  the  place  and  trade,  and  must 
depend  on  the  composition  of  the  water  as 
originally  supplied,  and  the  relation  between 
its  amount  and  the  body  of  water  into  which  it 
is  discharged.  Under  the  Public  Health  Act  of 
1876  (clauses  68  and  69)  a  Sanitary  Authority 
can  protect  any  watercourf^e  within  its  juns- 
diction  from  pollution  with  gas  or  with  sewage, 
but  not  from  pollution  by  trade  refuse.  On  the 
other  hand,  an  Authority  can  be  indicted  by 

'  A  Government  BiU  brouglitin  in  the  session  of  1874 
had  to  be  witlidrawn  in  consequence  o£  the  large  interest* 
involved  and  iv  oppoBitiou  to  it. 


landoTvners  or  others  for  creating  a  nuisance 
or  for  injuring  the  quality  of  the  water  by  dis- 
charging se-srago  into  a  stream.  In  certain 
cases,  as  of  the  rivers  Thames  and  Lea,  special 
Acts  restrain  the  pouring  of  sewage  into  them. 

It  may  be  said  on  the  whole  that  legislation 
with  respect  to  pollution  of  rivers  is  at  present 
Hesitating,  but  that  its  general  tendency  is 
gradually  to  make  the  rules  for  preserving  the 
piu'ity  of  river  water  more  and  more  stringent. 

[The  Act  of  1876  forbids  putting  into  a 
stream  or  inland  water— (1)  any  solid  refuse  of 
any  manufactory,  or  any  rubbish  or  cinders; 

(2)  any  sewage,  unless  the  best  practicable 
means  has  been  taken  to  render  it  harmless ; 

(3)  any  polluting  liquid  from  any  factory,  unless 
it  have  been  similarly  made  harmless.  Proceed- 
ings under  this  Act  can  only  be  taken  with  the 
assent  of  the  Local  Government  Board,  who  are 
to  have  regai-d  to  the  industrial  interests  in- 
volved.] 

Conditions  of  Habitations. — In  the  case  of  a 
town  of  any  size,  the  community  is  represented 
by  the  municipality  or  by  a  Boai-d  of  Health  or 
local  Commissioners.  In  the  case  of  country 
parts  and  villages  that  have  no  such  special  body, 
the  Poor  Law  Guardians  are  de  facto  the  sani- 
tary authority.  In  the  language  of  the  Public 
Health  Acts  of  1872  and  1876,  the  former  are 
the  Urban,  and  the  latter  the  Eural  Sanitary 
Authorities. 

Of  conditions  operative  upon  the  health  of 
the  individual  and  of  the  community,  the  one 
that  falls  most  conspicuously  within  the  pro- 
vince of  these  public  Sanitary  Authorities,  as 
of  the  Legislature  which  created  them,  is  the 
condition  under  which  people  have  their  dwell- 
ing— the  state  and  circumstances  of  their  habi- 
tation, both  in  the  particular  and  in  the  aggre- 
gate. So  true  is  this,  and  so  strongly  is  this 
consideration  felt  in  practice,  that  it  will  be 
convenient  to  arrange  the  various  subject- 
matters  of  the  present  article  with  the  notion 
of  condition  of  habitation  in  the  foreground ; 
and  to  regard  each  subject  as  it  principally  con- 
cerns communities  inhabiting  a  larger  or  smaller 
place,  or  as  it  concerns  the  particular  habi- 
tation. Thus  the  general  subject  of  public 
health  will,  with  little  exception,  be  here  dis- 
cussed under  the  three  following  divisions  : — 

I.  Collections  of  houses  forming  cities  and 
towns,  that  is,  populations  over  two  thousand 
persons.' 

II.  Villages,  that  is,  collections  of  houses,  with 
populations  of,  or  under,  two  thousand  persons. 

III.  Separate  houses. 

I.  Cities  and  Towns. — The  health  of  the  in- 
habitants of  English  towns,  as  judged  of  by  the 
annual  rate  of  mortality,  is  not  so  good  as  that 
of  the  people  of  rural  districts.  The  mean  an- 
nual mortality  differs  in  dilTerent  towns  from  20 
or  21  to  35  and  36  per  1,000  of  population,  while 
during  certain  periods  it  may  be  much  more.  In 
rural  districts  the  mortality  is  from  12  to  23  or 
24  per  1,000.    The  causes  of  the  difference  are 

•  There  is  no  offldal  deflnition  of  whnfc  constitutes  a 
town  or  village,  but  the  above  i-s  practically  the  best  tliat 
"Sn  be  adopted. 
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various  :  in  towns  there  is  greater  crowding, 
more  of  complete  destitution,  a  higher  degi-ee 
of  impurity  in  the  air  of  the  houses,  a  greater 
prevalence  of  infectious  diseases,  and  greater 
exposure  in  unliealthy  trades.  The  urban  in- 
habitants are  also  on  the  whole  more  intem- 
perate, are  less  vigorous  in  frame,  and  have  less 
active  exercise  in  the  open  air  than  the  rural 
population.  In  towns,  however,  it  is  especially 
the  mortality  of  children  under  five  years  old 
which  swells  the  death-rate,  owing  to  the  bad 
food  and  nurture,  and  the  exposure  to  impure  air 
of  the  children  of  the  poor.  In  all  cities  there 
are  districts,  inhabited  by  wealthy  people,  where 
the  mortality  will  bear  comparison  with  healthy 
country  places.  It  ought  to  be  possible,  there- 
fore, to  raise  the  health  of  the  inhabitants 
generally  towards  the  standard  of  these  favoured 
parts ;  and  the  object  of  the  local  government 
should  be,  by  thought  and  contrivance,  to  over- 
come, as  far  as  may  be,  the  difficulties  that 
poverty  puts  in  the  way  of  health. 

Hygienic  Conditions  of  Cities. — These  are  con- 
ditions referable  to : — 

1.  The  site  and  soil. 

2.  The  arrangement  and  building  of  houses. 

3.  The  water-supply. 

4.  The  removal  of  refuse  water  and  of  dry 
refuse. 

5.  The  removal  of  excreta. 

6.  The  conservancy  of  the  surface. 

7.  The  supply  of  food,  including  the  regu- 
lation of  slaughterhouses  and  bakehouses. 

8.  The  regulation  of  trades. 

9.  The  arrest  of  infectious  diseases. 

10.  The  disposal  of  the  dead. 

11,  The  supervision  of  nuisances. 

(1)  The  Site  and  Soil.— The  sites  of  old  cities 
were_  fixed  by  reason  of  war  or  commerce,  or  of 
vicinity  to  water-supply;  when  modern  cities 
arise  it  is  often  in  consequence  of  new  indus- 
tries being  developed,  coal  and  iron,  or  cotton, 
or  woollen  works,  and  the  site  is  determined  by 
convenience  of  trade.  In  England  new  towns 
and  villages  spring  up  without  regulation,  and 
when  they  attain  a  certain  size  and  some  sort 
of  municipal  government  is  formed,  it  is  often 
too  late  to  attend  to  arrangement  and  construc- 
tion of  houses  and  to  proper  preparation  of 
the  gi-ound.  It  were  to  be  desired  that  the 
Legislature  should  obtain  for  towns  during  their 
period  of  growth  and  extension,  adequate  atten- 
tion to  such  matters.  In  the  case  of  old  towns 
Local  Improvement  or  Health  Acts  are  often 
obtained,  by  which  the  errors  of  by-gone  times 
are  slowly  and  laboriously  removed. 

In  respect  of  the  site  it  is  necessary  to  dry 
the  ground  if  it  is  at  all  damp,  and  to  keep  it 
from  being  contaminated  by  refuse  and  perme- 
ation of  coal-gas.  It  is  one  of  the  advantages 
of  sewering  towns  that  the  ground  is  thereby 
drained,  and  many  sewers  are  now  laid  so  as  to 
facilitate  the  movement  of  the  ground  water  as 
well  as  to  serve  as  channels  for  liouse  waters. 
For  this  reason  alone  every  town  ought  to  have 
either  a  system  of  sewers  or  deep  drainnge  of 
some  kind.  There  should  be  no  cesspits  or 
middens,  or  manure  heaps,  in  uncemented  holes  • 
every  refuse  of  this  kind  ought  to  be  removed 
and  never  allowed  to  soak  into  the  gi-ound.  The 


1276 


IjrCHind  ought  in  fuct  to  be  secured  ngainst  every 
soTirce of  fontami nation.  Paving  of  all  streets  ;ind 
courts,  so  as  to  prevent  surface  impurities  from 
soaking  in,  and  great  care  in  the  construction  of 
the  public  sewers,  so  that  they  may  allow  of  no 
outflow,  will  keep  the  soil  of  a  city  free  from 
those  impurities  which,  under  the  influence  of 
heat,  water,  and  air,  generate  injurious  efiluvia 
that  may  be  sucked  into  houses.  It  is  neces- 
sary also  to  have  rules  about  '  made  ground.'  In- 
equalities in  the  surface  of  the  ground  are  often 
levelled  by  filling  in  with  refuse  of  all  kinds; 
house  and  chemical  refuse,  and  dr edgings  from 
rivers,  with  other  rubbish,  are  sometimes  used. 
Decomposition  goes  on  in  such  soils,  and  even- 
tually, if  not  too  foul,  they  purify  themselves, 
but  for  this  time  is  required.  In  the  'cinder 
refuse '  of  Liverpool,  which  is  tolerably  free 
from  impurities,  at  least  three  years  are  re- 
quired for  the  disappearance  of  the  more  easily 
decomposed  animal  and  vegetable  matters.  In 
other  made  soils  it  may  be  longer,  and  when  soil 
is  very  impure,  as  in  the  case  of  old  graveyards, 
it  is  uncertain  how  long  it  is  before  it  would  be 
safe  to  build  upon  it.  Every  made  soil  should 
be  well  drained,  so  that  air  and  water  may 
freely  pass  through  it,  and  the  best  should  have 
been  laid  down  from  two  to  four  years  before 
being  built  upon. 

The  permeation  of  coal-gas  from  pipes  is  a 
point  to  be  guarded  against,  and  the  ease  of 
preventing  this  would  be  much  increased  by  the 
use  of  subways,  the  objections  against  which 
are  more  theoretical  than  practical. 

With  respect  to  the  means  of  covering  the 
sides  of  city  streets  for  foot  passengers  good 
stone  paving  is  essential;  it  not  only  hinders 
the  evolution  of  effluvia  from  the  ground,  but  it 
greatly  increases  the  ease  of  cleaning  the  surface. 
In  many  Acts  full  powers  are  given  for  this 
purpose.  (Public  Health  Act  1876;  clauses  149- 
150,  and  42.) 

The  question  of  the  best  kind  of  road  for 
horse  and  carriage  traffic  is  not  quite  so  easily 
settled;  there  are  four  principal  plans:  maca- 
damizing, granite  blocks,  wood,  and  asphalte. 
As  a  mere  matter  of  health  the  two  last  are 
preferable ;  there  is  less  debris,  greater  ease  of 
cleaning,  and  less  noise.  Both  macadamizing 
and  granite  block  roads  soon  get  worn  into  fine 
mud,  which  is  made  up  of  finely  comminuted 
stone  mixed  with  droppings  from  horses,  and  the 
like.  In  wet  weather  this  is  washed  into  the 
sewers,  which  it  aids  in  obstructing,  and  it  forms 
a  useless  part  of  the  sewage.  In  dry  weather 
it  becomes  pulverised ;  floats  in  the  air  and  is 
one  of  the  ingredients  of  city  air,  from  which  it 
is  deposited  as  dust.  Wood  and  asphalte  break 
up  much  more  slowly  and  are  more  easily  cleaned 
both  by  rain  and  by  washing. 

(2)  The  arrangement  and  buildinfj  of  houses. 
The  arrangement  of  houses  and  .streets  in  towns 
iM  influenced  by  many  circumstances.  A  good 
return  for  monr>y,  facility  of  locomotion,  and 
lieauty  are  the  chief  considerations  in  new  towns. 
In  old  cities  questions  of  defence  and  of  ma- 
terials have  especially  regulated  the  siz'?  and 
direction  of  t  heir  streets,  and  the  height  and  com- 
pression of  their  houses.  Many  considerations  will 
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always  influence  the  formation  of  streets,  but  a 
free  p;issage  of  air  to  all  parts  of  a  town  is  a 
cardinal  point,  which  should  receive  the  utmost 
attention.  The  more  numerous  and  the  wider 
the  streets  aje,  the  less  impeded  will  be  tlie 
air-flow ;  in  no  case  should  a  street  be  less  in 
width  than  one  and  a-half  times  the  height  of 
a  house.' 

.  There  should  be  open  spaces  at  the  back  of 
the  houses,  and  all  back-to-back  building  should 
be  illegal.  The  erection  of  narrow  lanes  and 
alleys  should  be  prohibited  in  all  new  towns,  and 
the  back  courts  so  common  in  our  older  towns 
ought  to  be  gradoially  removed.  Additional  open 
spaces  should  be  provided  at  intervals ;  and 
streets  should  be  so  arranged  as  not  to  form 
stagnant  wells  of  air  between  the  houses.  Wide 
straight  streets  are  useful  for  ventilation,  and 
are  best  for  the  laying  of  pipes  and  tramways. 
Straight  lines  are  by  some  not  considered  beau- 
tiful, but  they  are  certainly  most  convenient. 

In  all  these  points  the  law  gave  some  power 
both  in  the  Public  Health  Act  of  1848  and  . in 
some  later  Acts,  which  granted  permissive  powers 
to  sanitary  authorities  to  purchase  dwellings  in 
order  to  improve  streets,  to  set  back  houses  when 
rebuilt,  &c.  These  powers  are  continued  in  the 
Public  Health  Act  of  1875,  clauses  149-160. 
As  regards  existing  towns  power  is  given  to 
urban  authorities  to  make  bye-laws  regulating 
the  width  of  new  streets,  provision  for  sewer- 
age, foundation  of  houses,  spaces  for  air  about 
houses,  the  drainage  of  buildings,  and_  other 
points.  So  also  a  new  provision  in  this  Act 
orders  that  when  only  the  front  of  a  house  in  a 
street  is  taken  down  the  urban  authority  may 
prescribe  the  line  of  the  new  building.  Local 
Improvement  Acts  have  also  been  obtained  by 
some  cities,  giving  larger  powers  of  demolition 
and  reconstruction,  and  the  ArtiEans'  Dwellings 
Act  of  1875  strengthens  these.  As  much,  however, 
is  left  to  local  authorities  in  these  matters,  there 
will  probably  be  no  uniformity  of  action,  and  it 
seems  important  to  make  very  stringent  general 
rules  on  all  these  points.  Moreover,  as  already 
said,  due  provision  should  be  made  beforehand 
for  the  proper  construction  of  the  many  new 
towns  which  must  needs  spring  up  in  the  course 
of  another  century.  The  case  seems  clear  for 
tlie  community  at  large  to  regulate  matters  so 
important  for  the  general  health,  to  a  greater 
degree  than  has  been  yet  done  in  any  Act.'  _ 

It  is  not  possible  to  state  with  any  precision 
the  number  of  persons  who  may  be  located  on  an 
acre.  This  will  depend  in  the  main  on  the  con- 
struction of  the  individual  houses  ;  but  it  may  be 
laid  down  as  a  general  rule  that  whatever  be  the 
size  of  the  houses,  the  amount  of  ground  not  occu- 
pied by  them  in  any  given  area  should  be  con- 


'  In  some  locnl  Acts  the  -iridtb  of  a  street  is  fixed  at 
the  height  of  a  house,  but  this  is  too  smnll. 

"  As  an  instance  of  the  necessity  of  this  state  in*^' 
fcrciicc,  the  case  of  Liverpool  may  be  cited.  More  tlian  /O 
years  npo  tlie  Corporation  was  \viimcd  by  the  medical 
practitioners  of  Liver)iool.  that  the  houses  then  being 
erected,  aud  their  arranBemout.  must  prove  nnhciuthy 
dwcllinps.  No  regard  was  paid  to  this,  and  'y^I 
pool  w-ill  have  to  undo,  at  enormous  cost,  what  rafirht  at 
the  time  have  been  put  a  stop  to  with  case.  A  P'JP^oi'y 
Or.  Russell,  of  Glasgow,  in  Public  /ferill/i,  March  18.6, 
cxempliflcs  the  same  thing  in  a  most  striking  manner,  by 
the  case  of  Glasgow, 
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eiderably  in  excess  of  the  amount  actually  taken 
np  by  houses. 

An  important  point  to  determine  is  the  height 
of  the  houses.  In  England  a  large  proportion 
of  our  to\™s  consists  of  low  brick  houses ;  if 
these  lire  not  too  crowded  they  give  a  good  dis- 
tribution of  the  inhabitants  and  oppose  little 
obstacle  to  the  movement  of  air.  When  the 
houses  are  very  lofty  the  air-currents  must  be 
much  more  impeded,  and  therefore  the  streets 
ought  to  be  much  wider,  and  open  spaces  here 
and  there  more  carefully  provided.  The  con- 
struction of  the  separate  houses  cannot  be 
altogether  a  matter  of  municipal  control,  but 
certain  rules  as  to  ground  plan,  foundations,  and 
arrangement  of  closets,  and  the  thickness  of 
party  walls,  are  in  most  towns  enforced  in  respect 
of  new  hoTises. 

So  in  all  houses,  whether  urban  or  rural,  there 
should  be  means  of  ventilation  for  every  room  ; 
no  inhabited  room  should  have  a  borrowed  light, 
but  should  have  a  window  opening  directly  on 
the  external  air ;  every  window  should  open,  and 
especially  at  the  top ;  every  room  should  be 
of  good  height,  not  less  than  nine  feet  in  the 
smallest,  and  ten  and  eleven  feet  in  larger 
rooms  ;  the  closets  ought  to  be  arranged  in  such 
a  manner  that,  in  addition  to  ventilation  of  tlie 
closet  itself,  there  should  be  thorough  cross  ven- 
tilation into  the  open  air  between  the  closet  and 
the  rest  of  the  house,  and  this  is  best  accom- 
plished by  having  projecting  portions  of  the 
building  to  contain  the  closets;  every  house 
should  be  properly  provided  with  closets  in  pro- 
portion to  its  population  ;  there  should  be  proper 
water-supply,  with  easily  inspected  storage,  if 
house-storage  is  permitted,  and  easy  methods  of 
carrying  off  the  dirty  house-water  ;  there  should 
be  proper  arrangements  for  the  collection  and 
temporary  storage  of  dry  house  refuse ;  and 
house  drains  and  pipes  should  be  constructed 
and  ventilated  on  the  principles  that  will  pre- 
sently be  set  forth. 

All  these  matters  are  easy  to  regulate  without 
interfering  too  much  with  the  plans  of  the  archi- 
tect, and  have,  in  fact,  been  more  or  less  dealt 
with  in  several  Acts.  In  places  with  urban 
powers,  indeed,  bye-laws  under  the  Public 
Health  Act  can  be  made  to  regulate  the  majo- 
rity of  such  points. 

(3)  The  Water-supply.  In  a  town  with  sewers 
and  water-closets  it  is  generally  considered  that 
the  supply  of  water  per  head  daily  should  not 
be  less  than  25  gallons ;  and  if  there  are  trades 
using  large  quantities  of  water,  from  five  to  ten 
gallons  additional  (reckoned  per  head  of  popula- 
tion) are  wanted  for  the  town.  If  there  are  no 
water-closets,  from  14  to  20  gallons  per  head 
daily  appears  to  be  the  amount  usually  consi- 
dered sufficient  in  large  English  towns. 

Many  Acts,  public  and  local,  regulate  water- 
supply.  The  sanitary  Authorities  of  any  place 
have  had  large  permissive  powers  (under  previous 
Acts,  and  now  under  the  Public  Health  Act  of 
1875,  clauses  51-67)  as  to  constructing,  or  buying 
and  maintaining  waterworks,  and  building  and 
cleansing  public  cisterns,  fountains,  &c.,  and 
powers  are  given  also  to  protect  watercourso'S 
or  watersheds  whence  the  supply  is  derived.  The 
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Public  Health  Act  of  1875  has  also  increased, 
in  some  ways,  the  powers  of  the  local  authority, 
and  in  certain  cases  the  powers  of  the  Public 
Health  (Water)  Act  of  1878  can  be  exercised 
in  towns.  In  local  Acts  powers  are  also  given 
to  ensure  proper  fittings  in  houses,  to  carry  cut 
constant  service,  and  other  points  of  the  kind. 

The  following  are  the  matters  of  chief  im- 
portance in  towns  : — (a)  The  supply  should  be 
taken  from  sources  capable  of  affording  a  quantity 
adequate  to  the  present  and  proximate  wants  of 
the  town,  with  such  approach  to  constancy  as 
may  be  attainable.  In  quality,'  the  great  points 
are  to  ensure  that  the  water  is  clear  or  is  easily 
and  completely  freed  from  sediment  by  sand- 
flltration,  and  is  well  aerated,  pleasant  to  taste, 
and  without  smell ;  that  it  contains  no  inju- 
rious animal  constituents,  and  cannot  become 
contaminated  with  excreta  of  men  or  animals,  or 
with  foul  water  from  houses ;  that  it  contains  no 
injurious  amount  of  vegetable  matter  (not  more 
than  2  or  3  grains  per  gallon)  and  that  its  mineral 
constituents  are  of  moderate  amount,  not  exceed 
ing  60  grains  per  gallon  as  a  maximum,  and  con- 
sisting of  such  mineral  matters  as  are  not  likely 
to  be  injurious.  With  respect  to  lime  especially, 
much  discussion  has  taken  place  as  to  whnther 
soft  or  hard  water  (from  calcium  carbonate)  is 
best  for  a  town  ;  the  soft  water  is  preferred  for 
many  trades  and  is  probably  best  for  health, 
though  it  has  been  found  impossible  to  prove 
this  by  statistics ;  it  is  certain  that  the  in- 
habitants of  numerous  towns  using  a  good 
chalk  water  have  excellent  health,  and  it  would 
seem  in  fact  that  the  question  between  water 
hard  from  calcium  carbonate  and  soft  water  is 
not  an  important  one.  When  water  is  hard  from 
calcium  chloride  and  sulphate  it  seems  more  in- 
jiu'ious  to  health.  The  great  point  in  choosing 
water  is,  in  practice,  its  freedom  from  any 
chance  of  contamination  with  excreta,  or  with 
refuse  matter  from  habitations. 

The  sources  of  supply  are  natural  lakes,  arti- 
ficial lakes  and  gathering  grounds,  rivers,  springs, 
and  wells. 

In  towns  of  any  size  superficial  and  shallow 
wells  are  always  suspicious  sources,  as  it  is  im- 
possible to  secure  them  from  foul  overflows  and 
soakages.  Clause  70  of  the  Public  Health  Act 
1875  gives  power  to  close  weUs,  tanks,  cisterns, 
or  pumps  if  the  water  be  polluted. 

The  duties  of  a  medical  officer  of  health  should 
include  the  supervision  of  the  sources  of  supply, 
so  as  to  detect  and  prevent  any  possible  con- 
tamination. 

(6)  The  water  when  supplied,  except  in  the 
case  of  deep  well  waters,  most  commonly  needs 
to  be  stored  and  filtered.  The  reservoirs  of  our 
towns  contain  from  one  to  three  months' supply,  or 
less  if  the  supply  is  very  constant.  The  reservoirs 
require  to  be  well  placed  ;  to  be  clear  of  trees, 
and  protected  from  danger  of  anything  being 
thrown  into  them.  The  filters  are  usually  made 
of  sand  about  3  feet  in  depth,  and  the  water  is 
passed  through  at  the  rate  of  from  ^  to  1  gallon 

'  Section  BS  of  the  Public  Health  Act,  1875,  imposes  on 
tlie  Looul  Sanitary  Authority  the  obligation  of  koepiuff 
the  Bupply  of  water  pure  and  wholesome  in  the  case  of 
\vaterworlt3  which  have  been  purchased  or  constructed 
by  them. 
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to  every  square  inch  of  surface  in  24  hours.  The 
upper  sand  of  the  filters  requires  frequent  clean- 
ing, and  should  be  regularly  inspected.  This 
plan  acts  well,  but  constant  supervision  is  neces- 
sary. 

(c)  After  filtration  the  water  is  distributed  by 
means  of  pipes,  usually  by  iron  pipes,  tarred  or 
concreted  inside,  for  the  larger  conduits,  and  then 
by  lead  pipes,  or  what  is  better,  tinned-lead  pipes 
for  the  smaller.    Both  iron  and  lead,  and  espe- 
cially the  latter,  are  dissolved  by  some  waters, 
and  the  question  whether  lead  is  so  dissolved  has 
often  to  be  answered;  in  examining  into  this 
matter  the  water  should  be  taken  after  it  has 
been  in  contact  with  the  pipes  for  some  hours. 
Carried  down  by  these  pipes  the  water  is  either 
delivered  at  intervals  to  house  cisterns,  or,  what 
is  far  better,  is  supplied  on  the  constant  plan 
without  house-storage.    If  it  be  not  possible 
to  dispense  with  house-cisterns,  they  should  be 
well  made  of  slate  or  concrete,  should  be  able 
to  be  easily  inspected  and  cleaned,  and  their 
overflow  pipes  should  always  end  in  the  open 
air,  never  go  into  any  sewer.     The  greatest 
care  should  be  taken  that  the  cistern  water 
shall  run  no  risk  of  contamination  by  absorp- 
tion of  foul  air  or  by  soakage  into  the  cistern, 
which  should  be  well  covered  to  prevent  dust 
getting  in. 

If  the  constant  system  is  in  force  it  should  be 
truly  constant,  for  if  the  water  is  cut  oiF  at 
intervals,  and  the  house-pipes  are  then  emptied, 
air  must  be  drawn  into  them  and  this  air  may 
be  foul ;  it  has  even  happened  that  dirty  liquids 
have  been  sucked  into  water  pipes,  as  where 
a  closet  service-pipe  has  dipped  into  a  choked 
closet-pan,  and  in  this  way  excreta  have  not  only 
passed  into  these  house-pipes  but  have  even 
got  into  the  mains.  Under  a  constant  system 
and  under  an  intermitting  system  alike,  small 
service-cisterns  are  needed  for  water-closets  and 
for  kitchen-boilers,  and  precautions  have  to  be 
taken  with  these  cisterns  equally  with  larger 
Btorage-cisterns.  In  fact  too  great  care  cannot 
be  taken  in  thoroughly  guarding  water-pipes 
and  cisterns  in  every  way.  The  dangers  con- 
nected both  witli  the  intermittent  and  constant 
systems  have  only  been  fully  recognised  during 
the  last  few  years. 

The  sources  of  contamination  of  drinking  water 
are  very  numerous,  and  may  affect  the  water  at 
its  source,  in  its  flow,  in  the  reservoir,  or  during 
distribution.  If  stored  in  houses  it  is  especially 
exposed  to  risk  ;  and  this  is  the  grand  argument 
for  constant  service,  that  the  water  may  be  de- 
livered immediately  after  filtration.  The  plan  of 
cistern-storage,  indeed,  lessens  those  risks  that 
are  incidental  to  intermissions  ;  but  this  plan  de- 
mands that  cisterns  be  properly  made  and  placed, 
and  be  regularly  cleaned.  For  low-rented  houses 
these  conditions  are  very  difficult  of  attainment, 
and  therefore  the  constant  service  is  peculiarly 
adapted  to  the  houses  of  the  poor.  Siphon- 
filters  of  animal  charcoal  placed  in  cisterns,  filter 
the  water  immediately  before  use,  and  are  much 
to  be  recommended. 

In  all  towns  the  ssrvioe  should  be  at  high 
pressure,  so  that  water  may  be  carried  to  every 
floor  and  thus  labour  be  spared,  and  the  fresh- 
ness of  the  water  bo  secured.    In  towns  where 


the  water  is  not  carried  into  the  houses,  but  is 
fetched  from  '  hydrants '  or  stand  pipes  in  the 
street,  it  has  to  be  stored  in  the  houses  in  buckets 
and  runs  many  chances  of  impurity. 

A  town  requires  water  for  public  purposes, 
such  as  for  public  baths,  washhouses,  flooding 
and  washing  streets,  flushing  sewers,  and  putting 
out  fires.  Statutory  powers  are  given  for  carry- 
ing out  these  objects. 

(4)  The  disposal  of  dirty  home-water  end  dry 
refuse. — After  being  distributed  and  used  in 
houses  or  trades,  the  water  with  the  impurities 
it  has  gathered  must  be  carried  out  of  the  town. 
The  inhabitants  should  have  no  difficulty  in 
getting  rid  of  their  dirty  water,  or  the  same 
water  will  come  to  be  used  several  times  for 
cooking  and  for  washing.  Houses  ought  to  have 
convenient  sinks  discharging  by  trapped  pipes 
opening  outside  the  house,  not  into  a  drain,  but 
over  a  drain-grating.  From  hence  it  must  go 
along  pipes  or  sewers,  and  be  disposed  of  at 
the  outfall  in  some  way.  House-water,  besides 
other  impurities,  invariably  contains  some  por- 
tion of  urine.  It  is  not  fit  to  be  at  once  dis- 
chai-ged  into  streams,  but  as  its  fertilising 
powers  are  small  it  is  not  well  adapted  for  irri- 
gation or  precipitation.  The  best  plan  appears 
to  be  to  filter  it  by  intermittent  filtration  on  a 
small  area  of  properly  prepared  and  drained 
ground,  and  then  to  carry  it  into  the  nearest 
stream. 

The  dry  refuse  of  houses  consists  of  cinders 
and  ashes,  remains  of  food,  dust  from  sweepings, 
and  various  other  used-up  articles  of  house  life. 
In  some  towns  there  is  little  difficulty  in  disposing 
of  this  refuse.  After  being  carted  away  it  is 
sorted,  and  every  article  finds  a  sale.  In  other 
towns,  however,  the  disposal  of  the  house-refuse 
is  a  matter  of  difficulty  and  expense.  In  some 
places  the  dry  refuse  is  placed  every  day  by  the 
inhabitants  in  front  of  the  houses  and  is  removed 
by  scavengers.  In  other  cases  there  is  storage 
of  refuse  on  the  premises  ;  if  this  is  done  every 
house  should  have  a  properly  prepared  dust- 
bin, well-paved  to  prevent  soakage,  well-covered 
so  as  to  be  kept  dry,  and  so  placed  as  to  be 
convenient  for  the  house  as  well  as  for  the 
town-scavengers.  In  the  building  of  any  house 
the  arrangements  for  the  position  of  the  dust-bin 
are  almost  as  important  as  those  for  the  closets. 
The  removal  oiight  to  be  frequent  and  regular, 
but  the  frequency  has  to  be  fixed  by  speci.U 
circumstances. 

(5)  The  removal  of  excreta. — The  excreta  of 
the  skin  and  lungs  are  got  rid  of  by  ventilatii-n 
and  wiishing,  so  that  this  heading  refers  only  to 
the  solid  and  liquid  excreta.  These  average  re- 
spectively (for  both  sexes  and  all  ages)  about  2i 
ounces  avoirdupois  of  solid  excrement  and  40 
fluid  ounces  of  urine  per  diem. 

The  excreta  ought  not  to  soak  into  the  earth, 
or  to  remain  near  dwellings.  The  common 
privy  and  the  '  midden  '  of  northern  towns  can- 
not bo  brought  to  fulfil  these  conditions.  In 
towns  above  10,000  inhabitants  it  now  seems 
clear  that  there  is  no  possibility  of  using  the 
earth  or  any  deodorising  plan,  on  account  of  tho 
expense  of  transport.    Therefore,  for  towns,  two 
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<or  perhaps  three  plans  only  remiiin  :  1.  The  dry 
pUn  -nith  freqnent  removal,  -with  perhaps  such. 
deodorisation  as  the  ashes  of  the  house  may  give 
— this  is  the  so-called  '  puil  system'  in  some  one 
of  its  forms.  2.  The  water  system,  the  excreta 
being  carried  ofif  from  the  house  along  drains 
-and  sewers,  by  the  aid  of  water.  3.  The  air  or 
pneumatic  system  of  Captain  Liernur,  in  which 
the  excreta,  unmixed  with  water,  are  sucked 
through  pipes  into  a  central  reservoir  by  an  air- 
pump,  worked  by  a  steam-engine.  This  plan  of 
removal  is  as  yet  unfamiliar.  It  is  now  being 
fully  tried  on  the  Continent,  and  in  after  years 
there  will  be  reliable  data  as  to  cost  for  original 
plant  and  for  maintenance,  as  to  certainty  and 
efficiency  of  working,  and  as  to  returns  from 
sale,  all  of  which  are  now  matters  of  doubt. 

It  would  not  be  possible  to  discuss  here  the 
relative  value  and  the  technical  details  of  the 
pail  and  the  water  systems.  Both  are  largely  used 
in  England.  The  former  is  used  in  towns  where 
the  barbarous  cesspit  and  midden  plans  are 
abolislied,  and  yet  where  proper  sewers  cannot 
be  made,  or  water  is  deficient,  or  land  cannot  be 
obtained  for  irrigation  or  filtration ;  it  has  the 
disadvantage  of  keeping  the  excreta  for  some 
days  near  the  house,  and  is  sometimes  attended 
with  nuisances  in  the  working,  but,  on  the 
whole,  it  is  capable  of  keeping  a  town  clean 
■when  it  is  properly  carried  out,  and  it  is  an 
immense  advance  over  the  old  midden  system, 
which  retained  the  excreta  for  long  periods  in 
the  very  midst  of  the  people.  It  is,  however, 
essential  that  the  removal  of  the  excreta  should 
be  frequent,  that  is,  once  a  week  or  so — twice  a 
week  if  practicable.  After  removal  the  excreta 
are  applied  at  once  to  the  land,  or  are  made  into 
poudrette.  In  some  towns  the  house-ashes  are 
thrown  on  a  wire  screen,  so  as  to  allow  the 
fine  ash  to  fall  on  the  excreta — this  is  sometimes 
called  the  '  ash  plan  ;'  in  other  cases  deodorants 
are  used.  The  '  Goux  system  '  is  to  place  some 
absorbent  material  round  the  interior  of  the  pail 
to  absorb  the  urine. 

The  water  system  is  more  complicated,  and 
probably  more  expensive,  but  if  properly  carried 
out  is  more  effectual.  If  a  town  can  make  good 
sewers,  and  has  water  for  flushing  and  land 
through  which  the  sewer  water  can  be  passed  by 
filtration  or  irrigation  or  both,  the  water  sys- 
tem is  the  best  for  health. 

It  is  essential,  however,  that  sewers  should  be 
well  constructed,  and  should  allow  no  deposit, 
and  that  they  should  be  thoroughly  ventilated. 
Deposits  are  prevented  by  having  egg-shaped 
sewers  with  a  proper  fall,  easy  means  of  access 
for  inspection  and  cleaning,  and  a  regular  flow 
of  water  with  periodical  flushing.  The  venti- 
lation of  sewers,  which  is  now  enforced  by  law 
(clause  19,  Public  Health  Act,  1876),  is  best  ef- 
fected by  having  numerous  openings — as  many, 
in  fact,  as  can  be  made—  so  as  to  allow  constant 
and  free  interchange  between  the  sewer  air 
and  the  atmosphere.  These  openings  may  be  by 
street-gratings  or  by  special  shafts,  according  to 
circumstances.  Ventilation  throughfurnace  chim- 
neys can  be  sometimes  done,  but  is  of  no  avail 
for  distant  portions  of  the  sowers.  The  open- 
ings may,  at  certain  points  wliere  the  shafts 
or  gratings  are  near  houses,  have  to  be  guarded 
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by  trays  of  charcoal,  through  which  the  sewer 
air  passes.  But  in  whatever  way  it  is  done,  the 
rule  must  be  to  have  the  freest  communication 
between  the  sewer  air  and  tlie  general  atmo- 
sphere. This  free  ventilation  occasions  no  offence 
if  the  sewers  are  properly  made  and  kept ;  while, 
if  the  air  of  sewers  at  the  ventilators  is  found 
offensive,  the  ventilation  will  at  least  have  pro- 
vided against  the  more  dangerous  discharge  of 
the  foul  air  into  houses.  As  a  further  provision 
against  possible  reflux  or  suction  of  the  air  of 
the  public  sewers  into  houses  the  following  ar- 
rangement should  be  rendered  imperative  by 
law.  At  some  point  in  the  coiu-se  of  every  house- 
drain,  before  it  reaches  the  main  sewer,  there 
shoiild  be  complete  disconnection  by  means  of  (a) 
a  '  siphon-trap,'  through  which  all  the  liquids  of 
the  house  must  pass,  and  which,  therefore,  must 
always  be  charged  with  water  while  the  house 
is  inhabited  ;  and  of  (6)  an  opening  from  the 
house-drain  to  the  outside  air,  made  on  the  house 
side  of  the  siphon- trap,  to  provide  for  the  escape 
of  any  sewer-air  that  may  force  the  trap,  as  well 
as  for  the  ventilation  of  the  house-drain  proper. 
If  this  were  done  the  spreading  of  disease  by 
town  sewers  would  be  impossible,  and  the  greatest 
objection  to  them  would  be  removed.  The  com- 
munity constructs  the  main  sewers,  but  it  would 
seem  .just  that  the  owners  of  house  property,  who 
provide  the  house-drains  and  are  obliged  by  law 
to  connect  them  with  the  public  sewer,  should  be 
compelled  to  put  down  one  of  the  open-air  traps, 
which  renders  reflux  impossible  into  their  houses. 

Sewers  have  been  objected  to  on  accoimt  of 
the  occasional  spread  of  typhoid  fever  and  diar- 
rhceal  affections,  and  perhaps  of  cholera  and 
diphtheria  by  their  agency;  but,  if  properly 
arranged,  and  with  disconnection  between  the 
sewer  and  houses,  there  would  be  no  danger ;  and 
it  is  difficult  in  any  ease  to  see  how  sewers  can 
be  displaced  or  be  substituted  by  any  other  plan. 
The  house-water  must  be  carried  off,  and  it  is 
impure  even  if  no  excreta  are  allowed  to  flow 
in.  Even  if  the  pail  or  pneumatic  plan  be 
adopted,  there  must  still  be  town  sewers  for 
dirty  house-water,  and  all  the  precautions  above 
alluded  to  must  be  enforced.  Sewers,  then, 
whether  or  not  they  receive  the  excreta  of  a 
town,  are  a  necessity,  and  with  proper  construc- 
tion and  management,  they  certainly  ought  to 
be  solely  beneficial  to  the  public  health.  It  is 
certain  that  when  a  town  is  well  sewered  the 
prevalence  of  enteric  fever  is  lessened  even  to 
the  point  of  extinction,  and  diarrhceal  affections 
have  appeared  to  be  more  uncommon.  Drying 
of  the  soil  by  sewers  also  lessens  phthisis.  It  is 
a  question  of  engineering  detail  whether  the 
sewers  carrying  the  house-water  should  also 
carry  off  the  rain  water.  In  some  cases  the 
'  separate  system '  (that  is,  having  different  chan- 
nels for  house  and  rain  water)  appears  clearly  the 
best.  The  sewer  water  is  less  in  amount,  more 
regular  in  flow  from  day  to  day,  and  richer  in 
fertilizing  properties. 

"With  regard  to  the  disposal  of  the  sewer  water 
three  plans  can  be  followed  in  the  case  of  towns 
which  cannot  discharge  at  once  into  the  sea  or 
(without  disobeying  the  Eivers  Pollution  Preven- 
tion Act  of  1876)  into  a  hirge  river :  first,  precipi- 
tation at  the  outfall  with  a  chemical  agent  such  as 
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lime,  iihiininouscompounds,  phosphate  of  limfiand 
alumina,  clay,  &c.  A  great  number  of  chomiciil 
agents  have  boon  proposed,  and  several  clarify  the 
water  fairly,  but  none  yield  a  deposit  which  pays 
the  expenses  either  as  manure  or  when  burnt 
into  cement.  Precipitation  must,  however,  be 
hud  recourse  to  when  land  cannot  bo  obtained. 
Second,  irrigation,  one  acre  being  sufficient  for 
the  excreta  of  about  one  hundred  persons.  Third, 
intermittent  filtration,  where  one  acre  is  sufficient 
for  from  2,000  to  3,000  persons;  the  land  re- 
ceives water  six  hours  out  of  the  twenty-four,  and 
is  deeply  drained.  In  neither  extended  irriga- 
-jon  nor  in  filtration  on  a  limited  area  is  there 
my  adequate  profit,  but  still  there  appears  to  be 
some,  and  the  purification  is  more  complete  than 
by  precipitation.  In  some  cases  after  filtration 
the  water  is  passed  over  farm  land,  and  this 
double  puiiflcation  appears  to  be  very  satisfac- 
tory. 

It  appears  certain  that  neither  irrigation 
sewage  farms  cor  filter-beds  are  hurtful  to  the 
public  health  wtidn  properly  managed. 

(6)  Hie  conservancy  of  the  surface  area. — The 
cleansing  of  the  surface  area  of  towns  is  secured 
partly  by  powers  originally  given  in  a  variety  of 
Sanitary  Acts,  general  and  local,  and  continued 
with  additions  in  the  Public  Health  Act  of 
1875,  clauses  42-50.  These  powers  are  large 
and  on  the  whole  sufficient.  The  sanitary  im- 
portance of  thorough  surface-cleansing  is  ob- 
vious ;  the  mud  and  dirt  of  towns  and  refuse  of 
all  kinds,  wetted  by  rain  and  exposed  to  heat, 
soon  decompose  and  give  out  injurious  effluvia, 
especially  in  narrow  courts  and  lanes  where  the 
movement  of  air  is  impeded.  The  excellent 
eflTect  on  health  of  paving  a  town  has  been  often 
observed.  Public  streets  of  all  kinds  can  be 
easily  kept  clean,  but  want  of  paving  and  conse- 
quent foulness  on  private  premises  require  to  be 
sought  out.  Under  the  above  and  other  clauses 
in  the  Act  the  supervision  of  pigsties  and  stables 
is  carried  out  and,  generally,  conditions  which 
can  give  rise  to  nuisances  injiu-ious  to  health 
can  be  legally  dealt  with. 

(7)  The  Supply  of  Food,  including  the  'Regula- 
tion of  Slaughter-,Cow-,  and  Bake-houses. — A  very- 
important  duty  of  a  municipality  is  to  supervise 
the  food  of  the  people.  While  the  price  and 
quality  must  be  left  to  the  ordinary  operations 
of  commerce,  the  responsibility  of  preventing 
falsifications,  and  of  ensuring  that  the  article 
shall  not  be  injurious  to  health,  must  rest  on 
the  sanitary  authority.  The  regulation  of 
slaughter-houses  and  knackers'-yards,  directed 
by  former  Acts,  is  authorised  afresh  by  the  Pub- 
lic Health  Act  of  1875,  dauses  166  to  170. 
Private  slaughter  houses  are  licensed,  and  can  be 
visited  and  subjected  to  bye-laws.  They  are 
often  constructed  out  of  buildings  intended  for 
other  purposes,  are  not  fitted  with  proper  appli- 
ances, and  are  generally  placed  in  the  densest 
part  of  the  town.  The  evils  attending  them  are 
gradually  being  removed  by  the  erection  of  pub- 
lic slaughter-houses,  whore  abundant  air,  water, 
good  sewers  and  means  of  cleansing  are  provided. 
The  custom  of  slaughtering  in  the  country  and 
then  sending  the  meat  to  cities  is  increasing  and 
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this  again  renders  private  slaughter-houses  less 
necessary. 

The  transport  of  cattle  and  sheep  to  towns  is  a 
matter  of  very  great  importance  as  respects  botli 
the  goodness  of  the  meat  and  the  comfort  of  tht- 
animals.  It  is  a  matter  which  should  be  dealt 
with  in  the  Public  Health  Act,  and  should  be 
under  control  to  a  certain  point.  Space  in  the 
trades,  supply  of  water  and  food,  length  of  jour- 
neys, and  other  matters,  require  regulation. 

Cowhouses  are  usually  inspected  by  sanitary 
authorities,  in  pursuance  of  the  powers  of  the 
Public  Health  Act,  §§  91-92,  or  of  private  Acts. 
In  the  metropolis  they  have  to  be  licensed  by 
magistrates.  A  certain  cubic  space  is  usually 
allowed  to  each  cow  (1,000  cubic  feet  should  be 
the  minimum),  and  cleanliness  is  enforced.  The 
condition  of  small  cowhouses  and  dailies,  and  of 
the  water-supply  and  drains  attached  to  them, 
requires  more  attention  than  it  has  received,  as 
both  enteric  and  scarlet  fever  are  now  known  to 
have  been  spread  by  the  agency  of  milk. 

[To  these  diseases  must  now  be  added  diph- 
theria ;  and  the  suggestion  that  diseases  of  the 
animals  themselves,  as  well  as  impurities  re- 
ceived from  water  or  air  into  their  milk,  are 
concerned  in  the  production  of  milk-epidemics 
among  human  communities,  will  henceforth  al- 
ways have  to  be  kept  in  view. 

The  foregoing  requirement  has  been  in  a 
measure  fulfilled  by  the  Contagious  Diseases 
(Animals)  Act  of  1878,  which  requires  cowhouses 
to  be  licensed,  and  their  sanitary  condition  at- 
tended to ;  and  requires  precautions  to  be  taken 
in  dairies  and  miUishops  against  the  contamina- 
tion or  infection  of  milk.  An  Order  of  Council 
has  been  made  respecting  these  various  matters. 
It  is  observable  that  sanitary  authorities  are  not 
charged  with  the  duty  of  inspection  under  this 
Act,  except  in  the  case  of  corporate  towns.] 

Bakehmises  are  regulated  under  a  special  Act 
(26  and  27  Vict.,  c.  40)  which  was  passed  after 
long  enquiry  into  the  condition  of  the  trade.  By 
this  Act  the  bakehouse  is  ordered  to  be  kept  in 
a  cleanly  condition,  to  be  properly  ventilated, 
protected  from  effluvia,  and  not  to  be  used  as  a 
sleeping-place.  The  condition  of  the  bakehouses 
disclosed  by  the  enquiry  referred  to,  was  in  the 
highest  degree  disgraceful  and  repugnant. 

The  inspection  of  the  chief  articles  of  food 
takes  place  under  the  Public  Health  Act  of  1875, 
clauses  116  to  319,  in  respect  of  meat,  game, 
poultry,  fish,  fruit,  vegetables,  corn,  bread,  flour, 
and  milk,  and  under  the  Adidteration  .and 
Licensing  Acts  in  respect  to  other  articles  of 
food. 

The  following  are  the  chief  sanitary  pointe  in 
each  case : — 

1.  Meat. — Much  doubt  exists  as  to  the  extent 
to  which  the  condemnation  of  meat  exposed  to 
sale  should  be  carried.  There  is  no  doubt  that 
meat  sufficiently  decomposed  to  be  discoloured 
and  to  have  a  putrid  smell,  and  meat  with  ab- 
scesses and  suppurations,  should  be  condemner', 
but  the  difficuliy  arises  with  meat  apparently 
sound  or  not  very  obviously  otherwise,  butwhicfi 
is  derived  from  diseased  animal/i. 

Though  opinions  diflfer  on  this  point,  it  may 
perhaps  be  said  that  meat  derived  from  nnim.ils 
dead  of  inflammatory  diseases  and  of  epidemic 
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pleuro-pneamonia  may  be  used,  but  that  beef 
from  cattle  dead  of  cattle-plague  and  anthrax 
(malignant  pustule),  mutton  from  sheep  with 
smaU-pox  and  splenic  apoplexy,  and  pork  from 
pigs  with  carbuncular  diseases,  hog-cholera,  hog- 
typhus,  and  scarlet-fever,  should  not  be  used, 
although  it  is  not  easy  to  give  conclusive  evi- 
dence as  to  bad  effect  in  some  of  these  cases. 
Cattle-plague  meat,  for  example,  has  been  largely 
used  without  injury.  Opinions  are  much  divided 
as  to  whether  the  flesh  of  braxy  sheep,  or  of 
cattle  dead  of  foot-and-mouth  disease,  should  be 
used  or  not,  but  at  present  the  evidence  is  rather 
against  the  view  that  such  flesh  is  injurious. 

In  the  case  of  the  parasitic  diseases  of  animals 
the  question  is  easier.  It  is  of  course  highly 
dangerous  to  use  pork  with  trichina.  [Some 
recent  experiences  are  pointing  to  trichinosis  as  a 
more  common  disease  than  had  been  suspected.] 
Cysticerci  in  pork,  beef,  and  mutton  should  also, 
in  the  writer's  opinion,  be  a  valid  ground  for  not 
permitting  the  sale,  though  this  view  is  notuniver- 
sally  or  perhaps  generally  held,  since  as  cysticerci 
are  killed  by  a  temperature  of  160°Fahr.,  it  is 
considered  that  good  cooking  removes  all  danger, 
and  therefore  that  condemning  meat  for  this  cause 
is  an  improper  restriction  on  supply.  On  the 
other  hand,  as  it  is  impossible  to  secure  that  a 
sufficient  temperature  shall  be  appUed,  how  can 
it  be  possible  to  prevent  the  development  of  tape- 
worm if  the  sale  is  permitted?  The  prohibition 
would  probably  not  long  affect  supply,  as  the 
breeders  and  salesmen  would  take  greater  care 
in  preserving  the  cattle  from  parasitic  infection ; 
and  that  this  can  be  done,  by  supplying  pure 
water  and  clean  food,  is  shown  by  the  experience 
of  Upper  India. 

Flukes  in  the  liver  do  not  constitute  a  valid 
ground  of  rejection  of  tlie  meat,  though  the  liver 
ought  not  to  be  eaten. 

Some  very  remarkable  examples  of  an  acute 
specific  disease  of  peculiar  characters  have  re- 
cently been  observed  among  consumers  of  meats 
derived  from  the  pig ;  where  the  sole  evidence 
of  disease  in  the  meat  has  been  the  presence  of  a 
cultivable  bacillus.    See  Poisonous  Food. 

Sausages  when  musty  and  stroug-smeUing 
should  be  rejected,  but,  owing  to  the  spices  used, 
decomposition  is  not  easily  made  out.  The  pecu- 
liar '  sausage-poison '  has  not  been  identified. 

Wheal-Flour  and  Bread. — The  chief  points 
are  to  ascertain  that  there  is  no  ergot,  no  fungi, 
nor  acari ;  that  alum  has  not  been  used ;  and  that 
other  grains  or  mineral  matter  are  not  mixed 
with  it. 

Under  the  Adulteration  Act  the  following, 
among  other  articles,  may  have  to  be  examined  : 
Milk,  the  chief  falsifications  in  which  are  ad- 
dition of  water  or  removal  of  cream.  Falsifica- 
tion in  other  ways  is  not  common.  It  may  also 
be  improper  for  use,  owing  to  the  presence  of 
blood,  lacteal  casts,  pus  and  fungi.  Butter  :  the 
falsifications  here  are  admixture  with  foreign 
fats,  and  excess  of  water  or  of  salt.  Cheese,  which 
may  be  decomposed,  mouldy,  or  have  copper 
added  to  preserve  it.  CojJ'ee,  which  may  be 
putrid  or  decomposing,  or  mixed  with  chicory, 
roasted  corn,  &c.  Tea,  whicli  may  be  decom- 
posed, mixed  with  exhausted  leaves,  or  with  leaves 
of  oth'f  than  tea-plants,  or  willi  sand,  iron  ore. 
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colouring  matters  or  facings.  Cocoa,  to  which 
various  starches  may  have  been  added,  or  the 
fat  exhausted.  Oatmeal,  to  which  inferior  barley 
or  wheats  or  maize-flour  may  have  been  added. 
Mara,nta  ai-rowroots,  to  which  potato  starch  or 
inferior  kinds  of  arrowroot  may  have  been  added. 
Spirits,  wine,  and  beer,  in  which  there  may  have 
been  addition  or  subtraction  of  spirit ;  improper 
spirits,  as  methyl  or  other  alcohols,  added ;  addi- 
tion of  water,  salt,  sulphuric  acid,  ferrous  sul- 
phate, lime-salts,  lead,  cocculus  indicus,  hot 
spices,  aloes,  quassia,  burnt  sugar,  &c.'  Vinegar, 
the  chief  falsifications  in  which  are  the  addi- 
tion of  water  and  occasionally  of  sulphuric  acid 
in  excess  of  that  permitted  by  law  part.) 

In  no  case  is  an  examination  of  food  under  the 
Adulteration  or  Licensing  Act  made  to  determine 
the  quality  of  a  pure  food ;  it  is  directed  simply 
to  detect  the  presence  and  amount  of  foreign- 
substances,  or  of  decomposition  and  putrefaction. 
The  law  permits  mixtures  to  be  sold  in  some 
cases,  if  the  admixture  is  stated  on  a  label. 

(8)  The  Regulation  of  Trades.— Trades  are 
affected  by  the  law  under  two  points  of  view:  1st, 
irrespective  of  the  natm-e  of  the  trade,  the  place 
where  it  is  carried  on  is  regulated   under  the 
Mines,  Factories,  and  AVorkshops'  Acts;  and  by 
the  Public  Health  Act  of  1875,  urban  authorities 
can  make  byelaws  regulating  offensive  trades, 
such  as  blood  and  bone  boilers,  fellmongers, 
soap,  tallow,  and  tripe  boilers,  &c.    The  object 
of  the  Factories  and  Workshops'  Acts,  among 
other  things  (such  as  restriction  of  labour  at 
certain  ages),  is  to  provide  that  the  common 
conditions  of  health  are  not  violated.    This  is  a 
very  necessary  point,  for  many  workshops  are 
deficient  in  light  and  air,  are  badly  ventilated, 
or  are  rendered  unhealthy  by  gas  burnt  for  light. 
Many  small  workshops  are  owned  by  men  of 
small  capital,  who  often  sacrifice  the  health  of 
workmen  by  compelling  them  to  work  under  very 
unfavourable  conditions.    Happily  the  faults  are 
usually  easily  remedied  by  a  little  common  sense 
and  simple  appliances,  and  in  this  respect  the 
Workshops  and  Factories  Acts  have  done  great 
good.    One  special  fault  in  many  workshops  is, 
however,  still  common,  namely,  the  burning  of  gas 
in  large  quantities  in  dark  shops,  without  proper 
means  of  carrying  off  the  products ;  the  very 
great  influence  of  this  condition  on  the  lungs 
was  long  ago  pointed  out  by  Dr.  Guy. 

2.  The  other  point  in  the  regulation  of  trades 
is  to  prevent  any  of  the  processes  being  nuisances 
or  injurious  to  the  health,  either  of  the  work- 
people or  the  inhabitants  of  the  surrounding  dis- 
tricts. This  is  an  extremely  wide  subject.  Trades 
may  annoy  and  inconvenience  the  public,  as  by 
offensive  effluvia,  black  smoke,  or  acid  vapoxir 
which  destroys  vegetfition,  yet  may  not  be  dis- 
tinctly injurious  to  health.  On  the  other  hand, 
without  being  notable  nuisances  in  the  above 
sense,  they  may  bo  hurtful  to  health,  especially 
those  (and  they  are  very  numerous)  which  give 
rise  to  dust  in  the  air  of  any  kind.    Cotton  and 

'  The  exnmiuatiou  of  adulteration  ol  beer  is  now  so 
fur  more  diffloiUt  as  the  law  allows  other  bitters  besides 
hoiis  to  bo  used,  aud  it  is  understood  tliero  are  uumeroua 
cheap  bitters  now  used  in  place  of  liops.  It  is  very  de- 
sirable tluit  the  old  law  aUowiug  only  malt  and  hops  to 
bo  used  ill  tlia  maliiug  of  beer  should  be  ro-enaoted. 
4  N 


1282  PUBLIC 
wiioUen  debris,  metallic  vapours,  filings  and 
grlndings,  particles  of  size,  clay,  dry  paints,  and 
many  other  substances,  come  under  this  head. 
Much  dnbate  has  taken  place  as  to  whether  cer- 
tain gases,  such  as  carbonic  acid,  chlorine,  iodine, 
sulpliuretted  hydrogen,  sulphurous  acid,  or  the 
fojtid  vapours  given  off  from  catgut,  gelatine, 
manure  and  other  trades,  are  or  are  not  injurious 
to  the  health  of  the  workmen,  or  persons  living 
near  the  factories.  In  many  cases  the  discus- 
sion is  not  closed,  and  fuller  enquiries  are  neces- 
sary ;  but  at  present  it  seems  as  if  these  gases 
md  foetid  effluvia,  in  such  proportions  as  they 
are  met  with  about  factories,  are  not  proved  to 
be  unhealthy  (though  their  innocuousness  cannot 
be  asserted),  however  disagreeable  they  may  be  ; 
whereas  there  is  no  doubt  that  the  inhalation  of 
all  solid  particles,  no  matter  whence  derived,  is 
highly  injurious.  Phosphoretted  fumes  escaping 
into  the  air  have  affected  the  jaw-bones  of  per- 
sons exposed  to  them  ;  this  happens  now  much 
less  than  formerly. 

The  spread  of  infection  by  trade  operations,  as 
of  anthrax  among  woolsorters,  and  of  smallpox 
among  paper-makers,  has  recently  come  to  de- 
mand recognition. 

There  is  one  article,  the  use  of  which  gives 
rise  directly  and  indirectly  to  a  large  amount  of 
sickness,  and  the  trade  in  which  certainly  requires 
regulation,  if  the  public  health  is  to  be  regarded. 
This  is  alcohol  in  its  various  forms.  Owing  to 
peculiar  social  customs,  to  the  insufficient  recog- 
nition of  the  immense  amount  of  harm  produced 
by  excess  of  alcohol,  and  to  a  want  of  definition 
of  what  is  excess,  the  laws  of  this  country  have 
not  only  legalized  the  sale  of  a  dangerous  article 
of  diet,  but  have  actually  encouraged  the  sale, 
until  an  evil  so  gigantic  has  been  produced  that 
no  one  has  yet  suggested  a  reasonable  remedy. 
Yet  the  sale  of  alcohol  is  so  distinctly  a  source  of 
disease  and  of  injury  to  the  State,  that  it  must 
be  considered  by  those  who  have  charge  of  the 
Public  Health,  and  in  some  way  must  eventually 
be  restricted.  One  source  of  the  error  seems  to 
be  that  alcohol  is  regarded  by  the  State,  not  only 
as  a  source  of  revenue,  but  as  an  indispensable 
article  of  refreshment.  There  is,  of  course,  no 
question  that  the.  public  must  be  supplied  with 
houses  where  they  can  obtain  proper  refresh- 
ments, such  as  meat,  bread,  vegetables,  milk, 
coffee,  tea.  or  other  articles  of  the  kind  ;  and  '  pub- 
lic-houses '  were  intended  to  supply  articles  of 
this  description  as  well  as  the  alcoholic  liquids 
which  enter  into  the  ordinary  diet  of  most  people. 
Yet,  unfortunately,  a  system  has  grown  up  by 
which  our  public-houses  have  become  only  places 
where  alcoholic  liquors  are  sold,  and  this  is 
defended  on  the  ground  that  such  liquids  are  re- 
freshments. The  amount  of  temptation  which 
has  been  put  in  the  way  of  our  working  classes 
by  the  heedless  multiplication  of  these  grog-shops 
during  the  last  forty  years  accounts  for  much 
of  the  drunkenness  which  so  deeply  affects  our 
national  life,  and  injures  the  health  of  the  people. 
A  remedy  ought  and  must  be  found  for  this  state 
of  things,  or  else  sanitary  legislation  will  still  pre- 
sent the  absurd  spectacle  of  raising  up  with  one 
hand  what  it  is  smiting  down  with  the  other. 

(9)  27<c  arrest  of  the  Contagious  and  Infectious 
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Diseases. —  Small-pox,  scarlet  fever,  measlei*, 
hooping-cough,  diphtheria,  enteric  fever,  typhus, 
and  relapsing  fever  have  to  be  dealt  with. 
Among  other  contagious  diseases  also  sypliilia 
and  gonorrhoja  must  be  included. 

Of  late  years,  since  the  recognition  of  the  fact 
that  each  of  these  diseases  must  have  its  own 
special  cause,  the  prevention  of  the  infectious 
diseases  has  become  much  easier,  although  the 
exact  nature  of  the  cause  may  be  unknown.  The 
general  principles  on  which  the  prevention  is 
based  are — 1.  The  recognition  of  the  places  of 
origin  and  conditions  of  formation  of  the  morbid 
agent,  that  is,  whether  it  arises  from  processes 
going  on  in  some  of  the  structures  of  the  human 
body,  or  in  substances  outside  and  independent  of 
the  body,  with  further  question  as  to  the  nature  of 
these  substances,  structures,  or  processes  ;  when 
these  points  are  known,  it  is  to  be  expected  that 
the  forimition  of  the  agent  can  be  prevented  or 
the  agent  can  be  destroyed.  2.  The  recognition 
of  the  means  of  spread  of  the  agent,  after  ita 
first  formation,  that  is,  whether  it  spreads  by  the 
help  of  the  air,  or  is  carried  in  drinking  water, 
or  in  food,  or  is  transferred  directly  from  one 
person  to  another;  so  that  when  known  the 
carriage  of  the  agent  may  be  stopped.  3.  The 
early  removal  of  the  person  affected  from  among 
the  community,  so  that  the  risk  of  spreading  in 
any  way  may  be  lessened. 

In  the  case  of  each  of  these  diseases  the  pre- 
ventive measures  are  different,  and  it  is  impos- 
sible here  to  go  into  so  large  a  subject  as  the 
prevention  in  each  case.  The  measures  include 
a  continual  supervision  over  the  conditions  of 
origin,  introduction,  and  spread  as  far  as  they 
are  known. 

Two  points  must,  however,  be  specially  noted. 
The  isolation  of  persons  ill  with  any  disease 
which  directly  or  indirectly  can  spread  from  one 
person  to  another  is  a  necessary  step  in  all  cases. 
In  the  crowded  houses  of  towns  some  diseases 
such  as  typhus,  scarlet  fever,  measles,  relapsing 
fever,  &c,  spread  with  great  rapidity,  and  the 
only  possible  check  is  to  remove  the  sick  at  the 
earliest  moment  from  the  houses,  and  to  prevent 
persons  ill  ■ndth  infectious  diseases  from  expos- 
ing themselves  in  public  places  and  convey- 
ances. 

For  the  first  purpose  sanitary  authorities 
have  powers  (Public  Health  Act  1875,  clauses 
120  to  1-tO)  to  remove  persons  ill  with  infections 
diseases  to  a  proper  hospital  in  special  convey- 
ances; to  prevent  sick  persons  frequenting  public 
places  or  conveyances  ;  to  destroy  bedding  or 
clothing,  and  to  disinfect  rooms,  houseS;  or  clotli- 
ing.  Hospitals  for  infectious  diseases  can  also 
be  built,  and  are  now  being  constructed  in  many 
towns;  it  is  desirable  to  make  them  simple, 
cheap  buildings  of  wood  or  iron,  able  to  be 
thoroughly  cleaned,  or  after  a  term  of  years  to 
be  destroyed  and  replaced.  These  hospitals 
should  provide  a  cubic  space  of  from  1,500  to 
2,000  cubic  feet  with  a  floor  space  of  from  120 
to  MO  feet  for  each  patient,  and  efficient  sepa- 
ration between  patients  suffering  from  one  and 
another  infectious  disorder.  The  freest  ventila- 
tion, supply  of  water,  and  means  of  disinfection 
are  essential.  Under  the  same  Act  a  town  is  em- 
powered to  erect  a  proper  place  for  disinfecting 


clothing  and  bedding;  and  disinfecting  chambers 
{heated  by  hot  air,  steam  pipes,  or  gas,  and  in 
which  a  heat  of  240°  Fahr.  can  be  reached)  are 
now  provided  in  many  to\vns  for  the  immediate 
disinfection  by  heat  of  all  soiled  clothes  taken 
from  patients  with  any  of  these  diseases. 

The  disinfection  of  the  excreta  or  of  discharges 
from  the_  body,  or  of  the  air  surroimding  sick 
persons,  is  also  attempted  and  is  evidently  a 
proper  plan  to  follow,  though  the  results  are  at 
present  uncertain.  The  spread  of  scarlet  fever, 
however,  appears  to  be  arrested  by  rubbing  the 
skin  with  carbolized  or  camphorated  oil ;  typhoid 
fever  is  probably  stopped  by  strong  chemicals 
added  to  the  intestinal  discharge  ;  and  the  spread 
of  typhus  has  been  also  lessened  and  perhaps 
arrested  by  aerial  purifiers,  especially  nitrous 
acid  fumes. 

Small-pox  is  prevented  by  vaccination,  and  for 
this  there  are  special  Acts  and  a  special  organi- 
zation. 

The  prevention  of  syphilis  and  gonorrhcea  by 
periodical  inspection  of  prostitutes,  and  removal 
of  them  to  lock  hospitals  when  diseased,  is  only 
carried  out  in  this  country  in  certain  military 
and  naval  stations,  where  the  effect  has  been  to 
lessen  primary  syphilis  by  nearly  one-half,  and 
to  abate  its  virulence.  The  effects  of  the  Conta- 
gious Diseases  Acts  upon  the  women,  in  respect 
not  only  of  curing  them  but  of  influencing  them 
for  good  and  of  reclaiming  them,  has  been  very 
remarkable.  In  Germany,  France,  and  Belgium 
precautions  against  venereal  diseases  have  been 
carried  out  among  the  entire  population  for  many 
years,  with  the  effect  of  greatly  lessening  the 
amount  and  virulence  of  syphilis. 

As  syphilis  has  a  most  pernicious  effect  upon 
the  health  of  a  very  large  number  of  persons,  it 
IS  most  urgently  to  be  hoped  that  the  Legisla- 
ture may  before  long  deal  thoroughly  with  this 
matter  and  attempt  to  lessen  syphilis,  not 
merely  in  the  army  and  navy,  but  among  the 
population  at  large. 

(10)  Thedisposalof  the  Bead.— Two  joints  are 
involved  in  the  disposal  of  the  dead  both  in  towns 
.•md  villages. 

1.  In  this  country  where  so  many  families  live 
in  single  rooms,  and  where  the  custom  of  keeping 
the  dead  five  or  even  six  days  before  burial  is 
usual.  It  constantly  happens  that  a  corpse  is  kept 
for  days  in  the  room  where  all  the  family  life  is 
earned  on.  As  decomposition,  especiaUy  in  some 
diseases,  commences  early,  it  cannot  be  doubted 
that  an  unfavourable  effect  on  health  must  be 
often  produced.  To  avoid  this  detention,  mor- 
tuary chapels  ought  to  be  constructed  in  all 
towns  and  villages,  and  to  these  all  corpses 
should  be  removed  from  the  houses  of  the  poor 
within  thirty-six  hours  after  death. 

Power  has  long  been  given  (Public  Health 
Act  of  1848)  to  the  Sanitary  Authority  to  pro- 
vide mortuaries,  and  the  Act  of  1866  gave  power 
to  remove,  when  necessary,  corpses  from  rooms 
where  persons  live  and  sleep.  These  powers  are 
continued  in  the  Public  Health  Act  of  1876  and 
clause  141  also  now  imposes  on  the  local  autho- 
rities the  duty  of  providing  mortuaries,  if  re- 
quired by  the  Local  Government  Board  to  do  so 
Very  little  has  as  yet  been  done  in  this  way,  and 
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England  is  in  this  respect  far  behind  some  of 
the  Continental  States. 

2.  The  second  point  is  the  disposal  of  the 
corpse.  The  law  of  England  now  allows  no 
burial-grounds  in  large  cities,  nor  burial  under 
churches,  and  consequently  cemeteries  are  pro- 
vided at  convenient  distances  from  towns.  Theae 
cemeteries  ought  to  have  a  dry  soil,  so  that  the 
ground  water  shall-  never  rise  high  enough  to 
wet  the  corpse  or  to  float  it  up  in  the  vault,  as 
sometimes  happens;  they  should  be  as  far  from 
liouses  as  practicable,  and  the  minimum  limit  of 
100  feet  allowed  by  Government  is  much  too 
little ;  there  should  be  good  drainage,  and  the 
water  should  not  run  into  any  well  or  water- 
coui-se  from  which  drinking-water  is  taken ;  the 
site  should  be  well  ventilated  and  well  planted 
so  that  the  roots  of  plants  may  absorb  the  de- 
composing matters.  The  kind  of  soil  will  of 
course,  depend  on  the  locality ;  in  many  cases 
there  is  no  choice,  but  if  there  be  a  choice  a 
marly  soil,  not  too  stiff,  but  allowing  free  per- 
meation by  air  and  free  flow  of  water,  should  be 
chosen;  gravelly  soils  act  pretty  well,  but  are 
said  to  form  a  compact  mass  round  the  body, 
which  prevents  access  of  air  and  moisture ;  the 
lime  and  chalk  soils  act  better,  and  especially  if 
the  soil  is  alkaline;  very  stiff  clay  preserves 
bodies  longer  than  less  compact  soils. 

Bodies  decay  in  very  various  times,  according 
to  soil,  access  of  air,  amount  of  pressui-e,  &c. 
In  some  cases  a  corpse  may  be  destroyed  in 
three  years ;  but  when  ground  has  to  be  used 
over  again,  a  period  of  from  five  to  thirty 
years  is  allowed  in  different  countries  before  the 
second  use.  Bodies  should  be  buried  deeply 
(4  to  6  feet)  in  order  to  lessen  the  chance  of 
contamination  of  the  air,  though  it  is  supposed 
that  when  the  graves  are  shallower,  decomposi- 
tion is  more  rapid;  the  graves  should  not  be 
bricked,  but  the  earth  allowed  to  rest  on  the 
coflSn. 

It  has  been  proposed  to  use  not  coffins,  but 
sheets  or  ^vicker-baskets,  so  as  to  let  the  earth  at 
once  come  in  contact  with  the  body  ;  and,  in  fact, 
in  many  villages  in  England  it  was  formerly  the 
custom  to  carry  the  corpse  in  a  coffin  to  the 
churchyard,  but  then  to  remove  it  from  the 
coffin  and  place  it  in  the  ground  in  a  sheet.  If 
the  coffin  is  not  made  too  strongly  it  is  probable 
that  it  does  not  much  delay  decomposition;  so 
that  this  point  does  not  seem  very  material. 

The  decomposition  of  bodies  occurs  by  putre- 
faction, with  rapid  disengagement  of  effluvia ;  or 
by  a  sort  of  insensible  decomposition,  the  pro- 
ducts being  decomposed  as  rapidly  as  they  are 
formed  by  the  earth.  In  other  instances  the 
decomposition  is  by  saponification.  This  last 
condition  is  said  especially  to  occur  if  the  earth 
is  too  closely  pressed  on  the  body,  and  gets  too 
saturated  with  the  products  of  putrefaction. 

As  in  some  cases  conveniently-situated  and 
proper  land  cannot  be  obtained,  a  discussion  has 
lately  arisen  wliether  burning,  or,  in  the  case  of 
seaboard  towns,  burying  the  body  in  the  sea 
might  not  supersede  burial  in  the  ground.  This 
article,  however,  is  not  the  place  to  enter  into 
this  question. 

(1 1)  The  Sujfervision  of  Nuisances.— [Nmanaea 
4  N  2 
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are  deliticd  in  tho  Public  Health  Act,  §  01,  as 
being— (1)  iiny  premises,  (2)  any  pool,  ditch, 
gutter,  watercourse,  privy,  urinal,  cesspool, 
drain  or  ashpit,  (3)  any  animal,  (4)  any  accu- 
mulation or  deposit,  (5)  any  over-crowded  house, 
or  part  of  a  house— that  are  '  a  nuisance  or  in- 
jurious to  health.'  These  words,  as  they  occur 
here,  must  be  read  with  reference  to  the  general 
purposes  of  the  Act,  and  will  therefore  include 
only  things  or  conditions  as  above  that  are  of  a 
uatiu'e  to'^injure  health  :  mere  disagreeableness 
or  annoyance,  though  it  may  be  a  'nuisance'  at 
common  law,  not  being  enough  to  constitute  a 
nuisance  in  the  above  cases.  Moreover,  (6)  dirty 
or  unventilated  factories  and  work-places,  or 
any  that  are  unnecessarily  dusty,  and  (7)  manu- 
facturing furnaces  and  the  like  that  do  not  con- 
sume their  own  smoke,  are,  in  this  Act,  included 
with  nuisances  under  certain  limitations. 

It  is  the  duty  of  every  Sanitary  Authority  to 
cause  inspection  to  be  made  of  their  district  to 
discover  nuisances  ;  and  a  certain  procedure  for 
the  abatement  of  nuisances,  and  for  the  pre- 
vention of  their  recurrence,  is  appointed  by  the 
Public  Health  Act.  For  the  performance  of 
these  functions  the  Authority  is  required  to 
appoint  one  or  more  Inspectors  of  Nuisances,  to 
whose  office  certain  powers  are  attached.  [The 
work  of  nuisance-inspection,  in  its  every-day  con- 
cern with  conditions  injurious  to  health,  cannot 
be  properly  performed  without  the  constant  and 
intimate  relation  of  the  Medical  Ofiacer  of  Health 
with  the  Inspector;  and  those  districts  are  un- 
questionably best  served  as  to  sanitary  inspection 
where  the  Authority  has  devolved  on  the  Medical 
Officer  the  duty  of  instructing  the  Inspector  and 
of  supervising  his  work.] 


II.  "Villages. — Although  many  of  the  earlier 
sanitary  enactments  had  application  to  villages, 
it  was  not  until  the  passing  of  the  Public  Health 
or  Sanitary  Act  of  1872  (35  and  36  Vict.,  c.  79) 
that  rural  sanitary  authorities  were  constituted. 
These  authorities,  namely,  the  Guardians  of  rural 
Poor  Law  Unions,  can  now  exercise  consider- 
able powers,  and  if  properly  set  in  action  by 
their  medical  health  officers  and  inspectors  of 
nuisances  (whom  the  authorities  are  obliged  to 
appoint),  a  great  effijct  must  be  gradually  pro- 
duced upon  the  rural   labouring-class,  whose 
condition  has  up  to  this  time  been  almost  en- 
tirely neglected.    As  the  urban  authority  in 
towns,  so  the  rural  sanitary  authority  in  country 
places  may  provide  water  for  public  use,  may 
make  public  cisterns  or  baths,  may  protect  water- 
courses, may  construct  sewers  and  dispose  of 
sewage  matter ;  must  take  care  that  no  closet  or 
privy  is  a  nuisance;  may  clean  ditches  and  re- 
move refuse,  and  may  make  regulations  as  to 
cellar-habitations  and  common  lodging-houses. 
[Much  increased  power  of  securing  proper  water- 
supply  in  the  particular  house  within  rural  dis- 
tricts has  been  recently  given  by  the  Public 
Health  (Water)  Act  of  1878.]    All  powers  pos- 
sessed by  urban  authorities  as  to  trades,  sale 
of  unwholesome  food,  removal  of  nuisances,  pro- 
viding mortuaries  and  hospitals  for  infectious 
diseases,  are  now  also  possessed  by  the  Poor  Law 
Unions  (Public  Health  Act  1875,  clauses  5  and  9). 
At  present,  however,  except  in  those  places 
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where  several  rural  san  taiy  authorities  have 
united  to  appoint  a  first-class  sanitary  officer, 
little  has  been  done  in  English  villages. 

The  problem  is,  in  fact,  by  no  means  an  easy 
one,  but  it  is  being  vigorously  discussed,  and 
will  be  no  doubt  eventually  solved  by  the  officers 
of  health  of  large  areas,  many  of  whom  are  men 
of  great  knowledge  and  distinction.    The  diffi- 
culty arises  from  the  houses  in  the  rural  districts 
being,  in  a  great  number  of  cases,  old,  dilapi- 
dated, unsuited  for  dwellings,  and  destitute  of 
proper  conveniences.     "When  new  houses  are 
built,  the  sanitary  authority  Ciin  enforce  certain 
provisions,  though  it  has  far  less  control  over 
building  operations  than  is  possessed  by  urban 
authorities.   In  the  case  of  houses  already  built, 
however,  its  power  is,  from  circumstances,  even 
more  limited.    There  is  very  little  money  avail- 
able for  improvements ;  the  poor-rates  are  already 
often  heavy,  and  guardians  hesitate  to  increase 
them.    The  small  number  of  houses  in  -vdllage-s 
also,  in  comparison  with  the  outlay  needful  to 
supply  sewers  and  water,  renders  the  cost  per 
head  relatively  much  greater  than  in  towns. 
Progress,  therefore,  in  rural  districts  must  be 
slow,  but  yet  it  cannot  be  doubted  that  the  pre- 
sent condition  will  be  gradually  improved.  In 
addition  to  bad  construction  and  dampness  of 
houses,  the  most  frequent  sanitary  defects  of 
villages  are  as  follows  : — The  water  is  too  often 
drawn  from  shallow  wells  or  from  small  streams, 
polluted  by  soaking,  or  from  stagnant  pools  or 
ditches,  and  its  supply  is  limited.     Often  there 
are  no  means  for  carrying  away  the  dirty  house- 
water,  and  it  is  tlirown  on  the  ground  and  soaks 
into  the  soil  close  to  and  under  the  cottage  ;  the 
excreta  are  generally  thrown  into  an  ashpit  near 
the  house,  or  pass  into  a  cesspit  in  tlie  ground, 
into  which  they  gradually  soak,  polluting  both 
ground  and  water.    All  sanitary  appliances  are, 
in  fact,  often  wanting.    Attempts  are  now  being 
made  to  purify  and  then  to  guard  the  weUs  ;  to 
collect  rain-water  in  proper  tanks  when  other 
sources  are  wanting  ;  or  to  store  the  water  col- 
lected from  the  surface-soil  of  some  area  secure 
from  drainage,  manuring,  or  like  impurities  (as 
recommended  by  Mr.  Bailey  Denton).    For  the 
disposal  of  the  slop-water,  open  or  partially- 
closed  surface  drains  leading  to  ditches,  or  under- 
ground drains  that  shall  allow  the  water  to  flow 
into  the  soil,  and  other  plans  have  been  proposed. 
It  is,  on  any  plan,  important — but  especially  if 
shallow  wells  or  the  surface  soil  are  to  furnish 
the  drinking  water— to  carry  off  to  a  distance  all 
the  slop- water  by  drains  of  some  kind.    For  the 
removal  of  excreta  (as  sewers  are  generally  out 
of  the  question)  a  pail  system,  with  or  without 
the  use  of  dried  earth  or  charcoal,  according  to 
circumstances,  has  to  be  used.    If  the  cottages 
have  gardens,  then  the  simplest  dry-earth  plan, 
with  proper  storage  and  the  subsequent  digging 
into  the  gardens  at  intervals  of  not  more  than 
three  or  four  weeks,  seems  to  answer  well;  yet 


it  is  very  difficult  to  get  peasants  to  attend  even 
to  this  simple  matter.  If  tho  village  be  a  large 
one,  then  conjoint  action  in  the  procuring,  dry- 
ing, and  distributing  the  earth,  and  in  tho  re- 
moval of  the  mixed  earth  and  excreta,  answers 
well  when  care  is  taken.  In  other  cases  a  pan 
system,  with  weekly  or  fortnightly  removals 
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without  the  use  of  earth  or  other  appliance,  can 
be  employed,  and  may  answer,  as  the  manure 
has  some  value. 

These  seem  at  present  the  directions  in  ■which 
the  opinions  of  medical  officers  of  health  are 
tending  where  villages  and  labourers'  cottages 
are  concerned,  and  where  larger  works  cannot  be 
undertaken.  The  object,  of  course,  is  to  obtain 
by  simple  means,  and  at  not  too  biu'densome  a 
rate,  the  same  results  wliich  are  arrived  at  in 
towns  by  more  costly  plans,  namely,  to  ensure 
pure  drinking  water,  and  to  remove  foul  house- 
water  and  excreta ;  or,  in  other  words,  to  ensure 
purity  of  the  water,  of  the  air,  and  of  the 
ground. 

III.  Houses. — The  inside  of  a  house  is  sup- 
posed to  be  beyond  the  control  of  the  Public 
Health  Authority,  and  is  so  to  a  large  extent, 
but  not  altogether.  The  law  takes  cognizance 
of  the  existence  of  nuisance  inside,  as  well  as 
outside,  a  house ;  and  has  special  provisions  for 
securing  wholesomeness  of  habitation  in  the  fol- 
lowing cases : — 

1.  Common  lodging-houses  have  been  regu- 
lated since  the  great  Public  Health  Act  of  1848, 
t  lie  authors  of  which  were  evidently  profoundly 

-  impressed  with  the  great  evils  of  overcrowding. 
These  houses  are  registered  and  inspected ;  the 
number  of  lodgers  is  fixed  ;  and  ventilation,  and 
cleanliness,  and  water-supply  are  attended  to 
(Public  Health  Act,  1875,  clauses  70-89).  A 
I'ertain  cubic  space  per  liead  in  the  sleeping- 
rooms  of  these  houses  is  generally  fixed  by  the 
Authority.  In  the  Metropolis  (where  Acts  of 
1851  and  1853,  administered  by  the  police,  re- 
main in  force)  240  cubic  feet,  in  Dublin  and 
many  other  towns  300  cubic  feet,  are  required 
for  each  adult  inmate. 

2.  Cellar-habitations.  Since  1848  it  has  been 
unlawful  to  use  cellar-Iiabitations,  unless  they 
are  in  accord  with  certain  conditions  of  space, 
lieight,  window  area,  drainage,  &c.  In  the 
Public  Health  Act  of  1875,  Clause  72  affirms 
these  conditions  afresh,  and  Clause  71  makes  it 
unlawful  to  use  any  cellar  as  a  dwelling  (that  is, 
a  place  where  any  person  passes  a  night)  which 
has  been  built  or  rebuilt  after  the  passing  of 
the  Act,  or  which  was  not  lawfully  in  use  wlien 
the  Act  was  passed. 

With  the  supervision  that  has  been  given  to 
common  lodging-houses  during  tlie  past  thirty 
years,  they  have  become  much  healtliicr  and 
more  decent  habitations.  During  the  same 
period  the  number  of  cellar-dweUings  in  our 
towns  has  much  decreased,  and  the  condition  of 
those  still  used  has  notably  improved. 

3.  '  Houses  lot  in  lodgings'  or  occupied  by 
members  of  more  than  one  family.  These  are 
distinguished  from  commi?!  lodging-houses,  where 
common  occupation  of  a  single  room  by  persons 
of  different  families,  or  occupation  for  very  short 
periods,  has  been  the  distinction  that  one  and 
another  authority  have  relied  on  to  establish  their 
common  quality.  The  regulation  of  tenemcnted 
houses,  as  the  present  class  may  conveniently  be 
lermed,  dates  from  the  Sanitary  Act  of  1866. 
At  present,  by  Clause  90  of  the  Public  Health 
Vet,  ]87'5,  Sanitary  Authorities  have  various 
inportant  powers  conferred  on 'bom  in  respect 
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of  that  large  class  of  houses  where  two  or  more 
families  live  in  the  same  house.  But,  for  these 
powers  to  arise,  the  consent  of  the  Local  Govern- 
ment Board  is  required. 

4.  Overcrowding.  The  Nuisances  Removal 
Act  of  1855  (18  and  19  Vict.  c.  121)  empowered 
the  Sanitary  Authority,  on  the  certificate  of  the 
medical  officer  of  health  or  of  two  qualified  medi- 
cal practitioners,  to  take  proceedings  before  a  jus- 
tice _  to  abate  overcrowding  if  the  inhabitants 
consisted  of  more  than  one  family.  In  the  Pub- 
lic Health  Act  of  1875,  clause  91  makes  over- 
crowding, when  dangerous  to  the  health  of  the 
inmates,  whether  of  the  same  family  or  not,  a 
nuisance  to  be  dealt  with  as  such  under  the 
Act.  Some  towns  have  also  provisions  in  their 
local  Acts,  giving  them  the  same  authority,  and 
in  this  way  the  immense  evil  of  overcrowding  is 
sought  to  be  lessened.  The  question  arises 
what  is  overcrowding,  and  usually  the  common 
lodging-house  rules  are  taken,  namely,  an  air- 
space of  300  cubic  feet  per  head.  But  there  is 
no  legal  amount,  except  in  Scotland,  where  the 
General  Improvement  and  Police  Act  of  1862 
enacts  that  children  under  eight  years  of  age 
shall  have  150  cubic  feet,  and  persons  over  that 
age  300.  Obviously,  the  standard  of  space  per 
person  adopted  as  the  minimum  in  the  bedrooms 
of  common  lodging-houses,  where  the  occupation 
is  by  night  only,  is  too  small  for  those  who  have 
to  occupy  the  same  room  both  by  day  and  nighty 
as  is  usually  the  case,  where  the  question  of  over 
crowding  arises  in  the  dwellings  of  the  poor 
It  would  be  very  desirable  to  raise  the  mini- 
mimi  (at  all  events  for  persons  over  ten  years) 
to  400  cubic  feet,  and  this  is  really  little  enough. 

The  law,  then,  in  these  several  ways  acts  di- 
rectly upon  houses,  and  if  any  nuisance  is  re- 
ported, or  if  houses  are  found  to  be  dangerous  or 
unfit  for  habitation,  fiu-ther  powers  come  into 
play. 

Although  public  authority  does  not  extend  to 
all  the  conditions  which  are  next  to  be  passed 
in  review,  it  will  be  convenient  to  consider  to- 
gether the  various 

CAUSES  OF  UNHEAITHINBSS  OF  HOUSES. 

1.  Dampjiess. — Dampness  arises  from  a  damp 
soil,  water  rising  into  walls,  rain  beating  through 
walls  or  coming  from  a  leaking  roof,  or  blocked 
water-pipes.  Paving,  concreting,  damp-proof 
courses,  hollow  walls,  &c.,  are  the  remedies. 
Damp  houses  are  unhealthy,  it  would  appear,  by 
reason  of  tlie  lowering  of  warmtli,  giving  rise  to 
catarrhal  and  rheumatic  affections,  and  perhaps 
by  reason  of  increased  decomposition  of  organic 
substances  from  the  constant  excess  of  moisture. 

2.  Excessive  coldness  of  air  from  di  aughts  or 
from  insiiffioient  warming. — Although  an  airy 
house  is  the  healthiest,  there  may  bo,  not  too 
much,  but  imperfect,  movement  of  air,  so  that 
strong  ciu'rents  are  caused  ;  or  the  temperature 
may  be  lower  than  is  good  for  health,  even  if  per- 
sons are  well-clotliod.  The  draughtincss  is  matter 
of  construction,  aud  is  obviated  by  proper  plans 
of  ventilation.  Then,  as  to  warming.  In  towns, 
the  use  of  hot-water  and  steam  pipes  heated  by  a 
furnace  common  to  several  houses  will,  no  doubt, 
soon  supersede  our  present  inefficient  and  expen- 
sive fireplaces,  aud  since  the  supply  of  warmed 
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fresh  air  is  a  very  simple  proceeding  wliuu  these 
pipes  are  used,  not  only  will  houses  be  better 
warmed,  but  better  veiitilatca  and  less  draughty. 

3.  Impimty  of  ihc  air. — This  arises  from  the 
following  conditions  : — impure  air  drawn  from 
ground  or  basement  into  the  house,  or  passing 
over  ifiipore  earth  or  deposits ;  air  in  house 
contamiuated  by  effluvia  from  closets  and  pipes; 
from  combustion ;  from  respiration  and  skin- 
transpiration  ;  from  uncleanliness  of  persons, 
clothes,  walls,  floors,  and  furniture. 

Each  of  these  conditions  has  to  be  examined 
into  and  rectified  according  to  the  usual  rules 
laid  down  in  worlcs  of  hygiene.  A  few  remarks 
may,  however,  be  permitted  on  some  of  the 
headings. 

The  removal  of  respiratory  impurities  can 
only  be  accomplished  by  constantly  removing 
the  air  of  rooms  and  supplying  fresh  air.  This 
is  ventilation,  which  on  account  of  the  very  mo- 
bile character  of  air  and  of  the  ease  with  which 
its  currents  are  reversed,  is  a  mechanical  pro- 
blem of  no  little  diflS.culty.  The  amount  of  air 
required  for  an  adult,  in  order  to  keep  the  air 
free  from  any  odour,  is  3,000  cubic  feet  per  hour  ; 
the  carbonic  acid  of  respiration,  which  is  taken 
as  a  measure  of  respiratory  impurity,  should  not 
exceed -2  per  1,000  volumes  of  air.  Practically, 
the  amount  most  persons  get  is  not  more  than 
600  to  1,200  cubic  feet  per  hour,  if  so  much, 
and  the  air  of  their  rooms  smells  fusty  from 
organic  effluvia.  In  cold  times  of  the  year,  the 
entering  air  must  be  warmed,  if  such  great 
changes  are  to  tako  place  as  is  implied  in  the 
supply  of  3,000  cubic  feet,  or  in  the  change  of 
air  in  the  air-space  three,  four,  or  even  five 
times  per  hour.  When  warmed  to  nearly  the 
temperature  of  the  surface  of  the  body  (80°  to 
90°  Pahr.)  considerable  movement  of  air  is  borne 
without  difficulty,  but  if  the  temperature  be  much 
lower  a  correspondingly  slighter  movement  is 
felt.  Ventilation  in  this  climate  is  therefore  in- 
extricably mixed  up  with  warming,  and  thorough 
ventilation  of  our  rooms  is  impossible  so  long 
as  we  trust  to  radiant  heat  alone  for  warmth. 
The  problem,  therefore,  which  engineers  have  to 
solve  in  warming  and  ventilating  our  rooms,  is 
what  is  the  cheapest  and  most  constant  plan  of 
introducing  warm  air,  of  a  temperature  under 
90°  or  95°,  into  our  houses  in  cold  weather, 
the  conditions  of  the  problem  being  a  supply  of 
3,000  cubic  feet  per  head  per  hour,  at  a  rate  of 
movement  imperceptible  to  the  feelings  of  the 
persons  in  the  room. 

The  second  point  is  connected  with  the  impu- 
rity of  tlie  air  from  drains.  The  first  thing  is 
to  be  certain  that  the  air  of  the  house-drain  is 
so  thoroughly  disconnected  from  the  air  of  the 
town  sewers  that  no  reflux  from  them  is  possible  ; 
and,  therefore,  that  if  there  is  any  drain  air 
polluting  the  atmosphere  of  the  house  it  is  not 
the  air  of  the  common  sewer.  That  point  having 
been  settled,  it  will  follow  that  drain-smell  in 
the  house  must  come  either  from  the  ground  or 
from  the  house  pipes  or  closets  themselves.  If 
from  the  ground,  there  is  probably  (if  the  ground 
itself  be  clean,  or  if  the  smell  be  of  new  pro- 
duction) a  leaky  pipe  somewhere,  and  the  air 
is  penetrating  through  the  interstices  of  the 
B"il  and  i«  (iruwu  into  the  house;  every  house 


should  have  a  plan  of  its  drainage,  so  as  tc 
facilitate  the  search  for  a  broken  pipe.  If  not 
from  the  ground,  the  smell  may  be  from  some 
pipe  in  the  house;  this  arises  from  imperfect 
junction,  especially  when  metal  pipes  are  joined 
on  to  earthenware,  or  from  the  pin-hole  eating- 
away  of  metal  pipes.  Or  a  drain-pipe  may  be 
choked  (generally  through  '  settling  '  at  a  joint 
occurring  in  an  ill-laid  and  badly-bedded  pipe), 
and  decomposition  be  going  on  in  its  retained 
contents.  Or  there  may  be  a  clogged  or  im- 
perfect trap  with  the  water  either  sucked  out 
of  it  or  becoming  thoroughly  charged  with  foetid 
effluvia.  In  the  latter  cases,  there  is  a  presump- 
tion that  the  ventilation  of  the  house-drain  is 
not  what  it  shoidd  be. 

In  order  to  detect  any  of  these  conditions  it  is 
necessary  that  builders  should  alter  all  their 
plumbing  arrangements ;  at  present  they  try  to 
conceal  everything,  so  that,  without  pulling  a 
house  to  pieces,  it  is  impossible  to  examine  if 
pipes  and  traps  are  in  order.  Instead  of  this 
every  pipe  should  be  kept  out  of  walls  and  above 
ground,  and  if  cased  with  wood,  the  case  should 
be  merely  bolted,  and  not  nailed.  If  a  pipe 
must  be  carried  underground  ic  should  be  laid  in 
a  regular  channel  which  can  be  opened  ;  but,  as 
far  as  possible,  all  pipes  should  be  above  ground 
and  open  to  sight,  and  none  .should  run  under 
houses.  The  sewage  and  foul  water  arrangf- 
meuts  of  om-  houses  will  never  be  satisfactory 
till  these  matters  are  attended  to,  and  till  the 
examination  of  every  pipe  about  the  house  can 
be  made  without  difficulty,  and  clogging  or  air 
and  water  leakage  detected. 

In  closets  the  chief  points  of  leakage  are  the 
horizontal  pipes  and  the  traps.  In  all  cases  the 
soil  pipe  should  be  ventilated  by  a  pipe  carried 
to  the  open  air  at  some  point  away  from  win- 
dows. 

Another  matter  to  be  guarded  against,  whether 
there  be  drain-smtll  or  not  about  a  house,  is 
the  immediate  opening  of  the  cistern  overflow- 
pipe,  or  of  the  usual  rain-water  pipe,  into  the 
sewer  or  hnuse-drain ;  the  common  practice  is 
to  open  them  into  the  sewer,  perhaps  with  a 
sigmoid  trap,  which,  however,  is  often  dry  at  the 
top  of  them.  Then  sewer  air  passes  up  and 
enters  the  cistern,  or  rooms  which  happen  to  be 
near  the  top  of  the  rain-water  pipe.  AH  these 
pipes  should  open  in  free  air  over  a  grating,  and 
if  every  householder  would  insist  on  the  builder 
attending  to  these  matters  the  chances  of  in- 
flow of  sewer  air  into  houses  would  be  much 
lessened. 

Another,  third,  point  of  importance  is  the  way 
in  which  the  products  of  gas-combustion  are 
allowed  to  pass  into  the  air  of  rooms.  Nothing 
can  be  worse  than  the  usual  arrangement ;  and, 
as  gas-lights  might  bo  made  a  valuable  means 
of  ventilation  if  tubes  were  arranged  to  carry 
off  the  burnt  gas,  the  present  plan  of  chandeliers 
is  not  only  hurtful,  but  involves  an  ignorant  waste 
of  useful  force. 

4.  Impuriii/  of  the  JFoVrr.— Water  delivered 
to  a  house  may  become  impure  on  the  premises, 
usually  from  uncleaned  uncovered  cisterns,  ab- 
sorption of  air  from  drains  by  the  surface  of  the 
water,  and  sometimes  by  more  direct  leakage 
from  pipes  into  cisterns.  Lead  may  also  be  taken 
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up.  The  remedies  for  these  conditions  are 
obvious. 

5.  Impurities  from  Unclcanliness  of  the  House. 
Walls  and  ceilings  all  absorb  impurities  which 
are  given  out  again  to  the  air,  and  often  become 
nighly  impregnated  with  organic  matters.  The 
cliinks  of  floors  allow  matters  to  collect  below 
them,  and  then  impure  air  rises  into  the  room. 
Or  furniture  may  harbour  dirt,  and  thus  con- 
tinually contaminate  the  air. 

The  custom  of  re-papering  walls  without  clean- 
ing the  old  paper,  the  decomposition  of  paste 
and  paper  on  damp  walls,  and  the  use  of  arse- 
nical pigments,  may  disengage  impurities.  In 
the_  houses  of  the  poor  which  are  not  regularly 
whitewashed,  the  half-crumbling  plaster  is  often 
highly  charged  with  animal  material. 

These  matters  are  to  be  avoided  by  original 
good  construction  and  by  constant  cleanliness. 
It  is  a  great  desideratum  to  make  walls  of  im- 
permeable material,  so  that  they  may  be  washed 
without  difficulty;  but,  at  present,  this  is  an 
expensive  matter. 

If  these  various  points,  which  are  really  ques- 
tions of  purity  of  air  and  water,  and  of  tempe- 
rature and  movement  of  air,  are  properly  dealt 
with,  houses  must  be  healthy.  These  are  con- 
ditions which  are  not  difficult  to  secure  if  they 
are  clearly  understood  and  if  their  importance 
is  not  underrated.  The  great  point  is  to  have 
the  house-air  pure,  so  as  in  no  way  to  injure  or 
depress  tlie  great  function  of  respiration. 

While  we  look  to  the  Municipality  or  Local 
Sanitary  Authority  to  keep  the  outer  air  pure, 
the  task  of  doing  the  same  for  the  house-air 
must  necessarily  fall  on  the  inhabitants  of  the 
house. 

Vital  Statistics.— The  attention  now  paid  to 
Public  Health  is  in  a  large  degree  owing  to  the 
careful  collection  of  the  statistics  of  births  and 
deaths,  and  of  the  causes  of  death,  which  have 
been  tabulated  inEngland  for  the  last  thirty-eighi 
years.  It  may  truly  be  said,  indeed,  that  not 
only  all  Europe,  but  gradually  the  entire  world, 
has  been  influenced  by  the  work  of  the  Eegistrar- 
G-eneral  of  England.  We  are  now  able  to  de- 
termine the  limits  of  mortality  and  its  causes 
with  some  precision,  and  are  being  led  towards 
interpreting  the  causes  of  too  high  a  death-rate. 

The  chief  vitiil  statistics  bearing  upon  public 
health  are  the  determination  of  the  birth-rate  • 
of  the  general  death-rate  ;  of  death-rates  accord- 
ing to  sex,  age,  and  disease;  and  of  the  health 
of  classes  of  the  community,  as  judged  of  by  their 
expectation  of  life  at  given  ages.  There  are 
many  other  problems,  but  these  are  the  most 
important.  The  collection  of  statistics  of  sick- 
ness, apart  from  mortality,  has  not  been  hitherto 
successful,  on  account  of  the  difficulty  of  collect- 
ing the  data  with  sufficient  accuracy.  See  Mor- 
bidity. 

The  gross  death-rate,  without  distinction  of 
sex  or  age,  is  that  which  is  commonly  used  to 
express  the  health  of  a  town  or  district.  It  is 
of  course,  to  be  understood  that  it  is  but  an 
elementary  expression  that  should  be  accom- 
panied by  further  analysis  of  mortality  accord- 
ing to  diseases  and  ages,  and  by  consideration  of 
the  birth-rate  also,  for  the  deaths  of  newly  born 
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and  young  children  form  always  a  large  item  in 
the  list.  As  far  as  it  goes,  however,  the  general 
death-rate  is  extremely  useful.  It  is  calculatea 
on  the  population,  which  in  England  is  ascer- 
tained positively  by  census  every  ten  years,  and 
in  the  intervals  may  be  very  fairly  estimated  from 
a  variety  of  data  ascertained  for  the  particular 
place  or  district.  It  was  in  view  of  gross  death- 
rates  in  various  districts  of  England  that  it  was 
assumed  in  1848,  when  the  first  Public  Health 
Act  was  passed,  that  in  this  country  the  public 
health  is  nowhere  satisfactory  if  the  death-rate 
of  the  locality  exceed  23  per  1,000  of  popula- 
tion per  annum.  And  under  the  provisions  of 
that  Act  the  General  Board  of  Health  consti- 
tuted by  it  was  empowered  to  send  an  inspector 
to  examine  into  the  hygienic  condition  of  any 
locality,  wherein  the  number  of  deaths  annually 
exceeded  this  rate.  It  would  now  seem  that 
the  number  proper  to  be  regarded  as  constituting 
a  standard  for  such  a  purpose,  might  reasonably 
be  lowered  from  23  to  22  or  even  21,  but  no 
legal  or  authoritative  statement  has  been  made 
of  late  years.    See  Mobtaiitx. 

Further  investigation  of  mortality  statistics 
according  to  age  and  disease  is,  however,  neces- 
sary to  form  a  correct  notion  of  the  sanitary 
state  of  any  district.  Unexpected  results  are 
sometimes  brought  out,  as,  for  example,  that  a 
general  high  death-rate  may  be  owing  entirely  to 
an  extremely  high  infantile  mortality.  The  dis- 
eases which  occasion  the  high  death-rate  will 
then  also  appear,  and  will  indicate  the  directions 
for  remedial  measures.  The  child  death-rate  (that 
is,  the  death-rate  at  ages  below  five  years,  or  even 
for  every  single  year  of  the  five,  calculated  on 
the  population  living  at  the  several  ages  ;  or  if 
tlmtbe  not  known,  then  on  the  gross  population) 
is  indeed  most  necessary  to  be  known  in  every 
health-enquiry. 

Among  the  poor  population  of  our  large  cities 
the  deaths  of  childl-en  under  five  years  of  age 
may  be  found  to  constitute  half  of  the  total 
deaths  at  all  ages,  and  occasionally  in  some  bad 
districts  in  unhealthy  towns  the  deaths  of  chil- 
dren have  reached  60  per  cent,  of  the  total 
deaths,  whereas  in  all  England  the  child  death- 
rate  (under  five  years)  is  but  40  per  cent,  of 
the  total  deaths,  and  in  healthy  districts  and 
good  families  is  below  this,  even  below  30  per 
cent,  of  total  deaths.  In  this  way  of  reckoning, 
however,  the  excessive  mortality  of  infants  is 
obscured  by  an  excessive  mortality  among  older 
people  ;  and  a  better  measure  is  to  be  found  in 
the  rate  of  annual  mortality  among  100  childrej' 
under  five  ye.ars  of  age  living  in  a  community. 
Tluis  measured,  it  is  found  that  there  may  die 
annually  only  four  among  the  better  classes,  and 
from  ten  up  to  the  immense  mortality  of  twenty- 
six  in  the  worst  parts  of  onv  large  towns. 

How  wonderfully  the  child  death-rate  is  in- 
fluenced by  the  high  social  position  of  the 
parents,  which  implies  greater  care  of  the  chil- 
dren, is  strikingly  shown  by  Mr.  Ansell's  very 
useful  tables  of  mortality  among  the  upper 
classes. 

Of  100,000  children  born  alive  there  are  living 
at  the  end  of  their  fifth  year  in  all  England 
74,000  (in  round  numbers  we  may  say  that  one 
quarter  have  died),  among  the  'upper  classes' 
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(_aB  defined  by  Mr.  Ansoll),  87,000  are  living  at 
the  fifth  year,  while  among  the  peerage  not  less 
thac  90,000  are  living.  As  a  contrast,  the  writer 
would  refer  to  a  street  in  Liverpool,  where  he 
found  the  death-rate  so  high  that  only  10,000 
children  would  be  living  at  the  end  of  five  years 
out  of  100,000  ;  or  90  per  cent,  had  died  in  five 
years. 

The  determination  of  the  diseases  producing  a 
given  mortality  is  also  a  necessary  part  of  all 
vital  statistics,  regarded  as  expressions  of  the 
public  health. 

The  chief  diseases  causing  mortality  under  five 
years  of  age  are  diarrhoea  and  convulsions  from 
bad  food ;  acute  chest-affections  from  cold  and 
exposure  and  vitiated  air;  and  the  contagious 
infantile  diseases.  The  mortality  from  these 
causes  is  of  course  greater  in  amount  among 
the  children  of  the  poor.  Among  older  people 
phthisis  and  chest-affections,  and  from  time  to 
time  outbreaks  of  infectious  diseases,  hold  the 
first  rank. 

The  degree  of  prevalence  of  the  infectious  or 
so-called  zymotic  diseases  must  be  always  care- 
fully noted,  but  there  are  many  other  preventible 
diseases  quite  as  worthy  of  attention,  and  espe- 
cially the  acute  and  chronic  chest-afiPections 
which  are  largely  owing  to  removable  unhealthy 
conditions  of  atmosphere  and  mode  of  life. 

The  calculations  necessary  to  bring  out  there- 
suit  are  of  the  most  simple  kind  if  the  data  are 
known,  namely,  the  number  of  the  population, 
and  of  persons  of  various  sexes  and  ages  ;  the 
number  of  deaths,  the  sex  and  age  of  the  persons 
dying,  and  the  diseases  causing  the  mortality. 

The  national  census  furnishes  some  of  these 
figures,  and  the  medical  profession  contribute  the 
material  for  the  rest.  They  bear,  therefore,  a 
very  great  responsibility  ;  for  inaccuracy  of  re- 
cord by  them  may  greatly  affect  the  action  of  the 
community,  taken  on  the  faith  of  the  accuracy  of 
the  statistics. 

Heretofore  statistics  of  mortality  alone  have 
been  available  for  the  purposes  of  the  sanitary 
physician  and  administrator,  and  their  utility 
has  been  unquestionable.  Such  statistics,  how- 
ever, are  necessarily  a  very  incomplete  measure 
of  the  influences  affecting  the  public  health. 
Wlien,  in  the  future,  it  shall  have  become  pos- 
sible to  make  proper  record  of  all  sickness, 
whether  fatal  or  not  fatal,  further  progress  in 
the  investigation  of  the  conditions  productive 
of  disease,  and  in  securing  for  the  conamunity 
the  most  healthful  circumstances  of  life,  will 
become  practicable. 

The  third  statistical  point  to  which  reference 
has  been  made  is  the  length  of  life  a  person  of  a 
given  age  may  expect  to  live.  This  so-called 
'  expectiition  of  life'  or  'mean  after-lifetime'  is 
the  most  exact  test  of  the  general  health  of  a 
people.  It  is  one,  however,  which  can  only  be 
applied  at  long  intervals,  and  by  the  aid  of  very 
accurate  and  numerous  census  and  death  lists. 
It  is  not,  therefore,  applicable  as  a  daily  method 
of  determining  the  degree  of  health.  It  appears, 
however,  that,  at  the  present  time,  as  compared 
with  former  periods,  the  expectation  of  life  is 
improving  in  the  chief  European  countries,  and 
the  mean  age  at  death  is  also  greater  than 
formerly. 


It  is  the  office,  then,  of  the  stjitistician,  by  hie 
study  of  the  distribution  of  disease  and  the 
incidence  of  mortality,  to  guide  towards  an 
appreciation  of  the  causes  thereof,  and  to  a 
better  knowledge  of  the  natural  laws  which 
influence  public  health  :  and  it  is  the  business 
of  the  sanitary  legislator  and  administrator  to 
give  due  recognition  to  those  natural  laws  in 
their  endeavours  to  maintain  the  health  and  to 
save  the  lives  of  the  people.  The  struggle  with 
disease  and  death  is  never-ending,  but  is  not 
indecisive.  It  is  remarkable  bow  steadily  public 
health  has  improved  with  each  new  advance  in 
wise  legislation.  In  no  case  has  disappointment 
resulted,  and  in  some  instances  the  good  results 
have  been  really  surprising.  Much  still  remains 
to  be  done,  and  many  sanitary  problems  wait 
for  solution  ;  but  the  rapid  progress  of  late 
years  makes  us  confident  that  greater  effects 
still  will  follow  as  the  knowledge  of  the  causes 
of  disease  becomes  more  precise,  and  the  tech- 
nical means  of  prevention  are  more  efficiently 
applied.' 

E.  A.  Paekes. 

PXTERILE  (puer,  a  boy). — This  word  is  as- 
sociated in  medicine  with  the  respiratory  mur- 
mur when  it  is  exaggerated,  possessing  the  cha- 
racters heard  over  the  lungs  in  a  healthy  child. 
See  Physical  Exaitikation. 

PUERPERAL  DISEASES.— The  diseases 

associated  with  parturition,  which  fall  for  con- 
sideration in  the  present  article,  are: — 1.  Puer- 
peral Convulsions ;  2.  Puerperal  Fever  ;  3.  Puer- 
peral Peritonitis  ;  and  4.  Puerperal  Thrombosis 
and  Embolism.  Certain  other  pathological  con- 
ditions of  equal  importance,  occurring  during 
the  puerperal  state,  are  more  conveniently  dis- 
cussed under  their  several  special  names.  See 
Pelvic  Absckss  ;  Pelvic  Cellulitis;  Pelvic 
Peritonitis  ;  and  Phlegmasia  Dolens.  Puer- 
peral insanity  is  described  in  the  article  In- 
sanity, Varieties  of. 

1.  Puerperal  Convulsions. — Stnon.  :  Puer- 
peral Eclampsia;  Fr.  Convulsions  des  femmes 
enceintes  et  en  couche;  Ger.  EMampsie  in  der 
Schwangersehaft  und  im  Wochenbett. 

Definition. — A  pecular  kind  of  epileptiform 
convulsions,  characterised  by  loss  of  conscious- 
ness and  of  sensibility,  together  with  tonic  and 
clonic  spasms  :  occurring  in  the  later  months  of 
pregnancy,  during  labour,  or  after  delivery  ;  and 
causing  great  danger  to  the  lives  of  both  mother 
and  child. 

.Etiology. — The  frequent  association  of  this 
disorder  with  albuminuria  had  till  lately  given 
rise  to  the  belief  that  it  is  the  resiUt  of  urajmia. 
More  recent  observations,  however,  have  thrown 
a  doubt  upon  this  doctrine.  Many  cases  have 
been  observed  in  which  albumen  was  present  in 
large  quantity  without  convulsions  occurring; 
and  others  in  which  the  eclamptic  attacks  took 
place  without  any  albumen,  or  a  mere  trace  only, 
being  present. 

Traube  and  Rosenstein  have  referred  the 
causation  of  the  convulsions  to  acute  cerebral 

'  This  article,  which  was  written  by  Dr.  Parkes  before 
his  lamented  death,  has  been  revised,  and  a  few  passages 
inserted,  marked  [  ],  by  Dr.  George  Buchanan. 


dnjemia,  resulting  from  changes  in  tlie  blood 
incidental  to  pregnancy,  the  watery  condition  of 
the  blood  being  associated  with  increased  tension 
of  the  i'.rtorial  system.  More  recently,  Dr.  Angus 
iVIacdouald,  of  Edinburgh,  has  pointed  out  that 
he  has  discovered  by  post-mortem  examination, 
extreme  anoemia  of  the  cerebro-spinal  centres, 
with  congestion  of  the  meninges,  without  cedema. 
He  attributes  the  convulsire  attacks  to  irritation 
of  the  vaso-motor  centre  from  an  ansemic  condi- 
tion of  the  blood,  produced  by  the  retention  in  it 
of  excrementitious  matters  which  should  have 
been  eliminated  by  the  kidneys. 
_  SyiiPTOMS. — Although  frequently  the  convul- 
sions occur  suddenly,  no  previous  indications 
having  been  observed,  still  on  inquiry  it  will 
generally  be  found  that  certain  premonitory 
symptoms  have  been  present.    The  most  promi- 
nent of  these  is  headache,  sometimes  very  in- 
tense, generally  frontal.   Derangement  of  vision 
is  another  grave  indication.    An  important  sign 
when  present  is  cedema,  which  may  attract 
notice  by  puffiuess  of  the  face,  especially  of 
the  eyelids,  and  should  immediately  suggest  an 
examination  of  the  feet  and  ankles,  and  of  the 
urine. 

AVhen  the  convulsive  seizure  occurs  it  cannot 
be  mistaken.   The  eyes  first  become  fixed,  and 
rapid  contraction  of  the  muscles  of  the  face 
occurs,  with  rolling  of  the  eyeballs,  the  pupils 
being  lost  under  the  upper  eyelids.     The  face 
becomes  turned  first  towards  one  shoulder,  then 
towards  the  other.    The  convulsions  rapidly  ex- 
tend to  the  other  parts  of  the  body ;  after  a  short 
period  of  tonic  contraction  violent  clonic  spasms 
occur.    The  face  becomes  livid,  the  tongue  is 
protruded,  and,  if  care  be  not  taken,  it  is  lacerated 
by  the  teeth,  colouring  the  frothy  saliva  which 
has  been  emitted  at  the  angles  of  the  mouth. 
The  thumbs  become  clenched  in  the  palms,  and 
Fiolent  jerkings  of  the  arms  occur,  -whilst  the 
muscles  of  the  face  give  rise  to  a  variety  of 
contortions.   Sometimes  involuntary  evacuations 
of  the  bladder  and  rectum  occur  during  the  fit. 
There  is  total  loss  of  consciousness  and  sensation. 
After  a  few  minutes  the  symptoms  gradually 
subside;  a  longer  interval  occurs  between  the 
clonic  muscular  contractions  ;  the  face  loses  its 
lividity  ;  and  the  breathing  becomes  more  tran- 
quil. After  the  first  fit  has  passed  off  the  patient 
may  recover  her  consciousness;  but  if  another 
occur  with  rapidity,  and  very  little  time  elapses 
between  the  paroxysms,  death  may  soon  super- 
vene.   Where  there  is  a  considerable  time  be- 
tween the  attacks,  it  maybe  many  hours  or  days 
before  consciousness  is  restored,  and  recovery 
takes  place.    A  remarkable  feature  of  this  dis- 
order is  that  -when  the  patient  becomes  sensible, 
and  is  restored  to  health,  she  has  invariably  no 
recollection  of  what  occurred  not  only  during 
her  illness,  but  for  some  time  preceding  the  fits. 
The  writer  has  observed  the  case  of  a  woman 
whose  puffy  face  attracted  his  notice  in  the  City 
of  London  Lying-in  Hospital  the  morning  after 
her  labour ;  there  was  cedema  of  the  ankles,  and 
the  urine   contained  abundance   of  albumen. 
Having  remarked  that  it  was  a  wonder  she  had 
not  had  convulsions,  ho  was  summoned  to  find 
iier  in  this  condition  within  a  few  hours.  She 
vas  comatose  for  three  days,  and  on  subsequent 
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inquiry  she  had  no  recclleetion  of  being  taken  in 
labour  or  of  being  conveyed  to  the  hospital.  This 
is  by  no  means  an  exceptional  case. 

PRoaNosis. — This  depends  upon  the  severity 
and  frequency  of  the  paroxysms.  It  is  gener- 
ally considered  that  one  in  every  three  or  four 
cases  proves  fatal.  The  mortality  has  probably 
diminished  of  late  years,  since  indiscriminate 
venesection  has  been  abolished,  and  other  treat- 
ment adopted. 

Tbkatment. — The  treatment  of  puerperal  con- 
vulsions depends  greatly  upon  the  period  in  re- 
lation to  labour  at  which  the  eclamptic  attack 
occurs.  Generally  the  paroxysms  in  themselves 
are  sufficient  to  provoke  labour,  and  if  tliis  pro- 
ceed well,  it  should  be  allowed  to  take  its  own 
course  ;  officious  manipulation  is  apt  to  increase 
the  severity  of  the  fits.  Under  some  circum- 
stances, however,  the  induction  of  premature 
labour  is  necessary ;  or  it  may  be  expedient  to 
deliver  as  soon  as  possible  when  labour  has 
commenced.  Venesection,  which  used  to  be  the 
universal  treatment,  is  now  very  rarely  adopted. 
There  are,  however,  cases  in  -which  it  is  un- 
doubtedly called  for;  in  women  of  plethoric 
habit,  -with  congested  face,  and  full  pulse,  show- 
ing much  arterial  tension,  it  -svill  probably  be 
found  of  great  benefit. 

Compression  of  the  carotids,  first  recommended 
by  Trousseau  in  the  convulsions  of  infants,  has 
been  successfully  adopted  by  Dr.  Playfair  in 
puerperal  eclampsia. 

As  soon  as  the  attack  commences  it  is  well  to 
administer  an  aperient,  if  possible. 

The  treatment  which  has  of  late  been  found 
most  serviceable  is  the  administration  of  chloro- 
form, wliich  nob  only  modifies  the  force  of  the 
attacks,  but  appears  in  a  marvellous  way  to 
diminish  their  frequency.  It  should  be  freely 
administered  on  the  first  symptoms  of  the  attack, 
and  its  effect  should  be  kept  up  until  the  fit  has 
entirely  subsided. 

Chloral  alone,  or  in  combination  -with  bromide 
of  potassium,  may  be  administered  by  the  mouth 
or  rectum,  often  with  great  advantage.  This 
may  obviate  the  necessity  of  a  further  continu- 
ance of  the  chloroform  inhalation.  The  hypo- 
dermic injection  of  morphia,  which  has  been 
condemned  by  some  on  account  of  the  renal 
condition,  has,  nevertheless,  been  frequently 
found  most  efficacious,  notwithstanding  a  large 
amount  of  albuminuria  being  present,  and  it  is 
well  worthy  of  a  more  extended  trial  in  pro- 
longed cases. 

2.  Puerperal  Fever.  —  Synon.  :  Childbed 
fever  ;  Puerperal  Septica2mi:i ;  Fr.  Fiivre  pucr- 
perale  ;  Ger.  Pucrperaljichcr ;  Kindbcltficber. 

Definition. — A  continued  fever,  occurring 
in  connection  with  child-birth ;  often  associated 
with  local  lesions  of  the  uterus,  vagina,  or  peri- 
neum ;  and  caused  by  the  absorption  of  septic 
matter,  not  infrequently  arising  from  the  reten- 
tion of  portions  of  phieenta  or  membrane,  or  from 
a  putrid  foetus. 

iETiOLOciY.— Puerperal  fever  occurs  not  only 
epidemically  but  endemically,  especially  in  lying- 
in  hospitals  ;  and  is  communicable  by  contagion. 
Special  sources  from  without  are  cadaveric  matter 
communicated  by  the  hands  of  the  practitioner 
after  making  post-mortem  examinations  and 
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septic  matter  convoyed  by  nurses  on  their  hiinds 
or  on  sponges.  Prolonged  montiil  distress,  and 
an  impoverished  state  of  the  blood  from  want 
of  food,  predispose  to  it.  Puerpoi'al  fever  may 
be  produced  by  the  contact  of  other  diseases, 
especially  erysipelas,  which  in  some  respects 
bears  a  close  analogy  to  it,  a  prominent  charac- 
teristic of  both  being  a  peculiar  diffuse  inflam- 
mation ;  in  one  the  part  affected  being  the  skin 
and  connective  tissue,  in  the  other  the  seat  being 
the  uterus,  uterine  veins,  and  peritoneum. 

Anatomical  Characters. — These  differ  very 
greatly  according  to  the  duration  of  the  fever, 
and  the  parts  of  the  body  affected  by  the  dis- 
ease. In  some  rapidly  fatal  cases  of  a  malignant 
type  nothing  has  been  found  but  a  peculiar 
alteration  in  the  blood — a  great  increase  in  the 
■white  corpuscles ;  a  diminution  in  the  red 
blood-cells  ;  an  increase  also  in  the  fibrine  and 
extractive  matters,  lactic  acid  and  fat;  and  fre- 
quently traces  of  bile-pigment. 

Generally,  however,  local  lesions  exist,  and  if 
these  are  seen  after  death,  in  the  shape  of  lacera- 
tions in  the  genital  tract,  they  will  present  an 
unhealthy  appearance,  their  edges  being  swollen 
and  oedematous.  The  uterine  surface  is  generally 
found  intensely  inflamed,  softened,  and  occa- 
sionally in  a  state  of  slough.  The  results  of  in- 
flammation maj'  also  be  found  in  the  veins, 
parenchyma  of  the  uterus,  and  connective  tissue 
around  it ;  as  well  as  in  the  lymphatics,  so  large 
and  numerous  at  this  time,  pus  being  frequently 
discovered  in  these  vessels.  The  peritoneum  is 
nearly  always  affected  ;  it  may  be  only  congested 
in  patches,  but  is  generally  universally  so  ;  the 
intestines  may  all  be  glued  together  ;  and  the  sac 
may  contain  more  or  less  serum  or  sero-pus,  with 
flaky  lymph.  Inflammatory  swelling,  softening, 
or  abscesses  may  be  found  almost  anywhere,  in 
the  uterine  wall,  ovariep,  kidneys,  spleen,  liver, 
lungs,  muscles,  and  connective  tissue.  Effusion 
into  all  the  serous  cavities  may  arise,  and  pus 
may  be  discovered  around,  or  even  within,  the 
joints.  An  embolus  may  be  found,  a  fragment 
of  infected  thrombus  having  escaped. 

Symptoms. — In  no  disease  do  the  symptoms 
vary  more  than  in  this,  depending  upon  the  vio- 
lence of  the  fever,  and  the  localities  attacked  by 
the  poison.  The  fever  generally  originates  within 
three  or  four  days  after  delivery,  though  some- 
times later.  Frequently  there  is,  first  of  all,  great 
depression,  with  headache ;  sometimes  the  first 
symptom  is  a  rigor.  The  pulse  becomes  rapid 
and  feeble,  130  or  more  per  minute.  The  tem- 
perature rises  to  103°  Fahr.,  or  higher.  The 
skin  is  generally  hot  and  dry.  Vomiting  fre- 
quently occurs  early,  the  ojecta  being  like  coffee- 
grounds,  and  of  a  peculiar  odour.  Diarrhoea  is 
often  very  troublesome,  the  evacuations  being 
horribly  fetid.  The  tongue  soon  becomes  coated 
with  a  heavy  fur,  later  on  becoming  dry  and 
raspy  ;  and  sordes  appear  on  the  lips.  There  is 
often  acute  pain,  with  tenderness  and  swelling, 
of  the  abdomen;  but  peritonitis  with  effTi.sion 
may  occur  without  any  of  these  symptoms.  Some- 
times the  swollen,  tender  uterus  can  bo  felt  in 
the  hypogastrium.  The  lociiia  .are  generally  sup- 
pressed,and  the  secretion  of  nulk  arrested,  though 
sometimes  the  mammre  are  hard  and  pain-ful. 
Ab  a  rule  the  intellect  is  unimpaired,  though  low 
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muttering  delirium  frequently  precedes  death. 
The  breathing  is  short  and  hurried.  Pneumonia, 
pleurisy,  or  pericarditis  occasionally  ensue. 
Jaundice  or  albuminuria  may  bo  present.  The 
joints  may  swell  and  suppurate;  and  abscesses 
may  form  in  any  part  of  the  body,  sometimes  in 
the  eye. 

Course  and  Terminations.  —  The  disease 
generally  runs  a  rapid  course,  terminating  fatiilly 
within  a  week.  The  pulse  becomes  more  and 
more  rapid  and  feeble  ;  the  breathing  more 
hurried  and  panting ;  tympanites  sets  in  ;  a  cold 
clammy  sweat  breaks  out ;  finally  hiccough,  sub- 
sultus,  and  low  muttering  delirium  come  on,  with 
frequently  incessant  vomiting;  and  the  patient 
sinks  from  exhaustion. 

Treatjiknt. — 1.  Prnphylaclic. — This  is  of  the 
utmost  importance.  Keeping  in  mind  the  sources 
of  the  disease,  it  behoves  the  practitioner  to 
avoid  every  means  of  communicating  septic 
matter  to  the  patient,  either  personally  or  by 
the  nurse.  If  possible  to  arrange  it,  the  genital 
organs  should  never  be  touched,  for  the  purposes 
of  examination  or  otherwise,  without  the  hands 
having  been  first  thoroughly  rinsed  in  a  solution 
of  pure  carbolic  acid  (1  to  20).  All  sponges 
should  be  permanently  kept  in  a  similar  solution ; 
and  all  instruments,  such  as  vaginal  syringes  or 
catheters,  be  thoroughly  soaked  in  the  same  be- 
fore use.  Instead  of  cold  cream,  a  preparation 
containing  1  drachm  of  absolute  carbolic  acid  to 
2\  oz.  of  benzoated  lard  should  be  employed  for 
lubricating.  The  utmost  care  should  be  observed, 
to  avoid  the  smallest  piece  of  the  placenta  or 
membrane  being  left  within  the  uterus.  Subse- 
quently all  washings  or  syringings  of  the  genitals 
should  be  performed  with  a  solution  of  carbolic 
acid  (1  to  40).  The  practitioner  should  order 
all  these  preparations  to  be  in  the  house  previous 
to  the  expected  time  of  delivery. 

2.  General. — The  general  treatment  varies 
with  the  character  of  the  disease.  At  first  ac- 
tive antiphlogistic  remedies  maybe  indicated; 
and  in  some  cases  local  depletion  by  leeches,  in 
others  blisters.  Drugs,  such  as  veratrum  viride 
(much  employed  in  America),  aconite,  digitalis, 
or  salicylic  acid,  may  be  useful  in  lowering  the 
temperature.  The  internal  administration  of 
turpentine  has  been  highly  extolled ;  this  drug 
is  often  very  efficacious  when  applied  on  hot 
flannel  to  the  abdomen,  or  used  as  an  enema 
where  there  is  much  tympanites.  Opium,  or 
morphia,  is  invariably  demanded  to  subdue  rest- 
lessness, alia}'  pain,  and  induce  sleep.  Lauda- 
num, applied  iu  poultices  to  the  abdomen,  is 
sometimes  very  grateful  to  the  patient.  When, 
however,  there  is  much  tenderness  and  disten- 
sion, a  paste  composed  of  two  parts  of  extract 
of  belladonna  to  one  of  glycerine,  brushed  thickly 
over  the  whole  abdomen,  will  be  preferable. 
Quinine  is  often  of  great  value  in  diminishing  the 
fever  ;  it  may  be  given  in  doses  of  10  or  15  grains 
night  and  morning.  Warburg's  tincture  may 
answer  still  better.  The  antiseptic  douche  should 
never  be  omitted;  and  a  long  vaginal  tube  should 
bo  employed,  so  as  to  ensure  the  fluid  passing 
within  the  uterus.  If  used  warm  it  is  often  very 
comforting,  especially  when  the  discharges  are 
fetid.  In  ciisos  of  a  more  chronic  type,  where 
diarrhcea  is  a  prominent  symptom,  tincture  of 
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perchloride  of  iron  in  large  doses,  20  to  30 
minims,  is  sometimes  very  serviceable.  One  of 
the  most  important  elements  in  the  treatment  of 
this  exhausting  disease  is  the  frequent  adminis- 
tration of  nutritious  food  and  stimulants — strong 
beef-tea,  milk,  eggs,  champagne,  or  brandy — in 
small  quantities  art  short  intervals.  In  cases  of 
obstinate  vomiting  recourse  must  be  had  to  nu- 
trient enemata.  The  most  abundant  supply  of 
fresh  air  that  can  be  admitted  "with  safety  should 
be  secured. 

It  is  impossible  to  map  out  any  distinct  line 
of  treatment  for  puerperal  fever.  Each  case 
must  be  combated  according  to  its  individual 
symptoms,  and  demands  constant  attention ;  for, 
though  the  disease  is  fearfuilj'  fatal,  some  of  the 
most  apparently  hopeless  cases  recover. 

3.  Puerperal  Peritonitis. — This,  though  one 
of  the  most  frequent  complications  of  puerperal 
fever,  sometimes  occurs  independently  of  it, 
other  symptoms  than  those  consequent  upon  the 
local  inflammatory  attack  being  absent. 

Anatomical  Chaeactees. —  The  'post-mortem 
appearances,  associated  with  puerperal  perito- 
nitis, differ  only  from  those  described  in  con- 
nection with  puerperal  septicaemia  inasmuch  as 
they  are  confined  to  the  peritoneal  cavity.  There 
■wiU  probably  be  found  an  abundance  of  effused 
serum  or  sero-pus,  and  flaky  lymph,  intense  con- 
gestion of  the  peritoneum,  and  the  abdominal 
viscera  will  here  and  there  be  glued  together. 
The  uterus  will  probably  be  found  preternatu- 
rally  soft. 

SrjTPTOMS. — Grenerally  within  a  week  follow- 
ing delivery  a  well-marked  rigor  occurs,  followed 
by  febrile  disturbance.  The  patient  complains 
of  acute  pain  in  the  lower  part  of  the  abdomen, 
at  first  in  one  particular  spot,  but  soon  spreading 
over  a  larger  area.  The  thighs  become  flexed 
on  the  abdomen  to  relieve  the  tension ;  the  belly 
becomes  much  swollen,  and  excessively  tender  ; 
and  there  are  generally  much  tympanites  and 
obstinate  constipation.  The  pulse  is  very  cha- 
racteristic, being  quick,  wiry,  and  incompressible. 
Vomiting  soon  sets  in.  If  the  disease  do  not 
give  way,  the  abdomen  becomes  more  swollen 
and  tense,  and  no  pressure  upon  it  can  be  borne. 
Everything  that  is  taken  is  vomited;  the  pidse 
becomes  more  rapid  and  feeble ;  the  tongue  is 
dry  and  raspy  ;  the  constipation  gives  way  to 
diarrhcea  ;  the  skin  becomes  clammy,  and  the 
extremities  cold;  and  the  patient  dies. 

TuEATMENT. — The  application  of  leeches  to 
the  abdomen,  immediately  the  tenderness  is  com- 
plained of,  may  be  of  much  service  in  subduing 
the  local  inflammation,  and  allaying  pain.  Opium 
is  the  drug  of  all  others  to  be  relied  upon.  Hot 
fomentations  and  counter-irritants,  such  as  tur- 
pentine, often  give  great  relief.  In  the  first  stage  a 
copious  enema  of  thin  gruel  with  castor-oil,  to  ob- 
tain a  free  action  of  the  bowels,  should  bo  given. 
Where  there  is  much  tympanites,  the  addition  of 
turpentine  may  be  of  benefit  in  dispelling  the 
flatus,  if  vomiting  prevent  nourishment  being 
taken  by  the  mouth,  it  should  be  administered 
•per  rectum. 

4.  Puerperal  Thrombosis  and  Embolism. 
Definition. — The  occurrence  of  a  blood-clot 

in  the  right  side  of  the  heart  or  pulmonary  ar- 
teries either  formed  in  dtu  or  conveyed  there 
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from  a  distance  by  tlie  blood-current,  often  giving 
rise  to  sudden  death  after  delivery. 

Anatomical  Chabactbrs, — The  condition  of 
the  blood  in  pregnancy  and  the  puerperal  state 
renders  it  liable  to  form  a  coagulum,  and  thia 
may  occur  in  distant  vessels.  It  is  well  know 
that  in  the  later  months  of  pregnancy  the  amount 
of  fibrin  in  the  blood  is  very  greatly  increased. 
Together  with  this  a  diminution  in  the  volume  of 
the  blood  from  uterine  hasmorrhage  produces  a 
state  of  exhaustion,  which  causes  a  great  pre- 
disposition to  thrombosis.  If,  therefore,  such 
having  occurred  in  distant  vessels,  a  portion  of 
coagulum  become  detached,  and  be  carried  away 
till  it  reach  the  pulmonary  arteries,  embolism  is 
the  result,  and  this  is  one  of  the  great  causes  of 
sudden  death  occurring  after  parturition.  It  has 
been  shown,  however,  that  pulmonary  thrombosijs 
may  o'ccur  independently  of  embolism ;  large,  firm, 
decolourised  coagula  have  been  found,  on  post- 
mortem examination,  occupying  the  right  side  of 
the  heart  and  the  larger  branches  of  the  pulmo- 
nary arteries,  which  have  evidently  formed  there, 
all  traces  of  thrombosis  elsewhere  being  absent. 

Symptoms. — These  are  common  both  to  em- 
bolism and  pulmonary  thrombosis.  In  the  great 
majority  of  cases,  the  patient  is  suddenly  seized 
with  severe  dyspnoea ;  she  starts  up  and  gasps  for 
breath;  the  face  in  some  cases  has  been  described 
as  pale,  in  others  livid.  She  feels  she  is  dying, 
and  calls  out  for  air ;  the  pulse  becomes  almost 
imperceptible  ;  and  generally  death  occiu-s  very 
rapidly.  In  some  cases,  however,  in  which  the 
clot  is  not  sufficiently  large  to  entirely  obstruct 
the  circulation  in  the  lungs,  it  appears  that  ab- 
sorption may  ultimately  take  place  and  recovery 
ensue.  Dr.  Playfair  has  published  some  cases 
which  support  this  theory. 

Treatment. — In  almost  every  case  so  rapidly 
fatal  is  the  seizure  that  there  is  no  time  to  think 
of  treatment.  When,  however,  the  attack  is  not 
so  terribly  rapid  in  its  termination,  every  effort 
must  be  made  to  rally  the  patient,  by  the  admi- 
nistration of  stimulants,  such  as  brandy,  ether, 
or  ammonia,  if  at  hand.  The  most  perfect  rest 
must  be  enjoined,  so  as  to  prevent  the  coagulum 
from  becoming  dislodged,  and  to  promote  its 
absorption.  Dr.  Eichardson  has  recommended 
liquor  ammonise  in  large  doses,  with  a  view  of 
dissolving  the  fibrin.  Clement  Godson. 

PUEE.PEBAL  INSANITY.  See  In- 
sanity, Varieties  of. 

PXTLLNA,  in  Austria. — Sulpbated  waters. 
See  MiNBBAL  Waters. 

PtTLMONABY  APOPLEXY.— A  term 
for  a  certain  form  of  haemorrhage  into  the  lungs. 
See  Lungs,  Haemorrhage  into. 

PTTLMONABY  DISEASES.    See  Lungs, 

Diseases  of. 

PULMONABY  VESSELS,  Diseases  of. 

The  vessels  of  the  pulmonary  circulation,  more 
especially  the  veins,  enjoy  a  considerable  immu- 
nity from  disease.  Primary  affections  of  these 
are  of  most  exceptional  occurrence,  and  the  causes 
leading  to  their  being  secondarily  involved  are 
not  numerous.  It  is  not  easy  to  account  for 
this.  The  pulmonary  arteries  rarely  present  those 
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diseaspd  states  which  aro  of  frequent  occurrence 
in  tiie  arteries  of  the  systemic  circulation,  and 
are  not  even  as  commonly  affected  as  the  sys- 
temic veins,  with  which  they  somewhat  more 
closely  agree  in  point  of  structure,  and  in  the 
bind  of  blood  carried  by  them.  The  port-il  vein, 
which  is  comparable  to  the  pulmonary  artery  in 
other  respects  besides  its  plan  of  distribution, 
would  appear  to  be  similarly  free.  For  these 
reasons  affections  of  the  pulmonary  vessels  are 
rather  of  pathological  interest  than  clinical  im- 
portance ;  in  the  majority  of  cases  they  are  not 
to  be  recognised  during  life,  or,  if  so,  are  beyond 
the  application  of  any  treatment.  The  trunk  of 
the  artery,  and  especially  the  orifice  in  the  right 
ventricle,  is  singularly  liable  to  present  congenital 
abnormalities,  which  are  treated  of  in  the  article 
Heabt,  Malformations  of. 

1.  Inflammation.  —  Etiology.  —  Arteritis 
affecting  the  pulmonary  artery,  whether  acute  or 
chronic,  is  of  very  rare  occurrence.  Previoiis  to 
birth  it  seems  to  be  more  liable  to  exist  than 
subsequently,  and  some  of  the  congenital  defor- 
mities of  the  pulmonary  artery  and  its  Talve  are 
to  be  attributed  to  it.  No  satisfactory  explana- 
tion has  been  offered  of  the  greater  tendency 
of  the  right  heart  and  vessels  to  inflammation 
before  birth,  and  of  the  left  side  and  aorta  sub- 
sequently. After  birth  it  is  almost  invariably 
associated  with  such  acute  blood-diseases  as 
pyaemia,  or  with  those  pyi-exial  slates  which  are 
apt  to  assume  a  septic  character,  as  scarlet  fever. 
Very  rarely  cases  are  met  with  where  no  cause 
can  be  ascertained  ;  but  it  is  said  that  whilst 
syphilis  favours  arteritis  in  the  aorta,  chronic 
alcoholism  predisposes  to  its  development  in  the 
pulmonary  artery.  Emboli,  especially  if  of  a 
putrid  character,  which  have  become  lodged  in 
branches  of  the  vessel,  are  very  liable  to  set  up 
inflammation  in  the  contiguous  walls. 

Anatomical  Characters.  — These  correspond 
Tvith  the  usual  characters  of  arteritis.  The  pro- 
cess begins  in  the  sub-epithelial  layer  of  the 
inner  coat,  and  results  iu  the  formation  of  a 
variety  of  connective  tissue,  which  consists  of 
fibres,  fusiform  fibre-cells,  and  homogeneous 
material ;  these  constituents  being  developed  in 
varying  proportions,  and  forming  patches  of  grey 
gelatinous  or  semi-cartilaginous  material.  The 
formation  of  pus  and  abscesses  within  the  thick- 
ness of  the  walls,  and  their  .subsequent  rupture 
into  the  lumen  of  the  vessel,  are  practically 
unknown.  The  valves  at  the  commencement  of 
the  vessel  are  the  most  frequent  seat  of  inflam- 
mation, but  it  has  been  seen  in  the  main  trunk 
of  the  vessel.  "When  the  vessels  have  become 
much  dilated,  as  from  extreme  mitral  stenosis, 
the  walls  thus  thinned  are  liable  to  undergo 
changes  of  a  chronic  inflammatory  character 
{see  AnTERiKS,  Diseases  of).  This  state  is  only 
demonstrable  after  death  ;  during  life  it  is  not 
recognised,  except  the  valves  be  affected,  by  any 
known  signs  or  symptoms,  and  a  diagnosis  of 
its  existence  has  not  hitherto  been  attempted. 
Under  such  circumstances  no  plan  of  treatment 
can  be  laid  down. 

2.  Degenerations. — (a)  Atheroma. — This,  as 
in  the  systemic  arteries,  occurs  in  two  forms. 
The  one  form  is  a  sequence  of  inflammation,  wlien 
the  patches  of  grey  translucent  material  above- 


mentioned  undergo  fatty  degeneration,  and,  as 
Vircliow  pointed  out,  tend  to  ulcerate,  whilst 
similar  patches  in  the  aorta  are  more  liable  to 
calcify.  The  other  form  consists  in  a  fatty  dege- 
neration of  the  deeper  layers  of  the  intima  with- 
out any  previous  inflammation,  and  occurring  as 
part  of  a  general  atheroma  of  all  the  vessels.  It 
is  in  vessels  whose  structure  has  been  much 
altered  by  distension  that  atheroma  is  most  fre- 
quently seen.  Calcification  of  the  atheromatous 
areas  is  not  unknown.  No  symptoms  are  to 
be  referred  to  this  condition,  though  Dr.  Walsbe 
suspects  that  '  in  some  instances  it  aids  in  the 
production  of  pulmonary  apoplexy.' 

(6)  Albuminoid  degeneration. — This  has  been 
recorded  as  having  been  seen  in  the  muscular 
coat  of  branches  of  the  pulmonary  artery. 

3.  Dlceration. — As  already  said,  inflamma- 
tion of  the  vessel-walls  very  rarely  extends  to 
ulceration  of  the  inner  coat,  but  owing  to  the 
extreme  frequency  of  ulcerative  destruction  of 
the  lung-tissue,  the  intra-pulmonary  branches 
of  the  vessels  are  consuantly  involved.  Phthisis 
of  whatever  kind,  abscess,  or  gangrene  of  the 
lungs,  will  each  in  their  progress  invade  the 
vessels,  the  walls  of  which,  though  offering  con- 
siderable resistance  to  the  destructive  process, 
sooner  or  later  yield,  and  may  be  the  cause  of  a 
fatal  haemorrhage,  though  very  frequently  a  io.ss 
of  blood  is  prevented  by  blocking  up  of  the 
vessels  with  coagula. 

4.  Dilatation  and  Ajieurism. — Aj^atomical 
Characters. — Varying  changes  of  abnormal  dis- 
tension are  not  unusual,  occurring  in  both  sexes 
and  in  all  ages  beyond  childhood,  and  are  esti- 
mated as  forming  3  per  cent,  of  aneurisms  of 
all  kinds.  The  dilatation  may  affect  the  trunk 
uniformly ;  and  an  extreme  case  has  been  re- 
corded where  the  circumference  of  the  vessel  at- 
tained inches,  the  normal  average  being  taken 
at  3^  inches.  Or,  limited  in  extent,  the  bulging 
forms  a  sacculated,  or,  more  rarely,  a  dissecting 
aneurism  of  the  trunk  or  branches,  from  the  size 
of  a  walnut  to  a  pea,  or  even  smaller,  these  latter 
being  frequently  multiple.  The  conditions  which 
lead  to  these  alterations  iu  the  normal  calibre  of 
the  vessel  .are  : — (a)  Those  causing  a  diminished 
resistance  of  their  coats  to  the  blood-pressure, 
especially  if  this  be  increased,  which  is  often 
the  case,  by  obliteration  of  some  vessels,  and  con- 
sequent rise  in  tension  in  the  remaining  ones, 
or  by  general  obstruction,  such  as  mitral  stenosis 
or  emphysema  would  cause.  (J)  Those  changes 
in  the  lung-structures  which  diminish  the  sup- 
port of  the  vessels,  and  so  allow  of  their  yieldinc. 
The  results  of  arteritis  and  atheroma  will  furnish 
the  first  condition,  and  ulceration  and  destruction 
of  the  pulmonary  tissue  will  provide  the  latter. 
The  walls  of  true  aneurisms  may  be  tiiickcr  or 
thinner  than  those  of  the  healthy  ve.^.'iel.nud  it  is 
remarkable  that  their  contents  are  never  lami- 
nated coagula,  even  in  the  largest,  but  always 
fresh  clots. 

An  extreme  case  of  distension  of  the  pulmo- 
nary veins  is  recorded  {Dublin  Journal,  1832), 
especially  the  left,  where  the  vessels  were  di- 
lated to  four  times  their  normal  size,  owing  to 
extensive  obstructions  at  their  openings  into  the 
left  auricle. 

Symptoms. — When  the  main  trunk  of  the 
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pulmonary  artery  Is  the  seat  of  an  nneurismal 
tumour,  there  are  the  usual  signs  of  pulsation 
and  prominence  in  variable  degrees,  most  marked 
to  the  left  of  the  sternum  in  the  second  intercostal 
space;  over  the  same  area  a  systolic  bruit  of  a 
superficial  quality  is  to  be  heard,  not  conducted 
above  the  sternum  or  clavicles ;  and  a  systolic 
thrill  is  to  be  felt.  There  is  also  accentuation  of 
the  second  sound,  with  the  signs  of  hypertrophy 
of  the  right  ventricle.  Should  the  tumour  be  of 
any  considerable  size,  it  -will  give  rise  to  those 
conditions  which  commonly  follow  an  obstruction 
to  the  pulmonary  circulation — namely,  lividity, 
dyspncBa,  cough,  and  general  anasarca,  with 
scanty,  high-coloured  urine.  In  an  exceptional 
case  pallor  of  the  face  was  noticed.  Pain  behind 
the  sternum,  and  headache  also  exist.  Since  the 
greater  part  of  the  artery  is  included  within  the 
pericardium,  it  is  into  that  sac  that  rupture  will 
probably  occur. 

The  small  aneurisms  of  the  intra-pulmonic 
branches  give  rise  to  no  known  symptoms  until 
hsemoptysis  indicates  their  rupture. 

DiAGKOsis. — An  aneurism  of  the  trunk  of  the 
pulmonary  artery  may  have  to  be  distinguished 
from  a  similar  affection  of  the  aorta,  or  from 
a  post-sternal  tumour  to  which  pulsation  has 
been  communicated.  The  tendency  of  pulmonary 
aneurism  to  extend  to  the  left  side,  and  the  non- 
conduction  of  the  bruit  to  the  vessels  at  the  root 
of  the  neck,  with  the  coincident  signs  of  pulmo- 
nary obstruction,  are  grounds  upon  which  to 
found  a  distinction. 

PfiOQNOsis. — This  is  of  necessity  grave,  what- 
ever the  size  of  the  lesion,  and  many  cases  of 
fatal  haemoptysis  are  due  to  rupture  of  a  small- 
sized  sac. 

TuEATMENT. — How  far  such  treatment  as  gal- 
vano-puncture,  the  administration  of  iodide  of 
potassium,  &c.,  as  pursued  in  aneurism  of  the 
systemic  vessels,  is  applicable  to  similar  affec- 
tions of  the  pulmonary  artery,  is  unknown.  For 
the  treatment  of  the  haemorrhage  to  which  their 
rupture  gives  rise,  see  KaiMOFrTsis. 

6.  Stenosis. — A  narrowing  of  the  pulmonary 
artery  may  take  place  at  the  orifice  in  the  conus 
arteriosus,  or  more  rarely  in  the  trunk  or  main 
branches.  In  the  former  situations  it  is  com- 
monly congenital,  the  result  of  endocarditis  or 
myocarditis,  which,  if  developed  within  the  first 
three  months  of  foetal  life,  is  almost  invariably 
accompanied  by  some  compensating  lesion,  such 
as  intraventricular  communication;  whilst  if  the 
affection  of  the  heart  be  subsequent  to  the  third 
month  of  development,  the  circulation  is  carried 
on  through  a  patent  foramen  ovale  and  ductus 
arteriosus  (see  Heabt,  Malformations  of).  It  is 
conceivable  that  stenosis  of  the  conus  arteriosus 
may  be  followed  by  secondary  narrowing  and 
closure  of  the  pulmonary  artery,  and  also  that 
defective  development  of  the  lungs  may  cause 
a  narrowed  vessel.  The  condition  is  very  rarely 
due  to  any  acquired  change  in  the  vessel-walls, 
although  a  case  is  recorded  of  stenosis  of  the 
artery,  from  cartilaginous  thickening  and  calcifi- 
cation of  its  coats.  The  calibre  of  the  tube  may 
be  diminished  by  the  pressure  of  tumours,  such 
as  an  aortic  aneurism  or  adenoid  growths,  or  by 
the  shrinking  of  cicatricial  tissue  in  the  adjacent 
lungs. 


When  stenosis  is  developed  at  a  very  early 
period  of  fcetal  life,  theartery  remains  exceodinglj' 
narrow  behind  the  obstruction.  When  it  occurs 
late,  the  vessel  may  be  of  normal  capacity,  and 
if  insufficiency  co-exist  with  the  obstruction,  it 
may  even  be  dilated  (Lebert). 

Symptoms. — Whatever  be  the  cause  of  pulmo- 
nary stenosis,  there  will  be  a  deficient  supply  of 
blood  to  the  lungs,  producing  dyspnoea,  and  the 
obstruction  to  the  circulation  will  give  rise  to  all 
the  signs  and  symptoms  of  general  venous  conges- 
tion, although  to  a  less  degree  than  in  affections 
of  the  tricuspid  orifice.  Hypertrophy  of  the 
right  ventricle,  as  evidenced  by  increased  trans- 
verse measurement  of  the  area  of  cardiac  dul- 
ness  ;  a  basic  thrill ;  a  systolic  bruit,  of  maximum 
intensity  over  the  heart's  base,  and  conducted  to 
the  left  of  the  sternum,  but  not  audible  along 
the  course  of  the  aorta  and  great  vessels  ;  and  a 
marked  accentuation  of  the  second  sound — are  the 
most  important  diagnostic  signs  of  this  condition. 
Cyanosis  is  not  a  characteristic,  and  does  not 
occur  unless  there  be  extreme  venous  congestion, 
or  a  communication  between  the  two  sides  of  the 
heart.  The  association  of  constriction  of  the 
pulmonary  artery,  both  congenital  and  acquired, 
with  tubercular  phthisis,  has  now  been  too  fre- 
quently observed  for  it  to  be  regarded  as  a  co- 
incidence only,  and  their  relation  as  cause  and 
effect  is  generally  admitted. 

Treatment. — This  affection  is  entirely  beyond 
the  reach  of  remedy. 

6.  Eupture. — Violent  effort  and  great  excite- 
ment have  been  followed  by  ruptiu-e  of  the  pul- 
monary artery,  either  of  t)ie  trunk  or  main 
branches ;  it  is  said,  even  without  previous  dis- 
ease of  the  vessel  (Chevers,  1846).  But  in  the 
majority  of  recorded  cases  the  coats  were  dege- 
nerated. Death  is  often  instantaneous,  but  very 
frequently  is  delayed,  even  some  hours.  Aneur- 
isms tend  to  burst  sooner  or  later ;  those  of  the 
trunk  usually  opening  into  the  pericardium,  while 
the  intra-pulmonary  dilatations  commonly  rup- 
ture into  cavities  in  the  lung.  Ulceration,  as 
said,  is  of  very  rare  occurrence,  but  a  case  is 
recorded  of  its  existence  and  extension  tlirough 
all  the  coats  of  the  vessel,  with  a  suddenly  fatal 
termination.  Eupture  of  the  pulmonary  veins 
has  been  recorded. 

7.  Embolism  and  Thrombosis.— The  pulmo- 
nary artery  is  especially  liable  to  become  plugged, 
both  by  substances  lodged  in  it  from  elsewhere,  and 
by  coagula  originating  in  the  vessel  itself.  Its  re- 
lationship to  the  venous  circulation  explains  this. 
Portions  of  broken-down  clots  developed  in  the 
systemic  veins,  from  whatever  cause  ;  the  contents 
of  hydatid  and  other  cysts  that  have  burst  into 
the  venous  current;  fragments  of  cancerous  and 
other  new  growths,  all  of  which  readily  travel 
onwards  towards  the  heart,  pass  into  the  pul- 
monary artery,  in  the  branches  of  which  thev 
become  lodged,  according  to  their  size.  Once 
locjited,  the  plug  will  increase  in  size  by  the  de- 
position on  it  of  successive  layers  of  fibrin, 
sometimes  to  such  an  extent  as  to  obliterate  all 
traces  of  the  original  obstructing  substance.  Oc- 
casionally very  largo  thrombi  are  detached  in 
the  systemic  veins,  and  are  arrested  in  the  trunk 
and  main  branches  of  the  pulmonary  artery.  The 
causes  of  thrombosis  of  the  vessel  are  various 
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The  r.ire  occui'rence  of  inflammation  or  degenera- 
tion of  the  artery  renders  obstruction  of  the  vessel 
from  primary  thrombosis  very  uncommon ;  but  the 
development  of  clots  in  the  smaller  branches, 
in  association  with  pneumonia,  phthisis,  gan- 
grene, and  other  destructive  lung-diseases,  is 
frequent.  In  certain  septic  states,  in  parturient 
women,  and  in  conditions  of  extreme  anaemia,  es- 
pecially with  diminished  heart-power,  when  the 
blood  is  prone  to  clot  in  the  vessels,  the  pulmon- 
ary artery  is  a  favourite  locality  for  this  to  occur. 
Thrombi  may  commence  in  the  right  ventricle, 
or,  as  would  appear,  sometimes  on  the  semi- 
lunar valves,  and  extend  into  the  trunk  and,  for 
variable  distances,  into  the  branches  of  the  ves- 
sel. Such  obstructions  are  frequently  developed 
during  the  last  hours  of  life,  when  the  circula- 
tion is  enfeebled  and  slow.  See  Embolism  ;  and 
HEA.ET,  Thrombosis  of. 

Symptoms. — The  symptoms  will,  of  course, 
depend  upon  the  extent  and  completeness  of 
the  obliteration  of  the  pulmonary  circulation.  If 
only  the  smaller  branches  be  occluded,  there  may 
be  no  symptoms  to  be  directly  ascribed  to  the 
obstruction.  A  very  moderate  dyspnoea  or  slight 
haemoptysi's  would  be  equally  attributable  to  the 
phthisis  or  other  lung-state  which  had  deter- 
mined the  formation  of  the  thrombi. 

In  another  class  of  cases,  when  larger  branches 
are  blocked,  very  marked  dyspnoea  is  developed, 
with  such  symptoms  as  are  conveniently  grouped 
under  the  term  '  anginal,'  such  as  pain  in  the 
prsecordia,  a  sense  of  great  distress  and  faintness, 
palpitation,  lividity,  and  extreme  pallor,  with 
cold  sweats,  but  no  loss  of  mental  faculties,  and  an 
almost  imperceptible  pulse.  The  onset  of  such  a 
condition  maybe  gradual  or  rapid;  in  the  former 
case  it  depends  on  the  slow  increase  in  size  of  a 
small  thrombus ;  in  the  latter,  on  the  sudden 
lodgment  in  some  branch  of  the  artery  of  a  solid 
substance  that  has  entered  the  venous  current. 
In  some  cases  these  symptoms  are  present  to 
an  extreme  degree,  and  death  follows  in  a  few 
minutes  ;  in  fact,  this  lesion  constitutes  one  of 
the  causes  of  sudden  death.  The  appearances 
are  not  those  of  asphyxia,  and  it  is  usual  to 
attribute  the  very  rapidly  fatal  result  to  syn- 
cope or  shock,  as  it  would  seem  to  be  connected 
in  some  way  with  an  arrest  of  the  nerve-govern- 
ance of  the  heart.  In  that  class  of  cases  which 
do  not  terminate  so  quickly,  it  is  usual  to  find 
that  the  symptoms  abate  somewhat,  and  may  be 
followed  at  a  variable  interval  of  hours  or  days 
by  a  second  or  even  several  attacks,  finally  ending 
fatally.  The  post-mortem  examination  of  such 
cases  shows  a  thrombus  of  considerable  extent, 
with  indications  of  its  having  been  formed  at 
different  times. 

Examination  of  the  chest  reveals  no  diagnostic 
signs.  There  is  very  likely  to  be  a  basic  systolic 
murmur  conducted  along  the  course  of  the  pul- 
monary artery ;  but  this  is  not  constant. 

DiAQNOSis. — This  is  often  very  uncertain.  The 
conditions  in  which  thrombosis  is  usually  met 
with,  such  as  anffimic  or  parturient  women,  are 
those  in  which  breathlessness,  cardiac  pain,  and 
discomfort,  and  even  a  pulmonary  hajmic  bruit, 
are  of  frequent  occurrence.  The  symptoms,  when 
not  of  extreme  rapidity,  are  very  similar  to 
'  hose  caused  by  stenosis  of  the  pulmonary  artery, 
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which  in  Itself  is  difficult  to  diagnose ;  and, 
lastly,  the  suddenly  fatal  cases  are  almost  iden- 
tical in  their  manifestations  with  rupture  of  the 
heart  or  of  a  thoracic  aneurism,  or  even  angina 
pectoris.  The  supervention  of  the  above-detailed 
symptoms  in  a  case  of  existing  phlebitis,  in  a 
woman  within  twelve  or  fourteen  days  alter  child 
birth,  renders  it  highly  probablethat  they  are  due 
to  a  clot  in  the  pulmonary  artery. 

Pbognosis. — This  is  to  be  looked  upon  as  of 
the  gravest  cliaracter,  if  once  symptoms  arise 
which  indicate  the  existence  of  a  clot  in  the  pul- 
monar}'  vessels.  The  smallest  plugs  formed  in 
branches  which  are  being  invaded  by  a  progres- 
sive destructive  change  in  the  lungs,  are  pro- 
tective in  character,  and  prevent  or  diminish  an 
haemoptysis  which  erosion  of  the  vessels  might 
produce. 

Teeatmekt. — In  the  most  rapid  cases  death 
takes  place  before  anything  can  be  done;  but  in 
the  less  severe  cases  two  points  have  to  be 
attended  to,  namely,  absolute  rest,  and  free  sti- 
mulation by  brandy,  ether,  and  ammonia,  for  by 
such  means  only  can  any  hope  be  entertained  of 
preventing  an  extension  of  the  clot.  Sinapisms 
over  the  cardiac  region  often  afford  relief. 

W.  H.  Allchin. 

PULMONARY  MUBMUB.—  This  word 
may  be  employed  in  two  senses,  namely  as  sig- 
nifying, first,  the  respiratory  sound  heard  over 
the  lung;  or,  secondly,  a  bruit  heard  in  connex- 
ion with  the  pulmonary  artery  and  its  valves. 
See  Heaet,  Valves  of,  Diseases  of;  Phtsicai. 
Examination;  and  Pulmonahy  Vessels,  Dis- 
eases of. 

PTJLMOTTART  VALVES  AND  ORI- 
FICES, Diseases  of.  See  Heaet,  Valves  of, 
Diseases  of ;  and  Pdlmonaey  Vessels,  Diseases 
of. 

PULSATION  {pulso,  I  beat). — Pulsation 
is  a  sensation  of  beating  or  throbbing,  either  ob- 
jectively appreciated  by  inspection  or  palpa- 
tion, or  subjectively  felt.  It  originates  in  the 
presence  of  a  pulse  or  rhythmical  rise  and  fall 
of  blood-pressure,  whether  normal  or  abnormal, 
in  connection  with  the  part  where  it  is  situated. 
In  most  instances  this  is  either  the  heart  or  some 
large  blood-vessel ;  but  in  other  instjinces  the 
pulsation  has  a  different  origin,  especially  when 
the  phenomenon  is  abnormal.  As  instances  of 
normal  pulsation  may  be  mentioned  the  cardiac 
impulse ;  the  arterial  pulse  generally ;  the  pul- 
sation of  the  umbilical  cord  :  and  the  beating 
of  the  fontanelles.  Abnormal  pulsation  may  be 
referable  (1)  to  dilatation  of  a  blood-vessel,  as  in 
aneurism  ;  (2)  to  vascular  dilatation  and  cardiac 
enlargement,  as  in  aortic  incompetence;  (3)  to 
vascular  dilatation  and  ciirdiac  excitement,  as  in 
exophthalmic  goitre  ;  (4)  to  interference  with  the 
passage  of  blood  through  a  vein,  or  even  regur- 
gitation into  it,  as  in  the  jugular  pulse  of  tri- 
cuspid disease ;  or  (o)  to  the  presence  of  a 
tumour  upon  a  large  vessel,  conveying  thonormal 
pulse  unnaturally  to  the  surface  of  the  body,  as 
in  tumour  of  the  pancreas  or  pylorus.  Pulsation 
may  also  be  present  (6)  in  any  part  when  it  is 
the  seat  of  inflammation,  the  email  vessels  being 
dilated;  (7)  in  aneurism  bv  anastomosis;  and 
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{S)  in  malignant  disease  of  bone,  wliicli  may 
■closely  simulate  aneurism. 

AVitli  respect  to  the  characters  of  this  pheno- 
menon, it  is  of  great  practical  importance  to 
distinguish  true  expansile  or  eccentric  pulsation 
from  pulsation  -which  is  communicated  only.  In 
the  former  case  the  seat  of  pulsation  expands 
rhythmically  in  all  directions  ;  in  the  latter  case 
it  is  moved  in  one  direction  only,  that  is,  it  rises 
and  falls  under  the  influence  of  the  motion  con- 
veyed to  it. 

_  The  various  pathological  conditions  -which 
give  rise  to  pulsation,  and  their  treatment,  are 
fuUy  discussed  under  appropriate  heads. 

J.  Mitchell  Bruce. 

PULSE,  The.— Synon.  :  ¥t.  le  Pauls  ;  Ger. 
der  Puis.  —  Each  contraction  of  the  heart, 
by  throwing  the  contents  of  the  left  ventricle 
into  the  aorta,  causes  a  sudden  change  in  the  ful- 
ness of  the  systemic  arteries,  which  is  manifested 
by  elongation  and  dilatation  of  these  vessels. 
When  the  finger  is  placed  upon  an  artery,  which 
runs  on  a  resisting  plane,  such  as  the  radius 
forms  beneath  the  radial  artery  at  the  wrist, 
slight  compression  by  the  finger  enables  us  to 
detect  an  increased  hardness  in  the  vessel  at 
each  cardiac  contraction.  It  is  tliis  increase  of 
hardness,  or  fulness,  or,  in  other  words,  this 
change  in  the  distension  of  the  artery,  which 
constitutes  the  pulse.  In  feeling  the  pulse  the 
■finger  slightly  compresses  the  artery,  and  thus 
flattens  it ;  the  cylindrical  form  is  restored  by 
each  pulsation.  The  amount  of  pressure  required 
to  flatten  the  artery  completely,  is  the  rough  and 
ready  way  of  estimating  its  fulness  or  tension, 
and  is  best  performed  by  compressing  the  vessel 
with  the  index  finger,  -whilst  the  middle  and  ring 
fingers,  placed  more  distant  from  the  heart, 
check  ofif  the  pressure  required  to  stop  the  blood 
flow. 

The  movement  of  the  artery  perceived  by  the 
finger  appears  in  most  cases  to  be  simple,  but 
when  registered  by  the  sphygmograph  it  is  found 
to  be  a  compound  of  three  waves,  called  the  sm7«- 
mit  wave,  the  tidal  wave,  and  the  dicrotism.  The 
summit  wave,  which  caps  the  line  of  ascent  of  the 
trace,  is  due  to  the  sudden  vibration  in  the  blood- 
column,  following  immediately  on  the  lifting  of 
the  aortic  valves  by  the  discharge  of  the  contents 
of  the  left  ventricle.  The  tidal  wave,  or  wave 
of  impletion,  or  first  secondary  wave,  as  it  is  also 
called,  is  due  to  the  distension  of  the  arteries, 
following  the  increased  pressure  in  the  aorta  and 
great  vessels,  from  the  reception  of  the  ventri- 
cular contents.  The  dicrotism,  or  great  secondary 
wave,  is  an  oscillation  of  the  blood-column, 
mainly,  if  not  wholly,  produced  by  the  rebound 
of  the  blood  from  the  closed  aortic  valves 
under  the  pressure  of  the  aortic  recoil.  See 
Dicrotism. 

A  pulse-trace  (fig.  55)  consists  then  in  a  line 
of  ascent,  a  to  h,  which  ends  in  the  summit  wave, 
b,  and  corresponds  to  the  first  part  of  the  ventri- 
cular systole  ;  from  the  summit  wave  the  tracing 
falls  slightly,  till  it  is  again  raised  by  the  tidal 
wave,  c,  due  to  the  impletion  of  the  vessel.  After 
the  tidal  wave  a  more  marked  descent  occurs, 
called  the  aortic  notch,  e,  and  the  line  again  rises, 
into  the  dicrotic  wate,  d.    The  line  of  descent. 
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b  to  a',  is  thus  broken  by  two  waves  and  two 
notches.  The  two  waves  have  already  been  de- 
scribed ;  of  the  two  notches  one  precedes  the  tidal 
-(vave,  and  indicates  a  slight  collapse  in  the  arte 
rial  wall  after  the  oscillation  called  the  summit 
wave ;  whilst  the  aortic  notch  preceding  tho 
dicrotism  marks  the  fall  in  pressure  in  the  arte- 
ries antecedent  to  the  closure  of  the  aortic  valves. 


a' 

Fjg.  65.  Typical  pulse-trace,  a  to  h,  line  of 
ascent ;  b  to  a',  line  of  descent ;  6,  summit 
wave  :  c,  tidal  wave  ;  rf,  dicrotic  wave  or 
dicrotism  ;  e,  aortic  notch. 

The  moment  these  valves  are  closed  the  line  of 
descent  rises  again.  It  is  the  bottom  of  this 
notch,  marking  as  it  does  the  closure  of  the  aortic 
valves,  which  points  out  the  termination  of  the 
ventricular  systole.  The  remainder  of  the  line 
of  descent  corresponds  -with  the  diastole  of  the 
ventricle. 

The  pulse-trace  is  modified  in  its  chief  fea- 
tures by  the  state  of  arterial  fulness  or  tension. 
When  the  tension  is  high  (fig.  56)  the  line  of 
ascent  is  less  lofty ;  the  tidal  wave  is  large,  and 


Fig.  56.  Trace  of  pulse  of  high  tension, 
often  blended  wit-h  the  summit  wave  ;  the  aortic 
notch  is  shallow ;  the  dicrotism  is  not  much  de- 
veloped ;  and  the  line  of  descent  is  gradual. 
When  the  tension  is  low  (fig.  57),  the  line  of  ascent 
is  lofty ;  the  summit  wave  distinct ;  the  tidal 
wave  small;  the  aortic  notch  deep;  the  dicrotism 

Ql 

Fig.  57.  Trace  of  pulse  of  low  tension, 
highly  developed ;  and  the  line  of  descent  sudden. 
These  modifications  are  interfered  with,  if  the  nor- 
mal elasticity  of  the  arteries  be  lost,  as  in  arterial 
degeneration. 

The  pulse  thus  registered  by  the  sphygrao- 
gi-aph,  or  felt  by  the  finger,  is  a  movement  of  the 
blood-column,  primarily  caused  by  the  heart,  but 
greatly  modified  by  the  properties  of  the  blood- 
vessels. On  the  heart  depend  the  rate,  the 
rhythm,  and,  to  some  extent,  the  force  of  the 
pulse  ;  whilst  on  the  vessels  depend  the  mode  of 
the  blood-flow,  and  the  ease  of  its  passage.  By 
virtue  of  their  elasticity,  the  larger  arteries  con- 
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vert  the  intermittent,  jerky  impulse  given  to  the 
blood  by  the  heart-beats,  into  an  even  flow  of 
regular  waves  ;  and  the  smaller  arteries  regulate, 
by  their  permeability,  the  ease  with  which  the 
blood-stream  flows  onward  to  the  veins,  thus 
governing  to  a  great  extent  the  fulness  or  tension 
of  the  arterial  system. 

The  art  of  feeling  the  pulse  consists  in  dis- 
covering, from  the  sensation  imparted  to  the 
finger,  the  condition  of  the  arterial  wall  and  the 
arterial  contents.  When  the  artery  is  felt  to  be 
hard  and  cord-like,  rolling  more  or  less  rigidly 
under  the  finger,  changes  in  the  arterial  coats, 
due  to  degenerative  arteritis  or  senile  change, 
are  indicated.  The  radial  artery  is  sometimes 
congenitally  anomalous,  and  a  high  bifurcation 
of  the  vessel  or  other  peculiarity  may  account 
for  the  absence  or  smallness  of  the  pulse  on  one 
or  both  sides.  The  finger,  as  above  mentioned, 
also  estimates  the  fulness  of  the  vessel  from  its 
compressibility,  and  hence  learns  how  the  heart 
and  arteries  are  acting.  The  effects  of  their 
action  on  the  form  of  the  pulse-wave  the  sphyg- 
mograph  records.  In  children  the  pulse  may 
often  he  most  accurately  observed  in  the  tem- 
poral artery  during  sleep.    See  Sphygmogeaph. 

It  will  be  convenient  to  consider  in  succession 
the  frequence/,  the  rhythm,  and  the  force  or 
strength  of  the  pulse. 

1.  Frequency. — The  frequency  of  the  pidse 
depends  on  the  rate  of  the  heart's  contractions. 
This  rate  varies  with  age,  position,  sex,  stature, 
and  a  number  of  physical  and  psychical  in- 
fluences. In  the  newly-born  infant  the  heart  and 
pulse  beat  some  130  to  140  times  a  minute.  The 
rate  gradually  falls,  and  after  the  sixth  year  it  is 
usually  below  100  ;  and  a  further  decrease  of  30 
beats  a  minute  gradually  occurs  before  the  rate 
of  manhood  (70  to  75  a  minute)  is  reached.  In 
old  age  the  pulse-rate  often  rises  again  slightly. 

In  the  erect  posture  the  pulse  beats  at  some 
10  a  minute  in  the  male,  and  7  in  the  female, 
over  the  sitting  rate,  and  some  6  more  over 
the  rate  of  the  recumbent  position.  The  fe- 
male of  seven  years  has  some  1 0  pulse-beats  a 
minute  more  than  the  male  of  the  same  age. 
As  regards  stature,  wo  may  say  briefly  that  height 
diminishes  the  number  of  beats  slightly,  a  man 
of  6  feet  having  a  pulse  of  3  or  4  slower  than  a 
man  of  5^  feet. 

Movement  and  exertion  of  all  kinds  quicken 
the  pulse,  and  mental  emotion  or  excitement  in 
neurotic  persons  runs  up  the  rate  very  high.  In 
examining  healthy  people  for  life  assurance,  as 
well  as  when  visiting  patients,  this  must  be  taken 
into  account.  A  good  meal  increases  the  fulness 
and  frequency  of  the  pulse,  and  so  does  the  use 
of  stimulants  in  health,  though  in  acute  diseases 
the  reduction  of  the  pulse-rate  is  often  the  test 
of  their  beneficial  action.  The  pulse  is  less  fre- 
quent during  the  night  and  during  .sleep  ;  it  rises 
in  frequency  during  the  early  hours  of  the  day. 

IiKreaF.ed  frequc7icy. — Such  are  the  conditions 
which  affect  the  pulse-rate  ordinarily  in  healthy 
persons.  In  disease  increased  frequency  is  one 
of  the  most  common  changes,  as,  for  example, 
the  frequent  pulse  of  all  pyrexial  attacks.  The 
pulse-rate  and  the  pulse-form,  as  recorded  by  the 
aphygmograph,  are  closely  connected  with  the 
temperature-elevation.  The  pyrexial  pulse-trace 


shows  important  modifications  in  the  dicrotic 
wave,  which  becomes  more  and  more  developed 
as  the  pyrexia  increases.  Theaortic  notch  deepens, 
and  when  it  reaches  the  level  of  the  curve-basis 
(the  line  joining  the  commencement  of  each 
line  of  ascent)  the  pulse  is  called  dicrotoiis  or 
fulli/  dicrotous;  this  form  corresponds  with  a 
pulse-rate  of  over  100  per  minute,  and  a  tem- 
perature of  about  103'  Fahr.  When  the  aortic 
notch  sinks  below  the  level  of  the  curve-basis, 
and  the  dicrotic  wave  is  blended  with  the  line  of 
ascent  of  the  next  pulsation,  the  pulse  is  called 
hyfer-dicrotous,  and  the  temperature  is  generally 
at  or  over  104°  Fahr.  {see  fig.  62).  The  pulse- 
rate  in  many  febrile  cases  becomes  a  prognostic 
sign  of  great  value,  sometimes,  as  in  puerperal 
cases,  being  of  more  value  than  the  temperature. 

Diminished  frequency. — A  reduced  pulse-rate 
is  less  commonly  seen.  It  is  met  with  in  certain 
cases  of  blood-impurity,  such  as  jaundice,  anaemia, 
and  diabetes  ;  in  convalescence  from  pneumonia ; 
in  relapsing  fever  ;  in  fatty  degeneration  of  the 
heart ;  and  in  some  nervous  affections,  especially 
of  the  medulla.  In  one  of  these  last  cases  the 
writer  has  observed  a  pulse  of  24  ;  and  a  rate  as 
low  as  14  a  minute  has  been  recorded. 

2.  Ehythm. — The  rhythm  of  the  pulse  de- 
pends also  on  the  rhythm  of  the  heart ;  regular 
heart-action  produces  regular  pulse,  and  vice  versa. 
Variations  in  rh3'thm  are  of  two  kinds,  intcrmii- 
tcnce  and  irregularity. 

Intermittence. — Intermittence  means  the  omis- 
sion of  a  beat  from  time  to  time.  This  omission 
may  occur  at  regular  intervals,  for  example,  every 
tenth  or  twentieth  beat ;  or  it  may  occur  irregu- 
larly, so  that  ever}'  now  and  then  a  beat  is  missed. 
Intermissions  occur  more  rarely  in  the  young 
than  in  the  old,  and  may  be  associated  with  no 
other  evidence  of  disease.  In  some  cases  nervous 
excitement  will  produce  them  ;  in  others  they 
depend  on  hypochondriasis,  dyspepsia,  the  exces- 
sive use  of  tobacco,  gout,  over-work,  and  on  fatty 
degeneration  or  some  neurosis  of  the  heart.  Occa- 
sionally an  intermittent  pulse  is  the  first  indi- 
cation of  deep-seated  malignant  disease.  Some 
patients  are  unconscious  of  the  intermissions, 
while  others  feel  the  heart  stumble  in  its  work, 
as  it  were,  at  each  last  beat.  In  many  persons  in- 
termissions .are  habitual,  and  do  not  necessarily 
indicate  disease,  but  thej'  impair  the  life-value. 
Intermittent  action  is  often  observed  in  old  per- 
sons otherwise  healthy. 

h-rcgularitii . — Irregularity,  the  other  variety 
of  disordered  rhythm,  presents  itself  in  two 
forms,  as  irreg^ilarity  in  frequency,  and  irregu- 
larity in  force  or  Inequality.  Those  two  forms 
are  frequently  associated  ;  of  .1  number  of  pul- 
sations no  two  may  seem  equal  in  force,  and  no 
two  may  succeed  each  other  at  equal  intervals  of 
time.  In  other  cases  a  number  of  good,  ste,idy 
beats,  regular  in  frequency  and  equal  in  force, 
may  be  followed  by  a  disorderly  series,  unequal 
and  irregular.  Those  abnormalities  are  best 
observed  in  cases  of  mitral  valve  disease  and  in 
dilatation  of  the  heart,  although  the  pulse  may 
be  unequal  and  irregular  in  all  forms  of  heart- 
disease  at  some  period  of  their  evolution.  Mitral 
insufficiency  affords  the  common  examples  of  un- 
equal and  irregular  pulse,  though  in  this  affection 
the  pulse-beats  may  only  be  slightly  unequal 
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in  size  and  form,  but  perfectly  regular  in  the 
periodicity  of  their  occurrence.  In  mitral  stenosis 
irregularity  and  intermissions  are  generally  asso- 
ciated with  inequality.  Some  intermissions  are 
what  are  commonly  caMed  false  intermissions,  the 
ventricular  systole  being  too  weak,  or  the  wave 
of  blood  thrown  into  the  aorta  too  scanty,  to  be 
perceived  at  the  wrist.  In  such  cases  the  sphyg- 
mograph  records  the  ware  which  escapes  thefin- 
ger._  In  mitral  eases  irregularity  and  inequality 
Eire  increased  by  exercise.    See  Sphygmoqraph." 

Inequality  in  the  size  of  the  pulsations  often 
depends  on  respiratory  influences.  Deep  inspira- 
tion normally  reduces  arterial  tension,  lessens  tlio 
size  of  the  pulsations,  and  quickens  the  pulse  ; 
while  expiration  raises  the  tension,  increases  the 
size  of  the  pulsations,  and  slows  the  pulse.  An  ex- 
aggeration of  these  effects  constitutes  the  pulsus 
paradoxus  or  pulsus  inspiratione  intermittens.  In 
some  cerebral  cases  the  regular  succession  of 
large  and  small  pulsations  is  observed,  constitu- 
ting the  pulsus  alter7ians  or  bigemimis. 

In  health  the  pulse  may  sometimes  be  noticed 
to  be  irregular  on  waking;  and  in  convalescence 
from  acute  disease  irregularity  in  force  and  time 
is  not  infrequent. 

The  pulse  may  be  occasionally  suppressed  in 
one  or  all  the  arteries.  When  general,  this  is  due 
to  cardiac  weakness,  and  the  sphygmograph  will 
often  record  a  small  gradual  pulse-wave,  which 
escapes  the  fing:er.  When  partial,  the  suppres- 
sion is  due  to  either  compression,  thrombosis,  or 
aneurism  of  the  main  trunk. 

The  pulse  in  one  radial  occasionally  is  felt  to 
occur  later  than  in  the  other  artery;  this  is  called 
retardation,  and  usually  indicates  aneurism. 

3.  Force.— The  force  of  the  pulse,  which  the 
finger  estimates  by  the  amount  of  pressure  reqxiired 
to  obliterate  it,  and  which  the  sphygmograpli 
measures  by  the  weight  or  pressure  required  to 
develop  to  the  full  the  main  features  of  each 
pulsation  in  the  trace,  is  the  product,  in  the  first 
place,  of  the  heart's  vigour.    The  distribution  of 
the  heart's  force,  however,  depends  on  the  state 
of  the  smaller  blood-vessels.    When  these  are 
relaxed  and  open,  a  vigorous  heart  has  its  force 
distributed  quickly  over  the  whole  vascular  area 
by  the  rapid  onward  passage  of  the  blood.  When, 
on  the  contrary,  the  arterioles  are  contracted, 
the  heart's  force  is  retained  in  the  arteries  for  a 
longer  time.    Jn  the  first  case,  the  pulse  is  soft 
and  compressible,  from  the  small  Quantity  of 
blood  retained  in  the  artery ;  in  the  second  case,  it 
13  hard  and  incompressible,  from  the  fulness  of  the 
artery  with  blood  under  high  pressure.    It  may 
be  well  to  point  out  here,  that  the  size  of  the 
pulse  and  the  amplitude  of  the  pulse-trace  are  by 
no  means  fair  indications  of  its  force  or  strength. 
These  qualities  depend  on  the  sudden  variations 
in  tension  (fulness  of  blood)  which  the  artery 
undergoes.    For  instance,  a  moderately  strong 
ventricle  will  produce  in  states  of  easy  blood- 
flow  through  the  capillaries  an  ample  pulse,  but 
one  easily  compressed  ;  whilst  the  same  ventricle, 
acting  with  even  more  force,  in  conditions  of  les- 
sened capillary  permeability,  will  produce  a  pidso 
much  less  ample,  but  less  easily  compressed. 
The  simple  experiment  of  feeling,  or  recording 
with  the  sphygmograph,  the  pulse  when  the  capi  l- 
lariea  are  dilated  by  a  warm  bath,  and,  again. 
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when  contracted  by  a  cold  one,  will  exemplify 
this.  The  permeability  of  the  smaller  vessels 
also  reacts  on  the  heart,  and  influences  both 
the  frequency  and  mode  of  contraction.  When 
the  capillary  circulation  is  easy,  the  heart's  ac- 
tion is  more  frequent,  and  the  ventricular  con- 
tractions shorter  or  more  sudden  ;  when,  on  the 
contrary,  the  circulation  is  obstructed  by  con- 
traction of  the  peripheral  vessels,  the  heart's 
action  becomes  less  frequent,  and  the  ventricular 
contraction  is  longer  and  less  sudden.  Thus  the 
vascular  tension  may  be  said  to  be  in  inverse 
proportion  to  the  frequency  and  suddenness  of 
the  heart's  action.  The  force  of  the  pulse,  as  thus 
modified  by  the  state  of  the  peripheral  circula- 
tion, gives  us  some  of  our  most  important  clinical 
information.  Modem  clinical  research  shows  how 
valuable  is  a  study  of  this  force  of  the  circulation 
as  manifested  by  the  tension  of  the  arteries.  It 
is  this  quality  of  tension  which  forms  the  best 
basis  for  the  division  of  the  various  pulse-forms 
into  the  two  great  classes  of  hard  and  soft  pulses, 
or  pulses  of  high  and  low  tension.  The  hard  pulse 
requires  considerablepressiire  to  enable  the  sphyg- 
mograph to  record  its  features  to  the  full ;  the 
soft  pulse  yields  the  best  trace  to  slight  pressure. 

Other  Characters. — The  size  of  the  pulse  de- 
pends on  the  development  of  the  line  of  ascent 
and  the  tidal  wave,  which  are  modified  by  the 
volume  of  blood  expelled  by  the  ventricle,  and 
the  state  of  fulness  of  the  arteries.  When  the 
arteries  are  contracted  the  pulse  is  hard  and 
wiry ;  when  the  coats  are  relaxed  it  is  large  and 
soft.  The  flickering  pulse  is  indicative  of  feeble 
and  unequal  ventricular  contractions  ;  and  the 
undulatory  character  noticed  in  some  weak  pulses 
is  due  to  the  influence  of  the  respiratory  move- 
ments, causing  variations  in  the  tension.  The 
quality  of  suddenness  (quick  ventricular  systole) 
is  betrayed  by  a  nearly  vertical  line  of  ascent ; 
while  the  gradzial  pulse' (slow  ventricular  systole) 
has  an  oblique  up-stroke. 

The  following  arrangement  shows  in  a  small 
compass  the  principal  varieties  of  pulse  met  with 
in  practice,  apart  from  the  quality  of  regularity. 

A.  Varieties  of  HardPalse— Pulsus  durus. 


Fig.  58. 

1.  The  hard,  frequent,  sudden,  and  small  pulse 
of  peritonitis,  enteritis,  and  pericarditis  : — 

Pulsus  duruset frequcnsetcoleretparvus,tLg.  58. 

2.  The  hard,  slow,  gradual,  and  large  pulse  of 
contracted  kidney: — 

Pulsus  durus  et  ranis  et  tardus  et  magnus,  fig.  59. 


Fio.  fifl. 

3.  The  hard,  large,  often  gradual  pulse  of 
cardiac  hypertrophy  and  degeneration  of  blood- 
vessels;— 

4  O 
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Pulsus  durus  et  magnus  ct  tardus— fif^.  60, 


Fig.  60. 


4.  The  htifd,  sudden  (Jerky'),  large,  and  vi- 
bratory pulse  of  aortic  iusufficiency,  with  strong 
ventricle  : — 

Pulsus  ditriis  ct  celer  et  magnus  et  vihrans — 
fig.  61. 


Pig.  61. 


B.  Varieties  of  Soft  Pulse — Pulsus  mollis. 

1.  The  soft,  frequent  pulse  of  pyrexia:  di- 
■crotous  and  hyper-dicrotous  pulses  : — 
Pulsus  mollis  et  frequens — fig.  62. 


Fig.  62. 

2.  The  soft,  frequent,  and  large  pulse  of  rheu- 
matic fever  : — 

Pulsus  mollis  et  frequens  et  magnus — fig.  63. 


Fig.  63. 

3.  The  soft,  small,  frequent  and  sudden  pulse 
of  debility: — 

Pulsus  mollis  et  frequens  et  parvus  et  celer — 

f'g.  64. 


Fig.  64. 

4.  The  soft,  frequent,  and  small  {running) pulse 
of  collapse  in  fever  ; — 

Pulsus  mollis  ct  frequens  et  parvus— Go. 


Tia.  G5. 

BA.i,TBAZAn  Foster. 


PUPIL,  DLSORDERS  OF. 

PTJPIIi,    Disorders    of.— Stndn.  :  Ft. 

Troubles  de  la  Pupille ;  Ger.  Stbrungen  der  Pur- 
pille. — This  normally -black  aperture  in  the  vari- 
coloured and  more  or  less  pigmented  diaphragm 
called  the  iris,  lies  immediately  in  front  of  the 
lens  of  the  eye.  It  is  circular,  or  nearly  so  ;  and 
centi'al,  or  rather  nearer  the  luisal  than  the  tem- 
poral side  of  the  iris.  Through  the  pupil  light 
is  transmitted  to  the  retina,  and,  speaking  gene- 
rally, its  size  is  in  inverse  proportion  both  to  the 
amount  of  light  admitted,  and  to  the  age  of 
the  individual.  The  activity  and  dilatability  of 
the  pupil,  and  the  range  •within  which  it  will 
vary  in  size,  are  greatest  in  the  young,  and  least 
in  old  people.  It«  size  varies  very  much  ic 
different  persons  exposed  to  the  same  amount 
of  light.  A  diameter  of  from  3  to  5  mm.  in 
ordinary  daylight  would  be  nothing  unusual. 
The  best  method  of  measuring  the  size  of  the 
pupil  is  to  have  a  row  of  black  dots,  of  from  1 
to  10  mm.  diameter,  which  may  be  held  up  beside 
it  for  comparison.  The  exercise  of  the  accom- 
modation-power of  the  eye  for  near  objects,  and 
the  act  of  convergence  of  the  axes  of  the  two  eyes 
for  the  same  purpose,  are  accompanied  by  con- 
traction of  the  pupil.  It  is  probably  by  exercis- 
ing these  voluntary  powers  that  some  persons, 
it  is  said,  can  contract  their  pupils  cU  will.  Hy- 
permetropes,  who  make  much  use  of  their  ac- 
commodation, have  small,  and,  on  the  contrary, 
myopes  have  large  pupils,  as  a  rule.  The  iris  has 
circular  and  radiating  muscular  fibres,  by  which 
the  size  of  the  pupil  is  altered.  The  radiating 
fibres  of  the  dilator  muscle  are  supplied  by  the 
sympathetic  (through  ciliary  nerves  &om  the  len- 
ticular ganglion),  and  also,  probably,  by  the  long 
ciliary  nerves  of  the  trifacial ;  and  the  sphincter 
pupillse  by  the  third  nerve.  So  that  in  paralysis, 
or  after  section,  of  the  third  nerve,  the  sphincter 
being  inefficient,  the  pupil  is,  in  some  degree  at 
least,  abnormally  dilated,  and  irresponsive  to  light 
(mydriasis) ;  and,  on  the  contrary,  contracted 
and  immovable  when  the  eye  is  shaded  (myosis), 
if  the  sympathetic  is  defective.  The  pupil  is 
quite  passive,  as  regards  the  light  and  shade,  and 
of  an  uniform  and  medium  size,  if  both  nerves 
are  powerless.  Paralytic  mydriasis,  or  myosis,  is 
not  so  much  in  degree  as  that  produced  by  bella- 
donna (atropin)  and  other  mydriatics,  or  by 
calabar  bean  (eserin)  and  other  myotics,  respec- 
tively. If,  for  instance,  in  a  case  of  complete 
third  nerve  paralysis,  the  ordinary  solution  of 
sulphate  of  atropine  is  dropped  into  the  eye 
alFected,  the  pupil  becomes  more  widely  dilatal, 
and  hence  the  drug  is  supposed  to  paralyse 
the  sphincter  of  the  normal  eye,  and  to  stimulate 
the  dilator  muscle  simultaneously — to  produce, 
in  fact,  an  artificial  mydriasis,  simidating  at 
once  the  paralytic  and  spasmodic  forms  of  the 
disease.  For  mydriasis  from  disease  may  be  a 
result  of  spasmodic  action  of  the  dilator,  or  of 
defect  in  the  sphincter — of  irritation  of  the 
sympathetic,  or  of  paralysis  of  the  third  nerve. 
In  the  latter  case  only  will  atropine  produce  a 
greater  dilatation.  The  converse  is  the  truth  as 
to  the  production  of  myosis  from  disease,  from 
cerebral  irritation,  or  from  any  disease  paralys- 
ing the  s_ympathetic.  An  exceedingly  minute 
quantity  of  the  sulphate  of  atropine  locally  ap- 
plied will  produce  mydriasis,  so  that  care  must 
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be  taken  not  too  readily  to  assume  in  any  case 
that  mydriasis  has  not  been  artificially  produced. 

Mode  of  Examination. —  In  estimating  the 
movements  of  the  pupil  in  an  eye  that  is  not 
blind,  as  the  two  irides  have  a  mutual  action, 
the  other  eye  must,  in  the  first  place,  be  alto- 
gether covered  and  excluded ;  and  then,  opposite 
a  good  light,  the  eiFects  of  shading  and  exposing 
the  eye  alternately  are  observed.  If  it  '  acts  ' 
doubtfully  (reflex  movement),  the  effect  of  using 
the  accommodation,  assuming  that  the  power  is 
retained,  as  in  reading,  and  then,  with  both 
eyes  open,  of  converging  the  axes,  in  looking  at 
a  very  near  object  (voluntary  movement),  is  to  be 
tried.  It  should  be  observed  also  whether  the 
pupil  dilates  normally  when,  in  a  moderate  light, 
the  patient  looking  into  the  distance,  the  eye  is 
shaded.  For  want  of  care,  mydriasis  of  one  eye 
has  been  mistaken  for  myosis  of  the  other,  and 
vice  versd.  The  normal  reflex  excitability  of  the 
pupil  is  also  noteworthy.  If  one  of  the  extre- 
mities be  irritated,  if  only  the  palm  of  the  hand 
be  scratched  or  tickled,  the  pupil  will  then  dilate. 
The  changes  in  size  of  the  pupil,  thus  accurately 
tested  in  any  case,  are  a  very  uncertain  guide  as 
to  the  amount  of  vision  in  the  eye  examined.  If 
an  eye  has  no  perception  of  light  (amaurosis)  its 
presence  or  absence  has  no  influence  (though  this 
is  disputed)  on  the  pupil,  which  is  generally  di- 
lated, if  the  blindness  is  not  of  spinal  origin,  and 
especially  if  it  is  recent. 

Vaeieties  and  Etiology. — There  are  many 
other  well-known  signs  of  paralysis  of  the  third 
nerve  besides  the  dilated  pupil,  and  but  one  of 
the  signs  only  is  very  unlikely  to  appear  in  any 
such  case.  The  disease  may,  however,  be  limited 
to  the  lenticular  ganglion.  As  the  cervical 
sympathetic,  which  supplies  the  dilator  pupillse, 
derives  nerve-fibres  from  spinal  nerves,  contrac- 
tion of  the  pupilB  is  one  of  the  many  well-known 
signs  of  locomotor  ataxy ;  but  it  is  not  always 
present.  It  is  then  of  a  paralytic  nature.  The 
pupils  are  uninfiuenced  by  light,  but  contract  in 
accommodating  for  near  objects  ( Argyll -Eobert- 
son).  Myosis  maybe  spasmodic,  as  in  the  case  of 
some  watchmakers  and  others.  Unilateral  myosis 
may  indicate  an  aneurism,  tumour,  or  some 
other  deep-seated  disease  on  one  side  of  the 
neck.  The  pupils  are  contracted  when  there  is 
photophobia,  and  during  sleep ;  dilated  in  syn- 
cope, nausea,  stupor,  hydrocephalus,  dyspnoea, 
often  in  epileptic  fits,  and  by  various  drugs  given 
internally.  A  striking  variability  and  want  of 
symmetry  as  to  the  size  of  the  pupils  has  been 
observed  in  the  general  paralysis  of  the  insane. 
In  mania  the  pupils  are  contracted,  and  in  melan- 
cholia dilated.  In  'tremulous  iris,' the  lens  being 
gone  or  removed  backwards  from  contact  with 
the  pupillary  border  of  the  iris,  especially  if  the 
vitreous  be  fluid,  it  is  moved  to  and  fro  by  the 
movements  of  the  eye-ball.  If  the  lens  is  eccen- 
trically misplaced,  a  part  of  the  iris  and  pupil 
only  may  be  thus  shaken.  Hijypus  (nystagmus 
affecting  the  iris)  is  a  very  rare  condition,  in 
which  tihe  pupil  is  dilated  and  contracted  spas- 
modically, without  any  of  the  variations  of  light 
or  other  causes  by  which  it  is  usually  influenced. 
A  not  very  uncommon  congenital  defect  of  the 
iris  is  coloboma— in  which  the  pupil  is  balloon- 
shaped,  the  notch  generally  downwards.  In  fcetal 


life  the  membrana  pupillaris  covers  the  pupil,  and 
some  remains  of  this  may  be  seen,  in  rare  cases, 
in  adult  life,  in  the  form  of  bands  passing  from 
the  front  surface  of  the  iris,  a  little  beyond  the 
pupillary  margin,  across  the  pupil,  or  to  the  ante- 
rior lens-capsule.  If  the  pupil,  especially  if  it  be 
somewhat  contracted,  is  inactive,  not  circular,  and 
irregular  in  shape,  this  is  almostalways  the  result 
of  iritis,  probably  of  existing  adhesions  of  the 
pupillary  margin.  The  pupil  also  mechanically, 
in  some  degree  at  least,  may  be  dilated,  inactive, 
and  not  round,  vertically  oval  as  a  rule,  in  glau- 
coma— the  lens  being  thrust  forwards  beyond  the 
plane  of  the  iris.  On  the  other  hand,  when  the 
tension  of  the  eyeball  is  diminished,  as  in  para- 
centesis aornem,  the  pupil  is  at  once  contracted. 
Pupillary  adhesions  (posterior  synechim)  to  the 
lens,  as  they  are  at  the  ba/sk  of  the  iris,  can  be 
hardly  seen  unless  a  drop  of  a  mydriatic  solution 
iias  been  used.  This,  if  there  are  synechise, 
reveals  them  at  once,  as  the  iris  can  only  dilate 
in  the  intervals  between  them.  But  if  it  have 
not  been  used  before,  during  the  inflammation, 
or  insufficiently,  the  pupil  becomes  very  much 
contracted,  and  may  be  altogether  incapable  of 
dilatation — excluded  {total  posterior  synechia),  or 
occluded,  the  iris  being  adherent  to  a  false 
membrane  which  occupies  the  area  of  the  pupil. 
See  Eye,  and  its  Appendages,  Diseases  of;  and 
Thibd  Nerve,  Diseases  of. 

J.  F.  Stbeatfeild. 

PUBGATI VE  S. — Definition. — Substances 
which  cause  intestinal  evacuations. 

Enumbeation. — Purgatives  are  divided  into 
several  classes,  namely,  drastic,  simple,  saline, 
hydragogue,  cholagogue,  and  laxative.  Under  the 
drastic  purgatives  may  be  classed  Golocynth, 
Croton  oil,  Gamboge,  Jalap,  Podophyllin,  Seam- 
mony,  and  Elaterium.  Amongst  the  simple  pur- 
gatives are  Aloes,  Buckthorn  juice.  Castor  oil, 
Rhubarb,  and  Senna.  Under  the  head  saline 
we  have  neutral  salts,  especially  the  Sulphates 
of  Magnesia,  Potash,  and  Soda;  Citrate  andTar- 
tarate  of  Potash ;  Bitartarate  of  Potash,  Tarta- 
rate  of  Soda,  and  Phosphate  of  Soda.  Hydra- 
gogues  include  Bitartarate  of  Potash,  Elaterium, 
and  Gamboge.  Cholagogues  comprise  Aloes ;  Mer- 
curial preparations,  such  as  Calomel,  Blue  pill, 
and  Grey  powder ;  Podophyllin,  Iridin,  Euony- 
min,  and  other  substances  of  the  same  class. 
The  laxatives  are  small  doses  of  simple  purga- 
tives, such  as  Carbonate  of  Magnesia,  Magnesia, 
Olive  oil.  Sulphur,  as  well  as  such  vegetable  sub- 
stances as  contain  salines  and  sugar  in  consider- 
able proportions,  namely.  Cassia,  Figs,  Honey, 
Manna,  Prunes,  Tamarinds,  and  Treacle. 

Action. — The  increased  intestinal  evacuation 
produced  by  purgatives  is  partly  due  to  acce- 
leration of  the  peristaltic  movements  of  the  in- 
testine, so  that  the  intestinal  contents  are  hurried 
along  more  quickly,  and  less  time  is  allowed  for 
their  absorption.  Many  authorities,  especially 
in  Germany,  have  held  this  to  be  the  only  way 
in  which  purgatives  act ;  but  there  is  no  doubt 
that  many  of  them  also  produce  increased  se- 
cretion from  the  intestinal  glands.  The  dif- 
ferent classes  of  purgatives  affect  the  int-estinal 
movements  and  intestinal  secretion  in  different 
degrees.    Laxatives  and  simple  purgatives  eat 
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chiefly,  if  not  entirely,  by  increasing  the  peristal- 
tic action.  Some  of  the  drastic  purgatives  act 
in  both  ways ;  whilst  the  hydragogue  cathartics, 
as  well  as  the  salines,  especially  increase  the  in- 
testinal secretion.  In  the  case  of  some  of  the 
salines,  as  bitartarate  of  potash,  the  secretion  is 
greatly  increased,  while  the  peristaltic  movement 
is  so  little  aiiected  that  the  secretion  may  lie  so 
long  in  the  intestine  as  to  be  again  re-absorbed, 
and  the  drug  therefore  fails  to  produce  purga- 
tion at  all.  For  this  reason  it  is  usual  to  com- 
bine such  salines  with  simple  purgatives,  which 
will  accelerate  the  peristalsis. 

Besides  their  direct  action  upon  the  bowels, 
purgatives  exert  an  indirect  effect  upon  the  cir- 
culation, ■weakening  it,  and  lowering  the  pres- 
sure of  blood  within  the  vessels. 

Cholagogue  purgatives  are  those  which  have  a 
special  power  to  remove  bile  from  the  body. 
They  may  do  this  either  by  stimulating  the 
secretion  of  the  liver,  or  by  quickening  the  ex- 
pulsion of  bile  from  the  g-^ll-bladder  and  ducts, 
so  that  more  bile  is  poured  into  the  intestine  at 
a  time  when  this  is  in  active  movement.  The 
bile  is  therefore  hurried  down  the  intestinal  tube, 
and  reabsorption  is  thus  prevented.  This  ap- 
pears to  be  the  mode  of  action  of  such  purgatives 
as  euonymin  and  iridin.  Such  mercurial  prepa- 
rations as  blue  pill  and  calomel  appear  to  act  in 
a  somewhat  different  way.  Experiments,  con- 
trary to  expectation,  have  shown  that  they  do 
not  increase  the  secretion  of  bile,  and  yet  they 
are  amongst  the  most  efficient  cholagogue  pur- 
gatives which  we  possess.  Their  cholagogue 
action  is  probably  due  to  their  exerting  a  special 
stimulating  action  upon  the  duodenum,  quicken- 
ing its  peristaltic  movements,  and  thus  hurrying 
down  the  bile,  and  preventing  its  reabsorption. 
rheir  beneficial  action-  as  cholagogues  is  greatly 
increased  by  the  subsequent  administration  of  a 
saline  purgative,  which  will  tend  to  sweep  the 
bile  out  of  the  lower  part  of  the  small  and  the 
large  intestine,  and  prevent  reabsorption  from 
these. 

Uses. — Purgatives  are  used,  firstly,  to  remove 
faecal  matters  from  the  intestinal  tube.  They 
thus  not  only  prevent  the  accumulation  of  such 
matters,  but  remove  the  irritation  which  their 
presence  produces,  and  which  may  evidence  itself 
in  disturbances  of  other  organs,  for  example, 
headache  and  malaise.  These  disagreeable  symp- 
toms produced  by  constipation  appear  to  be 
partly  due  to  the  irritation  of  the  intestinal 
nerves,  producing  reflex  disturbance  of  the  circu- 
lation ;  but  it  is  probable  also  that  they  may  be 
caused  in  part  by  the  toxic  action  of  poisonous 
gases,  liquids,  or  solids  generated  in  the  intestine 
by  imperfect  digestion  or  decomposition  of  the 
food.  For  such  purposes  as  this  we  may  employ, 
as  we  find  them  necessar;',  laxatives  or  simple 
purgatives.  The  second  use  of  purgatives  is  to 
remove  from  the  body  an  excess  of  certain  secre- 
tions such  as  bile,  and  substances  which  may  be 
contained  in  them,  such  as  metallic  or  organic 
poisons  which  are  excreted  in  the  bile  or  intes- 
tinal mucus.  The  third  use  is  to  remove  liquid 
from  the  body  in  cases  of  dropsy,  due  either  to 
cardiac  or  to  renal  disease.  For  such  purposes 
we  use  hydragogue  cathartics.  The  fourth  use 
is  to  lower  the  temperature  in  fever,  and  for 


this  we  chiefly  use  salines.  The  modus  operandi 
here  is  not  yet  well  understood.  The  fifth  use  of 
purgatives  ia  to  lower  the  blood-pressure,  and 
thus  to  prevent  the  rupture  of  a  blood-vessel,  and 
consequent  apoplexy;  or  to  prevent  further  ex- 
travasation in  a  case  where  the  vessel  has  already 
burst,  as  in  haemorrhage  from  the  lungs. 

T.  LAxn)EB  BauifTON. 

PUB.Q-IN'Q-. — A  popular  synonym  for  diar- 
rhrea ;  and  also  applied  to  the  therapeutical 
method  purgation.    See  Diabbucea  ;  and  Pdb- 
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P  UkPUBA. — Stnon.  Cutaneous  haemor- 
rhages ;  Fr.  Purpura ;  Ger.  Blutfieokenkrankheit. 

Definition. —  A  diseased  condition  in  which 
circumscribed  eSusions  of  blood  take  place  into 
the  upper  layers  of  the  cutis,  and  beneath  the 
epidermis ;  occurring  without  or  with  certain  con- 
stitutional symptoms,  or  in  the  course  of  various 
diseases ;  and  attended  at  times  by  haemorrhages 
under  and  from  the  mucous  membranes,  as  well 
£is  into  the  various  serous  cavities. 

.Etiology. — Cutaneous  haemorrhages  have  been 
seen  as  early  as  the  third  day  after  birth,  and 
indifferently  at  all  other  periods  of  life.  Women 
appear  to  be  more  frequently  attacked  than 
men. 

Cutaneous  haemorrhages,  when  not  due  to  ex- 
ternal injury,  may  occur  in  persons  apparently  in 
the  most  perfect  health,  or  they  may  accompany 
the  most  various  diseases  of  the  general  system. 
They  are  not  infrequent  in  the  course  of  Bright's 
disease  and  valvular  disease  of  the  heairt;  they 
have  been  seen  in  phthisis,  acute  rheumatism, 
cirrhosis  of  the  liver,  leucocythaemia,  intermit- 
tent fever,  and,  in  fact,  in  patients  of  the  most 
different  constitution  and  general  condition,  from 
perfect  health  to  the  most  advanced  cachexia. 
The  exciting  cause  is  usually  quite  obscure,  but 
they  have  been  seen  to  follow  severe  fright,  and 
also  sudden  obstruction  of  the  circulation,  as  in 
severe  coughing  and  epilepsy,  though  this  is 
exceptional.  Purpuric  eruptions  have  followed 
the  use  of  chloral  in  excessive  doses,  and  also  of 
iodide  of  potassium  in  specially  susceptible  in- 
dividuals. 

Anatomical  Chaeactehs. — Thereto  mucosum 
and  the  papillary  layer  of  the  cutis  are  the  chief 
seat  of  the  haemorrhage  in  purpura.  Owing  pro- 
bably to  rupture  of  the  capillaries  over  a  limited 
area,  the  blood  finds  its  way  into  the  meshes  of 
the  connective  tissue,  and  fills  the  interspaces 
between  the  hair-follicles  and  the  ducts  which 
traverse  these  parts.  Absorption  of  the  serum  is 
soon  followed  by  changes  in  the  haematin  set 
free  from  the  red  corpuscles,  so  that  it  passes 
through  various  tints  of  blue,  green,  and  yellow, 
until  it  is  completely  absorbed.  Very  large  ex- 
travasations may  result  in  long-continued  or  even 
permanent  pigmentation  of  the  part,  owing  to 
the  formation  of  liaematoidin.  Similar  effusions 
to  those  beneath  the  skin  are  found  in  the 
severer  cases  beneath  the  mucous  membranes 
also ;  but  in  these  parts  bleeding  from  their 
free  surface  is  not  uncommon,  probably  from 
the  delicacy  and  slight  resistance  of  the  mem- 
brane covering  the  aipillaries.  Post-mortem  exa- 
mination in  &tal  cases  has  revealed  extensive- 
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extravasation  into  the  pleural,  pericardial,  and 
peritoneal,  and,  very  rarely,  into  the  arachnoid 
cavities.  Extravasation  may  also  occur  into  the 
muscles,  tlie  periosteum,  and  even  the  bones,  as 
well  as  beneath  the  conjunctiva  and  into  the 
retina.  Cases  complicated  with  other  diseases, 
such  as  phthisis,  or  Bright's  disease,  will  present 
their  characteristic  lesions. 

Pathology. — Purpura  appears  to  depend  (1) 
on  an  alteration  in  the  nutrition  of  the  coats  of 
the  blood-vessels,  which  makes  them  unequal  to 
the  strain  of  arterial  pressure,  so  that  they  rup- 
ture; or  (2)  on  alterations  in  the  blood  itself 
(excess  of  water,  or  salts,  &c.);  or  (3)  on  both 
causes  combined.  That  weakness  of  the  vessel- 
walls  is  a  main  cause,  is  shown  by  the  greater 
frequency  and  extent  of  the  purpui-ic  eruption 
on  the  feet  and  legs,  and  on  the  most  depen- 
dent parts,  such  as  the  back,  if  the  patient  be 
recumbent,  where  gravity  intensifies  arterial 
pressure.  The  influence  of  the  nervous  system 
may  account  for  some  cases  of  rapid  haemor- 
rhage, for  this  condition  has  been  experimentally 
produced  in  frogs  by  extirpation  of  the  sympa- 
thetic ganglia. 

Embolism  and  thrombosis  have  been  suggested 
as  an  explanation  of  some  cases.  The  relation 
of  the  joint-affections  which  so  often  accompany 
purpura  to  the  latter  is  not  clear,  and  there 
seems  ground  for  believing  that  they  are  not 
always  rheumatic,  but  due  to  haemorrhages  into 
the  synovial  meinljranes  of  the  joints. 

Symptoms. — Although,  as  has  been  stated 
above,  cutaneous  haemorrhages  may  occur  under 
Buch  a  variety  of  conditions  that  they  can 
scarcely  be  looked  on  as  characteristic  of  a 
definite  disease,  yet  since  they  not  unfrequently 
appear  in  apparently  healthy  persons,  and  run  a 
definite  course,  it  seems  advisable  to  retain  the 
time-honoured  name  of  purpura  in  these  cases, 
as  well  as  to  include  under  the  generic  name 
two  or  three  minor  species.  It  must,  however, 
be  distinctly  understood  that  there  is  no  abrupt 
line  of  demarcation  between  any  of  the  varieties 
ofjnirjnira,  but  that  the  difference  between  them 
depends  on  the  severity  of  the  accompanying 
symptoms.  ^  The  eruption  has  the  same  general 
characters  in  all  forms  of  purpura.  It  consists 
of  isolated  spots,  whose  colour  varies  from  bright 
red  to  a  livid  or  dark  purplish-red.  They  do 
not  disappear  on  pressure.  Their  shape  is  gene- 
rally round  or  irregular,  and  their  edge  is  almost 
always  uneven  and  denticulated.  Their  size 
varies  usually  from  that  of  a  pin's  head  to  that 
of  a  pea  or  bean,  but  in  some  cases  they  may  be 
as  much  as  several  inches  in  circumference.  The 


smaller  spots,  not  larger  than  a  finger  nail,  are 
termed  '  petechiae,'  the  larger  '  ecchymoses.'  If 
they  take  the  form  of  lines  or  broad  stripes  they 
are  called  'vibices.'  The  spots  are  usually  level 
with  the  skin,  but  they  sometimes  appear  as 
small  conical  papules  round  the  hair-follicles 
(purpura  papulosa,  lichen  lividus — Willan),  or  as 
wheal-like  nodules  (purpura  urticans).  Very 
rarely  the  epidermis  is  raised  into  the  form  of 
bullae  containing  serum  and  blood-corpuscles 
(purpura  bullosa).  The  duration  of  each  spot 
depends  on  the  amount  of  extravasated  blood 
giving  rise  to  it,  and  on  the  time  necessary  for 
Its  absorption;  but  it  usuaUy  disappears  in  a 
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week  or  ten  days.  The  spots,  once  formed,  do 
not  increase  in  size  except  by  fresh  haemorrhage 
m  their  vicinity.  Thej-  never  end  in  desquama- 
tion, and  only  large  ecchymoses  are  followed  by 
more  than  transient  pigmentation ;  but  they  all 
undergo  colour-changes  during  absorption,  bj 
which  they  become  brown,  green,  and  yellow, 
while  their  edges  become  more  and  more  inde- 
finite. Their  presence  under  the  skin  is  un- 
attended witli  pain  or  any  kind  of  irritation  or 
pruritus,  so  that  the  patient  may  only  discover 
their  existence  accidentally  while  undressing. 

Varieties. — We  may  now  briefly  considei 
the  varieties  of  purpura : — 

1.  Purpura  Simplex.— In  this  form  the 
eruption  is  either  preceded  for  a  few  days  by 
languor  and  loss  of  appetite,  or  else  it  occiurs 
without  any  previous  symptom.  The  spots  may 
be  limited  to  the  feet  or  legs,  or  they  may  be 
scattered  over  the  whole  body,  including,  in 
severe  cases,  the  head  and  face.  They  come  out 
in  crops,  each  of  which  lasts  from  eight  to  ten 
days.  There  may  be  only  one  or  two  crops,  or 
fresh  ones  may  protract  the  disease  for  several 
weeks  or  months. 

2.  Pxirpura  Bheumatiea. — Stnon.  :  Peliosis 
rheum.atica.—Rh.eum(it\c  purpura  only  differs  fron* 
the  simple  variety  in  being  attended  with  sligit' 
fever,  general  stiffness  and  weariness,  and  rhet, 
matic  pains  in  the  knees  and  ankles.  The  rheu- 
matic symptoms  vary  much  in  different  cases, 
and  in  some  cases  the  joints  are  iiot  only  painful 
and  tender,  but  red  and  swollen.  There  may  also 
be  a  good  deal  of  gastric  disturbance,  nausea, 
and  bilious  vomiting ;  colicky  pains  in  the  belly, 
constipation,  and  diarrhoea  are  not  uncommon. 
Peliosis  rlieumatica  is  most  frequent  in  men,  and 
in  healthy  individuals  between  the  ages  of  twenty 
and  thirty  years.  This  form  often  relapses  if  the 
patient  leave  his  bed  too  soon.  Liveing  connects 
P.  rheumatica  witli  symmetrical  erythema  (poly- 
morphic erythema)  through  Erythema  nodosum. 
Neither  the  arthritic  symptoms,  with  purpuric 
tendencies,  which  are  common  to  all  these  affeo 
tions,  nor  the  character  of  the  eruption  present, 
are  considered  to  be  of  a  sufficiently  constant 
and  distinctive  nature  to  separate  one  from  the 
other  by  any  sharp  line  of  demarcation. 

3.  Purpura  Heemorrhagica. — This  form  only 
differs  from  purpura  rheumatica  in  the  greater 
depression  and  constitutional  disturbance  which 
precede  and  accompany  the  outbreak  of  spots ; 
in  the  greater  extent  of  surface  covered  by  the 
petechiae  ;  in  the  larger  size  of  the  ecchymoses  ; 
and,  lastly  and  chiefly,  in  the  occurrence  of 
haemorrhagic  efRisions  beneath  the  mucous  mem- 
branes of  the  lips,  cheeks,  gums,  and  palate,  and 
of  more  or  less  copious  free  haemorrhages  from 
the  nose,  mouth,  intestines,  urinary  tract,  and 
more  rarely  from  tlie  lungs.  The  repetition 
of  these  haemorrhages  may  rapidly  exhaust  the 
patient's  strength,  and  cause  death  from  auiemia 
and  collapse,  or  he  may  die  with  so-called 
'typhoid'  symptoms.  The  haemorrhages  from 
internal  parts  do  not  bear  any  necessary  propoiv 
tion  to  the  skin-eruption,  and  they  may  be  very 
severe  when  the  latter  is  small,  or  vice  versd  •  nor 
need  they  begin  or  end  at  the  same  time  with 
it.  Purpura  hajmorrhagica  may,  like  the  other 
varieties,  occui-  suddenly  in  apparently  healthy 
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persons,  living  under  the  most  favourable  circum- 

Btances. 

As  rare  complications  of  these  three  forms  may- 
be mentioned  (a)  true  urticaria,  running  side 
by  side  -with  the  purpuric  eruption ;  (6)  venous 
thrombosis ;  and  (c)  diarrhoea,  not  of  a  bloody 
character. 

4.  Symptomatic  Purpura. — This  title  might 
be  given  to  a  piu-piu-ic  eruption  which  sometimes 
occurs  in  the  course  of  cholera,  measles,  scarlet 
fever,  typhus  fever,  and  small-pox,  but  which 
has  no  special  significance  except  in  the  last- 
named  disease.  There  the  purpuric  spots  come 
out  in  the  first  three  days,  and  so  precede  the 
special  eruption  of  small-pox,  and  patients  at- 
tacked with  it  frequently  die  with  delirium  and 
high  fever. 

Pbognosis. — ^The  prognosis  of  simple  and 
rheumatic  purpura  is  favourable,  as  recovery 
always  occurs.  In  purpura  hsemorrhagica  re- 
covery is  the  rule  in  uncomplicated  cases,  though 
there  are  a  few  instances  on  record  which  ended 
fatally  from  the  exhaustion  produced  by  repeated 
hsemorrhages,  although  no  cause  could  be  de- 
tected, and  every  known  remedy  was  tried. 
Purpura  accompanying  organic  disease,  such  as 
Bright's  disease  or  morbus  cordis,  is  unfavour- 
able. The  duration  of  all  the  forms  is  very  un- 
certain, owing  to  their  tendency  to  relapse. 

Diagnosis. — The  fact  that  the  purpuric  spots 
are  unaltered  by  pressure,  and  unattended  with 
itching,  scaliness,  or  tendency  to  discharge,  will 
separate  them  from  almost  every  other  affection 
of  the  skin.  From  scurvy  purpura  is  distin- 
guished by  occurring  in  those  whose  health  has 
not  been  impaired  by  long  privation  from  fresh 
meat  and  vegetables  ;  by  the  absence  of  spongy 
gums,  painful  swellings,  and  ulceration  of  the 
skin  ;  and  by  its  resistance  to  diet  and  the  use  of 
lime-juice.  Secondary  syphilitic  stains  on  the 
lower  extremities  must  be  distinguished  by 
the  history  and  by  other  attendant  phenomena. 
Bruises  due  to  injury  are  not  likely  to  lead  to 
error. 

Tbeatment. — In  the  treatment  of  purpura 
absolute  rest  in  bed  is  necessary,  if  the  erup- 
tion be  general ;  elevation  of  the  legs  is  advan- 
tageous if  the  disease  be  confined  to  them.  Any 
derangement  of  internal  organs  must  be  remedied, 
if  possible.  As  a  rule,  tonics,  especially  quinine 
and  iron,  do  most  good  in  purpura  simplex.^  Tinc- 
tura  ferri  perchloridi  nxv-xx,  three  times  a 
day,  is  almost  a  specific  in  many  cases  ;  and  the 
mineral  acids,  especially  sulphuric  acid,  are  of 
great  value.  The  use  of  purgatives,  as  recom- 
mended by  the  older  writers,  especially  Plumbe, 
has  of  late  fallen  into  disrepute.  In  purpura 
hsemorrhagica,  with  copious  bleedings,  ergot  has 
proved  most  effectual.  It  may  be  given  either 
by  the  mouth,  or  else  hypodermically,  as  a  solu- 
tion of  ergotin.  Turpentine,  in  ten-minim  doses, 
gallic  acid,  and  other  hsBmostatics  also  deserve  a 
trial.  Locally,  cold  applications,  or  injections  of 
iced  water,  may  be  resorted  to  in  severe  epistaxis 
or  haemorrhage  from  the  bowel.  Iodide  of  potM- 
sium  should  not  be  given  in  purpura,  as  it  ag- 
gravates it  in  some  cases,  and  has  even  given 
rise  to  serious  ulceration. 

Edwahd  I.  Sparks." 
'  Ilevisod  by  Dr.  Alfred  Sanjrstor. 
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PTJHPUBIO. — Relating  bo  purpura.  See 

PUEPUKA. 

PUBBIITG  TEEMOB  or  THBILIi,— 
Synon.:  Fr.  Fremissemeiit  cataire;  Ger.  Schnur- 
ren. — A  physical  sign  felt  by  the  hand  applied 
over  the  heart  or  vessels  in  certain  conditions,  re- 
sembling the  sensation  conveyed  by  the  purring 
of  a  cat.    See  Physical  Examination. 

PUBTOIT  (Wiltshire)  Saline  Spa,  contains 
iodine.    See  Mineeal  Waters. 

PTTBUIjElfT  INFECTIOIT.  —  Infection 
from  the  absorption  of  pus,  introduced  from  with- 
out, or  formed  within  the  body.    See  Pt.2emia. 

PtrS. — A  product  of  inflammation.  See  In- 
flammation. 

PUSTULE.  —  Stnon. :  Fr.  Pustule;  Ger. 
Pusid. — A  vesicle  of  the  skin  containing  pus,  as 
in  small-pox  and  ecthyma.  Vesicles  originally 
containing  serum  are  also  apt  to  become  pustules, 
by  a  purulent  transformation  of  their  contents. 

PUSTULE,  MALIGNANT.— Stnon.  :  Con- 
tagious Carbuncle ;  Anthrax ;  Fr.  Charbon  ;  Ger. 
Anthrax. — Other  names  are  used  to  designate 
the  more  diffuse  and  general  forms. 

Definition. — ^A  specific  contagious  disease, 
communicated  to  man  from  the  disease  of  homed 
cattle,  horses,  and  sheep,  &c.,  known  as  splenic 
fever,  mal  de  rate,  or  Milzbrand,  and  due  to  the 
presence  in  the  system  of  the  bacillus  anthracis 
(Cohn),  or  bacteridium  (Davaine). 

1.  The  local  or  external  form  of  the  affection, 
malignant  pustule  proper,  is  a  carbuncnlar  swell- 
ing having  specific  characters,  attended  with 
more  or  less  intense  surrounding  inflammatory 
oedema,  which  may  exist  alone  (anthrax  cedema, 
cedeme  malin,  anthrax  erysipelas) ;  usually  also 
with  lymphangitis.  Constitutional  symptoms 
may  be  slight  or  severe ;  and  the  disease  is  often 
fatal. 

2.  General  or  internal  anthrax  is  another  result 
of  the  same  poison,  which  may  exist  independently 
of  any  external  malignant  pustule.  This  form 
has  received  various  names — anthrax  or  charbon 
fever  ( fiivre  charbonneuse),  anthracaemia,  inter- 
nal anthrax,  mycosis  iniestinalis ;  and  also  names 
derived  from  its  connection  with  certain  trades 
(woolsorter's  disease),  or  its  occurrence  in  cer- 
tain countries  (Siberian  plague).  This  internal 
form  is  apparently  identical  with  splenic  fever 
of  the  lower  animals  ;  its  symptoms  are  usually 
those  of  blood-poisoning,  such  especially  as  pros- 
tration, anxiety,  congestion  of  the  lungs,  and 
rapid  death ;  fever  may  be  only  slight.  The 
chief  post-mortem  lesions  are  scattered  haemor- 
rhages in  various  organs;  diffuse  cellular  exu- 
dations ;  congestion  of  the  lungs ;  and  frequently 
a  swollen  and  pulpy  condition  of  the  spleen. 

JEtioloqy. — Anthrax,  when  occurring  in  man, 
is  invariably  derived  from  cases  of  splenic  fever 
of  the  lower  animals,  either  by  direct  or  indirect 
contagion. 

Splenic  fever  afl^ects  homed  cattle,  sheep,  and 
horses  in  all  parts  of  the  world ;  and,  less  fre- 
quently, elephants,  camels,  and  other  herbivora. 
Though  apparently  endemic  in  certain  regions, 
•this  is  probably  due  to  the  great  persistence  of 
the  contjigion,  and  the  various  ways  in  which 
it  is  preserved,  owing  to  the  mode  of  disposal  of 
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the  carcases.  The  disease  assumes  variotiP  forms, 
nsually  that  of  a  general  blood-poisoning,  with- 
out external  swelling;  occasionally  a  lorm  in 
which  there  is  glandular  swelling  and  inflamma- 
tory oedema  (sometimes  bloody)  near  the  seat 
inoculation  (usually  the  mouth  and  pharynx), 
together  with  the  general  blood-poisoning ;  and, 
least  frequently,  a  form  in  which  there  are  local 
phlegmonous  or  diffused  (Edematous  swellings 
affecting  various  parts  of  the  body.  In  the 
common  internal  form  of  splenic  apoplexy  the 
spleen  is  usually  greatly  swollen  and  pulpy ;  it 
may  even  rupture,  and  there  may  be  haemor- 
rhages in  the  heart,  lungs,  kidneys,  serous  cavi- 
ties, and  other  parts. 

The  bacillus  anthracis  or  bacteridium  is  a  bac- 
terium first  discovered  by  PoUender  in  1849,  the 
name  of  hacteridium,  given  by  Davaine,  being 
that  commonly  used  in  France;  that  of  bacillus 
anthracis,  given  by  Cohn,  in  Germany. 

All  parts  of  the  bodies  of  animals  dying 
of  the  disease  are  actively  poisonous,  and  may 
convey  the  disease  by  direct  or  mediate  con- 
tagion. Direct  inoculation  is  rarely,  perhaps 
never,  from  the  living  animal,  usually  from  the 
carcase,  affecting,  therefore,  chiefly  butchers, 
slaughterers,  tanners,  &c.  It  may  also  arise 
from  eating  the  flesh,  though  rarely,  as  the 
poison  is  destroyed  by  cooking.  Contagion 
may  also  be  conveyed  by  butter  or  milk  (Heu- 
singer).  The  bites  of  flies  may  also  convey  the 
poison. 

Indirect  contagion  occurs  chiefly  in  those  who 
have  to  deal  with  the  wool  or  hair  of  animals 
which  have  died  of  the  disease,  especially  wool- 
packers  and  sorters,  labourers  in  felt  manufac- 
tories, horsehair-cleaners,  furriers,  tanners,  and 
those  engaged  in  like  occupations.  In  these 
cases  the  poison  may  enter  the  system  either  by 
local  inoculation,  or  by  inhalation  of  tlie  dust 
containing  it.  Lastly,  certain  less  suspected 
modes  of  infection  may  probably  be  occasionally 
active  in  relation  to  man  as  to  animals.  The 
diffasion  of  the  poison  by  water,  and  its  distribu- 
tion by  means  of  wool-waste  and  bone-dust,  used 
as  manure,  especially  deserve  notice,  as  capable 
3f  spreading  the  contagion  unsuspected. 

With  regard  to  animals,  the  researches  of 


T\o.  66.  Part  of  the  spleen  of  a  guinea-pig  which  died 
of  anthrax,  showing  the  relative  proportion  of  bacil- 
los  rods  and  leacocytea.  ( x  100  diam.l  From  a  photo- 
micrograph. 

Pasteur  seem  to  show  that  the  bacillus  may  be 
cultivated  in  the  earth  around  buried  carcases, 
carried  to  the  surface  by  earth-worms,  and  so 
distributed  on  vegetation. 

Morphological  Characters  and  Mode  of 
Growth. — As  seen  in  the  blood,  the  bacillus  an- 
thracis consists  of  a  motionless,  short,  apparently 
homogeneous  rod  or  filament,  varying  in  length 


from  10  n  (5^  inch;  to  20  /u  (ji^  inch),  and 
in  diameter  averaging  1-4  /n  (j^Agg  inch).  The 
filaments  may  greatly  exceed  this  length,  but  are 
rarely  less  than        inch  long. 


Fig.  67.  A  part  of  the  same  under  u  higher  power 
(  X  220  diam.)  The  rods  are  made  to  appear  too  thin 
in  the  woodcut.   From  a  photomicrograph. 

These  filaments  are  either  straight,  slightly 
curved,  or  bent  at  an  acute  angle.  The  longer 
of  them  may  be  readily  shown  by  reagents  to  be 
made  up  of  numerous  shorter  segments,  either  en- 
closed in  one  sheath  or  showing  signs  of  division. 

In  some  cases  longer  filaments,  curved  or 
looped,  are  found  in  the  blood  and  in  the  fluid 
of  the  serous  cavities  after  death. 

The  mode  of  their  development  and  multipli- 
cation has  been  studied  artificially.  The  usual 
mode  of  multiplication  in  the  blood  is  by  trans- 


F18.  68.  Forms  of  bacillus  anthracis.  x500.  a.  Very 
short  rods.  b.  Rods  of  the  usual  length,  c.  Longer 
rods.  d.  Stm  longer  rods,  some  bent,  in  course  of  di- 
vision, e.  A  filament  from  the  spleen  after  death, 
showing  spore  formation,  and  free  spores.  /.  Bods  in 
which  spores  have  been  foi-med,  from  the  pericardial 
serum  after  death,  g.  A  mass  of  spores,  h.  Jointed 
rods  found  in  the  spleen  after  death. 

verse  fission.  The  rods  consist  of  a  central  proto- 
plasmic core,  surrounded  by  a  more  dense 
sheath.  In  ordinary  rapid  fission  the  rod  simply 
increases  to  nearly  double  its  length ;  then  the 
central  protoplasm  splits  in  the  middle,  leaving 
a  dear  space  ;  finally  the  outer  sheath  becomes 
constricted  and  divides ;  and  this  process  is  re- 
peated in  each  segment. 

In  their  growth,  either  under  natural  condi- 
tions or  by  cultivation,  the  filaments,  which  are 
readily  destructible,  may  produce  spores  which 
are  highly  tenacious  of  life. 

Under  cultivation  the  rods  may  elongate  into 
filaments  of  great  length,  forming  loops  or  curves 
or  spirals,  and  become  matted  together  into  a 
felted  mass. 
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The  filaments  may  contiuuo  liumogeneous,  and 
show  no  external  signs  of  division,  although  the 
protoplasmic  contents  often  appear  to  be  par- 
tially segmented.  Then,  at  more  or  less  regular 
intervals,  appear  more  highly  refractile  points, 
around  which  the  protoplasm  appears  to  coalesce- 


Fig.  69.  From  a  cultivation  of  bacillus  authraois,  after 
forty-eight  hours,  showing  masses  of  filaments,  some 
containing  spores  (which  are  too  closely  massed  to- 
gether  in  the  woodcut).  Prom  a  photomicrograph  by 
Dr.  Maddox.    x  600  diameters. 

forming  masses  which  are  at  first  cylindrical 
then  oblong,  and  finally  become  long,  ovoid 
bodies,  enclosed  in  the  outer  sheath  {see  figs.  68 
and  69).  These  spores  may  either  escape  laterally 
I'rom  the  filament,  or  the  filament  breaks  up  into 
short  segments,  each  containing  a  central  or  a 
terminal  spore  {see  fig.  68,  /) ;  or  the  filament 
may  gradua,lly  dissolve,  leaving  a  mass  of  spores 
with  some  jelly-like  substance  uniting  them  (see 
fig.  68,^).  ^  ^ 

However  formed,  the  spore  is  capable  of  being 
preserved,  regenerating  the  bacillus  rod,  and 
reproducing  the  disease. 

Life-history  of  the  anthrax  hacUlus. — The 
bacillus  anthracis  requires  for  its  growth  the 
presence  of  a  nitrogenised— preferably  albumi- 
nous—pabulum, and  a  supply  of  oxygen.  Its 
vitaUty  is  destroyed  by  a  temperature  of  eo^'  C, 
and  probably  by  one  even  lower  when  it  is  in 
the  rod  state.  Decomposition  very  rapidly  de- 
;roys  its  vitality. 

When  dry  the  rods  themselves  can  be  preserved 
i  short  time  (only  a  few  weeks)  in  an  active  state. 
But  the  life  of  the  spores  is  not  destroyed  by  short 
exposure  to  a  temperature  of  nearly  100°  C.  in  a 
moist  state,  and  probably  still  higher  in  a  dry 
state.  They  retain  their  ntality  for  years,  and 
are  unaffected  by  ordinary  changes  of  climate  or 
temperature.  Prolonged  boiling,  or  exposure  to  a 
pressure  of  eight  atmospheres  of  oxygen,  destroys 
their  vitality. 

Anatomical  Charactbhs. — In  cases  of  malig- 
nant pustule  rigor  mortis  usually  sets  in  early, 
and  passes  off  somewhat  speedily.  The  body  is 
often  cyanosed,  and  there  is  marked  hypostasis. 
The  face  sometimes  appears  swollen;  petechia 
on  the  chest  and  abdomen  are  not  uncommon  ■ 
decomposition  is  said  usually  to  set  in  early  • 
and  mere  may  be  Gi\.v\y post-mortem  emphysema 
of  the  skin  of  the  face  and  neck. 

The  blood  is  generally  dark,  lake,  and  tarry, 
and  sometimes  peculiarly  viscid,  and  even  in  the 
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heart  it  is  often  uncoagulated.  Haemorrhages, 
varying  in  size  from  a  pin's-head  ecchymosis  to 
large  extravasations,  are  found  in  various  parts. 
Ecchymoses  beneath  the  peri-  and  endo-cardium, 
and  in  the  cardiac  tissue,  often  occur;  also  in 
the  muscles,  the  connective-tissue  planes,  and 
the  subserous  and  submucous  tissues. 

In  the  lungs  there  are  frequently  haemorrhages; 
and  congestive  cedema,  with  partial  collapse,  is 
common.  The  spleen  is  usually  enlarged,  but 
not  invariably ;  its  tissue  is  dark  and  pulpy,  or 
may  be  completely  diffluent.  The  liver  is  usually 
swollen,  vascular,  and  somewhat  softened,  but 
haemorrhages  are  rare.  The  kidneys  are  often 
hyperaemic,  and  rarely  there  are  extravasations 
in  the  cortex  or  pelvis.  The  stomach  and  intes- 
tines often  present  nothing  abnormal.  In  the 
br  ain  there  are  frequently  scattered,  punctiform 
hasmorrhages,  and,  rarely,  large  extrdvaBations 
in  the  pia  mater. 

Such  are  the  general  and  constant  conditions 
both  in  the  external  and  internal  forms.  In  the 
malignant  pustule  itself  the  process  extends 
deeply  into  the  subcutaneous  cellular  tissue; 
the  inner  portion  is  hsemorrhagic,  and  may 
be  sloughing  in  the  centre  ;  and  haemorrhagic 
patches  radiate  into  the  surrounding  tissue 
(Bollinger),  which  are  extensively  infiltrated 
with  a  semi-gelatinous  blood-stained  fluid. 

In  the  pulmonary  form  ecchymosis  and  gelar 
tinous  exudation  are  sometimes  found  in  the 
tissue  of  the  neck,  especially  surroundbg  the 
trachea,  in  the  mediastinal  glands,  and  in  the 
lungs  and  pleurae.     Occasionally  the  cervical 
glands  may  be  swollen,  and  infiltrated  with 
blood  ;  the  cellular  tissue  surrounding  them  may 
be  (Edematous,  and  sometimes  contains  large 
liEBmorrhages.    In  the  mediastinum  is  found  a 
quantity  of  gelatinous  fiuid,  sometimes  blood- 
£tamed  or  mingled  with  small  haemorrhages. 
Both  pleural  cavities  usually  contain  serous 
fluid,  often  two  or  three  pints  or  more.    In  the 
pericardium  there  is  a  variable  quantity  of  fluid. 
The  bronchial  glands  are  swoUen,  sometimes 
greatly  so,  and  may  contain  extravasations  of 
blood ;  and  there  may  be  large  haemorrhages  in 
their  vicinity.    The  mucous  membrane  of  the 
trachea  and  bronchi  may  be  congested,  and  the 
seat  of  small  blood-extravasations;  they  fre- 
quently  contain  frothy  blood-stained  mucus 
lu-om  observations  which  the  writer  has  recently 
made,  there  seems  to  be  no  doubt  that  tlie 
lesions  frequently  present  in  the  larger  bronchi 
correspond,  both  in  their  anatomical  characters 
and  in  their  relation  to  the  constitutional  in- 
fection, with  the  external  malignant  pustule  ; 
and  that  the  virus,  having  gained  entrance  by  a 
local  infection  of  the  mucous  membrane,  is  con- 
veyed to  the  bronchial  glands,  and  thence  into 
tlie  blood.    The  lungs  may  contain  haemorrhages 
into  their  substance,  either  scattered  lobular 
patches,  or  more  commonly  wedge-shaped  tracts 
at  the  periphery,  and  difi\ise  extravasations  in 
tlie  subpleural  tissue;  but  in  some  cases  the 
Jungs  appear  natural  to  the  naked  eye.    In  this 
form  thp  abdominal  viscera  often  "appear  per- 
fectly healthy.  *^ 

lu  the  gastro-intesiinal  form  there  is  often 
some  blood-stained  serum  in  the  peritoneal 
cavity.     The   mesentery  and  retro-peritoneal 
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connective-tissue  are  infiltrated  with  semi-gela- 
tinous fluid.  The  walls  of  the  stom.ich,  and  parts 
of  the  intestines,  are  swollon  and  congested.  In 
their  submucous  tissue  there  may  bo  gelatinous 
blood-stained  fluid  or  hsemorrhages,  which  may 
form  solid  coagula  beneath  the  mucous  mem- 
brane. The  entire  mucous  membrane  is  injected, 
or  merely  stained  with  blood.  The  intestines 
contain  either  blood-stained  mucus  or  watery 
fluid,  more  or  less  mingled  with  blood.  There 
may  also,  though  much  more  rarely,  be  pustular 
and  carbuncular  foci  in  the  intestines,  which 
are  said  to  resemble  the  malignant  pustules  of 
the  skin. 

lIiCBOscopic  AiTATOMT — The  most  important 
point  in  the  microscopic  anatomy  is  the  pre- 
sence of  the  bacillus  anthracis  in  the  blood  and 
tissues,  either  diffused,  or  forming  masses  in  the 
vessels  and  lymphatics.  It  is  unnecessary  to  de- 
scribe here  other  more  minute  lesions. 


FiS.  70.  Bacilli  from  the  flnid  exuded  from  the  lung  in 
a  case  of  internal  anthrax,  x  about  700  diam.  a, 
Bed  blood-oorpnaoles.  b  and  c.  Large  granular  cor- 
puscles from  the  lung,  d.  Bacilli  of  various  lengths, 
containing  highly  refractile  granules,  or  fully  formed 
spores. 

SxMPTOiis  AND  CoufiSE. — The  symptoms  of 
malignant  pustule  vary  greatly  with  the  form  of 
the  disease.  At  least  three  distinct  forms  may 
be  considered. 

1.  Malignant 'pustule  or  carbuncle  proper,  the 
form  from  which  the  names  of  charbon  and  an- 
thrax are  derived.  Usually  it  occurs  as  a  pri- 
mary lesion  due  to  direct  inoculation ;  very  rarely 
secondarily  to  constitutional  infection.  The 
seat  is  usually  either  on  the  face,  neck,  hand,  or 
arm — namely,  those  parts  most  exposed  to  ino- 
culation. 

At  first  a  small  red  point  or  pimple  appears 
within  a  few  hours,  or  two  or  three  days,  after 
inoculation,  and  may  be  either  painless,  or  at- 
tended by  burning  or  itching.  This  rapidly  ex- 
tends, so  that  in  a  few  hours  a  large  red  swelling 
may  be  formed.  Sooner  or  later  a  small  papule 
appears  at  the  seat  of  inoculation,  and  this  vesi- 
cates at  the  summit ;  the  vesicle  bursts  and  dis- 
charges a  clear  or  turbid  watery  fluid,  which  is 
often  deeply  blood-stained.  Beneath  this  there  is 
a  dark  red  spot,  which  dries  up,  leaving  a  central 
dark  brown  or  black  eschar,  seated  on  an  angry, 
red,  indurated  base.  This  central  eschar  enlarges 
until  it  may  reach  the  size  of  a  shilling;  sur- 
tounding  it  is  usually  a  narrow  ring  of  vesicles. 
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and  beyond  this  a  livid  red  area  and  extensive 
brawny  oedema.  AVhen  the  pustule  is  situated 
on  the  face,  the  entire  side  of  tlie  face,  head,  and 
neck  may  be  involved  in  .  the  red  cedematous 
swelling.  The  lymphatic  glands  of  the  part  are 
often  greatly  swollen.  The  complete  develop- 
ment of  the  pustule  depends  on  the  length  oi 
time  the  patient  survives.  If  recovery  ensue,  the 
central  black  eschar,  on  the  raised,  indurated]  and 
inflamed  base,  may  be  well-marked  at  the  end  of 
ten  days  or  later. 

The  symptoms  vary  much.  Even  where  the 
local  condition  is  severe,  constitutional  symptoms 
may  be  slight  or  wanting ;  or  some  slight  febrile 
symptoms  may  be  present.  But  where  the  gene- 
ral system  is  involved,  and  the  case  takes  an 
unfavourable  form,  the  symptoms  may  still  pre- 
sent great  variety.  There  may  be  little  fever, 
but  great  mental  depression  and  physical  ex- 
haustion, cold  sweats,  sometimes  diarrhoea,  fol- 
lowed by  delirium  and  coma.  The  mind  may  be 
clear  to  the  last,  only  the  increased  prostration, 
embarrassed  respiration,  and  cyanotic  condition 
foretelling  the  fatal  termination.  In  cases  of 
external  pustule,  fever,  which  may  be  very  high, 
usually  predominates,  and  brain-symptoms  are 
perhaps  the  rule  in  fatal  cases.  Death  may 
occur  in  thirty  or  forty  hours  from  the  fii-st 
appearance  of  the  pustule,  or  be  delayed  till  the 
fifth  or  sixth  day,  rarely  later.  Healing  of  the 
pustule  may  take  place  by  sloughing,  or  the 
eschar  may  simply  separate  and  the  wound 
granulate.  Multiple  carbuncles  are  said  to  occur 
after  general  infection  from  a  malignant  pustule, 
but  they  appear  to  be  usually  merely  ordinary 
furuncles  or  carbuncles.  The  mortality  in  cases 
of  external  malignant  pustule  appears  to  vary  in 
different  outbreaks ;  probably  one  in  three  is  a 
safe  estimate. 

Malignant  anthrax  oedema,  without  definite 
pustule,  has  also  been  observed  in  outbreaks 
of  the  disease  ;  it  corresponds  in  the  main  with 
malignant  pustule,  and  is  usually  rapidly  fatal. 
The  eyelids  are  the  parts  most  commonly  af- 
fected, but  it  may  occur  elsewhere. 

2.  Internal  anthrax  differs  greatly  from  ex- 
ternal, and  may  either  be  general,  having  no 
special  lesion  ;  or  accompanied  by  local  affections, 
usually  pulmonary,  or  gastro-intestinal. 

The  symptoms  common  to  these  internal 
forms  of  anthrax  vary  much.  The  onset  is 
often  sudden,  but  sometimes  gradual,  preceded 
by  a  sense  of  depression  and  exhaustion,  restless- 
ness, loss  of  sleep,  vague  sensations  in  the  limbs, 
and  sometimes  cold  perspirations.  These  symp- 
toms may  last  two  or  three  days  before  more 
definite  symptoms,  but  commonly  only  one  or 
two  days,  or  even  a  few  hours.  Whether  after 
premonitory  symptoms,  or  quite  suddenly,  acute 
symptoms  may  set  in.  There  may  be  vomiting, 
shivering — amounting  to  distinct  rigor  or  mere 
sense  of  chilliness — headache,  and  other  symp- 
toms common  to  the  onset  of  many  acute  dis- 
eases. But  what  is  usually  most  noticeable  is 
extreme  physical  prostration,  often  with  great 
mental  depression  and  anxiety,  coldness  of  the 
extremities,  embarrassed  respiration,  and  usu- 
ally speedy  collapse.  The  temperature  is  some- 
times high,  reaching  105°  P.  or  more,  but  more 
commonly  only  slightly  elevated;  the  rectal 
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temperature  being  100°  to  101°,  whilst  the  axil- 
lary may  be  subnormal.  In  some  cases  delirium 
occurs  early  ;  in  others  the  mind  is  clear  to  the 
end.  Vomiting  may  recur,  but  is  not  usually 
prominent.  Amongst  occasional  symptoms  of 
this  form  are  sensations  of  numbness  or  ting- 
ling in  various  parts,  particularly  of  the  extre- 
mities. Death  usually  occurs  in  forty-eight  to 
sixty  hours  from  the  onset  of  acute  sjonptoms, 
but  may  be  more  rapid,  or  be  delayed  for  five 
or  six  days.  Owing  to  the  absence  of  definite 
symptoms  this  form,  '  miikraocemia,'  has  been 
little  studied.  More  commonly  the  symptoms 
assume  a  more  definite  character,  related  either 
to  the  respiratory  or  digestive  system. 

In  the  pulmonary/  form  the  symptoms  may 
more  nearly  resemble  those  of  acute  bronchitis 
or  of  pneumonia.  At  the  onset,  there  are  usually 
some  of  the  general  symptoms  just  described. 
Some  bronchitic  sounds  are  heard  over  the  lungs, 
especially  posteriorly,  and  there  may  be  patches 
of  crepitation.  Occasionally  there  is  sore-throat 
and  swelling  of  the  glands  in  the  neck,  but  not 
at  all  constantly.  Cough  may  be  slight  or 
absent,  and  is  rarely  severe.  But  even  at  this 
stage  there  is  an  amount  of  prostration  and 
embarrassment  of  breathing,  and  tendency  to 
cyanosis,  out  of  proportion  to  the  physical  signs. 
These  rapidly  increase,  the  patient  takes  to  bed, 
there  is  great  prostration,  dificult  and  laborious 
respiration,  cyanosis  and  collapse,  with  or  with- 
out wandering  delirium.  Death  may  occur  in 
twelve  hours,  or  be  delayed  from  two  to  five 
days.  Frequently  there  are  intermissions  or  re- 
missions, followed  by  sudden  relapse. 

In  its  general  features  intestinal  anthrax  is 
somewhat  analogous  to  those  already  described. 
But  early  in  the  ease  there  appear  other  symp- 
toms— vomiting,  sometimes  dysphagia,  slight 
pain,  uneasiness  in  the  abdomen,  colic,  and  diar- 
rhoea. The  diarrhoea  may  be  from  the  first 
bloody,  and  may  continue  so.  Bleeding  from  the 
mouth  and  pharynx  sometimes  occurs,  and  may 
persist.  The  general  symptoms  are  those  of 
extreme  prostration,  cyanosis,  and  collapse,  often 
without  elevation  of  temperature.  Death  may 
occur  in  twenty-four  hours,  or  be  delayed  two  or 
three  days,  rarely  longer.  There  may  be  swell- 
ing of  the  neck,  due  to  glandular  enlargement 
and  infiltration  of  the  cellular  tissue ;  and  this 
may  be  a  marked  feature  in  the  case. 

It  is  thus  seen  that  in  the  internal  form  of 
anthrax  the  greatest  variety  is  observed. 

Peoqnosis. — The  prognosis  in  all  these  forms 
is  extremely  unfavourable.  At  the  same  time, 
it  is  stated  that  cases  of  milder  and  less  fatal 
character  sometimes  occur. 

Diagnosis. — 1.  Of  maligmant  pustule  proper. 
In  the  earlier  stages  diagnosis  is  very  diflS- 
cult,  except  in  persons  who  are  known  to  be  ex- 
posed to  contagion.  At  a  later  stage  the  cba,rac- 
teristic  features  of  the  pustule  above  described 
render  the  recognition  comparatively  easy ;  and 
microscopical  examination  of  the  serum  con- 
tained in  the  vesicles  shows  the  presence  of  the 
bacillus.  Moreover,  inoculation  experiments  on 
guinea-pigs  or  mice  will,  if  successful,  usually 
readily  decide  it ;  but  no  absolute  conclusion  can 
be  drawn  from  failure. 

2.  Anthrax  cedcma  without  pustule  is  ex- 


tremely difficult  to  diagnose,  except  by  a  known 
cause  of  contagion,  or  the  presence  of  the  bacillus 
in  the  subcutaneous  exudation. 

3.  Internal  anthrax,  especially  the  pulmonary 
form,  also  presents  very  few  characters  by  which 
it  can  bo  distinguished,  unless  tliere  is  some 
known  source  of  contagion.  In  the  later  stages, 
if  death  is  delayed  three  or  four  days,  and  acute 
inflammatory  symptoms  set  in,  the  case  is  likely 
to  be  mistaken  for  acute  pneumonia. 

4.  In  intestinal  anthrax  there  is  also  usually 
a  known  source  of  possible  contagion,  but  not 
in  all  cases.  When,  however,  the  vomiting  and 
purging  have  set  in,  tlie  diagnosis  from  aises 
of  irritant  poisoning,  especially  by  antimony  or 
arsenic,  must  be  difficult.  In  tropical  climates 
the  distinction  from  acute  dysentery  or  from 
yellow  fever  may  be  doubtful. 

Teeatment. — In  malignant  pustule,  the  suc- 
cess of  local  treatment  largely  depends  upon  early 
diagnosis.  As  soon  as  any  vesicle  or  pustule, 
likely  to  be  due  to  this  poison,  is  discovered  in  a 
person  known  to  be  exposed  to  contagion,  active 
local  treatment  should  be  adopted.  Excision 
and  cauterisation  are  the  two  most  effectual 
remedies.  If  there  is  only  a  small  pimple,  a  free 
crucial  incision,  and  cauterisation  with  pure  car- 
bolic acid,  followed  by  dressing  with  carbolised 
oil  or  carbolic  lint,  is  the  course  to  pursue.  The 
artificial  leech  may  also  be  employed  with  nd- 
vantage  over  the  site  of  the  crucial  incision. 
"When  a  distinct  carbuncle,  or  rather  eschar,  has 
formed,  free  incision,  followed  by  cauterisation, 
may  be  still  employed  with  advantage.^  The 
caustics  most  available  are  carbolic  acid  and 
fuming  nitric  acid.  The  former  is  preferable. 
The  statistics  of  recovery  where  this  treat- 
ment is  systematically  carried  out  are  highly 
encouraging. 

No  other  than  general  treatment  appears  to 
be  available  in  the  internal  form.  The  fact  that 
carnivora  suffer  less  readily  than  herbivora  sug- 
gests the  possible  benefit  of  a  largely  animal 
diet  in  persons  exposed  to  contagion.  The  in- 
ternal administration  of  quinine  and  of  carbolic 
acid  are  strongly  indicated  in  all  forms ;  and  in- 
halation of  air  impregnated  with  carbolic  acid 
might  possibly  be  of  value  in  the  pulmonary 
form.  In  this  form  also,  as  death  appears  oftei> 
to  be  due  to  compression  of  the  lungs  by  pleural 
efiusion,  evacuation  of  the  fluid  should  be  tried. 
Stimulants,  especially  ammonia,  ether,  and  alco- 
hol, are  also  indicated. 

Lastly,  and  chiefly,  prophylaxis  is  by  far  the 
most  imporuint  point.  Stringent  regulations 
with  regard  to  the  destruction  of  the  carcases 
and  hides  of  affected  animals  would  do  more 
to  stamp  out  the  disease  than  any  other  measure. 
But  as  the  disease  is  often  imported  from  distant 
countries,  by  means  of  wool,  hair,  or  hides,  which 
retain  the  contagion  for  long  periods  of  time,  if 
is  only  by  the  thorough  systematic  disinfection  of 
these,  and  the  destruction  of  all  the  material  which 
is  known  to  be  infected,  that  the  disease  can  be 
thoroughly  prevented.  Up  to  the  present  time 
(1881)  there  is  no  enactment  in  England,  even 
in  respect  of  animals  known  to  have  died  of  the 
disease,  which  enables  anyone  to  interfere  with 
such  disposal  of  the  carcase  or  the  ofl&l  as  the 
owner  sees  fit.    It  is  greatly  to  be  desired  that 
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measures  ■were  taken  to  place  the  law  in  this 
respect  on  a  similar  footing  with  that  in  Ger- 
many and  France.  W.  S.  Gebenfield. 

PTTTBID  FEVEB.— A  synonym  for  typhus 
ferer.    See  Typhus  Feveb. 

PUTBID  SOEE-THEOAT.—  Sloughing 
ulceration  of  the  throat  from  any  cause,  such  as 
diphtheria,  scarlatina,  or  syphilis.  See  Phaeynx, 
Diseases  of;  and  Tonsels,  Diseases  of. 

PY2E3MIA  (irCov,  pus,  and  at/ia,  blood). — 
Synon.  :  Purulent  infection;  Fr.  Pyohemie; 
Ger.  Pyohamie  ;  Pydmie. 

Depimtion. — A  condition  of  blood-poisoning 
which  gives  rise  to  fever,  accompanied  either  by 
severe  gastro-enteritis  and  visceral  congestions, 
or  by  certain  local  lesions,  which  are  chiefly 
venoiis  thrombosis,  embolic  abscesses  in  the 
viscera,  acute  suppurations  of  the  serous  mem- 
branes and  joints,  multiple  abscesses  in  the  con- 
nective tissue,  and  eruptions  upon  the  skin.  The 
disease  is  usually,  but  not  always,  sequential  to 
a  wound  or  injury. 

Etiology  and  Pathology. —  The  initiatory 
symptoms  and  the  anatomical  characters  of  pyse- 
mia  are  such  as  point  clearly  to  the  introduction 
of  some  morbid  material  into  the  circulation, 
and  not  nnnaturally  gave  rise  to  the  idea,  upon 
which  the  name  of  the  disease  was  founded,  that 
this  material  was  pus.  Several  considerations 
formerly  appeared  to  favour  this  belief,  amongst 
which  were  especially  these.  Hunter  believed 
that  the  lining  membrane  of  a  vein  secreted  pus. 
Now,  as  cases  of  pyaemia  were  found  to  be  very 
commonly  associated  with  phlebitis,  and  also 
with  what  were  thought  to  be  deposits  of  pus  in 
the  viscera,  a  very  simple  explanation  of  the  dis- 
ease seemed  to  be  that  the  inflamed  vein  secreted 
pus,  which  became  mixed  with  the  blood,  and 
waa  carried  by  the  circulation  to  some  distant 
organ,  wherein,  being  arrested,  it  formed  the 
focus  of  a  suppuration. 

Hunter  observed  that  in  cases  in  which  an 
injury  to  a  vein  proved  fatal,  the  coats  of  the 
injured  vein  were  swollen  and  thickened,  and  its 
lining  membrane  was  of  an  unusually  red  colour ; 
and  he  supposed  that  the  fragments  of  fibrin 
and  the  softening  clots  often  found  in  such  veins 
were  the  products  of  an  inflammation  of  their 
lining  membrane,  which  in  the  one  case  was  of 
an  adhesive,  in  the  other  of  a  suppurative  cha- 
racter._  He  believed  that  the  coagula  generally 
found  in  inflamed  veins  were  the  means  whereby 
these  inflammatory  products  were  prevented 
from  being  carried  into  the  circulation,  and 
that  if  such  coagula  were  not  formed,  pus  se- 
creted by  the  inflamed  vein  might  be  mixed  with 
the  blood,  and  thus  distributed. 

Hunter,  though  perfectly  familiar  with  the 
secondary  abscesses  of  pyaemia,  does  not  seem 
to  have  connected  them  with  the  introduction 
into  the  blood  of  morbid  material  from  a  wound. 
That  these  abscesses  were  the  result  of  an 
entrance  of  pus  into  the  blood,  and  the  arrest 
of  pus-globules  in  the  capillaries  of  the  affected 
organ,  was  maintained  by  others,  who  thus 
looked  upon  the  process  as  a  mechanical  trans- 
ference of  pus-colls  from  one  part  of  the  body 

another.    These  observers  supposed  that  in 


PYiEMlA.  1307 

healthy  wounds  the  entrance  of  pus  into  the 
veins  was  prevented  by  the  formation  of  a  coa- 
gulum,  but  that  if  this  coagulum  were  not 
formed,  or  became  broken  down,  pus  entered 
the  circulation,  and  gave  rise  to  the  secondary 
abscesses  by  its  ajrest  in  distant  organs.  This 
view  was  supposed  to  be  confirmed  by  Cruveil- 
hier's  experiments,  in  which  he  injected  mer- 
cury into  the  veins,  and  found  that  abscesses 
were  formed  in  the  first  set  of  capillaries  to 
which  these  veins  were  distributed,  and  that 
such  abscesses  were  formed  around  a  globule  of 
mercury.  Thus,  if  the  injection  were  made  into 
the  systemic  veins,  the  abscesses  were  formed 
in  the  lungs;  if  into  the  portal  veins,  they  were 
formed  in  the  liver. 

But  this  explanation  of  the  phenomena  of 
pyaemia  was  soon  found  to  be  insufficient,  and 
also  to  _  be  incompatible  with  many  facts  since 
ascertained.  Cases  of  pyaemia  occur  in  which 
there  is  no  primary  suppuration  from  whence 
the  pus  could  be  derived ;  there  is  no  evidence 
that  the  lining  membrane  of  a  vein  ever  se- 
cretes pus ;  the  secondary  abscesses  of  pyaemia 
are  not  deposits  of  pus,  but  true  inflammationSj 
and,  if  examined  at  their  commencement,  are 
found  not  to  be  purulent.  Again,  the  first  set 
of  capillaries  occasionally  escape,  and  the  secon- 
dary lesions  occur  in  parts  beyond  them  in  the 
order  of  the  circulation ;  and  the  position  of  the 
abscesses— as,  for  instance,  in  the  lung,  where 
they  chiefiy  occupy  the  lower  parts  of  the  organ — 
is  not  explained  by  the  purely  mechanical  theory. 
Besides  which,  there  are  the  general  symptoms 
of  systemic  poisoning  to  be  accounted  for,  and 
these  are  sometimes  so  severe  as  to  kill  the  pa- 
tient before  any  secondary  lesions  are  developed. 
Experiments  upon  animals  show  that  the  injec- 
tion  into  the  veins  of  pus,  or  any  material  con- 
taining solid  particles,  is  usually  followed  by  the 
arrest  of  the  solid  particles  in  the  first  set  of 
capillaries  with  which  they  meet,  and  a  conse- 
quent obstruction  of  the  capillary  circulation; 
but  the  result  of  this  capillary  obstruction  varies 
according  to  the  nature  of  the  obstructing  sub- 
stance. The  injection  of  septic  liquids  filtered" 
from  solid  particles,  causes  fever  and  other  con- 
stitutional symptoms,  varying  according  to  the 
virulence  of  the  poison  contained. 

An  examination  of  the  symptoms  of  pyaemia 
will  show  that  it  consists  of  two  series  of  mor- 
bid processes,  the  first  series  manifesting  the 
general  constitutional  disturbance  due  to  the 
systemic  poisoning,  the  second  having  relation  to 
the  secondary  lesions  thereupon  developed.  Both 
analogy  and  morbid  anatomy  point  to  the  pri- 
mary cause  of  these  being  the  introduction  into 
the  blood  of  an  animal  poison,  which  at  once 
gives  rise  to  the  first  series  or  the  general 
disease ;  and  we  shall  see  that  the  secondary 
lesions  are  to  be  accounted  for,  either  by  a  venous 
thrombosis,  leading  to  a  capillary  embolism,  or 
by  a  stagnation  of  the  diseased  Ijlood  and  the 
changes  which  ensue  thereupon. 

Of  the  exact  nature  of  the  poison  which  gives- 
to  the  blood  in  pyaemia  its  infective  character, 
wo  are  in  ignorance  ;  and  it  is  better  to  admit 
this.  Our  powers  of  organic  analysis  are  not 
yet  sufficient  for  the  isolation  of  the  subtle  but 
potent  poisons  upon  which  so  many  of  the  spe- 
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ciflc  diseases  depend;  and  sre  do  not  yet  know 
■what  it  is  which  gives  to  a  pyemic  clot  its  in- 
fective qiiality.  It  is  certain,  however,  that  the 
poison  may  bo  either  generated  within  the  body 
or  introduced  from  without,  and  that  there  are 
predisposing  causes  which  render  a  person  pe- 
culiarly prone  to  its  generation  or  reception. 

Of  predisposing  causes,  impure  air,  and  espe- 
cially that  kind  of  impurity  which  results  from  the 
presence  of  decomposing  animal  matter,  is  doubt- 
less the  most  important.  Thus  the  crowding 
together  of  a  number  of  persons  with  suppurat- 
ing wounds,  neglect  in  removing  the  discharges 
and  excretions  from  sick  persons,  and  imperfect 
drainage,  are  causes  favouring  the  development 
of  pyaemia.  The  puerperal  condition  is  also 
a  powerful  predisposing  cause.  Disease  of  im- 
portant excreting  organs,  whereby  effete  ma- 
terials are  retained  in  the  blood,  also  renders  a 
person  more  liable  to  pyaemia,  as  is  often  ob- 
■eerved  in  cases  of  Bright's  disease ;  and  any  great 
nervous  depression  (perhaps  because  of  its  influ- 
ence in  diminishing  excretion)  has  a  like  effect. 
Intemperance,  and  acute  fevers,  probably  render 
their  subjects  somewhat  more  prone  to  pyaemia  ; 
but  it  is  a  mistake  to  assert  that  chronic  invalids, 
or  persons  in  weak  health,  have  any  special  lia- 
bility to  the  disease.  Children,  though  by  no 
means  exempt  from,  are  somewhat  less  liable  to 
pysemia  than  adults. 

Pyaemia,  then,  is  caused  by  the  entrance  into  the 
blood  of  an  animal  poison,  which  in  the  majority 
of  instances  originates  in  a  wound,  an  injury,  or 
a  local  inflammation  ;  but  in  some  few  cases  it  has 
been  impossible  to  determine  where  the  disease 
began.  It  is  especially  liable  to  follow  certain  dis- 
eases and  injuries,  and  is  the  gravest  danger  of 
many  operations.  Thus,  it  occurs  very  frequently 
after  compound  fractures,  and  operations  involv- 
ingthe  section  of  abone ;  after  injuries  of  the  bones 
of  the  head,  and  in  connection  with  acute  necro- 
sis of  the  long  bones  from  suppurative  perios- 
titis ;  also  after  wounds  or  injuries  of  veins ; 
after  parturition  ;  in  connection  with  difiiise  cel- 
lular inflammation,  suppuration  of  the  internal 
ear,  and  operations  upon  the  urinary  organs. 
Facial  carbuncle  is  a  disease  peculiarly  prone 
to  lead  to  pyaemia. 

Anatomical  Charactees. — The  morbid  ana- 
tomy of  pyaemia  reveals  two  series  of  changes — 
the  one  depending  upon  the  primary  infection  of 
the  blood,  the  other  upon  the  secondary  effects 
of  this.  "When  the  blood  is  very  profoundly 
infected,  the  results  of  general  blood-poisoning 
are  often  all  that  can  be  found  ;  the  patient  dies 
before  the  secondary  affections  can  be  produced. 
When  the  poison  is  smaller  in  quantity,  or  not 
much  in  excess  of  the  eliminative  powers,  the 
secondary  lesions  predominate ;  but  in  most  cases 
changes  of  both  kinds  are  fotmd. 

The  wound,  or  the  tissues  at  the  site  of  the 
primary  disease  or  injury,  from  whence  the 
poison  has  entered  the  blood,  are  found  in  various 
conditions.  There  is  often,  but  not  always,  sup- 
puration present,  and  the  wound  is  bathed  in 
foul  and  unhealthy  pus  ;  or  the  wound  may  be 
dry,  and  discharging  only  a  little  thin  ichor ;  or 
tlie  cellular  tissue  may  be  infiltrated  with  sero- 
purulent  fluid.  The  veins  in  the  neighbourhood 
of  the  diseased  tissues  are  often  found  blocked 
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with  coagula,  extending  a  variatee  distance  along 
their  channels,  and  in  different  stages  of  disin- 
tegration. These  clots  may  be  soft  and  dark,  or 
firm  and  adherent  to  the  lining  membrane  of  the 
vein,  and  partially  decolourised ;  or  they  maybe 
broken  down  in  the  centre  to  a  reddish-yellow 
pulpy  material,  consisting  of  disintegrated  fibrin. 
Sometimes  the  whole  clot  is  thus  softened,  and 
the  fragments  of  fibrin  have  been  partly  carried 
away  into  the  circulation.  Occasionally,  but 
rarely,  the  clots  contain  real  pus  ;  but  the  puri- 
form  material  found  in  the  vessels  is  usually  only 
broken-down  fibrin,  and  the  debris  of  cells. 

An  abscess  may,  however,  open  into  a  vein, 
and  thus  pus  may  gain  a  direct  entrance  into  its 
channel ;  in  such  a  ease  a  eoagulum,  consisting 
of  a  mixture  of  pus  and  blood,  is  found  in  the 
vessel,  and  we  have  a  true  purulent  clot.  Sof- 
tening thrombi  are  found  with  especial  frequency 
in  connection  with  injuries  and  diseases  of  bone, 
as,  for  instance,  in  the  sinuses  of  the  dura 
mater  after  bruising  of  the  cranial  bones,  or  in 
consequence  of  caries  of  the  bones  of  the  ear ;  or 
in  the  veins  of  an  unhealthy  stump,  in  which 
there  is  inflammation  or  necrosis  of  the  bone. 

But  it  may  be  certainly  afiBrmed  that  many 
cases  of  pyaemia  occur  in  which  no  thrombi  are 
found,  and  in  -which  the  most  careful  examina- 
tion fails  to  detect  any  morbid  condition  what- 
ever of  the  veins.  It  is  necessary  to  point  this 
out,  because  it  has  been  erroneously  asserted  by 
some  that  phlebitis  is  an  essential  process  in  the 
disease.  It  is  to  be  observed  also  that  the  pre- 
sence of  pus  is  not  a  necessary  element  in  the 
causation  of  pyaemia,  as  was  once  supposed; 
well-marked  cases  have  been  seen  in  which  there 
has  been  neither  wound  nor  suppuration  for  its 
origin.  When  a  wound  does  exist,  however,  it 
is  usually  found  in  an  unhealthy  condition,  and 
in  this  may  probably  be  found  the  explanation 
of  the  spread  of  pyaemia  by  contagion.  Healthy 
granulations  do  not  allow  the  entrance  of  septic 
matter  into  the  blood ;  a  wound  may  be  bathed 
with  foetid  fluids  of  a  most  poisonous  character, 
and  yet  none  may  be  absorbed,  as  has  been  proved 
experimentally  by  Chauveau ;  but  if  the  surface 
of  the  woimd  becomes  unhealthy,  the  granula- 
tions no  longer  present  a  barrier  to  the  absorp- 
tion of  poisonous  fluids.  This  is  probably  due, 
as  Mr.  Savory  has  suggested,  to  the  dialysing 
property  of  animal  membranes.  If,  then,  the 
secretions  or  exhalations  of  an  unhealthy  wound 
come  in  contact  with  another  secreting  surface, 
an  unhealthy  action  may  thereby  be  set  up  on 
that  surface,  producing  a  condition  favourable  to 
the  absorption  of  septic  material.  This  explains 
the  prevalence  of  pyaemia  where  a  number  of 
persons  with  open  wounds  are  crowded  together. 
A  similar  condition  of  wormd  may  also  be  in- 
duced by  neglect  of  other  sanitary  precautions, 
especially  by  the  presence  of  decomposing  ani- 
mal matter,  and  the  escape  of  sewer-gas  into  the 
air  surrounding  the  patient. 

In  cases  of  acute  pyaemia  the  morbid  changes 
found  post  mortem  are  chiefly  congestion  and 
softening  of  the  viscera,  local  stagnation  and  ex- 
travasation of  blood,  and  a  general  blood-stain- 
ing of  the  tissues — conditions  indicating  profound 
changes  in  the  state  of  the  blood.  In  what  these 
changes  consist  we  are  at  present  ignorant ;  but 
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usually  the  blood  contains  an  excess  of  leuco- 
cytes, and  its  fibrin  is  diminished  in  quantity 
and  lacks  contractility. 

When  the  disease  is  not  of  this  acutest  form, 
but  is  of  longer  duration,  there  are  developed 
those  secondary  lesious  -which  are  especially 
characteristic  of  pyaemia. 

Most  notable  and  commouest  among  these  are 
the  so-called  'secondary  deposits'  or  '  secondary 
abscesses '  of  pyaemia.  These  are  found  most 
frequently  near  the  surface  of  the  viscera,  and 
are  the  result  of  the  obstruction  of  the  terminal 
branches  of  the  vessel  supplying  the  part  with 
blood.  This  obstruction  is  followed  by  engorge- 
ment and  extravasation,  by  inflammation,  and 
by  rapid  necrosis  or  suppuration.  It  is  neces- 
sary more  fully  to  describe  this  process  before 
giving  an  account  of  the  morbid  anatomy  of  in- 
dividual organs  thus  affected.  The  obstruction 
may  be  caused  in  several  ways. 

1.  It  may  be  embolic.  A  portion  of  a  dis- 
integrating clot  may  be  carried  into  the  circu- 
lation, until  it  meets  with  an  artery  too  small 
to  allow  its  transmission,  or  with  the  first  set 
of  capillaries  in  its  route,  wherein  it  becomes 
arrested.  In  this  way  a  portion  of  the  organ 
is  deprived  of  its  arterial  blood-supply,  and 
in  consequence  of  the  absence  of  the  vis-a-tergo 
of  the  heart,  regurgitation  takes  place  from  the 
veins  into  the  capillaries,  and  even  into  the  ter- 
minal arteries,  giving  rise  to  a  venous  engorge- 
ment of  the  affected  region.  The  nutrition  of  the 
capillaries  being  interfered  with  by  the  lack  of 
arterial  blood,  their  walls  become  altered  or  ne- 
crosed, and  extravasation  of  blood  takes  place, 
the  area  of  extravasation  corresponding  with  the 
part  supplied  by  the  obstructed  vessel.  At  the 
same  time  the  vessels  of  the  tissues  immedi- 
ately surrounding  the  obstructed  region  become 
dilated,  and  so  form  a  zone  of  intense  hyperaemia. 
So  far,  this  process  is  only  what  occurs  in  any 
case  of  embolism  (as,  for  instance,  when  minute 
fragments  of  fibrin  are  detached  from  an  inflamed 
mitral  valve),  but  the  importance  of  the  process 
in  pyaemia  depends  upon  the  changes  which  sub- 
sequently occur.  Now  the  changes  which  occur 
in  the  tissues  of  a  part  the  seat  of  embolism 
depend  upon  the  character  of  the  embolus.  If 
the  embolus  come  from  a  part  which  is  gan- 
grenous, gangrene  will  usually  occur  in  the  tissue 
to  which  it  is  carried ;  if  the  embolus  be  puru- 
lent, or  come  from  a  suppurating  region,  '  then 
the  effect  is  a  suppuration  in  the  part  implicated. 
This  suppuration,  however,  is  complicated  with 
the  embolic  passive  hyperaemia  we  have  above 
described,  so  that  the  suppuration  is  incomplete, 
and  consists  rather  in  rapid  breaking-down  of 
the  tissues  than  in  the  formation  of  a  large  num- 
ber of  pus-cells,  while  the  characteristic  deep- 
purple  congested  zone  around  the  affected  spot  is 
much  intensified.  Some  describe  this  as  a  true 
sphacelus  of  the  affected  part,  but  there  is  no 
necrosis,  and  no  foul  decomposition  of  the  patch 
affected  in  the  suppurative  form  of  embolic  in- 
flammation. Lower  degrees  of  inflammatory 
quality  in  the  embolic  clot  induce  similar  but 
Blighter  inflammatory  conditions,  additional  to 
the  states  described  as  due  to  the  mechanical 
obstruction.'  There  are  all  gradations 
such  degrees  (Wilka  and  Moxon). 
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If,  then,  the  embolus  originate  in  a  wound 
infected  with  the  pyaemic  poison,  it  sets  up  an 
unhealthy  inflammation  and  rapid  disintegra- 
tion of  the  tissues  wherein  it  is  arrested.  The 
important  difference,  therefore,  between  pyaemic 
and  other  embolism  consists  in  the  fact  that  the 
pyaemic  embolus  is  composed  of  infected  clot. 
Virchow  and  others  have  maintained  that  thib 
is  the  sole  mode  of  production  of  the  secondary 
pyaemic  formations.  This  is  incorrect,  for,  al- 
though such  formations  doubtless  often  have 
such  an  origin,  they  may  also  arise  in  a  different 
manner.  The  embolic  theory  will  not  account 
for  cases  in  which  the  first  set  of  capillaries  in. 
the  order  of  the  circulation  from  the  seat  of 
injury  escape,  and  secondary  deposits  are  found 
in  other  organs  beyond  ;  as,  for  instance,  where 
they  occur  in  the  liver  after  an  injury  of  the 
head,  and  the  lungs  are  not  affected.  Neither 
does  this  theory  explain  the  cases  in  which  the 
joints  only  are  affected,  as  in  connection  with 
gonorrhoea  or  scarlatina;  nor  are  the  chronic 
cases  in  which  only  superficial  abscesses  occur 
thus  explicable.  It  must  be  remembered,  too, 
that  the  lesions  in  the  lungs  are  found  chiefly 
in  the  inferior  parts  of  the  organ,  which  is  not 
what  would  be  expected  were  their  origin  always 
embolic. 

2.  The  capillary  obstruction  may  be  caused  by 
a  local  stagnation  depending  upon  the  poisoned 
state  of  the  blood.  The  infection  of  the  blood 
interferes  with  the  normal  interchange  between 
this  fluid  and  the  tissues,  and  produces  a  ten- 
dency to  coagulation  in  the  minuter  vessels.  This 
coagulation  is  especially  prone  to  occur  in  organs 
or  parts  of  organs  already  congested,  for  where 
the  circulation  is  slow  the  impurity  will  be  the 
greater.  In  this  way  the  greater  frequency  of 
the  secondary  lesions  in  the  lower  than  in  the 
upper  part  of  the  lungs  is  accounted  for.  When 
this  form  of  thrombosis  has  taken  place,  the  part 
so  affected  is  in  a  condition  similar  to  that  above 
described  as  due  to  embolism,  and  the  same 
series  of  changes  ensues.  It  must  be  remembered, 
also,  that  the  impurity  of  the  blood  interferes 
with  the  nutrition  of  the  vessels,  which  thus 
easily  allow  of  the  extravasations  that  are  so 
frequently  found,  not  only  in  the  viscera,  but  on 
the  surface  of  the  skin  and  mucous  membranes. 

It  is  more  difficult  to  explain  the  occurrence 
of  the  joint-aflfections,  and  the  especial  vulnera' 
bility  of  certain  organs  to  the  secondary  inflam- 
mations of  pyaemia.  All  that  can  be  said  on  thi» 
part  of  the  subject  is  that  the  poison  of  pyaemia 
selects  certain  organs  and  tissues  wherein  to  ex- 
pend itself,  just  as  that  of  rheumatism,  syphilis, 
or  typhoid  fever  does. 

The  lungs  are  usually  congested  throughout, 
and  are  very  prone  to  the  secondary  lesions. 
These  are  found  chiefly  near  the  surface  and  in 
the  lower  and  posterior  portions,  and  consist,  in 
the  early  stage  of  the  process,  of  small  extrava- 
sations and  patches  of  congestion  ;  the  minuter 
brandies  of  the  pulmonary  artery  are  herein 
found  plugged  with  coagulum ;  and  haemorrhage, 
or  inflammatory  exudation,  has  taken  place  into 
the  surrounding  tissues.  Thus  we  have  a  patch 
of  pulmonary  haemorrhage,  or  of  lobular  pneu- 
monia. Later  on,  the  centre  of  this  area  of  con- 
solidation is  found  in  a  state  of  necrosis,  and 
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its  eircunference  surrounded  by  a  ring  of  in- 
tense congestion.  The  process  of  disintegration 
occurs  with  great  rapidity,  and  the  central  por- 
tion of  the  nodule  nay  be  found  within  forty- 
aight  hours  of  the  first  symptom  of  pulmonary 
mischief,  broken  down  into  a  soft  yellow  pui'i- 
form  material,  or  even  containing  true  pus.  The 
nodules  are  perfectly  circumscribed,  and  average 
in  size  about  that  of  a  hazel-nut,  though  they 
may  be  smaller  or  larger.  On  section,  they  are 
seen  to  consist,  in  the  centre,  of  a  cavity  filled 
with  pus  or  puriform  debris ;  surrounding  this 
is  an  area  of  pneumonic  consolidation,  the  cir- 
cumference of  which  is  formed  by  a  narrow  ring 
of  intense  congestion.  The  sui-rounding  lung  is 
usually  simply  congested,  or  it  may  even  be 
natural  in  appearance.  An  examination  of  the 
early  stages  of  these  changes  shows  the  first 
step  in  the  process  to  be  a  blocking  of  the  minute 
branches  of  the  pidmonary  artery ;  and  this  may 
occur  either  from  a  local  coagulation,  or  by  the 
transference  of  a  portion  of  clot  from  some  other 
part,  that  is  to  say,  it  may  depend  either  upon 
thrombosis  or  upon  embolism ;  but  in  whichever 
manner  it  originates  it  is  followed  by  a  rapid  ex- 
udation into,  and  disintegration  of,  the  portion  of 
lung  to  which  the  blocked  vessels  belong.  It  has 
been  pointed  out  that  these  changes  take  place 
chiefly  in  parts  of  the  lung  near  the  surface. 
The  result  of  this  is  that  the  'pleura  becomes 
involved  in  the  inflammation,  and  those  nodules 
which  have  reached  the  surface  of  the  lung  are 
coated  with  a  patch  of  lymph,  which  may  subse- 
quently become  part  of  a  more  general  pleurisy. 
Or  one  or  more  of  the  abscesses  may  burst  into 
the  pleura,  when  a  rapid  effusion  of  sero-purulent 
fluid  takes  place  into  its  cavity. 

Pleurisy  may,  however,  occur  independently 
of  the  lung-disease ;  and  in  this  case,  also,  the 
«9usion  becomes  rapidly  purulent.  In  the  early 
stage  of  the  disease  numerous  subpleural  ecchy- 
moses  are  frequently  found.  Pleurisy  is  espe- 
cially prone  to  occur  in  those  cases  of  pyaemia 
originating  in  caries  of  the  bones  of  the  ear ;  and 
in  children  thus  affected  is  often  the  first  symp- 
tom of  the  pyasmic  infection. 

The  heart  is  liable  to  be  affected  by  the  same 
kind  of  embolic  abscesses  as  are  found  in  other 
organs.  They  occur  most  often  in  pyaemia  from 
acute  necrosis,  in  young  persons.  In  the  early 
stage  small  spots  of  congestion,  due  to  the  plug- 
ging of  small  arteries,  are  found  both  on  the  sur- 
face and  in  the  substance  of  the  heart,  and  also 
beneath  the  endocardium.  Later  on,  small 
cavities  containing  pus  or  puriform  fluid,  and 
surrounded  by  a  zone  of  congestion,  are  found  in 
the  walls  of  the  organ.  These  abscesses  are  some- 
times very  numerous,  and  may  occur  in  any  part 
of  the  organ  ;  they  may  open  on  the  surface  or 
into  the  cavity  of  the  heart ;  the  muscular  tissue 
around  them  is  softened  and  broken  down.  The 
pericardium  may  thus  become  inflamed  from  the 
contiguity  of  an  abscess  in  the  wall  of  the  heart; 
ljut,  as  with  the  pleura,  pysemic  pericarditis  may 
occur  independently  of  such  an  origin,  and  in 
either  case  the  effusion  rapidly  becomes  puru- 
lent. The  same  process  may  lead  to  inflammation 
of  the  endocardium. 

The  Irain,  although  less  frequently  the  seat 
of  pysemic  abscess  than  many  of  the  organs,  may 


be  the  sole  organ  affected  by  the  secondary  le- 
sions ;  and  it  not  uncommonly  happens  when  this 
is  so,  that  the  general  symptoms  are  unusually 
slight.  Small  extravasations  are  often  found  in 
the  subarachnoid  tissue.  Circumscribed  softening 
ending  in  abscess  is  most  frequent  in  the  white 
matter  of  the  brain.  It  commences  as  a  patch 
of  red  softening,  due  to  obstructed  vessels,  which 
subsequently  changes  to  a  reddish-yellow  pulp, 
or  to  greenish  pus,  enclosed  by  a  more  or  less 
defined  wall.  Such  an  abscess  may  run  a  very 
chronic  course,  and  is  then  found  enclosed  in  a 
cyst  of  connective  tissue. 

The  peritoneum  is  occasionally  found  acutely 
infiamed,  its  surface  vascular  and  coated  with 
lymph  or  pus  ;  in  other  cases  the  membrane  is 
spotted  with  numerous  eechymoses.  Peritonitis 
may  also  be  set  up  by  secondary  abscess  of  the 
liver  making  its  way  to  the  surface,  or  even 
bursting  into  the  abdominal  cavity.  In  some 
cases  of  strangulated  hernia,  death  takes  place 
with  great  rapidity  after  operation,  from  absorp- 
tion of  septic  fluid  which  has  escaped  from  the 
sac  into  the  abdominal  cavity.  In  addition  to 
the  usual  visceral  conditions,  the  peritoneum  is 
then  found  vascular,  and  slightly  coated  with 
commencing  exudation. 

In  acute  cases  of  pyaemia  the  alimentary  canal 
is  often  found  in  a  state  of  catarrhal  inflamma- 
tion, or  of  intense  congestion,  accompanied  by 
small  spots  of  haemorrhage.  The  intestinal  flux 
is  probably  eliminative,  for  in  animals  which  re- 
cover after  the  injection  of  septic  matter  into  the 
blood,  diarrhoea  is  usually  a  prominent  symptom. 

The  liver  is,  next  to  the  lungs,  the  organ  in 
which  secondary  deposits  are  most  frequently 
found  in  pyaemia.  In  acute  cases  the  organ  is 
found  congested,  softened,  and  swollen ;  it  has 
lost  elasticity ;  and  its  texture  on  section  is 
confused  and  clouded.  Secondary  abscess  is,  of 
course,  especially  prone  to  occur  in  connection 
with  dysenteric  and  other  lesions  of  the  bowel,  but 
is  also  found  in  cases  of  general  pyaemia,  origi- 
nating in  any  part  of  the  body.  It  commences 
by  plugging  of  the  portal  capiilaries,  leading,  as 
has  been  explained  with  reg-.ird  to  the  lung,  to 
congestion  and  stagnation  of  blood  in  the  affected 
portion  ;  the  nutrition  of  this  portion  being  thus 
interfered  with,  necrotic  changes  soon  com- 
mence, and  the  infective  character  of  the  clot 
gives  the  start  to  destructive  inflammation.  The 
capillaries  surrounding  the  diseased  area  dilate, 
and  inflammatory  exudation  occurs  into  its  cir- 
cumference ;  at  the  same  time  central  disintegra- 
tion is  rapidly  going  on  ;  and  in  a  short  time  we 
find  a  purulent  collection,  surrounded  by  a  zone 
of  exudation  and  congestion.  Occasionally  these 
abscesses  run  a  more  chronic  course,  and  become 
encysted  ;  and  it  seems  probable  that  the  tropiail 
hepatic  abscesses,  which  often  attain  a  large 
size,  have  an  embolic  origin,  connected  with  the 
ulceration  of  dysentery,  and  may  thus  be  classed 
with  pyaemic  suppurations.  It  must  be  remem- 
bered that  pytemic  abscess  in  other  parts  is  not 
alwaj's  acute.  Sometimes,  but  more  rarely,  he- 
patic abscess  originates  in  embolism  of  the  he- 
patic artery,  in  which  case  the  suppurations  are 
usually  smaller  and  more  scattered. 

The  spleen  may  be  simply  swollen  and  soft,  or 
may  contain  abscesses  precisely  resembling  those 


described  in  the  liver ;  the  same  may  be  said  of 
the  kidneys. 

Inflammation  of  the  bones  and  joints  may  be 
either  the  cause  or  the  effect  of  pyaemia.  The 
frequency  -with  which  pyaemia  originates  in 
difihse  periostitis  and  osteo-myelitis  is  -well 
known.  In  such  cases  the  heart  and  kidneys 
are  especially  liable  to  be  the  seat  of  secondary 
deposits,  and  the  disease  is  generally  of  a  severe 
form.  The  bone  is  found  stripped  of  its  investing 
periosteum,  and  separated  from  it  by  a  quantity 
of  pus.  The  surface  of  the  bone  is  bare,  and  of 
a  yellowish-white  colour  ;  the  meduUa  is  usually 
also  inflamed,  and  is  tumid  and  vascular,  or  it 
may  be  infiltrated  to  a  varying  extent  with 
purulent  fluid.  Sometimes,  as  after  amputation, 
the  medulla  is  the  part  chiefly  aflTected,  and  the 
mflammation  extends  to  a  greater  distance  along 
the  interior  than  the  exterior  of  the  bone.  These 
changes  may  also  be  secondary  eflfects  of  pyaemic 
infection  from  disease  of  other  parts.  The  dis- 
ease is  usually  arrested  at  the  epiphyses,  but 
it  may  spread  to  the  adjacent  joints.  The 
joint-affection  most  commonly  found  in  py- 
aemia is  an  extremely  rapid  suppuration.  In  no 
other  kind  of  joint-inflammation  does  the  de- 
struction of  the  tissues  involved  so  quickly  take 
place.  The  cartilages  may  be  found  extensively 
ulcerated,  and  the  joint  fiUed  with  purulent  fluid, 
within  forty-eight  hours  of  the  first  symptom 
of  inflammation.  At  first  the  synovial  membrane 
is  swollen  and  vascular,  and  the  joint  distended 
with  a  slightly  turbid  fluid.  This  fluid  usually 
quickly  becomes  purulent,  and  superficial  ero- 
sions and  softening  of  the  cartilages  occur,  soon 
leading  to  extensive  ulceration  and  irreparable 
destruction  of  the  joint. 

In  '  gonorrhceal  rheumatism,'  which  some  con- 
sider a  mild  form  of  pyaemia,  the  eflpusion  is 
not  generally  purulent,  and  the  same  may  be  said 
of  the  joint-swellings  occurring  in  women  with 
other  purulent  discharges.  So  again,  scarla- 
tinal pyaemia  (in  which  the  infection  takes  place 
from  the  ulcers  in  the  throat),  though  often  of  a 
severe  kind,  is  not  infrequently  attended  with 
merely  serous  efiiisions  into  the  joints,  from 
which  complete  recovery  takes  place. 

The  muscles  and  cellular  tissue  are  often  in- 
vaded by  pyaemic  abscesses,  and  by  inflammatory 
exudations  and  extravasations  of  blood.  In  the 
muscles  the  process  commences  in  the  cellular 
tissue  between  the  fibres.  Abscess  in  the  inter- 
muscular septa  and  the  subcutaneous  cellular 
tissue  is  often  the  result  of  the  more  chronic 
forms  of  pyaemia. 

The  skin  in  many  cases  of  pyaemia  is  found 
more  or  less  jaundiced ;  petechiae  and  sudamina 
are  not  uncommon  ;  and  sometimes  a  pustular 
eruption  is  seen.  Patches  of  livid  congestion  also 
occur,  some  of  which  may  have  passed  into  gan- 
grene in  the  centre  or  where  subjected  to  pres- 
sure. 
The 
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morbid  anatomy  of  other  organs  shows 
that  secondary  abscesses  may  occur  in  almost 
any  situation ;  among  the  less  rare  may  be  men- 
tioned the  eye,  the  prostate  gland,  and  the  tes- 
ticle. 

Before  leaving  the  consideration  of  the  patho- 
logy of  pyaemia,  it  is  necessary  to  allude  to  the 
lioanection  which  is  supposed  by  some  tc  exist 


between  bacteria  and  this  disease.  It  is  said  by 
Dr.  Sanderson  that  great  numbers  of  microzymes 
are  foimd  in  the  blood  and  inflammatory  exuda- 
tions of  animals  suffering  from  acute  infective 
fever,  produced  by  inoculation  of  septic  matter. 
Others  (Wilks,  Moxon,  Goodhart)  have  failed 
to  find  bacteria  in  the  blood  of  living  cases  of 
pyaemia,  though  they  may  be  found  in  great  num- 
bers after  death.  The  committee  appointed  by 
the  Pathological  Society  'to  investigate  the 
nature  and  causes  of  those  infective  diseases 
known  as  pyaemia,  septicaemia,  and  purulent 
infection,'  state  that,  'although  bacteria  of 
various  forms  were  found  in  the  blood  in  a 
number  of  cases,  they  could  not  be  found  in  all 
the  cases,  nor  were  they  discovered  constantly 
in  those  cases  where  at  one  or  other  time  they 
were  present'  {Trans,  of  Path.  Soc,  vol.  xxx. 
p.  44).  Our  knowledge  of  these  organisms  is  at 
present  insufficient  to  enable  us  to  speak  certainly 
of  the  part  which  they  play  in  connection  with 
this  disease,  but  the  investigation  is  one  of  great 
interest  and  importance.    See  Bactbeia;  and 

MiCEOCOCCUS. 

Symptoms. — A  patient  who  has  become  the 
subject  of  pyaemia,  often  appears  to  be  progress- 
ing quite  favourably  up  to  the  moment  when  the 
disease  attacks  him ;  in  other  cases  there  may 
have  been  loss  of  appetite,  depression,  or  rest- 
lessness, for  a  day  or  two,  with  perhaps  some 
little  elevation  of  temperature.  The  wound, 
if  there  be  one,  has  probably  assumed  an  un- 
healthy appearance :  its  surface  may  be  dry,  or 
the  discharge  may  be  thin  and  offensive,  the 
healing  process  is  arrested,  and  recent  adhe- 
sions may  give  way.  The  attack,  however, 
is  usually  sudden,  and  is  almost  invariably 
ushered  in  by  a  severe  rigor,  followed  by  sweat- 
ing. The  rigors  are  of  variable  duration  and 
frequency,  but  are  usually  severe  while  they 
last ;  occasionally  they  recur  with  such  regula- 
rity as  to  simulate  ague.  The  patient  at  first 
may  not  feel  particularly  ill,  but  he  rapidly  be- 
comes so.  Pains  in  the  limbs  and  general  un- 
easiness occur ;  the  pulse  becomes  weak  and 
rapid ;  fever,  of  an  intermittent  type,  commences, 
with  its  usual  accompaniments  of  loss  of  appe- 
tite, restlessness,  and  thirst.  The  tongue  be- 
comes dry  and  brown ;  diarrhoea  frequently 
occurs;  and  the  skin  and  conjunctivae  may  become 
jaundiced.  If  the  infection  be  profound,  the 
prostration  is  extreme ;  there  is  usually  cough 
and  diarrhoea ;  muttering  delirium  sets  in  early, 
and  soon  leads  to  unconsciousness  and  death.  Id 
such  cases  the  blood-poisoning  kills  before  there 
is  time  for  the  development  of  any  secondary 
lesions. 

In  less  acute  cases  local  symptoms  soon  be- 
gin to  appear.  A  day  or  two  after  the  initial 
rigor  pain  and  swelling  of  one  or  more  joints 
occurs,  or  a  subcutaneous  abscess  forms,  or  dis- 
colourations  or  pustules  are  seen  on  the  skin. 
Cough,  attended  with  rusty  expectoration,  is 
common  ;  the  respirations  are  rapid  and  shallow  ; 
there  is  pain  in  the  chest ;  and  perhaps  dyspnoea 
or  orthopnoea  from  pleuritic  effusion.  Mean 
while  the  depression  increases ;  jaundice  fre- 
quently comes  on;  and  the  face  assumes  a 
pinched  and  anxious  expression.  There  is,  more- 
over, often  a  peculiar  sweet  smell  about  the 
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patient,  somewhat  resembling  that  of  diabetic 
ui'ine.  The  rigors  mostly  cease  after  the  first 
few  days,  but  the  temperature  usually  maintains 
a  remittent  character.  The  skin  shows  a  ten- 
dency to  slough  on  very  slight  pressure,  so  that 
troublesome  bed-sores  easily  form ;  and  patches 
of  superficial  gangrene  sometimes  occur  without 
any  such  provocation.  Vomiting  is  not  a  symp- 
tom of  frequent  occurrence  ;  and  though  there  is 
usually  no  appetite,  yet  nourishment  is  often 
freely  taken  and  digested.  The  cerebral  symp- 
toms are  not  usually  severe,  unless  there  be 
secondary  lesions  in  the  brain;  but  there  is 
often  a  low  form  of  delirium ;  and  towards  the 
end  the  patient  usually  becomes  unconscious, 
and  passes  the  evacuations  unknowingly.  Death 
may  occur  from  general  exhaustion ;  or  from 
the  severity  of  some  local  lesion,  as,  for  example, 
from  pericarditis,  pleurisy,  or  cerebral  abscess. 

The  duration  of  the  disease  is,  in  the  majority 
of  cases,  from  a  week  to  ten  days.  It  may,  how- 
ever, prove  fatal  in  forty-eight  hours  ;  or,  on  the 
other  hand,  it  may  be  prolonged  for  weeks  or 
even  years. 

Pysemia  may  commence  at  any  stage  of  disease 
or  injury ;  the  most  common  period  of  invasion 
is  during  the  second  week. 

Certain  peculiarities  must  be  noted  concern- 
ing some  forms  of  pytemia,  for  which  no  satis- 
factory explanation  can  be  given.  For  instance, 
in  acute  necrosis  pysemic  symptoms  are  fre- 
quently seen  almost  from  the  commencement  of 
the  disease,  and  yet  these  cases  of  pyaemia  are 
sometimes  of  very  long  duration.  Such  cases, 
though  severe,  are  among  the  least  fatal ;  and 
when  death  does  take  place,  abscesses  are  usu- 
ally found  in  the  heart  and  kidneys.  The  pysemia 
arising  from  disease  of  the  internal  ear  is  espe- 
cially prone  to  lead  to  pleurisy,  which  is  often 
the  prominent  condition  throughout.  That  va- 
riety of  pysemia  associated  with  gonorrhoea  and 
with  scarlatina  tends  especially  to  affect  the 
joints,  and  these  are  often  the  only  parts  in- 
vaded ;  but  this  joint-inflammation  is  very  dif- 
ferent from  that  which  occurs  in  the  course  of 
other  cases  of  pysemia,  for  the  effusion  is  gene- 
rally slight,  and  does  not  become  purulent.  Such 
joint-affections  are  not  uncommon  after  partu- 
rition. There  is,  moreover,  a  chronic  form  of 
pyaemia  which  is  not  very  rare,  and  which  re- 
sembles the  acute  and  typical  form  'in  the  for- 
mation of  widely-dispersed,  shapeless  collections 
of  pus  or  allied  inflammatory  matter ;  in  the  pro- 
bability that  these  formations  are  due  to  some 
infection  of  the  blood  by  the  entrance  of  diseased 
inflammatory  products  ;  and  often  in  the  occur- 
rence of  rigors  and  profuse  sweatings,  of  phle- 
bitis, and  inflammations  of  joints.  But  they  differ 
from  the  acute  type  in  that  their  course  extends, 
continuously  or  with  relapses,  over  many  weeks 
or  months,  and  is  often  free,  at  least  in  its  later 
stages,  from  all  severe  general  disturbance  of  the 
health,  and  from  nearly  all  risk  of  life'  (Paget). 
'  The  election  of  a  single  tissue,  and  the  observ- 
ance of  an  uniform  method  of  disease,  in  the  second- 
ary affections,  are  characteristic  of  chronic  rather 
than  of  acute  pysemia.  They  are  very  marked 
in  some  of  the  cases  that  follow  parturition,  in 
which  women  suffer  for  many  weeks  with  a  suc- 
cession of  abscesses  in  the  subcutaneous  connec- 


tive tissue  of  the  limbs,  and  usually  (after  longr 
suffering)  recover  completely.  Such  cases  ar*- 
also  sometimes  seen  in  men'  (Paget). 

Occasionally,  also,  cases  are  seen  of  unusua. 
duration,  in  which  there  are  severe  constitu- 
tional symptoms  throughout.  For  the  particu- 
lars of  the  following  remarkable  case  of  pyaemia 
after  parturition,  in  which  severe  symptoms  ei 
tended  over  a  period  of  five  months,  the  writer 
is  indebted  to  Mr.  Pollock,  wlio  attended  the 
patient  with  Sir  Thomas  Walson,  Dr.  Babington, 
and  Mr.  Headland : — 

Lady  P.  was  confined  on  July  9,  1849.  A  few 
days  after  confinement  there  was  slight  phleg- 
masia dolens  of  one  leg,  which  passed  off  in  a 
fortnight.  On  August  8,  she  was  attacked  with 
violent  rigors,  fever,  and  sweating,  with  rapid 
pulse  and  great  anxiety  of  countenance ;  in  fact, 
with  well-marked  symptoms  of  severe  p3'aemic 
fever.  The  rigors  and  sweatings  continued  with 
great  severity  for  fifteen  days,  when  she  became 
slightly  better,  and  was  removed  into  the  country- 
Early  in  September  there  was  a  recurrence  of 
the  symptoms,  and  these  continued  with  varying 
severity  till  October  29,  when  she  was  attacked 
with  acute  pleuro-pneumonia.  Tliis  subsided, 
but  the  rigors  continued,  and,  in  the  latter  part 
of  November,  Dr.  Watson  diagnosed  consolida- 
tion and  secondary  abscess  of  the  lung.  A  few 
days  afterwards  a  quantity  of  pus  was  expec- 
torated, and  this  was  followed  by  rapid  im- 
provement, and  eventually  by  complete  recovery, 
the  patient  being  quite  well  when  the  present 
article  was  written. 

DiAGKOSTS. — The  chief  difficulties  in  the  diag 
nosis  of  pyaemia  arise  from  the  occasional  pro- 
minence of  some  local  symptom,  which  masks  the 
general  disease.  Probably  the  most  common 
mistake  is  to  regard  a  case  of  acute  necrosis,  with 
early  joint-symptoms  and  rigors,  as  one  of  rheu- 
matism. Herein,  however,  there  is  an  absence 
of  the  acid  perspirations  and  the  coated  tongue 
of  rheumatism ;  the  rigors  are  more  frequently 
repeated ;  and  a  careful  examination  will  reveal 
mischief  about  the  shaft  of  the  bone  as  well  as  in 
the  joint.  When  the  chest-affection  is  severe,  as 
in  the  pleurisy  of  children  with  disease  of  the  in- 
ternal ear,  it  may  be  looked  upon  as  the  primary 
disease;  but  a  sudden  attack  of  pleurisy  occur- 
ring in  anyone  withotorrhoea,  should  at  once  give 
rise  to  a  suspicion  of  pysemia.  The  later  stages 
of  the  disease  may  present  some  resembl.ance  to 
typhus  or  enteric  fever,  but  the  history  would 
give  marked  distinctions  ;  and  in  the  majority  of 
cases  the  diagnosis  is  sufficiently  easy  at  any 
period  of  the  disease. 

Prognosis. — The  prognosis  in  all  acute  cases 
of  pyaemia  is  very  unfavourable.  The  great 
majority  <lie,  sooner  or  later  ;  either  early  in  the 
disease,  from  the  general  blood-poisoning,  or 
subsequently,  from  the  gravity  or  exhausting 
character  of  the  secondary  lesions.  Yet  some 
few  do  imdoubtedly  recover,  and  these  are  they 
in  whom  the  viscera  escape,  and  the  disease  ex- 
pends itself  upon  the  surface  of  the  body,  or  runs 
a  chronic  course  without  involving  vital  organs. 
Puerperal  pyaemia  is  less  fatal  than  surgical. 

Treatment. —  The  unsatisfactory  results  of 
the  treatment,  and  the  great  mortality  of  pyaemia, 
are  the  strongest  reasons  for  taking  every  pos- 
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sible  precaution  for  its  prevention.  A  considera- 
tion of  the  causes  which  predispose  to,  and  fa- 
vour the  development  of,  the  disease,  -mil  suggest 
certain  prophylactic  measures.    Of  these  none 
are  more  important  than  to  surround  a  patient 
who  is  suflFering  from  an  injury  or  operation, 
vrith  an  abundance  of  fresh  air,  and  to  carefully 
guard  him  from  the  exhalations  of  decaying  or- 
ganic matter.    Orercrowding,  and  especially  the 
accumulation  of  cases  in  which  suppuration  is 
going  on,  should  be  avoided.  The  careful  drain- 
age of  wounds  is  of  the  greatest  importance ;  for 
whether  germs  be  admitted  or  not,  one  obvious 
way  of  preventing  decomposition  in  a  wound  is 
to  take  care  that  nothing  is  left  therein  to  decom- 
pose.   The  wound  should  be  kept  scrupulously 
clean,  and  the  dressings  changed  sufficiently  often 
to  prevent  the  discharge  becoming  foul.  Anti- 
septic dressings  are  very  useful  in  this  respect, 
and,  whatever  other  advantages  they  may  or 
may  not  possess,  it  is  certainly  desirable  to 
apply  to  a  wound  a  dressing  which  prevents 
the  decomposition  of  the  discharge,  and  the 
contamination  of  the  surrounding  atmosphere 
{see  A^NTiSEPTic  Theatmekt).  The  integrity  and 
functional  activity  of  the  chief  excreting  organs 
should  be  inquired  into  in  all  cases  of  operation 
or  injury,  so  that  the  accumulation  of  effete 
material  in  the  blood  may  be  guarded  against ; 
and  it  should  be  remembered  that  the  sudden 
change  of  condition  that  an  operation  or  acci- 
dent frequently  involves,  may  in  itself  seriously 
interfere  with  the  action  of  the  bowels  and 
kidneys. 

When,  however,  pysemia  is  developed,  it  must 
be  admitted  that  treatment  has  over  it  but 
little  control.  The  chief  indication  is  to  combat 
the  extreme  depression  which  is  always  present, 
and  to  endeavour  so  to  support  the  patient  that 
he  may  be  able,  if  vital  organs  escape,  to  pass 
through  the  series  of  severe  local  aflfections  that 
may  be  anticipated.  The  satisfactory  results 
obtained  by  Professor  Polli,  of  Milan,  from  the 
admmistration  of  sulphurous  acid  to  animals 
into  whom  putrid  injections  had  been  made,  have 
not  followed  the  use  of  this  remedy  in  the  human 
subject ;  yet  there  is  reason  to  think  it  has  some- 
times done  good,  and  to  encourage  us  to  give  the 
sulphites  in,  at  least,  some  of  the  more  chronic 
cases.  Probably,  however,  the  most  useful  me- 
dicine is  quinine,  which  sometimes  produces 
marked  benefit ;  it  should  be  given  in  full  and 
frequently-repeated  doses. 

The  local  affections  must  be  treated  on  general 
principles.  The  secondary  abscesses  should  be 
opened  early ;  and  this  is  especially  important 
with  regard  to  the  joints,  from  whence  the  pus 
should  be  evacuated  directly  we  are  sure  of  its 
existence.  When  the  infection  appears  to  ori- 
ginate in  the  inflammation  of  an  accessible  vein, 
the  vessel  should  be  divided  between  the  heart 
and  the  inflamed  part,  in  the  manner  recom- 
mended by  Mr.  Heury  Lee.  If  symptoms  of 
pyaemia  occur  in  connection  with  inflammation 
of  a  long  bone,  the  question  of  amputation  must 
be  considered  ;  and  there  are  strong  reasons  for 
believing  that  by  this  measure  the  disease  may 
sometimes  be  arrested.  During  the  progress  of 
the  disease  bed-sores  must  be  carefully  guarded 
against,  and  the  diet  studiously  adjusted  to  the 
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j  daily  needs ;  in  fact,  much  will  depend  in  this. 
I  as  in  the  majority  of  serious  disorders,  upon 
careful  nursing,  judicious  feeding,  and  the  ob- 
servance of  every  hygienic  precaution. 

J.  Waebinqton  Haward, 

PYELITIS  (irueXoj,  a  vessel). — Synon.  :  Fr- 
Pyilite  ;  Ger.  Nierenbeckenentzi'mdung. — Inflam- 
mation of  the  pelvis  of  the  kidney.  Sec  Kro- 
NBYS,  Diseases  of. 

PYLEPHLEBITIS.-Inflammation  of  the 
branches  pf  the  portal  vein,  often  associated  with 
thrombosis.    See  Poetal  Theombosis. 


PTLOBUS,  Diseases  of— The  muscular 
fibres  of  the  stomach  are  disposed  in  three  layers. 
Immediately  below  the  peritoneum  they  are  placed' 
in  a  longitudinal  direction;  these  are  continuous 
with  those  of  the  oesophagus,  and  pass  downwards 
over  the  organ,  being  continued  to  the  duodenum  ; 
they  are  collected  into  bands  of  considerable 
thickness  along  the  curvatures,  especially  the 
upper,  and  become  stronger  as  they  approach  the 
pylorus.  The  middle  layer  surrounds  the  whole  of 
the  stomach,  but  to  the  left  of  the  cardiac  orifice 
the  fibres  are  thin,  and  are  replaced  by  those 
that  are  oblique.    At  the  pylorus  they  form  a 
thick  band  or  ring,  acting  as  a  sphincter  to  the 
opening  into  the  duodenum.    The  oblique  fibres 
are  continuous  with  the  deep  layer  of  the  mus- 
cular coat  of  the  oesophagus.    They  arch  over 
the  fundus,  but  are  quite  lost  towards  the  oppo- 
site end  of  the  organ.    The  muscular  coats  of 
the  stomach  are  formed  of  involuntary  or  un- 
striped  fibres,  being  composed  of  elongated  fibre- 
cells,  which  are  united  together  by  a  sparing 
amount  of  connective  tissue.     The  connective 
tissue  is   much  thicker  and  stronger  at  the 
pylorus  than  at  other  parts  of  the  organ,  giving 
a  great  amount  of  firmness  and  strength  to  that 
region.    The  mucous  membrane  is  also  thicker, 
and  the  gastric  tubes  are  wider  than  elsewhere. 
Most  of  these  contain  gastric  cells,  but  are  lined 
with  conical  epithelium  to  a  greater  depth  than 
in  the  more  actively  secreting  regions.  Some 
anatomists   have  stated   that   in  the  human 
stomach,  as  in  many  of  the  lower  animals,  there 
are  no  pepsin-forming  cells  in  this  part ;  but  in 
numerous  cases  the  writer  has  been  able  to  obtain 
an  active  artificial  gastric  juice  from  the  mucous 
membrane  covering  it. 

The  pylorus  participates  in  the  diseases  of  the 
stomach,  which  are  fully  described  under  that 
heading  (see  Stomach,  Diseases  of).  As  the 
outlet  of  that  organ,  however,  the  patency  of  the 
pylorus  is  of  so  great  importance  that  its  ob- 
struction will  be  specially  considered  here. 

Pylorus,  Obstruction  of. — An  obstruction 
to  the  passage  of  the  contents  of  the  stomach 
into  the  duodenum  is  not  unfrequent,  and  may 
arise  from  very  different  pathological  conditions. 
1.  The  most  common  of  these  is  the  presence  of 
a  cancerous  tumour  at  the  pyloric  end  of  the 
stomach.  It  usually  surrounds  the  opening, 
and  rarely  spreads  to  the  intestines.  On  micro- 
scopical examination  the  muscular  fibres  in  the 
vicinity  of  such  tumours  are  sometimes  found  to 
be  hypertrophied.tho  contractile  fibres  being  en- 
larged and  increased  in  number.  Moregenerillv 
4P  B  J- 
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the  cells  areatrophied,  although  to  the  naked  eye 
the  muscular  bundles  may  seem  to  be  enlarged  ; 
sometimes  the  contractile  cells  are  faint  and 
small,  in  other  cases  they  are  reduced  to  fibrous 
tissue,  and  no  trace  of  the  original  structure  can 
be  discovered.    This  condition  of  the  muscular 
tissue  furnishes  us  with  an  explanation  of  the 
fact,  that  there  is  often  great  obstruction  to  the 
passage  of  the  gastric  contents  into  the  duo- 
denum, where  the  pyloric  opening  seems  only 
partially  constricted,  and  itis  to  this  loss  of  mus- 
cular contractility,  and  not  to  the  mere  narrow- 
ing of  the  opening,  that  -we  must  look  in  order  to 
understand  how  in  many  cases  the  stomach  be- 
comes dilated  from  its  incapacity  to  discharge 
its  contents.    2.  The  pylorus  is  sometimes  nar- 
rowed by  fihroid  thickening  of  the  submucous 
tissue.    This  morbid  change  may  be  confined  to 
the  opening  only,  or  it  may  extend  some^  dis- 
tance from  the  part  chiefly  affected,  producing  a 
hard,  leathery  condition  of  the  coats.    The  same 
fiffect,  although  to  a  less  degree,  is  produced  by 
an  obstruction  of  this  kind  as  by  cancer.  The 
muscular  bundles  become  hypertrophied,  their 
contraction  being  embarrassed  by  the  tough, 
fibrous  tissue  that  surrounds  and  separates  them. 
3.  The  pyloric  opening  may  be  obstructed  by  an 
ulcer.   This  may  arise  either  by  its  cicatrix  pro- 
ducing a  contraction,  which  leaves  only  a  small 
opening  through  -which  the  food  has  to  find  its 
way ;  or,  on  the  other  hand,  the  muscular  coat 
may  have  been  destroyed  by  the  ulceration,  and 
the  stomach  may,  in  this  way,  be  unable  to  force 
onwards  its  contents.     4.  The  pylorus  or  the 
duodenum  may  be  constricted  by  the  pressure  of 
a  tumour.    Cases  have  occurred  -where  a  can- 
cerous gall-bladder  has  compressed  these  parts, 
out  more  generally  the  pressure  is  caused  by 
glands  enlarged  by  malignant  disease.  In  a  case 
which  came  under  the  notice  of  the  -writer,  the 
opening  was  constricted  by  enlarged  scrofulous 
glands  occurring  in  a  man  affected  with  phthisis. 
5.  Adhesions  may  form  between  the  duodenum  or 
pylorus  and  the  neighbouring  parts,  and  in  this 
■way  they  may  produce  a  difficulty  in  the  pas- 
sage of  the  food  from  the  stomach.    A  curious 
case  fell  under  the  writer's  notice  in  -which  a 
man  received  a  severe  blow  on  the  abdomen, 
which  -was  followed  by  symptoms  of  obstructed 
pylorus.    On  post-mortem  examination  a  portion 
of  the  upper  part  of  the  small  intestine  was 
found  to  be  bent  upon  itself  by  the  exudation  of 
lymph  into  the  mesentery  close  to  its  edge. 

Effects.— The  effect  of  any  considerable  ob- 
struction at  the  pyloric  opening  is  to  produce  a 
greater  or  less  degree  of  dilatation  of  the  stomach. 
The  most  prominent  symptom  is  vomiting,  occur- 
ring at  irregular  intervals,  and  usually  several 
hours  after  taking  food.  Along  with  this  we  find 
heartburn,  and  other  signs  of  indigestion ;  and 
a  gradual  loss  of  flesh  and  strength.  The  treat- 
ment must  be  directed  to  these  effects  and  symp- 
toms.   See  Stomach,  Diseases  oi—Bilatniion. 

Samukl  Fenwick. 

PYONEPHBITIS.— Inflammation  of  the 
kidney,  leading  to  the  formation  of  abscess.  See 
Kidney,  Diseases  of. 

PyOPNETTMOTHOHAX. — A  morbid  con- 
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dition  of  the  pleural  cavity,  in  which  it  contains 
both  pus  and  gas.    See  Pleura,  Diseases  of. 

PYBENEES.  See  BagnAbes-de-Bigoukb  ; 
Eaux  Bonnes;  Kadx  Ohaddbs;  and  Pau;  and 
Climate,  Treatment  of  Disease  by. 

PYBEXIA  (TTup,  fire,  and  ?X".  I  have). — 
This  word  is  commonly  employed  as  a  sjraonym 
for  fever;  but  it  is  applied  by  some  pathologists 
to  elevation  of  the  body-heat  from  any  cauee. 
See  Fe-tor  ;  and  Tbmpbeature. 

PTEMONT,  in  Germany. — Iron  waters  and 
salt  waters.    See  Mineral  TVatehs. 

PYROMATTIA.— A  name  which  has  been 
given  to  insanity  when  the  patient  manifests  a 
propensity  to  incendiarism.  Its  claim  to  be  re- 
garded as  a  special  form  of  insanity  has  not  been 
established.    See  Insanity,  V^arieties  of. 

PYBOSIS  {irvp6u,  I  burn.) — Synon.  :  "Watei- 
brash  ;  Fr.  Pyrosis  ;  Ger.  Sodbrennen. 

Description. — Patients  affected  with  water- 
brash  experience  a  severe  spasmodic  pain  at  the 
epigastrium,  which  is  often  attended  with  a  feel- 
ing of  constriction,  and  after  the  lapse  of  a  few 
minutes  relief  is  afforded  by  the  rejection  of  a 
quantity  of  watery  fluid.  The  fluid  is  usually 
tasteless,  -without  any  smell,  and  seldom  amounts 
to  more  than  two  or  three  ounces.  _  Micro- 
scopically, it  presents  numerous  epithelial  scales 
from  the  mouth,  and  the  -writer  has  also 
found  in  it  some  gastric  cells.  It  is  neutral  to 
test-paper,  is  not  albuminous,  and  in  one  case 
in  which  he  carefully  examined  it,  it  gave  a 
dense  precipitate  -with  baryta,  and  a  bulky  pre- 
cipitate with  nitrate  of  silver,  soluble  in  nitric 
acid.  Frerichs  remarked  that  the  fluid  contains 
sulphocyanuret  of  potassium,  and  therefore  be- 
lieved it  was  only  saliva.  But  it  is  evident  that 
it  can  scarcely  be  possible  to  obtain  it  entirely 
free  from  the  salivary  secretion,  and  therefore 
no  great  weight  can  be  allowed  to  the  observa- 
tion. Waterbrash  is  not  necessarily  connected 
-with  structural  disease  of  the  stomach,  for  the 
majority  of  those  who  suffer  from  it  recover  per- 
fectly. Again,  in  some  cases  the  fluid  reiected 
is  evidently  only  saliva.  In  some  persons  affected 
-with  disease  of  the  pylorus,  the  rejection  of  a 
tasteless  fluid  takes  place,  but  this  is  neither 
accompanied  nor  preceded  by  pain. 

Patholoot  and  JEtioloov.  —  Much  differ- 
ence of  opinion  has  been  expressed  as  to  the 
source  of  the  fluid  which  constitutes  water- 
brash.  It  has  been  referred  to  the  oesopha- 
gus, stomach,  duodenum,  and  pancreas.  The 
pancreas  seems  unlikely  to  lie  the  organ  from 
-H'hich  it  comes,  for  the  fluid  is  unmixed  with 
bile,  and  we  should  imagine  a  more  violent  effort 
would  be  required  to  reject  it  from  a  part  so 
distant  from  the  mouth.  Again,  the  oesophagtis 
is  very  intolerant  to  any  collection  of  liquid  in 
it,  and  it  would  only  be  by  a  spasmodic  closure 
of  the  cardiac  orifice  that  s"uch  nn  accumulation 
could  occur  in  this  tube.  As  regards  the  stomach, 
it  seems  improbaUe  that  the  larger  and  more 
active  ejid  of  this  organ  should  be  the  source 
of  the  liquid,  for  any  irritation  should  produce 
an  acid,  not  a  tasteiess,  fluid.  At  the  pyloric 
end.  however,  there  is  a  mass  of  tubes,  lined 
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chiefly  •with  conical  epithelium,  whose  ofSce  it 
is  to  secrete  mucus,  and  as  the  only  organic 
change  that  has  been  found  along  with  water- 
brash  is  thickening  at  the  pylorus,  we  may  reason- 
ably conclude  that  this  is  the  part  whence  the 
fluid  is  ordinarily  derived. 

Waterbrash  seldom  occurs  before  puberty  ;  it 
affects  females  more  than  males ;  and  chiefly 
presents  itself  in  persons  of  middle  age.  It 
is  more  prevalent  in  some  countries  than  in 
others ;  and  is  most  general  amongst  those  who 
subsist  on  food  of  a  coarse  and  indigestible 
kind. 

Tkeatment. — All  sources  of  gastric  irritation 
should  be  removed,  such  as  every  form  of  insol- 
uble or  irritating  food.  Astringents,  with  or  with- 
out opium,  are  the  most  efficacious  remedies.  They 
should  be  given  in  the  intervals  between  diges- 
tion, so  that  they  may  act  directly  on  the  mucous 


membrane.  Lime-water,  bismuth,  zinc,  or  other- 
mineral  astringents,  or  vegetable  astringents, 
such  as  kino,  krameria,  logwood,  or  tannin,  may 
be  preferred  ;  but,  on  the  whole,  the  writer  has 
found  the  oxide  and  nitrate  of  silver  the  most 
efficacious.  Unless  there  be  some  objection  to 
it,  opium  may  be  combined  with  the  astringents, 
as  it  both  lessens  the  pain  and  seems  to  re- 
strain undue  secretion  ;  or  mercurial  alteratives 
may  be  given,  as  their  use  is  often  attended  with 
the  best  results.  Samuel  Fenwick. 

r/i 

PYTHOGEN-IC  FEVEB  {nieu,  I  rot,  and 
yei/ydu,  1  beget). — A  synonym  for  typhoid  fever. 
See  TrpHoiB  Fbvee. 

PYURIA  (niov,  pus,  and  oZpov,  the  urine). — 
A  name  for  a  condition  of  the  urine  in  which  it 
contains  pus.    See  Ueine,  Morbid  Conditions  of, 
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QUARANTIUTE  {quaranta,  Italian,  forty). 
SvNON. :  Fr.  Qicarantaine ;  Ger.  Quarantdne. 

Definition. — The  enforced  isolation  of  indi- 
viduals and  certain  objects  coming,  whether  by 
sea  or  by  land,  from  a  place  where  dangerous 
communicable  disease  is  presumably  or  actually 
present,  with  a  view  of  limiting  the  spread  of 
the  malady.  The  objects  liable  to  quarantine 
include — on  the  assumption  of  their  being  apt  to 
carry  the  contagion  or  infection  of  tlie  disease — 
the  luggage  and  personal  effects  of  the  indi- 
viduals isolated,  certain  articles  of  merchandise, 
and  ships;  and,  in  land  quarantine,  carriages  and 
other  vehicles.  Sometimes  entire  communities 
and  districts  are  subjected  to  quarantine. 

HiSTOET. —  According  to  systematic  writers, 
quarantine  had  its  origin  in  the  fourteenth  cen- 
tury, when  the  principle  of  isolation,  applied 
from  a  much  earlier  period  to  leprosy  {mal  de 
S/.  Lazare),  began  to  be  extended  to  pestilential 
diseases ;  and  leper  hospitals  {lazarets),  then 
falling  into  disuse  from  the  decline  of  the  dis- 
ease, were  converted  to  (as  we  should  now  say) 
quarantine  uses.  To  this  day  quarantine  estab- 
lishments retain  the  name  significant  of  their 
original  purpose — namely,  lazarets.  Foddrii  sug- 
gests that  the  period  of  forty  days  during  which 
it  was  customary  formerly  to  enforce  isolation, 
and  from  which  the  designation  (quarantine  is 
derived,  had  its  source  in  the  teaching  of  Hippo- 
crates, who,  according  to  Pythagoras,  attributed 
a  special  virtue  for  the  completion  of  many  things 
to  that  period  of  time.  The  methodical  establish- 
ment of  quarantine  dates  from  the  sixteenth  cen- 
tury, when  the  earliest  doctrines  of  contagion,  in 
the  original  acceptation  of  the  term,  were  also 
formulated.  These  doctrines,  fantastic  though, 
in  many  respects,  they  now  appear,  still  largely 
adhere  to  the  practice  of  quarantine.  Plague, 
w  we  now  understand  the  word  [see  Plaque), 


was  the  disease  against  which  quarantine  was 
chiefly,  indeed  almost  wholly  levelled,  until  the 
beginning  of  the  present  century  ;  and  the  system 
is  so  imbued  with  the  notions  formerly  held  as  to 
this  malady,  that  it  has  been  found  impossible 
to  disembarrass  it  from  them,  in  endeavoaring  to 
apply  quarantine  to  other  forms  of  disease.  It  is 
noteworthy  that,  as  plague  declined  in  Western 
Europe,  and  the  area  of  its  prevalence  in  the 
Levant  became  more  and  more  restricted,  the 
system  of  quarantine  appears  to  have  become 
more  elaborate.  Speculative  notions,  uncon- 
trolled by  experience,  and  applied  to  the  system, 
caused  it  to  be  overlaid  with  grotesque  and 
puerile  details.  Notwithstanding,  however,  these 
drawbacks,  the  arbitrariness  of  the  system,  and 
the  losses  it  inflicted  upon  commerce,  without 
ob\'ious  proportionate  gains,  the  advantages 
offered  by  quarantine  in  the  protection  of  a 
country  from  pestilential  disease  appeared  theo- 
retically to  be  so  great,  that  neither  administra- 
tive follies,  nor  the  lessons  as  to  its  fallacies  de- 
rived from  experience,  nor  its  general  futilities, 
availed  to  bring  about  the  substitution  of  a  more 
rational  system  of  protection. 

Quarantine  remained  substantially  unmodified 
from  the  termination  of  the  last  century  to  tlie 
fifth  decade  of  the  present,  since  which  time  it 
has  undergone  groat  changes,  witli  a  view  of 
rendering  the  practice  more  consistent  with  ex- 
isting knowledge  of  the  diseases  to  which  it  is 
applied,  and  of  freeing  it  from  the  more  prepos- 
terous detentions  and  practices  which  had  be- 
come attached  to  it. 

Quarantine  Acts. — In  the  present  article  we 
shall  deal  only  with  quarantine  as  it  exists  in 
this  country.  _  In_  Great  Britain  and  Ireland 
quarantine,  vhich  is  carried  out  under  an  Act 
of  Parliament  passed  in  tlie  reign  of  George  IV, 
(C  Geo.  IV,,  cap.  78),  has  no  longer  a  medioal 
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It  is  practised,  and  that  only  to    of  cholera  or  of  choleraic 


signification.  —  r —  •  ,. 
a  limited  extent,  solely  with  a  view  of  relieving 
our  maritime  commerce  from  disabilities  which 
would  else  be  imposed  upon  it  by  other  coun- 
tries, in  which  quarantine  is  regarded  as  an 
essential  part  of  the  public  health  administra- 
tion. The  regulation  of  quarantine  is  not  a  func- 
tion of  the  department  of  the  Government  which 
is  concerned  with  the  sanitary  administration  of 
the  kingdom  (the  Local  Government  Board),  but 
of  the  Privy  Council,  aided  by  the  Board  of 
Trade,  the  subject  being  dealt  with  as  an  inter- 
rational  commercial  question.  In  what  follows 
an  authoritative  official  memorandum  of  the  late 
medical  officer  of  the  Local  Government  Board 
(Dr.  E.  C.  Seaton)  on  the  subject  is  closely 
adhered  to. 

The  Quarantine  Act  provides  for  land  quaran- 
tine and  the  quarantine  of  inland  waters,  as  well 
as  for  maritime  quarantine — internal  and  external 
quarantine,  so  to  speak.  It  does  not  appear  that 
internal  quarantine  has  ever  been  enforced  in 
this  country  since  the  Act  was  passed.  Mari- 
time quarantine  alone  has  been  practised,  and 
this  has  been  applied  to  three  diseases  only,  all  of 
them  infectious  diseases  of  foreign  origin,  namely, 
plague,  cholera,  and  yellow  fever.  Of  plague  there 
has  been  no  question  in  English  ports  for  the  last 
thirty  years  or  thereabouts,  except  a  slight 
alarm  in  1879,  consequent  upon  an  outbreak 
in  south-eastern  Eussia,  province  of  Astrakhan. 
Against  cholera  quarantine  has  not  been  enforced 
since  1858,  its  futility  as  a  precautionary  mea- 
sure in  this  country  having  then  been  abundantly 
manifested.  Yellow  fever  is  the  sole  disease  at 
present  subjected  to  it  in  our  ports,  and  this,  as 
already  stated,  not  from  the  medical  necessity, 
but  from  the  commercial  exigency  of  the  case.  The 
only  quarantine  establishment  now  remaining 
in  England — that  at  the  Motherbank — is  main- 
tained in  respect  of  this  disease.   Infectious  dis- 
eases habitually  current  in  this  country,  such  as 
emall-pox,  scarlet  fever,  &c.,  notwithstanding 
that  the  phraseology  of  the  Quarantine  Act  covers 
any  '  infectious  disease  or  distemper,'  have  al- 
ways been  in  practice  exempt  from  quarantine, 
and  dealt  with  under  the  general  sanitary  law  of 
the  kingdom.    It  appears  to  have  been  recog- 
nised that  measures,  primarily  designed  to  pre- 
vent the  introduction  into  the  country  of  dis- 
eases only  coming  to  us  from  abroad,  and  which 
involved  international  considerations,  would  be 
misapplied  if  used  for  the  purpose  of  preventing 
the  importation  of  diseases  ordinarily  existing 
here,  the  limitation  of  which,  and  not  the  ex 
elusion,  could  alone  be  in  question. 

The  measures  which  have  been  substituted  for 
quarantine  against  cholera— the  only  foreign  epi- 
demic which  at  present  much  concerns  the  health 
of  this  country— consist  in  a  '  system  of  medical 
inspection,'  the  details  of  which  are  set  forth  in 
an  Order  of  the  Local  Government  Board,  dated 
the  17th  July,  1873.  This  plan  differs  from 
'  quarantine  '  in  the  following  essential  re 
spects: — 

(a)  It  affects  only  such  ships  as  have  been 
ascertained  to  be,  or  as  there  is  reasonable 
ground  to  suspect  of  being,  infected  with  cholera 
or  choleraic  diarrhoea  ;  no  vessel  being  deemed 
infected  unless  there  has  been  actual  occurrence 


diarrhoea  on  board 

in  the  course  of  the  voyage. 

(6)  It  provides  for  the  detention  of  the  vessel 
only  80  long  aa  is  necessary  for  the  require- 
ments of  a  medical  inspection  ;  for  dealing  with 
the  sick  (if  any)  in  the  manner  it  prescribes ;  and 
for  carrying  out  the  processes  of  disinfection. 

(c)  It  subjects  the  healthy  on  board  to  deten- 
tion only  for  such  length  of  time  as  admits  of 
their  state  of  health  being  determined  by  medical 
examination. 

The  measures  for  dealing  with  the  sick  under 
this  Order  are  but  an  adaptation  to  a  particular 
exigency  of  the  principles  of  sanitary  adminis- 
tration with  regard  to  infectious  diseases,  which 
are  in  force  under  the  general  sanitary  law  of  the 
kingdom. 

But  though  quarantine  has  no  present  practical 
existence  in  this  country,  except  as  regards  yel- 
low fever,  and  all  other  infectious  diseases  are 
dealt  with  either  under  the  general  sanitary  law 
of  the  country,  or  such  modification  of  it  as 
has  been  just  described  with  regard  to  cholera, 
the  machinery  which  is  maintained  under  the 
Quarantine  Acts,  for  obtaining  information  as 
to  the  existence  of  infectious  diseases  on  board 
foreign-coming  ships,  is  made  available  for  deal- 
ing with  all  diseases  of  that  kind,  whether  they 
are  quarantinable  or  not.     The  quarantine-ques- 
tions, as  they  are  termed,  which  it  is  the  duty 
of  the  Customs  to  put  to  the  masters  of  all  such 
vessels,  embrace  aU  infectious  diseases;  and,  in 
the  event  of  any  such  disease  not  of  a  quarantin- 
able kind  being  found  to  exist  on  board,  or  to 
to  have  existed  in  the  course  of  the  voyage,  the 
quarantine  officer  is  required  to  detain  the  ves- 
sel and  to  forward  the  information  with  the  least 
practicable  delay  to  the  sanitary  authority  of  the 
port.    In  regard  to  cholera,  moreover,  both  the 
customs  and  the  sanitary  authority  have  certain 
powers  of  detaining  the  vessel  specified  in  the 
order  of  the  Local  Government  Board  above 
referred  to. 

The  provisions  imder  Articles  12,  13,  and  14 
of  the  Order  of  the  Local  Government  Board,  as 
to  the  mode  of  dealing  with  persons  who  may 
arrive  from  abroad  infected  with  cholera,  will  be 
better  understood  if  a  succinct  statement  be 
made  of  the  ordinary  provisions  of  the  law  with 
regard  to  infectious  diseases  in  England.  The 
authorities  which  have  to  administer  that  law, 
as  now  existing  under  the  Public  Health  Act, 
1875,  are  the  urban,  rural,  and  port  sanitary 
authorities  of  the  districts  into  which  the  whole 
kingdom  is  divided,  and  these  authorities  are 
empowered : — 

(a)  To  provide  hospitals  or  temporary  places 
for  the  reception  of  the  sick  (section  131); 

(6)  Where  a  hospital  or  place  for  such  pur- 
pose is  provided,  to  remove  thither  by  order  of 
any  justice,  on  a  certificate  signed  by  a  legally 
qualified  medical  practitioner,  any  person  who 
is  suffering  from  any  dangerous  infectious  dis- 
order, and  is  without  proper  lodging  or  accom- 
modation, or  lodged  in  a  room  occupied  by  more 
than  one  family,  or  on  boa'^d  any  ship  or  vessel 
(section  124) ; 

(c)  To  make  regulations  (to  be  approved  by 
the  Local  Government  Board)  for  removing  to 
'  any  hospital,  to  which  the  local  authority  is  en- 


QUAEANTINE. 


QUINISM. 


1317 


titled  to  remove  patients,  and  for  keeping  in  such 
•hospital,  solong  as  may  be  necessary,  any  persons 
brought  within  their  district  by  any  ship  or  boat, 
who  are  infected  with  a  dangerous  infectious  dis- 
order (section  125); 

{d)  To  provide  and  maintain  a  carriage  or 
carriages,  suitable  for  the  conveyance  of  persons 
-Buflfering  under  any  infectious  disorder  (section 
123); 

(e)  To  cleanse  and  disinfect  infected  premises, 
and  articles  therein ;  to  destroy  any  bedding, 
clothing,  or  other  articles  which  have  been  ex- 
posed to  infection  from  dangerous  infectious  dis- 
order, giving  compensation  for  the  same  ;  and 
to  provide  all  necessary  means  for  the  disinfec- 
tion of  infected  things  (sections  120,  121,  122); 

(/)  To  take  proceedings  against  (1)  any  per- 
son who,  while  suffering  from  any  dangerous 
infectious  disorder,  wilfully  exposes  himself  with- 
out proper  precautions  against  spreading  the 
said  disorder,  in  any  street,  public  place,  shop, 
inn,  or  public  conveyance,  or  enters  into  any 
.public  conveyance  without  previously  notify- 
ing to  the  owner,  conductor,  or  driver  thereof 
that  he  is  so  suffering ;  or  (2)  any  person  who, 
being  in  charge  of  any  person  so  suffering,  so 
exposes  such  sufferer ;  or  (3)  any  person  who 
gives,  lends,  sells,  transmits,  or  exposes  without 
previous  disinfection,  any  bedding,  clothing, 
rags,  or  other  things  which  have  been  exposed 
to  infection  from  any  such  disorder ;  or  (4)  any 
owner  or  driver  of  a  public  conveyance,  who 
■shall  not  have  immediately  provided  for  the  dis- 
infection of  such  conveyance,  after  it  has  to  his 
knowledge  conveyed  any  person  suffering  from  a 
dangerous  infectious  disorder ;  or  (5)  the  owner 
of  any  house  in  which  any  person  has  been  suf- 
fering from  any  dangerous  infectious  disorder, 
who  shall  knowingly  let  it  or  part  of  it  for  hire, 
without  having  previously  disinfected  it,  and  all 
articles  therein  Liable  to  retain  infection,  to  the 
satisfaction  of  a  legally-qualified  medical  man  ; 
or  (6)  any  person  who,  showing  for  the  purpose 
of  letting  for  hire  any  house  or  part  of  a  house, 
shall  make  false  statements  as  to  the  existence 
of  infectious  disease  therein,  or  within  six  weeks 
previously  (the  several  acts  here  enumerated 
constituting  offences  liable  to  penalty  under  the 
Public  Health  Act,  sees.  126,  128,  120); 

(^)  To  provide  mortuaries,  and  to  obtain  the 
removal  thither,  by  order  of  a  justice,  of  the 
body  of  one  who  has  died  of  any  infectious  dis- 
«ase,  which  is  retained  in  a  room  where  persons 
live  or  sleep,  or  of  any  dead  body  in  such  a  state 
as  to  endanger  the  health  of  the  inmates  of  the 
house  or  room  in  which  it  is  retained  (sees.  141, 
U2); 

(A)  To  make  inspection  of  their  district,  with 
z  view  to  ascertain  what  nuisances  exist  calling 
for  abatement  under  the  powers  of  the  Act,  and 
to  enforce  the  provisions  of  this  Act  in  order  to 
abate  the  same  (sec.  92)  :  a  provision  which  ex- 
tends to  shipping— any  ship  or  vessel  lying  in  any 
river,  harbour,  or  other  water,  within  the  dis- 
trict of  a  sanitary  authority,  being  subject  to  the 
jurisdiction  of  that  authority,  in  the  same  manner 
as  if  it  were  a  house  within  such  district ; 

(i)  Finally,  to  appoint  a  medical  officer  of 
health,  inspector  of  nuisances,  or  several  of 
those  officers,  according  to  the  needs  of  the  dis- 


trict, and  other  requisite  officers,  to  aid  them 
in  the  proper  and  efficient  execution  of  the  Act 
(sees.  189,  190).  The  duties  of  the  medical 
officer  of  health  and  of  the  inspector  of  nuisances, 
when  (as  is  the  case  in  the  greater  number  of 
instances)  the  assent  of  the  Local  Grovernment 
Board  has  to  be  given  to  their  appointment,  are 
set  forth  in  Orders  of  the  Board  dated  March 
1880. 

_  The  general  powers  above  enumerated,  if-exer- 
cised  duly  and  with  reasonable  diligence,  are 
held  sufficient  to  provide  for  the  exigencies  which 
may  arise  in  our  ports  from  the  introduction  of 
infectious  diseases  by  ships,  whether  the  disease 
be  current  in  this  country  or  be  of  foreign  origin 
not  naturalised  here  ;  but  in  the  case  of  a  non- 
naturalised  disease,  such  as  cholera,  certain  addi- 
tional securities  are  taken  by  the  Order  of  the 
Local  Government  Board,  17th  July,  1873,  pre- 
viously referred  to.  The  general  powers,  more- 
over, which  are  available  against  the  imporration 
of  infectious  diseases  by  shipping,  are  available 
also,  and  have  on  occasions  been  used,  against 
their  exportation  in  like  way  to  other  places. 

The  relative  advantages  of  the  system  of  medi- 
cal inspection  and  of  quarantine  as  against  cholera 
in  the  ports  of  Europe,  underwent  thorough  dis- 
cussion at  the  International  Sanitary  Conference 
which  was  held  in  Vienna  in  1874.  A  large 
majority  of  the  delegates,  including  those  from 
every  State  of  the  first  rank  except  France,  de- 
clared in  favour  of  the  former  system.  The 
minority,  while  adhering  to  quarantine,  agreed 
to  a  system  which  would  considerably  diminish 
its  stringency  as  heretofore  practised. 

Haeet  Leach. 

QUARTAN  {quartus,  the  fourth). — A  form 
of  ague,  in  which  the  paroxysm  returns  after  an 
intermission  of  two  days.  Sec  Intermittent 
Fevee. 

QUEENSTOWW,  in  South  of  Ireland.— 

Mild,  not  relaxing,  winter  climate.  Southern  ex- 
posure, with  shelter.  Mean  winter  temperature 
44'1°  Fahr.    See  Climate,  Treatment  of  Disease 

by. 

QUINISM. — Synon.  :  Cinchonism  ;  Fr.  Qm- 
nisme;  Ger.  Cinohonismus. 

Definition. — A  group  of  symptoms,  chiefly 
connected  with  the  nervous  system,  produced  by 
the  presence  of  quinine  in  the  system. 

Anatomical  Characters. — In  the  rare  cases 
in  man  in  which  death  has  been  due  to  quinism, 
post-mortem  examination  has  revealed  only  con- 
gestion of  the  brain,  liver,  and  lungs.  In  addi- 
tion to  these,  congestion  of  the  spinal  cord,  kid- 
neys, stomach,  and  intestines  has  been  found  in 
experiments  on  wnimals. 

Symptoms. — Large  doses  of  quinine,  or  smaller 
doses  long  continued,  may  produce  two  separate 
sets  of  symptoms,  each  independent  of  the 
other,  according  as  they  act  locally  on  the  intes- 
tinal canal,  or  upon  the  nervous  system  after 
absorption.  It  is  to  the  nervous  symptoms  that 
the  term  cinchonism  is  usually  restricted. 

Before  considering  these  symptoms  in  detail, 
however,  it  may  be  advisable  to  mention  the 
local  effects  of  quinine  upon  the  intestinal  canal. 
These  are,  irritation,  either  of  the  stomach  or 
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intestines,  which  manifests  itself  sometimes  in 
vomiting,  and  sometimes  in  purging.  Not  un- 
frequently,  also,  small  (loses  of  quinine  will 
cause  headache,  independently  of  either  vomitr- 
ing,  pxirging,  or  the  nervous  symptoms  which 
are  peculiar  to  cinchonism.  This  headache  is 
probably  caused  reflexly  by  the  irritant  action 
of  the  quinine  ou  the  stomach  or  intestines,  and 
may  not  depend  on  any  special  action  that  it 
exerts  upon  the  nervous  system  after  its  absorp- 
tion. 

The  nervous  symptoms  to  which  the  term 
cinchonism  is  applied  consist  of  affections  of  the 
hearing  and  sight,  cephalalgia,  and  sometimes 
giddiness.  Delirium,  convulsions,  and  collapse 
are  said  to  occur  after  very  large  doses. 

Noises  are  heard  in  the  ears,  the  sounds  being 
of  a  humming  character,  or  resembling  a  distant 
waterfall,  the  ringing  of  bells,  or  the  striking  of 
a  clock.  These  noises  are  accompanied  by  more 
or  less  deafness,  voices  being  heard  as  if  the 
speakers  were  at  a  distance.  Sometimes  the 
deafness  becomes  complete.  It  is  usually  tem- 
porary, but  frequently  lasts  for  several  days  after 
the  quinine  has  been  stopped,  and  has  occasion- 
ally proved  permanent.  Affections  of  the  sight 
are  less  common.  They  consist  of  occasional 
optical  illusions,  intolerance  of  light,  amblyopia, 
mydriasis,  and  even  blindness  after  large  doses. 
Headache  may  sometimes  be  produced  by  small 
doses  of  quinine,  without  any  affection  of  the 
sight  or  hearing ;  and,  on  the  other  hand,  the 
hearing  may  be  very  considerably  affected  with- 
out any  headache  occurring,  although  this  is 
frequently  present.  The  pain  chiefly  affects  the 
top  of  the  head  and  the  temples.  Occasionally  a 
curious  sensation  is  observed,  as  if  the  top  of 
the  head  were  coming  off.  This  sensation  is  not 
accompanied  by  pain.  Giddiness  also  comes  on, 
80  that  the  patient  may  have  difficulty  in  stand- 
ing or  walking,  either  after  a  single  large  dose, 
or  after  repeated  or  continued  moderate  doses. 
This  is  preceded  by  an  affection  of  hearing,  sight 
remaining  unaffected.  The  giddiness  is  probably 
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partly  due  to  weakness  of  the  circulation,  in 
part  to  the  action  of  quinine  on  the  nerves  and 
nervous  centres.  Experiments  on  animals  have 
shown  that  quinine  diminishes  greatly  the  reflex 
function  of  the  spinal  cord,  diminishes  also  sen- 
sibility, and,  finally,  paralyses  the  extremities. 
In  some  persons  large  doses  of  quinine  cause  a 
febrile  condition  unaccompanied  by  cephalalgia, 
but  preceded  by  humming  in  the  ears,  disturb- 
ance of  the  mental  faculties,  and  a  slight  rigor. 
In  others,  the  cerebral  symptoms  have  been  so 
marked  as  almost  to  amount  to  a  temporary 
mania. 

The  circulation  is  weakened  by  large  doses  of 
quinine,  the  heart  becoming  feebler,  and  the 
arterial  tension  diminishing.  Not  unfrequently 
fainting  has  been  observed;  and  therefore  per- 
sons fully  under  the  influence  of  quinine  should 
be  careful  not  to  rise  up  suddenly.  _  In  some 
casse  collapse  and  coma  occur,  occasionally  ac- 
companied by  convulsions. 

Trbatsebnt. — As  a  chemical  antidote  in  cases 
of  quinine  poisoning,  tannin  or  substances  con- 
taining it  should  be  given ;  and  to  combat  the 
symptoms  produced  by  quinine,  already  described, 
ammonia  should  be  administered,  and  counter- 
irritation  should  be  applied  to  the  skin.  Cold 
compresses  to  the  head,  leeches  behind  the  ears, 
and  purgatives  may  be  employed  when  there  is 
excitement  or  delirium.  Alcohol  and  diffusible 
stimulants  may  be  given  if  there  is  a  tendency 
to  collapse.  T.  Lattdeb  Britstok. 

QUTIIST  {cynanahR,  sore-throat). — A  popu- 
lar synonym  for  acute  inflammation  of  the  tonsils. 
See  Tonsils,  Diseases  of. 

QUIN'TAN  {qidntus,  the  fifth).— A  form  of 
ague,  in  which  the  paroxysm  returns  after  an 
intermission  of  ninety-six  hours.  See  Inteemit- 
TENT  Fever. 

QUOTIDIAN  {quotidie,  daily). — A  form  of 
ague,  in  which  the  paroxysm  occurs  at  the  same- 
hour  every  day.    See  Lnteemittent  Fever. 
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BABIES  {rabies,  rage  or  madness). — Synon.  : 
Fr.  la  Rage ;  Ger.  Htindsmith, 

Definition. — A  non-febrile  disease,  due  to  a 
specific  poison;  and  most  frequently  met  Avith 
in  the  canine,  feline,  vulpine,  lupine,  and  other 
species  of  carnivora;  but  communicable  by  ino- 
culation to  all  warm-blooded  animals.  It  is 
accompanied  by  an  inclination  to  attack  other 
animals ;  and  is  characterised  by  nervous  dis- 
turbances, together  with  listlessness,  uneasiness, 
wildness,  cramps,  paralysis,  rapid  emaciation, 
altered  voice,  quick  course,  and  fatal  termina- 
tion. 

MrioiXiQY. — Various  antecedent  phenomena 
are  supposed  to  be  either  the  actual  or  predis- 


posing causes  of  rabies  ;  but  we  may  say  that 
neither  climate,  season,  food,  water,  sex,  genital 
excitement,  pain,  anger,  age,  nor  breed,  as  far  aa 
we  are  able  to  judge,  has  the  slightest  effect 
in  producing  the  disease. 

Many  persons  still  adhere  to  the  belief  Uiat 
rabies  arises  spontaneously  in  the  canine,  and 
probably  also  in  the  feline,  lupine,  and  vulpine 
species  of  carnivora ;  although  most,  if  not  all, 
admit  such  cases  to  be  extremely  rare  (Boer- 
haave,  Hamilton,  Oilman,  Coleman,  Eenault, 
Haubner.  Willian-s,  Hill,  &c.).  Others  (Maynell, 
Blaine,  Youatt,  Virchow,  Gerlach,  K611,  Bollin- 
ger, the  writer  and  many  more)  believe  that  it 
never  arises  spontaneously,  but  that  it  is  always^ 
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the  result  of  the  introductiou  of  the  specific  ani- 
mal poison  into  the  system,  either  by  a  bite  from 
a  rabid  animal,  or  by  the  absorption  of  the  virus 
through  the  medium  of  an  abraded  surface.  To 
prove  beyond  doubt,  in  any  given  case,  that  af- 
fected animals  had  never  been  bitten,  nor  placed 
in  contact  with  those  already  diseased,  is  ex- 
tremely difiBcult. 

CoNTAGnm. — The  nature,  composition,  and 
the  circumstances  necessary  for  the  production 
of  this,  as  well  as  of  most  other  animal  poisons, 
is  still  a  mystery.  All  we  know  is,  that  it  is  a 
fixed  virus,  and  therefore,  can  only  be  introduced 
into  the  system  by  inoculation.  It  seems  to  be 
more  concentrated  and  abundant  in  the  saliva 
than  in  any  other  part  of  the  body ;  but  we  have 
reason  to  believe,  it  is  present  in  the  secretions 
and  excretions  (EoU,  Hering),  in  the  blood,  and 
consequently  in  all  organs  and  parts  of  the  still 
warm  body  (Haubner,  Eckel,  Lafosse,  Roll, 
Fleming,  and  others) ;  although  others  (Breschet, 
Majendie,  Dupuytren),  from  some  cause  or  other 
failed  to  transmit  the  disease  by  inoculating  with 
the  blood  of  rabid  animals.  Whether  the  poison 
is  present  in  the  saliva,  blood,  and  other  parts 
during  the  incubative  stage  is  unknown.  There 
is  no  evidence  to  show  that  dried  virus  is  viru- 
lent ;  and  the  contagium  is  found  to  be  destroyed 
by  ordinary  influences,  such  as  heat,  calcium 
chloride,  caustic  alkalies,  and  concentrated 
acids.  It  is  a  disputed  point  whether  the  meat 
and  milk  of  rabid  animals  are  fit  for  animal 
food  ;  but  few  doubt  the  innocuousness  of  butter 
and  cheese  made  from  such  milk.  M.  Galtier 
has  recently  (1881)  found  that  the  saliva  of  a 
rabid  dog  which  has  succumbed  to  the  disease, 
or  has  been  killed,  does  not  lose  its  virulent  pro- 
perties through  mere  cooling  of  the  body.  It  is 
important,  therefore,  in  examining  the  cavities 
of  the  throat  and  mouth  after  death,  to  guard 
against  inoculation.  The  same  observer  has  also 
found  that  the  saliva  of  a  rabid  dog,  obtained 
from  the  living  animal  and  kept  in  water,  con- 
tinues virulent  for  five,  fourteen,  or  even  twenty- 
four  hours  in  the  case  of  the  rabbit.  Water  from 
which  a  mad  dog  may  have  drunk  must,  therefore, 
be  considered  dangerous  for  at  least  twenty-four 
hours.  Although  previous  observations  and  ex- 
periments seem  to  prove  that  the  virus  loses  its 
potency  as  soon  as  the  body  is  cold,  or  rigor 
mortis  has  set  in,  and  it  has  therefore  been  as- 
sumed, d  fortiori,  that  the  flesh  of  rabid  animals 
might  be  eaten  cooked  (Dr.  Lecamus)  or  un- 
cooked (Decroix,  Bourrel,  &c.)  with  impunity, 
even  if  the  mucous  surfaces  were  injured,  those 
statements  must  now  be  received  with  great  re- 
serve. 

Animals  that  are  inoculated  with  fresh  (warm) 
saliva,  blood,  &c.  do  not  in  all  cases  contract  the 
disease.  Renault  inoculated  ninety-nine  animals 
(horses,  dogs,  and  sheep),  and  only  sixty-seven 
became  affected.  Roll  says  that  successful 
inoctdations  vary  from  24  to  70  per  cent.,  whilst 
from  the  bites  of  rabid  dogs  the  proportion  varies 
between  20  and  70  per  cent.,  showing  that  the 
disease  is  comparatively  less  likely  to  follow 
from  the  natural  (bite)  than  from  the  artificial 
(injection,  &c.)  introduction  of  the  virus.  This 
is  probably  due  to  the  bleeding  produced  by  the 
bite  washing  the  poison  out  again,  or  to  the  bit- 


ten subject,  the  clothes,  hair,  &c.  wiping  the 
teeth  before  they  pierce  the  skin.  The  recent 
researches  of  MM.  ir'asteur  and  Galtier  seem  to 
show  that  the  diluted  poison  of  hydrophobia, 
injected  into  the  blood  of  animals,  acts  as  a  pre- 
ventive of  the  development  of  the  disease.  It 
must  also  be  remembered  that  the  percentage — 
however  the  poison  is  introduced — is  larger  in 
carnivorous  than  in  herbivorous  animals  or  man. 
Fleming  tabulates  them  thus  : — '  Dogs  and  cats 
hold  the  first  place  in  the  scale  of  susceptibility ; 
then  man  and  the  pig;  next  ruminants,  the  sheep 
and  goat  being  more  susceptible  than  the  ox ; 
and  lastly  the  horse.' 

It  has  been  denied  by  some  authorities  (Betti, 
GLrard,  Vakl,  Huzard,  Dupuy,  Lafosse,  &c.),  that 
the  virus  of  other  than  canine  and  feline  animals, 
or  those  which  use  their  teeth  as  natural  weapons 
of  defence,  is  capable  of  transmitting  the  disease 
to  others.  But  of  late  years,  this  has  been 
proved  by  many  (Bourrell,  Eckel,  Berndt,  Youatt, 
Breschet,  Majendie,  Earle,  and  others)  to  be  in- 
correct. 

Incubation. — The  period  of  incubation  in 
rabies  ranges  between  extremely  wide  limits  ; 
but  the  average  period  in  any  animal  may  be  said 
to  be  from  three  to  six  weeks.  It  is  compara- 
tively shorter  in  young  than  in  old  animals. 
Spinola  said  that  gestation  prolongs  it,  and 
according  to  Fleming  it  appears  sometimes  to  be 
hastened  by  excitement,  anger,  sexual  irritability, 
terror,  injury  to  the  cicatrix,  sudden  changes  of 
temperature,  and  other  causes. 

Anatomical  Chakactebs.  —  The  anatomical 
changes  in  rabies  are  by  no  means  constant,  nor 
do  they  at  all  equal  what  one  would  expect  to 
find,  judging  from  the  symptoms  presented 
during  life.  The  following  are  the  principal 
lesions  found. 

The  skin  may  be  covered  with  mud,  and 
wounded,  especially  about  the  lips.  The  visible 
mucous  membranes  maybe  injected;  the  teeth 
fractured ;  the  tongue  swollen,  dark  red,  and 
wounded.  The  mucous  membrane  of  the  fauces, 
larynx,  trachea,  pharynx,  oesophagus,  stomach, 
and  intestines  may  be  swollen,  congested,  hyper- 
semic,  or  may  present  hsemorrhagie  erosions, 
and  signs  of  catarrh.  The  tonsils  and  salivary 
glands  may  be  enlarged  and  vascular.  The 
stomach  usually  contains  some  indigestible  and 
foreign  substances,  such  as  pieces  of  wood,  lea- 
ther, straw,  hay,  or  iron.  These,  however,  are 
rarely  found  in  herbivorous  animals.  The  small 
intestines  are  usually  empty,  or  only  contain  a 
mixture  of  bile  and  mucus.  The  solitary,  agmi- 
nate, and  mesenteric  glands  may  be  found  en- 
larged. The  spleen  is  frequently  enlarged  and 
congested,  heuce  the  disease  has  often  been  mis- 
taken for  anthrax.  The  blood  is  dark-coloured, 
and  coagulates  with  a  soft  loose  clot.  The  kid- 
neys and  bladder  may  be  hypersemic,  and  the  lat- 
ter is  usually  emptied  and  contracted.  The  lungs 
are  generally  gorged  with  blood.  The  vessels  of 
the  cerebro-spinal  coverings  may  bo  congested, 
and  serous  effusions  in  the  cavities  will  be  some- 
times observed.  Williams  says  :  '  On  the  lower 
surface  of  the  medulla  oblongata,  at  the  origin 
of  the  seventh,  eighth,  and  ninth  pairs  of  nerves, 
the  membranes  are  generally  highly  congested' 
thickened,  softened,  and  matted  together.'  The 
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brain-substance  may  be  soft  and  friable ;  there 
is  rarely  congestion  ;  and,  as  a  rule,  the  brain  is 
pale  and  bloodless  (Fleming). 

The  microscopical  changes  have  not  at  pre- 
sent been  thoroughly  worked  out.  Benedikt  con- 
cludes, from  examinations  of  numerous  sections 
tivken  from  various  parts  of  the  nervous  centres, 
that  the  pathological  process  in  this  disease 
consists  in  acute  exudative  inflammation  with 
hyaloid  degeneration,  which  doubtless  arises 
from  the  exudative  infiltration  of  the  connective 
tissue  (Fleming).   See  Hydrophobia. 

Symptoms. — In  the  lower  animals,  the  trains 
of  symptoms  are  so  marked,  that  they  have 
given  rise  to  the  distinction  of  two  different 
forms  of  the  disease  :  one  in  which  the  nervous 
system  is  excited,  hence  the  terms  furious,  wild, 
or  '  excited '  rabies ;  the  other,  where  it  seems 
to  be  depressed,  and  to  which  the  names  of 
'  dumb  tranquil,'  '  torpid,'  or  '  paralytic'  rabies 
have  been  given.  Although  this  distinction  is 
convenient  for  description,  it  must  not  be  for- 
gotten that  paralysis,  in  some  form  or  other, 
usually  sets  in,  sooner  or  later,  in  the  excited 
form  ;  whereas  in  the  latter  it  is  rarely,  and  then 
only  for  a  short  time,  preceded  by  any  signs  of 
excitement  or  inclination  for  mischief.  In  other 
words,  the  symptoms  of  rabies  may  be  divided 
into  three  stages,  namely,  the  fremonitory,  irri- 
tative, and  paralytic.  In  the  '  furious  '  form,  all 
three  stages  are  weU-marked ;  but  in  the  'dumb' 
form,  only  the  fii-st  and  last.  The  transition 
from  one  stage  to  the  other  is  gradual  and  im- 
perceptible. 

The  premonitory  stage  is  characterised  by  an 
alteration  in  the  manner  and  habits  of  the 
animal.  Dogs,  for  instance,  that  are  naturally 
friendly  and  docile,  suddenly  turn  surly  and 
bad-tempered,  and  as  quickly  return  again  to 
their  former  docile  manner,  showing  more  affec- 
tion than  usual.  Nearly  all  animals  are  rest- 
less, and  frequently  change  their  posture  and 
position.  Most  are  dull,  lazy,  languid,  and  seek 
seclusion  from  society  by  hiding  themselves  in 
dark  and  quiet  places.  Irritation  at  the  seat  of 
inoculation,  demonstrated  by  rubbing,  nibbling, 
or  scratching  the  cicatrix,  is  frequently  an  early 
symptom.  The  appetite  is  lost,  and  in  rumin- 
ants rumination  is  suspended.  Sometimes  a 
depraved  appetite  is  present,  evidenced  in  dogs 
and  pigs  by  their  eating  all  sorts  of  strange 
things,  such  as  wood;  iron,  &c. ;  and  these,  as 
well  as  sheep,  often  swallow  their  own  faeces  and 
urine  ;  whilst  the  latter  have  been  seen  to  lick 
blood  and  even  eat  their  wool.  Carnivorous  ani- 
mals and  pigs  frequently  'gulp,'  as  if  trying  to 
swallow  something,  or  retch,  as  though  to  free 
their  throat  from  some  foreign  body  ;  and  vomit- 
ing sometimes  occurs.  The  visible  mucous 
membranes  are  red,  and  saliva  almost  always 
(except  in  horses)  drivels  from  the  mouth,  due  in 
all  probability  to  dysphagia.  The  sexual  organs 
of  all  species,  except  the  pig  (Haubner),  are 
frequently  excited  in  the  early  stage  of  this 
disease,  and  ungovernable  salacity  is  present. 
The  bowels  are  constipated ;  the  urine  sup- 
pressed. 

These  symptoms  may  last  from  twelve  to 
forty-eight  hours,  and  then  gradually  pass  either 
into  the  irritative,  marking  the  '  maniacal '  form 


or  into  the  paralytic  stage,  characteristic  of  the 
'melancholic'  form. 

The  irritative  stage  is  distinguished  by  a  pro- 
pensity to  injure  other  animals  ;  by  great  uneasi- 
ness ;  and  by  paroxysms  of  fury  and  excitement, 
with  intervals  of  quietude  and  exhaustion. 

The  increased  restlessness,  which  marks  the 
commencement  of  this  stage,  is  manifested  dif- 
ferently by  various  animals.  They  are  con- 
stantly changing  their  position  and  posture. 
Dogs  lie  down  in  one  place  and  quickly  shift  to 
another ;  horses  move  their  ears  backwards  and 
forwards,  as  though  they  were  listening  to  some 
distant  sound. 

During  the  paroxysms  dogs  become  excited ; 
disturb  their  beds  ;  tear  carpets,  mats,  or  what- 
ever comes  in  their  way;  and  bite  their  kennels, 
chains,  other  animals,  and  even  their  own 
bodies.  They  may  lie  quietly  for  a  time,  and 
then  suddenly  jump  up  with  a  peculiar  howl ; 
remain  in  the  same  posture  for  a  time  ;  look 
vacantly  around  them  ;  then  suddenly  walk  for- 
ward as  though  following  something  ;  and  all  at 
once  snap  at  some  imaginary  object.  The  dog 
may  obey  its  master's  call,  although  reluctantly, 
and  look  up  pitifidly,  as  though  it  did  not  wish 
to  be  disturbed.  The  tongue  is  swollen,  and 
frequently  dipped  into  water  to  cool  it,  although 
the  poor  creature  cannot  swallow  any,  and 
saliva  hangs  in  strings  from  the  angles  of  its 
mouth.  The  countenance  is  anxious  and  hag- 
gard. If  the  animal  should  succeed  in  escaping 
from  its  kennel  at  the  early  part  of  this  stage, 
he  wanders  forth  '  on  the  march,'  apparently  not 
knowing  or  caring  where  he  goes.  If  any- 
thing comes  in  his  way  he  immediately  attacks 
it,  and  then  resumes  his  journey.  The  gait  and 
carriage  of  the  dog  are  at  first  natural,  but  as 
the  nervous  energy  fails,  he  becomes  unsteady 
and  tottering  ;  the  tail  drops  between  his  legs  ; 
his  head  is  carried  near  the  ground;  the  abdo- 
men is  '  tucked  up  ; '  and  the  poor  beast,  which 
a  few  days  previously  was  plump  and  fresh-look- 
ing, is  now  comparatively  a  skeleton.  Dogs 
generally  endeavour  to  retrace  their  way  back 
to  their  homes  to  die.  Cats  are  very  savage, 
arch  their  backs,  lash  their  tails,  and  freely  use 
their  teeth  and  claws.  Horses  become  very 
violent,  frequently  neigh,  bite  the  bars  and 
mangers,  kick,  paw,  and  endeavour  to  get  loose. 
Cattle  rarely,  if  ever,  use  their  teeth,  but  bellow, 
paw  the  ground,  butt  and  toss,  frequently  break- 
ing their  horns.  Sheep  seldom,  but  goats  often, 
use  their  teeth.  Their  natural  timidity  is  re- 
placed by  a  pugnacious  disposition,  and  they 
will  even  attack  dogs.  Pigs  slaver  at  the  month, 
bite  their  fellows  and  other  animals,  and  become 
very  wild.  Poultry  make  stupid  high  jumps  and 
other  frenzied  movements,  peck  one  another, 
and  chuckle  frequently.  The  voice  of  all  animals 
affected  with  rabies  is  altered  in  character,  and 
is  continually  being  exercised.  In  dogs,  the  cha- 
racter of  the  voice  is  one  of  the  best  diagnostic 
signs  of  the  disease.  It  has  a  peculiar  high-toned, 
croupy,  ringing  sound,  as  if  the  bark  and  howl 
were  blended  together.  In  the  early  part  of  this 
stage  of  the  malady,  the  eyes  are  bright  and 
glaring — especially  in  cats ;  but  as  the  disease 
adviinces,  the  bulbus  oculi  retracts  in  its  orbit, 
ana  the  membrana  nictitans  is  forced  half  over 


RABIES. 


1321 


Ihe  cornea,  giving  the  animal  a  horrible  and  for- 
lorn appearance. 

At  first  the  paroxysms  are  strong  a,nd  pro- 
longed, but  as  the  disease  progresses  they 
become  weak  and  short,  and  the  periods  of 
depression  which  intervene  between  the  pa- 
roxysms are  lengthened,  until  finally  the  animal 
has  not  power  or  strength  to  move  his  limbs, 
when  the  paralytic  stjige  may  be  said  to  have 
commenced.  We  now  notice  continual  twitching 
and  convulsions  of  the  muscles — even  tetanus; 
and  death  soon  takes  place. 

The  paralytic  stage  of  the  '  dumb  '  or  '  torpid ' 
form  of  the  disease  is  marked  by  'dropping'  or 
paralysis  of  the  inferior  maxilla,  rendering  the 
animal  unable  to  bite  or  bark.  Although  at  the 
commencement  of  this  stage  there  may  be  an 
inclination  in  the  dog  to  leave  its  abode  and 
'  march ; '  still  it  is  less  so  than  in  furious 
rabies,  and  if  he  do  go,  the  creature  either 
quickly  returns  again,  or  seeks  some  secluded 
spot  in  -which  to  die.  The  animal  endeavours  to 
remain  quietly  in  a  dark  place,  and  takes  little 
notice  of  what  is  going  on  around  him.  The 
tongue  is  swollen,  livid,  and  hangs  out  of  the 
mouth  ;  the  saliva  is  tenacious  and  abundant. 
Paralysis  of  the  posterior  extremities  soon  sets 
in,  and  death  quickly  follows.  When  the  tranquil 
form  of  rabies  attacks  other  animals  than  dogs, 
it  usually  paralyses  the  posterior  extremities. 

Duration  and  Termination.— Eabies  gener- 
ally takes  a  rapid  course,  sometimes  killing 
within  forty-eight  hours,  and  rarely  lasting  more 
than  ten  days,  although  cases  of  canine  madness 
have  been  reported  to  have  lasted  from  fifteen 
to  twenty  days.  The  duration  depends  to  a  cer- 
tain extent  upon  the  constitutional  vigour  of  the 
animal.    The  termination  is  fatal  in  aU  animals. 

Diagnosis. — Marochetti  and  others  have  as- 
serted that  rabies  can  be  diagnosed  a  few  days 
after  inoculation,  by  the  presence  of  a  sub- 
lingual vesicular  eruption,  but  there  is  no  evi- 
dence to  warrant  us  in  believing  this  statement; 
and  Mr.  Fleming  remarks,  'that  it  is  much  to  be 
regretted  that  those  who  have  seen  these  lyssi 
did  not  resort  to  inoculation  with  the  contents 
of  the  vesicles  to  prove  whether  they  really 
contained  the  morbific  elements  or  not.' 

The  most  characteristic  symptom  of  the 
'  furious '  form  is  undoubtedly  the  peculiar 
voice ;  and  of  the  '  dumb '  form  the  dropping  of 
the  inferior  maxilla.  But  since  these  symptoms 
only  appear  when  the  disease  is  comparatively 
advanced,  we  must  take  other  symptoms  into  con- 
sideration, such  as  the  behaviour  of  the  animal, 
its  physiognomy,  inclination  to  bite,  and  to  eat 
strange  and  indigestible  substances.  An  ac- 
quaintance with  the  history  of  the  case  is  neces- 
sary if  we  would  avoid  confounding  it  with  other 
dise.ises. 

Epilepsy  is  distinguished  from  rabies  by  the 
sudden  and  complete  loss  of  sense,  champing  of 
the  jaws,  foaming  at  the  mouth,  convulsions, 
cries,  and  rapid  recovery. 

Distemper  has  sometimes  been  mistaken  for 
rabies,  from  the  fact  that  catarrh  of  the  eyes  and 
nose,  giddiness,  weakness,  and  emaciation  are 
sometimes  present  in  both  diseases;  and  it  is 
just  this,  with  the  fact  thnt  epilepsy  is  some- 
times a  sequela  to  distemper,  that  undoubtedly 


led  the  late  Mr.  Grantley  Berkeley,  a  protessed 
authority  on  rabies,  to  state,  '  that  dogs  become 
utterly  insane  from  distemper,  and  that  if  this 
disease  be  prevented  by  vaccination,  hydro- 
phobia (rabies)  will  be  decreased.'  It  is  scarcely 
necessary  to  say  that  such  assertions  are  liable 
to  cause  great  mistakes. 

Foreign  substances  in  the  fauces  or  pharynx, 
especially  in  the  dog,  may  be  distinguished  from 
rabies  by  the  history  of  the  case,  and  by  careful 
examination. 

Lifiammation  of  the  throat  only  presents  one 
symptom  of  rabies,  namely,  inability  to  swallow. 

Gastritis  and  enteritis  may  be  distinguished 
by  the  absence  of  the  nervous  symptoms,  and 
by  the  pain  produced  on  pressing  the  abdomen. 

rkrcnitis,  especially  in  horses,  may  be  con- 
founded with  rabies  ;  but  although  the  animals 
may  be  delirious,  there  is  no  inclination  to  do 
mischief,  nor  are  they  irritated  by  the  presence 
of  a  dog  or  a  person,  and  the  course  of  the  disease 
wiU  soon  decide  the  question. 

Tetanus  in  the  dog  has  been  confounded  with 
rabies,  but  this  is  such  a  rare  disease  in  dogs, 
cats,  cattle,  sheep,  goats,  and  pigs,  as  to  call  for 
no  special  mention.  In  horses  such  a  mistake 
could  scarcely  happen. 

Anthrax.  The  pathological  changes  of  rabies 
and  anthrax,  says  Mr.  Fleming,  have  at  times 
lent  some  support  to  the  idea  that  they  were 
identical,  or  at  least  resembled  each  other.  Al- 
though vertigo,  and  a  disposition  to  fury,  do  in 
some  cases  accompany  anthrax  in  the  lower  ani- 
mals (especially  in  the  horse),  the  other  symp- 
toms of  anthrax,  the  rapidity  with  which  it  runs 
its  course,  and  the  pathological  anatomy  of  the 
several  diseases,  will  serve  to  distinguish  one 
from  the  other.  The  presence  of  the  bacillus 
anthracis  in  the  blood  is  absolutely  character- 
istic. 

Cattle-plague.  The  fits  of  delirium  that  now 
and  again  appear  in  this  disease,  as  well  as  the 
great  depression,  apathy,  and  the  unsteady  gait, 
have  a  resemblance  to  those  present  in  a  certain 
stage  of  rabies.  But  this  resemblance  is  very 
superficial.  The  existence  of  the  plague  in  the 
district,  and  the  appearance  of  the  visible  mu- 
cous membranes,  and  the  other  symptoms  during 
life,  as  well  as  the  pathological  alterations  after 
death,  are  suflicient  to  establish  a  distinction 
(Fleming). 

A  ferocious  dog  has  frequently  been  mistaken 
for  a  rabid  one. 

There  are  no  post-inortem  signs  sufficiently 
trustworthy  or  characteristic  to  enable  ua  to 
form  a  correct  diagnosis  of  rabies.  The  history 
of  the  case,  however,  together  with  the  fact  that 
foreign  bodies  are  present  in  the  stomach,  and 
the  mucous  membrane  of  the  fauces,  larynx,  and 
stomach  congested,  will  materially  assist  us  in 
forming  a  correct  opinion. 

TRBATMENT.-The  curative  treatment  of  rabies, 
so  far  as  our  experience  at  present  goes,  has  yet 
to  be  discovered  ;  and  since  the  malady  is  so 
dangerous  to  other  animals  and  man,  we  think 
its  cure  ought  not  to  be  undertaken,  except  by 
experienced  persons  and  under  adequate  restric- 
tions. 

The  prophylactic  treatment,  however,  de- 
serves our  best  consideration.    If  an  animal  has 
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beon  inoculated  by  a  bite  from  a  rabid  animal  or 
otherwise,  the  circulation  in  the  part  should  be 
immediately  stopped  by  a  compress  above  it;  the 
•wound  thoroughly  wasliod,  sucked,  or  cupped ; 
and  all  parts  that  are  .supposed  to  have  been  in 
contact  -with  the  virus  excised,  and  either  the 
actual  or  potential  cautery  freely  applied.  In  the 
lower  animals,  some  of  the  wounds  may  escape 
our  notice  on  account  of  the  hair,  and  therefore 
even  after  the  above  precautions  are  taken,  the 
subject  must  be  treated  as  suspicious.  Cows, 
sheep,  and  pigs,  if  the  -wounds  have  been  promptly 
cauterised,  may  be  \TSed  for  food,  provided  they 
have  been  killed  within  twenty-four  hours  of  the 
inoculation.  If  an  animal  is  suspected  of  beinpc 
inoculated  from,  or  has  been  in  company  -with, 
one  affected  -with  rabies,  it  should  be  kept  in  a 
secure  place,  and  watched  for  at  least  four 
months,  and  then  only  allowed  to  go  out  muzzled, 
but  it  is  preferable  to  destroy  it.  If  such  an 
animal  has  bitten  any  person,  it  should  not  be 
destroyed  until  it  has  been  positively  ascertained 
■whether  it  is  rabid  or  not.  All  affected  animals 
should  be  killed  at  once  and  burned,  or  buried 
deep  -with  quick-lime.  The  researches  of  MM. 
Pasteur  and  Galtier  suggest  the  advantage  that 
may  result  from  the  intravenous  injection  of  the 
diluted  poison,  for  the  purpose  not  only  of  pre- 
venting the  disease,  but,  even  after  an  animal 
has  been  bitten,  of  mitigating  the  severity  of  the 
symptoms. 

When  a  case  of  rabies  has  occurred,  notice 
ought  to  be  given  at  once  to  the  local  authori- 
ties, to  prepare  them  for  making  and  enforciug 
stringent  measures  to  prevent  its  spread.  No 
dogs  ought  to  be  allowed  to  enter  public  build- 
ings or  conveyances,  or  to  frequent  the  public 
streets  or  high-ways,  without  a  muzzle,  under  the 
penalty  of  being  seized  by  the  police. 

If  a  rabid  animal  is  at  large,  notice  should 
be  given  of  the  fact  to  the  neighbourhood  as  soon 
as  possible.  All  kennels,  chains,  collars,  and 
places  -with  which  a  rabid  animal  has  been  in 
contact  should  be  scalded  and  disinfected. 

Geoege  a.  Bakham. 

BACHITIS  (^cfx's,  the  spine). — A  synonym 
for  rickets.    See  Rickets. 

RAGATZ,  in  S-witzerland. — Simple  ther- 
mal waters.    See  MiNEEAr.  Watees. 

BAIL  WAY  ACCIDENTS,  Kesults  of.— 
The  results  of  railway  accidents  are,  first,  wime- 
diate,  such  as  those  -which  follow  directly  and 
continuously  on  the  occurrence  of  the  accident ; 
and,  secondly,  indirect  or  remote,  -which  follow  at 
a  later  period,  after  an  interval  of  apparent  im- 
munity. The  points  of  difference  bet-ween  rail- 
-way  injuries  and  those  sustained  in  other  -ways, 
such,  for  instance,  as  by  a  fall  from  a  horse  or 
a  carriage,  are  virtually  those  of  degree.  This 
effect  is  referable,  firstly,  to  the  great  -weight 
and  impulse  of  the  train,  crushing  perhaps  com- 
pletely some  portion  of  the  body ;  secondly,  in 
the  case  of  collision,  to  the  sudden  arrest  of 
momentum  of  such  ponderous  bodies  in  more  or 
less  rapid  motion,  causing  thereby  violent  vibra- 
tory shocks  to  the  travellers.  Thirdly,  the 
occurrence  being  sudden  and  unexpected,  the 
muscles  are,  as  it  were,  t.aken  by  surprise,  and 


before  contraction  takes  place,  the  ligaments  of' 
the  spine  are  frequently  strained  or  even  torn 
There  is  no  time  for  preparation ;  the  -whole  is 
the  work  of  an  instsint.  Fourthly,  in  cases  of 
injury  to  those  who  jump  or  fall  from  a  train  in 
motion,  the  gravity  of  the  resulting  injury  de- 
pends on  the  rate  of  speed  of  the  train  at  the 
moment ;  on  tiie  part  of  the  body  which  first 
strikes  the  ground,  and  the  angle  at  which  it  is 
struck ;  on  the  -weight  of  the  person ;  and  also 
on  the  nature  of  the  ground. 

Accidents  which  happen  to  persons  either  get- 
ting into  or  out  of  trains  not  in  motion,  possess 
no  special  characters.  It  should,  however,  be 
mentioned  that  serious  spinal  injuries  have  oc- 
curred to  persons  sitting  in  a  train  not  in  motion, 
when,  by  a  sudden  unexpected  jerk,  a  violent 
shock  is  sustained. 

•  It  is,  therefore,  this  violent  and  sudden  com- 
motion of  the  system  which  constitutes  the  main 
feature  in  this  class  of  injuries,  a  condition  -which 
does  not  obtain  in  cases  -where  there  is  less  sud- 
den violence. 

Most  of  the  direct  results  of  railway  accidents 
are  so  obvious  as  not  to  need  description  here. 
They  consist  of  various  kinds  of  fractures,  con- 
tusions, and  lacerations,  cau.<;ed  either  by  the 
force  of  the  collision,  or  by  crushing  and  grind- 
ing under  the  -wheels  of  the  carriages  -when  the 
individual  has  been  run  over,  or  by  fragments  of 
splintered  wood,  iron,  and  glass,  or  by  burns  or 
scalds.  These  injuries  either  cause  immediate 
death  ;  or  the  patient  may  ultimately  succumb,  or 
he  may  be  permanently  injured,  or  recover.  Oc- 
casionally death  results  simpl}'  from  fright ;  the 
influence  of  intense  fear  on  the  minds,  especially 
of  persons  suffering  from  heart-disease,  aneu- 
rism, and  the  like,  being  sufficient  to  cause  death. 
The  primary  depression  produced  on  the  nervous 
and  circulatory  system  continues  and  deepens; 
there  is  no  po-wer  to  rally ;  and  a  fatal  result 
from  syncope  ensues. 

Direct  results  on  tlie  cerebro-spinal  sys- 
tem.— The  injuries  following  directlj^  upon  a 
railway  accident  are  of  considerable  interest, 
both  on  account  of  the  difficulty  of  arriving  at  a 
definite  diagnosis,  and  because  of  the  important 
issues  dependent  on  the  prognosis.  They  com- 
prise conditions  of  general  shock  and  concussion, 
-where  the  symptoms  presented  are  principally 
subjective ;  and  of  local  injury,  such  as  fracture 
of  the  skull  or  of  the  spine,  implicating  the 
brain,  the  spinal  cord,  or  their  membranes, 
stretching  or  rupture  of  spinal  ligaments,  to  a 
greater  or  lesser  extent,  injury  to  the  pelvis, 
and  other  lesions. 

For  a  description  of  concussion  of  the  cord, 
and  the  localisation  of  lesions  of  the  spinal  cord, 
see  Spinal  Coed,  Diseases  of. 

Indirect  results. — In  this  class  of  cases  the 
extent  of  the  injury  is  not  evident  at  the  time 
of  the  accident ;  for  instance,  a  person  in  a  col- 
lision receives  a  shock  of  apparently  a  temporary 
character;  recovers  himself  sufficiently  to  be 
able  to  assist  his  fellow-sufferers  ;  returns  home; 
and  resumes  his  usual  avocations.  After  an 
interval  of  days,  symptoms  of  spinal  trouWe 
show  themselves  ;  the  person  experiences  pain 
in  this  region,  tenderness  on  pressure  or  on  the 
application  of  a  hot  sponge,  and  inability  to 
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sleep  or  to  attend  to  business ;  he  hears  noises 
in  the  ears  ;  and  he  feels  a  general  exaltation  of 
the  sentient  faculties.  Cases  such  as  these  are 
trequently  the  subject  of  litigation  as  regards 
claims  for  damages  against  railway  companies. 

Medico-legal  questions  in  connexion  with 
railway  accidents. — In  cases  of  claim  for  com- 
pensation for  these  injuries,  it  is  of  the  highest 
importance  that  the  mediail  men  engaged  should 
make  themselves  thoroughly  acquainted  with  all 
the  circumstances  connected  with  the  accident 
'  and  its  results.  This  applies  to  the  medical 
attendant  of  the  injured  person,  as  well  as  to 
the  medical  oificer  examining  on  behalf  of  the 
company. 

It  will,  therefbre,  be  well  to  refer  to  the 
general  character  of  some  cf  the  fraudulent 
claims  made  upon  railway  companies. 

Fraudulent  claims. — There  are  three  prin- 
cipal kinds  of  fraud  practised,  and  sometimes 
with  success,  namely,  first,  by  persons  who,  as 
may  be  subsequently  proved,  were  not  even  pre- 
sent at  the  time  of  the  accident ;  secondly,  by 
those  who,  though  present  and  unhurt,  yet  simu- 
late symptoms  of  injury;  and,  thirdly,  by  those 
who,  having  sustained  some  trifling  injiu-y,  wil- 
fully and  intentionally  exaggerate  their  symp- 
toms, in  order  to  obtain  an  unfair  amount  of  com- 
pensation. There  are,  therefore,  certain  points 
to  which  the  medical  man  should  attend,  lest  he 
should  be  led  away  by  a  well-planned  history, 
and  thus  unwittingly  be  made  a  party  to  such 
transactions. 

Duties  of  the  medical  attendant. — 1.  It  is 
desbable  to  obtain  in  writing  the  patient's  state- 
ment as  regards  the  accident ;  if  possible  ascer- 
taining, approximately,  the  rate  of  speed  of  the 
train  when  the  accident  occurred,  the  position  of 
the  person  in  the  carriage,  and  whether  other 
persons  were  present  or  not. 

2.  Note  bruises  or  any  sign  of  local  injury  on 
any  part  of  the  body. 

3.  Where  injury  to  the  spine  is  allegftd,  the 
investigation  should  be  conducted  as  far  as  pos- 
sible according  to  the  following  systematic 
plan : — 

(1)  Examine  the  spine  by  percussion,  and  by 
the  application  of  a  hot  sponge. 

(2)  Seek  for  any  paralytic  phenomena  by — 
(a)  Measurement  of  limbs. 

(6)  Comparative  degree  of  surface  sensibility. 

(c)  Comparative  amount  of  electrical  irrita- 
bility of  muscles. 

{d)  The  existence  of  spasm  or  tremor  of  the 
muscles  of  the  spine  and  limbs. 

(3)  Ophthalmoscopic  examination  must  be 
made,  in  order  to  determine  the  existence  or 
non-existence  of  local  lesion,  confirmatory  or 
otherwise,  of  cerebral  or  spinal  symptoms. 

This  done,  it  becomes  the  duty  of  the  medical 
attendant  to  form  an  opinion  after  satisfying 
himself  on  the  following  points: — 

a.  Has  the  patient  really  been  injured? 

/3.  What  is  the  nature  of  the  injury  ? 

y.  Is  the  injury  a  possible  result  of  the  acci- 
dent as  described? 

8,  Is  the  train  of  symptoms  consistent  with 
the  appearance  of  injury. 

He  should  also  remember  that  the  simulation 
of  symptoms,  such  as  spinal  tenderness  or  mus- 


cular tremor,  can  frequently  be  detected  by  dis- 
tracting the  attention,  when  pressure  on  the  part 
previously  complained  of  may  be  exercised  with 
impunity,  and  the  muscular  tremors  will  cease. 
This,  however,  is  not  conclusive  of  impostiwe, 
for  in  hysteria,  when  the  attention  is  diverted, 
the  same  occurs.  Again,  the  existence  of  organic 
disease  previous  to  the  accident  should  be  looked 
for,  as  it  has  happened  that  symptoms  referable 
to  disease — locomotor  ataxy,  for  example — have 
been  erroneously  ascribed  to  injury.  The  urine 
should  be  examined  in  every  case. 

As  an  instance  where  the  truth  of  a  patient's 
statements  may  be  tested  by  the  astuteness  of 
the  medical  man,  a  case  may  be  mentioned  where 
the  plaintifif,  who  had  travelled  up  some  fifty 
miles  to  London  to  be  examined,  stated  among 
other  symptoms  that  his  urine  continually  drib- 
bled from  him.  The  surgeon  immediately  asked 
to  see  his  shirt,  which  had  been  worn  at  least 
six  hours,  when  it  was  found  perfectly  dry  and 
devoid  of  any  stain  of  urine  !  In  another  case  a 
man  presented  extreme  spinal  tenderness,  even 
to  the  extent  of  complaining  of  pain  when  the 
part  was  blown  upon  with  the  breath.  A  sheet 
of  paper  being  interposed,  without  the  patient's 
knowledge,  the  eiFect  was  the  same. 

Duties  of  the  medical  oflacer  examining 
on  behalf  of  the  railway  company. — The 
medical  ofl3cer  of  the  company  should  not  con- 
stitute himself  the  agent  of  the  company  for 
settling  the  terms  of  compensation.  The  exa- 
mination should  be  made,  if  possible,  in  the 
presence  of  the  patient's  medical  attendant,  and 
should  be  conducted  thoroughly,  with  tact,  and 
without  inflicting  any  unnecessary  mental  or 
bodily  pain. 

A  report  of  the  case  should  be  drawn  up  at  the 
time,  giving: — 

1.  The  patient's  account  of  the  accident,  and 
of  his  subsequent  and  present  symptoms. 

2.  The  present  condition  of  the  patient,  noting 
particularly  any  objective  signs  of  injury. 

3.  An  opinion  as  to  whether  the  symptoms 
complained  of  are  likely  to  be  the  result  of  the 
accident,  as  to  the  probability  of  recovery,  and 
at  what  period. 

As  the  plaintiff  in  an  action  has  a  right  to  a. 
copy  of  this  report,  it  should, of  course,  be  worded 
with  extreme  care. 

The  actual  question  of  pecimiary  compensa- 
tion does  not  coneom  either  the  medical  atten- 
dant of  the  patient  or  the  medical  adviser  of  the 
company.  They  merely  have  respectively  to  bring 
forward  facts  in  support  of  their  opinions  as  to 
the  value  of  symptoms,  and  how  far  they  are 
dependent  upon  the  injury. 

By  an  early  investigation  in  such  a  manner 
as  indicated,  the  practice  of  fraud  would  be  ren- 
dered impossible,  and  by  an  accurate  knowledge 
and  stiitement  of  facts  much  conflict  of  medical 
opinion  might  be  avoided. 

TJnintentional  exaggeration  of  symptoms. 
There  are  certain  persons  who,  undoubtedly 
injured,  without  having  any  fraudulent  de- 
sign, m.iy  yet  unintentionally  exsiggerate  their 
symptoms  in  consequence  of  the  continual  direc- 
tion of  their  minds  to  their  suflTerings,  whilst  an 
action  for  damages  is  pending.  The  suspense  and 
anxiety  the  examinations  by  the  medical  men, 
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and  the  repeated  interviews  witli  their  solicitors, 
keep  tliem  in  a  constant  state  of  nervous  excite- 
ment. When,  therefore,  their  claims  are  settled, 
It  is  natural  that  the  relief  they  experience 
should  frequently  be  attended  by  beneficial  re- 
sults, or  even  complete  recovery.  See  Feigned 
Diseases. 

TBEATMEtfT. — The  chief  injuries  received  at 
the  time  of  a  railway  accident  being  surgical, 
the  treatment  adapted  for  each  particular  case 
•will  be  found  in  surgical  works.  Nevertheless 
there  are  some  general  points  in  the  immediate 
treatment,  to  which  any  medical  man  present  on 
such  occasions  would  do  well  to  attend. 

1.  Hemorrhage. —  Death  from  haemorrhage 
should  be  prevented  by  promptly  adopting  pres- 
sure of  some  kind.  If  no  tourniquet  be  at  hand, 
or  india-rubber  band,  a  handkerchief  tied  round 
the  limb  and  twisted  tight  with  a  piece  of  stick, 
will  suffice  for  the  time,  or  direct  pressure  by 
the  finger. 

2.  Fractures. — Temporary  splints  may  be  im- 
provised out  of  cushions,  newspapers,  straps,  and 
broken  pieces  of  wood,  &c.,  so  that  the  injured 
may  be  removed  with  as  little  pain  as  possible, 
and  simple  fractures  may  be  prevented  becoming 
compound.  Simple  dislocations  should  be  reduced 
at  once  if  possible. 

3.  Shock,  collapse,  and  fright. — In  the  treat- 
ment of  these  conditions  great  caution  is  required 
to  maintain  the  vital  power  until  reaction  sets 
in.  The  temperature  of  the  body,  the  strength 
and  rate  of  the  heart's  action,  together  with  the 
respiration,  should  be  kept  up  by  stimulants  and 
warmth.  Mr.  Savory,  in  his  article  on  Shock  in 
Holmes's  System  of  Surgery,  is  careful  to  point 
out,  however,  the  dangers  of  over-stimulation, 
whereby  the  flickering  powers  may  be  extin- 
guished altogether. 

4.  Exposure  to  wet  aiid  cold. — Every  endea- 
vour should  of  course  be  made  to  prevent  pro- 
longed exposure,  by  sheltering  the  injured  as 
much  as  possible,  and  securing  their  early  remo- 
val to  any  neighbouring  houses. 

W.  Rose. 

BALES  (Fr.,  Rattles). — Certain  adventitious 
sounds  heard  on  auscultation,  in  connection  with 
the  respiratory  organs,  during  the  act  of  breath- 
ing, in  various  morbid  conditions.  See  Physical 
Examination  ;  and  Rhonchcs. 

RAMOLLISSEMEITT  (Fr.,  Softening).— 
This  word  is  associated  with  all  forms  of  soften- 
ing of  tissues  and  organs  ;  but  by  English  patho- 
logists it  is  generally  used  to  denote  softening 
of  the  central  nervous  system.  See  Softening. 

EANUIiA  {ranula,  dim.  of  ram,  a  frog). — 
A  cystic  growth  in  connection  with  the  mouth, 
and  having  several  modes  of  origin.  iSsc  Mouth, 
Diseases  of. 

RAPE.— Synon.  :  Fr.  Fiol;  Ger.  llothzucht. 

Definition. — Ey  the  English  law  rape  is  de- 
fined as  '  tlio  carnal  knowledge  of  a  woman  for- 
cibly and  against  her  will.' 

General  Remarks. — The  crime  of  rape  is 
punishable  by  penal  servitude  for  life.  The 
carnal  knowledge  of  any  girl  under  ten  years  of 
age  is  punishable  in  the  same  way ;  and  the 
carnal  knowledge  of  any  girl  between  ten  and 


RAPE. 

twelve,  under  any  circumstances,  is  punishable 
by  three  years'  penal  servitude,  since  the  law 
rightly  considers  that  children  under  twelve  can 
have  no  power  to  consent  to  sexual  intercourse. 

Of  cases  of  rape  recorded  by  Casper,  73  per 
cent,  were  upon  the  persons  of  little  children 
under  twelve.  Of  136  cases  put  upon  record  by 
this  author,  the  ages  were  as  follows  : — 

From   2^  to  12  years  of  age,  99  cases. 
12    „  14       „       „    20  ,, 
„    1.5    „  18       ,.       ,,      8  ,, 
19    „  25       „       „      7  „ 
47      „       „      1  „ 
68       „       .,      1  „ 

For  proof  of  the  crime  of  rape  it  is  not  neces- 
sary that  the  force  employed  should  have  been 
of  a  violent  physical  kind.  A  mere  threat  of 
violence,  or  even  of  moral  injury,  is  '  force '  in 
the  eyes  of  the  law.  The  surreptitious  adminis- 
tration of  chloroform,  or  a  narcotic,  for  the  pur- 
pose of  having  intercourse  with  a  woman  against 
her  will,  is  also  force  in  the  eyes  of  the  law. 

The  moral  character  of  the  woman  is  theo- 
retically, but  seldom  practically,  beside  the  ques- 
tion ;  and,  provided  force  be  used  and  the  woman's 
consent  be  wanting,  sexual  intercourse  even  with 
a  prostitute  is  legally  '  rape.' 

The  punishment  of  the  crime  of  rape  was  pro- 
vided for  in  the  criminal  code  of  Moses,  who 
ordained  that  the  ravisher  of  a  betrothed  dam- 
sel should  die. 

The  Roman  law  punished  the  crime  with  death 
and  confiscation  of  goods,  but  provided  the  fol 
lowing  saving  clause  : — 

Bapta  raptoris,  out  mortem,  cut  indotatas  nup- 
iias  optet. 

Upon  this,  says  Percival,  there  arose  what 
was  thought  a  doubtful  case  :  '  Una  node  gui- 
dam  duas  rapuit ;  altera  mortem  opiai,  altera 
nuptias.' 

Many  accusations  of  rape  are  false  and  trumped 
up,  and  are  only  brought  by  the  woman  when  she 
fiids  that  some  sexual  indiscretion  is  likely  to 
bring  her  into  trouble,  or  cannot  be  concealed  by 
reason  of  her  pregnancy. 

This  being  the  case,  stale  accusations  should  be 
received  with  very  great  caution.  The  laws  of 
Henry  III.  provided  that  the  accusation  should 
be  made  immediately,  '  duvi  rccens  fuerit  maleji- 
cium.'  By  the  old  Scotch  law  no  delay  was 
allowed  in  bringing  the  accusation  ultra  unam 
nociem,  and  by  the  modern  Scotch  law  a  delay 
of  three  days  is  alone  permitted.  By  the  law  of 
England  no  limit  is  placed  on  the  time  at  which 
an  accusation  of  rape  may  be  made.  An  English 
jury  is,  however,  naturally  chary  of  giving  cre- 
dence to  a  stale  charge  of  rape.  Some  few  years 
back  a  charge  of  rape  was  brought  against  a 
gentleman  of  position  in  one  of  the  home  coun- 
ties, by  a  girl  with  whom  he  had  had  connection 
some  five  months  previously.  There  was  no  evi- 
dence that  the  girl  had  offered  any  resistance, 
and  as  the  accusation  was  brought  only  after 
pregnancy  had  become  evident,  and  after  ineffec- 
tual attempts  had  been  made  to  extort  money 
from  the  defendant's  relatives,  and  as  the  charge 
was  evidently  made  at  the  instigation  of  an 
uncle  who  was  a  superintendent  of  police,  and  a 
cousin  who  was  a  lawj'er,  the  case  was  dismissed 
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It  sho'ws,  we  think,  an  imperfection  in  the  Eng- 
lish law  that  it  should  be  possible,  under  such 
circumstances,  to  prefer  a  charge  of  so  serioiis  a 
crime. 

The  law  for  the  substantiation  of  a  charge 
of  rape  is  satisfied  with  proof  of  a  minimum 
amount  of  '  carnal  knowledge.'  The  mere  touch- 
ing of  the  vulva  by  the  penis  is  carnal  know- 
ledge in  the  eyes  of  the  law.  I'he  complete 
introduction  of  the  penis  into  the  vagina  need 
not  be  proved,  and  still  more  is  proof  of  emis- 
sion unnecessary. 

The  Signs  ov  Rape. — From  what  has  gone 
before,  it  is  evident  that  there  need  be  no  signs 
whatever.  If  a  girl  be  overawed  by  a  threat  and 
her  vulva  be  touched  by  the  penis,  that  is  rape ; 
and,  if  proved,  is  punishable  as  such. 

On  the  other  hand,  the  signs  of  rape  may  be 
very  obvious,  for  example  : — 

(a)  The  woman  may  have  been  heard  to  cry 
for  help. 

(6)  There  may  be  the  signs  of  a  struggle  at 
the  spot  where  the  rape  was  alleged  to  have 
occurred. 

(c)  There  may  be  damage  to  the  woman's 
clothing,  and  bruises  of  various  parts  of  her 
body — signs  that  she  has  been  subjected  to 
physical  force. 

{d)  The  genital  organs  may  be  found  injured  ; 
the  vulva  bruised  and  perhaps  bleeding  ;  the  hy- 
men recently  ruptured ;  and,  in  cases  where  the 
disparity  in  size  between  the  man  and  woman 
is  very  great,  rupture  of  the  perinaeum  and  mortal 
injuries  to  the  vagina. 

(e)  Seminal  spots  may  be  found  upon  the 
woman's  clothing,  which  is  a  certain  proof  of  a 
previous  '  intimate  relation '  with  a  male.  Blood- 
spots  also  afford  valuable  evidence,  but  neces- 
sarily not  so  conclusive.  Care  must  be  taken 
not  to  confound  menstrual  fluid  with  blood. 

The  concurrence  of  all  these  signs  would 
amount  to  certain  evidence  of  forcible  connec- 
tion. It  must  be  borne  in  mind,  however,  that 
violence  may  be  done  to  the  female  organs  in 
other  ways  than  by  forcible  connection,  and  the 
medical  examiner  should  be  upon  his  guard 
against  inferring  too  much  from  the  evidence 
afforded.  He  also  should  be  on  the  look-out  for 
facts  which  may  rebut  assertions  made  by  the 
woman.  Thus,  signs  of  a  previous  pregnancy  or 
the  evidence  of  previous  venereal  disease  (scars 
in  the  groin,  sores  upon  the  pudenda,  or  symp- 
toms of  constitutional  syphilis)  may  serve  to 
disprove  any  assertions  which  might  be  made 
as  to  the  woman's  virginity  or  previous  chastity. 
To  prove  whether  or  no  a  woman  be  '  virffo 
intacta '  is  next  to  impossible,  and  we  can  only 
state  the  probabilities  for  and  against.  Such  a 
question,  however,  is  quite  beside  the  mark  in 
many  cases  of  rape ;  but  the  presence  of  an 
unruptured  hymen  is  an  unlikely  occurrence 
after  forcible  connection.  An  examination  of 
the  person  of  the  supposed  ravisher  may  afford 
some  corroborative  evidence.  Blood  or  recent 
seminal  spots  upon  the  linen  or  clothing,  and 
injury  to  the  person  or  clothing,  all  afford  their 
quota  of  evidence  of  a  sexual  act  combined  with 
violence. 

It  is  a  matter  of  doubt  whether  the  rape  of  a 
woman  of  fair  size  and  strength  be  possible  by 


an  unaided  man.  If  a  woman  be  in  the  enjoy- 
ment of  her  faculties  she  is  capable  of  offering 
an  amount  of  resistance  which  would  be  well- 
nigh  insuperable ;  and  if  she  have  offered  a  decent 
resistance,  the  person  of  the  ravisher  should  bear 
evidence  of  it. 

Eape,  as  we  have  seen,  is  most  often  con.- 
mitted  on  children  of  tender  years.  It  is  well  to- 
be  on  one's  guard  against  error  with  regard  to 
the  rape  of  little  children.  It  must  have  come 
within  the  experience  of  most  members  of  the 
profession,  and  especially  of  those  engaged  in 
hospital  practice,  to  have  brought  to  them  chil- 
dren suffering  from  a  purulent  discharge  from 
the  vagina,  the  mother  at  the  same  time  alleg- 
ing that  someone  must  have  violated  the  child. 
It  must  be  borne  in  mind  that  purulent  dis- 
charges from  the  vagina  are  not  uncommon  in 
ill-fed,  dirty,  scrofulous  children  ;  and  that  after 
some  of  the  infantile  acute  specifics,  sloughing 
of  the  pudenda  is  a  rare,  though  recognised, 
occurrence.  The  case  of  Jane  Hampson,  set.  4, 
who  died  of  sloughing  of  the  genitals  at  Man- 
chester in  1791,  should  stand  as  an  incentive  to 
caution  in  these  matters.  The  signs  were  con- 
sidered as  those  of  defloration,  and  the  coroner's 
jury  returned  a  verdict  of  murder  against  the 
boy  who  slept  with  her,  but  luckily  for  the  male 
child  there  occurred  many  other  cases  of  slough- 
ing of  the  pudenda  in  Manchester  before  he  was 
brought  to  trial,  and  as  the  doctor  who  was 
called  to  Hampson  recognised  and  acknowledged 
his  error,  the  boy  was  discharged.  It  was  at 
one  time  a  popular  belief  that  connection  with 
a  virgin  was  a  sure  cure  for  venereal  disease, 
and  this  has  led,  no  doubt,  to  many  cases  of 
rape  on  young  children.  The  presence  of  vene- 
real disease  in  one  or  both  of  the  parties  may 
be  of  value  as  evidence.  Its  presence  in  the 
woman  and  not  in  the  man  affords  a  strong  pre- 
sumption against  rape. 

The  finding  of  spermatozoa  within  the  vagina 
is  proof  positive  of  connection.  But  here,  again, 
care  must  be  taken  not  to  mistake  for  sperma- 
tozoa the  trichomonas  vaginalis — a  microscopic 
organism,  not  unlike  a  tadpole  in  shape,  which 
has  been  described  by  M.  Donn^,  as  occasionally 
found  in  vaginal  mucus.  It  must  be  remem- 
bered, also,  that  seminal  fluid  may  contain  no 
spermatozoa.  Rape  is  occasionally  effected  with 
so  much  violence  that  death  results.  Ogston 
records  the  case  of  one  Margaret  Paterson,  who 
was  raped  between  Edinburgh  and  Dalkeith  by 
two  carters,  who  took  her  into  their  cart  on  the 
pretence  of  helping  her  on  her  journey.  They 
forcibly  held  her  down  and  repeatedly  violated 
her  person,  and  afterwards  took  stones  from  the 
road,  coals,  straw,  prickly  plants,  &c.,  and  forced 
them  into  the  vagina.  They  then  left  her  in  a 
ditch,  and  she  died  in  three  days  of  her  injuries. 
Post  mortem  the  vagina  and  rectum  were  found 
lacerated  and  broken  down  into  one  passage,  and 
the  abdominal  viscera  in  a  high  state  of  inflam- 
mation. The  two  carters  were  convicted  and 
executed. 

It  has  been  doubted  whether  pregnancy  can 
follow  rape,  but  there  seem  to  be  no  sufficient 
grounds  for  this  doubt. 

When  called  to  a  case  of  supposed  rape  the 
medical  examiner  must  remember  to  take  note 
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of  ever}'  circumstance — the  time  that  has  elapsed 
since  the  alleged  outrago,  the  mental  stato  of  the 
woman,  her  size  and  physical  power  as  compared 
with  that  of  the  man,  evidences  of  a  struggle 
in  the  surroundings  of  the  woman,  or  on  her 
clothing  and  person.  He  should  keep  his  mind 
open  to  receive  any  facts  which  may  throw  light 
on  the  moral  character  of  the  woman.  He  should 
accurately  take  note  of  the  exact  condition  of  the 
genital  organs  and  linon  ;  should  take  possession 
of  all  stained  linen  for  the  purpose  of  chemical 
and  microscopic  examination ;  and  should  re- 
move a  portion  of  any  discharge  which  may  be 
found  in  the  vagina  for  the  same  purpose.  In 
drawing  up  a  report,  he  should  describe,  as  accu- 
rately and  drily  as  possible,  all  facts  which  he 
may  notice;  and  should  be  carefully  upon  his 
guard  against  drawing  any  undue  conclusions 
from  those  facts.  G.  V.  Pooke. 

RASH. — An  outbreak  of  redness  of  the  skin, 
or  efflorescence ;  called  by  the  Greeks  an  exan- 
thema, or  blossoming  out.  The  word  rash,  or  as 
it  were  '  rush,'  conveys  the  idea  of  suddenness, 
whilst  in  reference  to  development  it  is  generally 
extensive.  The  best  illustrations  of  the  rashes 
and  of  the  meaning  of  the  term  are  erythema, 
the  red  rash ;  roseola,  the  rose-rash ;  rubeola, 
the  crimson  rash,  generally  known  as  measles ; 
scarlatina,  the  scarlet  rash  ;  purpura,  the  purple 
rash ;  and  urticaria,  the  nettle  rash. 

EATIONAL  {ratio,  reason).  In  conformity 
to  reason. — A  term  applied  to  the  mental  state  ; 
also  to  treatment  when  founded  on  scientific  prin- 
ciples, in  contradistinction  to  empirical  treatment, 
founded  solely  on  experience.  Sec  Conscious- 
KBSS,  Disorders  of;  and  Disease,  Treatment  of. 

EEACTIOTT. — "When  any  substance  or  in- 
fluence affects  the  organism  sufficiently  to  cause 
appreciable  physiological  disturbance  within  it, 
it  is  said  to  have  a,  physiological  actio7i  upon  the 
body ;  or,  more  briefly,  to  act  or  to  have  an  action 
upon  it.  If  the  effect  of  such  an  influence  have 
been  well-marked,  the  organism  does  not  simply 
return  to  the  original  or  ordinary  condition,  or 
to  what  is  called  the  'physiological  balance,' 
with  the  cessation  of  the  influence ;  but  passes 
beyond  it  into  a  state  characterised  by  pheno- 
mena, which  are,  speaking  broadly,  the  opposite 
of  the  former.  The  condition  which  is  thus  the 
effect  or  outcome  of  the  action'  is  called  the  re- 
action ;  and  the  same  name  is  also  given  to  the 
process  by  which  the  primary  effect  passes  into 
the  secondary.  The  cold  bath  furnishes  a  fami- 
liar illustration  of  physiological  action  and  reac- 
tion. The  contraction  of  the  superficial  vessels, 
the  pallor,  the  sensation  of  intense  cold,  and 
the  fall  of  temperature,  which  are  the  immediate 
effects  of  the  cold  bath,  are  speedily  replaced  by 
such  exactly  opposite  phenomena  as  dilatation 
of  the  cutaneous  vessels,  flushing  of  the  skin,  a 
warm  glow,  and  a  rise  of  temperature  ;  and  in  the 
same  way  the  primary  nervous  stimulation  gives 
way  to  a  feeling  of  general  calmness  and  com- 
fort. It  is  generally  found  that  the  phenomena 
cf  action  and  reaction  are  in  direct  proportion  to 
each  other,  unless  the  action  bo  excessive,  in  which 
case  reaction  may  not  set  in.  In  other  instances 
the  in'itabiltty  or  excitability  of  the  organism. 


whether  as  a  whole  or  in  part,  may  be  eithei" 
unnaturally  increased  or  unnaturally  diminished, 
and  the  reaction  be  excessive  or  imperfect  accord 

Excessive  emotional  excitement,  whether  plea- 
surable or  painful  in  nature,  such  as  joy  or  fear, 
may  similarly  be  followed  by  corresponding  de- 
pression, by  prostration,  or  even  by  death.  In 
the  reaction  which  follows  severe  injuries,  espe- 
cially when  they  are  met  with  under  circum- 
stances of  intense  fear — for  example,  in  railway 
accidents,  both  the  bodilj'  and  the  mental  func- 
tions, so  called,  are  simultaneously  involved. 

The  effects  of  reaction  are  also  illustrated 
locally  in  the  condition  of  wounds.  Local  re- 
action takes  the  form  chiefly  of  inflammation, 
and  is  carefully  studied  by  the  surgeon,  who  finds 
in  it  a  ready  means  of  estimating  the  severity  of 
an  injury ;  the  vigour  of  the  system  generally, 
and  of  the  affected  part ;  or,  it  may  be,  the  value 
of  some  particular  kind  of  treatment. 

Reaction  may  itself  call  for  treatment  when 
it  is  either  imperfect  or  excessive.  Stimulation 
is  demanded  in  the  former  case,  for  instance,  by 
warmth,  alcohol,  or  ammonia.  When  reaction 
is  excessive,  nervous  and  circulatory  sedatives 
are  equally  indicated. 

J.  Mitchell  Bhuce. 

RECEPTACTJIiUM  CHYLI,  Diseases  of. 
The  reeeptaculum  chyli  is  the  dilated  portion 
forming  the  commencement  of  the  thoracic  duct, 
which  receives  the  contents  of  the  lacteal  vessels 
and  of  the  lymphatics  of  the  lower  limbs  and 
abdomen.  It  lies  deep  in  the  abdominal  cavity, 
about  the  level  of  the  first  lumbar  vertebra.  The 
only  morbid  conditions  which  need  be  specially 
noticed  in  connection  with  it  are  dilatation  and 
rupture.  The  reeeptaculum  has  been  found  in 
rare  instances  enormously  dilated,  and  its  walls 
thickened.  It  has  also  been  known  to  burst  as 
a  result  of  this  dilatation,  with  the  escape  of  its 
contents  into  the  peritoneal  cavity,  fatal  perito- 
nitis being  thus  set  up.  It  would  be  quite  im- 
possible to  diagnose  these  conditions  during  life, 
and  they  have  only  been  discovered  on  post- 
mortem examination. 

Frederick:  T.  Eobehts. 

EECRUDESCENOE  (re-,  again,  and  cru- 
desco,  I  become  fresh). — The  increase  or  exacer- 
bation of  a  disease  or  morbid  process,  after  a 
temporary  diminution  ;  for  example,  of  fever  or 
inflammation. 

RECTUM,  Diseases  of.— Stnon.:  'Ft.  Ma- 
ladies duEecium;  Ger.  Krankhdten  des  Mast- 
darms. 

The  diseases  of  the  rectum  may  be  con- 
veniently discussed  in  the  foUovring  order: — 1. 
Congenital  imperfections  ;  2.  Fistula  in  Ano  ;  3. 
Malignant  Disease;  4.  Polypus;  5.  Prolapsus; 
6.  Stricture ;  7.  Villous  Tumour  ;  and  8.  Ulcera- 
tion. Other  diseases  connected  with  the  rectnm 
will  be  found  discussed  under  special  headings. 
See  Antts,  Diseases  of ;  Dkpjbcation,  Disorders 
of;  ILsMOBBHorns  ;  and  Stools,  Characters  of. 

1.  Congonital  Imperfections. — Malforma- 
tions of  the  rectum  may  be  classed  as  follows: — 
1.  Imperforate  anus,  without  deficiency  of  the 
rectum.    2.  Imperforate  anus,  the  rectum  being 
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jiartiaUy  or  -wholly  deficient.  3.  Anus  opening 
into  a  cul-de-sac,  the  rectum  being  partially  or 
wholly  deficient.  4.  Imperforate  anus  in  the 
male,  the  rectum  being  partially  or  -whoUj'  de- 
ficient, the  boTvel  communicating  with  theurethra 
or  neck  of  the  bladder.  5.  Imperforate  anus  in 
the  female,  the  rectum  being  partially  deficient 
and  communicating  -with  the  vagina.  6.  Imper- 
forate anus,  the  rectum  being  partially  deficient, 
and  opening  externally  in  an  abnormal  situation 
by  a  narrow  outlet.  7.  Narrowing  of  the  anus. 
These  imperfections  can  be  remedied  only  par- 
tially or  completely  by  surgical  operations. 

2.  Fistula  in  Ano. — Descbiption. — The 
loose  areolar  tissue  around  the  lower  part  of  the 
rectum  is  occasionally  the  seat  of  abscess,  which 
bursts  externally'  near  the  anus  {see  Pebi- 
PBOCTiTis).  But  instead  of  the  part  healing 
afterwards,  like  abscesses  in  other  situations,  the 
walls  contract  and  become  fistulous,  and  the 
patient  is  annoyed  by  a  discharge  from  the  open- 
ing. On  introducing  a  probe  it  may  pass  through 
a  small  opening  in  the  coats  of  the  rectum  into 
the  bowel.  The  case  is  then  called  a  complete 
fistula.  When  there  is  no  external  opening,  the 
complaint  is  named  blind  internal  fistula.  The 
external  orifice  is  usually  near  the  anus,  being 
indicated  by  a  button-like  growth  with  a  central 
opening.  The  abscess  before  bursting  may  have 
burrowed  to  some  distance,  and  the  external 
orifice  may  be  situated  in  the  direction  of  the 
buttock  or  perineum.  Fistula  in  ano  arises  also 
in  other  ways.  It  commonly  originates  in  a 
phlegmonous  abscess,  the  action  of  the  sphincter 
muscle  and  the  disturbance  of  defaecation  prevent- 
ing the  closure  of  the  sac.  An  ulcer  just  witliin 
the  external  sphincter  sometimes  perforates  the 
bowel,  allowing  the  escape  of  fseculent  matter 
into  the  areolar  tissue,  and  thus  leads  to  abscess. 
Ulceration  induced  by  a  pointed  foreign  body, 
as  a  fish-bone,  may  also  induce  a  rectal  abscess. 
In  all  these  cases  the  inner  orifice  of  the  fistula 
is  just  within  the  external  sphincter.  Fistula 
occurs  also  in  phthisical  subjects,  owing  to  tuber- 
cular ulceration  of  the  mucous  membrane  of  the 
rectum.  The  inner  opening  is  sometimes  found 
higher  up  the  bowel,  aud  there  may  be  more 
than  one,  the  sinuses  being  complicated.  An  anal 
fistula  is  an  annoying  complaint.  The  patient  is 
troubled  with  a  discharge  which  stains  the  linen, 
and  with  the  escape  of  flatus.  I'istula  is  a  dis- 
ease of  middle  life,  more  common  in  men  than 
in  women. 

Tbeatmekt. — The  cure  is  by  a  surgical  opera- 
tion. 

3.  Malignant  Disease. — The  coats  of  the 
rectum  are  subject  to  carcinomatous  and  sarco- 
matous disease.  These  growths  invade  the  bowel 
to  a  greater  or  less  extent,  contracting  the  pas- 
sage irregularly,  and  sometimes  almost  closing  it. 
Fungoid  growths  also  spring  from  the  coats  and 
project  into  the  bowel,  blocking  the  passage.  Tlie 
degeneration  and  invasion  of  tissues  may  reach  the 
vagina  in  the  female,  or  the  urethra  and  bladder 
in  the  male,  and  may  oven  penetrate  the  perito- 
neum. Malignant  disease  may  attack  any  part 
of  the  bowel,  but  generally  appears  in  tlio  lower 
part,  within  three  inches  of  the  anus.  It  is  liable 
also  to  affect,  though  less  frequently,  the  point 
where  the  sigmoid  flexure  terminates. 


Description. —  The  disease  generally  com- 
mences insidiously.  Its  early  symptoms  are 
often  similar  to  those  of  simple  stricture,  and 
the  real  disease  is  not  detected  until  a  con- 
siderable change  has  taken  place  in  the  con- 
dition of  the  bowel.  The  patient  is  troubled 
with  flatulency;  has  difficulty  in  passing  his 
motions;  and  as  the  disease  progresses,  ex- 
jHu-iences  pains  about  the  sacrum,  which  gradu- 
ally increase  in  severity,  and  dart  down  the  limbs. 
The  stools  become  relaxed  and  frequent;  contain 
blood ;  and  in  passing  cause  a  scalding  pain. 
Often  also  there  is  a  thin  offensive  serous  dis- 
charge. Loss  of  retentive  power  may  ensue, 
from  destruction  of  the  sphincter,  or  of  the  nerve 
supplying  the  muscle.  As  the  disease  advances 
the  patient  loses  flesh,  .and  exhibits  the  blanched, 
sallow  look,  anxious  countenance,  and  emaciated 
appearance  commonly  observed  in  persons  suffer- 
ing from  malignant  disease.  In  consequence  of 
communications  established  with  the  neighbour- 
ing passages,  liquid  faeces  escape  from  the  urethra 
in  the  male  and  vagina  in  the  female ;  and  at 
length  the  patient  becomes  hectic  and  exliausted, 
worn  out  by  this  painful  and  distressing  malady. 
Complete  obstruction  may  occur,  and  accelerate 
the  fatal  termination.  There  is  great  variety 
in  the  degree  of  suffering,  and  of  constitutional 
derangement.  The  sufferings  are  in  some  in- 
stances excruciating,  in  others  very  slight.  Ma- 
lignant disease  usually  occurs  in  middle  life,  but 
occasionally  in  the  aged.  It  is  more  common  in 
men  than  in  women. 

Treatment. — Little  can  be  effected  by  reme- 
dies in  this  terrible  disease,  beyond  palliation 
of  the  symptoms,  and  ease  from  pain.  The  gene- 
ral health  may  be  supported  by  tonics.  The 
motions  must  be  kept  soft  by  medicines  or  by 
injections,  and  pain  must  be  alleviated  by  chloral 
or  morphia  in  suppositories  or  subcutaneous  in- 
jections. In  cases  of  obstruction,  as  well  as  in 
cases  of  severe  suffering,  life  may  be  prolonged 
by  colotomy.  Excision  of  the  diseased  bowel 
has  also  been  resorted  to,  but  not  with  much 
success. 

4,  Polypus. — Polypus  of  the  rectum  occurs 
in  two  forms,  the  soft  or  follicular,  and  the  hard 
or  fibrous. 

Description, — The  soft  polypus  consists  of  an 
agglomeration  of  elongated  follicles,  covered  with 
a  distinct  cylindrical  epithelium,  witli  a  network 
of  small  vessels  ramifying  in  it,  and  a  peduncle 
which  varies  in  length.  The  poly'pus  is  usually 
single,  but  several  may  exist.  In  children  the 
polypus  usually  makes  its  appearance  at  the 
anus  after  a  stool,  resembling  a  small  strawberry, 
being  soft  in  texture,  granular  on  the  siu-face, 
and  of  a  red  colour.  It  has  a  narrow  pedicle 
about  the  size  of  a  crowquill,  two  or  throe  inches 
in  length,  attached  to  the  wall  of  the  rectum.  It 
produces  no  suffering,  but  causes  a  sliglit  bloodj 
discharge.  The  hard  or  fibrous  polypus  occurs 
in  adults,  is  of  a  pear-shape,  and  has  a  peduncle 
more  or  less  long  and  thick.  It  seldom  bleeds, 
but  occasions  a  slight  mucous  discharge;  and 
w'hon  the  peduncle  is  long,  the  growth  pro- 
trudes at  the  anus  after  stool. 

Treatment. — The  treatment  is  very  simple. 
For  the  soft  polypus  n  ligature  should  be  tied 
round  the  pedicle.    This  gives  no  pain,  and  tho 
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polypus  comes  away  in  two  or  three  days.  It 
should  not  be  excised -without  the  previous  appli- 
cation of  a  ligature,  as  dangerous  bleeding  is 
liable  to  follow.  The  hard  polypus  may  be  re- 
moved by  ligature  or  the  dcrasour. 

5.  Prolapsus.  —  In  relaxed  states  of  the 
sphincter  muscle  and  coats  of  the  bowel,  loose 
folds  of  mucous  membrane  are  liable  to  protrude 
and  require  replacement.  This  protrusion  and 
exposure  of  thickened  mucous  membrane,  with 
or  without  internal  haemorrhoids,  has  been  erro- 
neously described  by  writers  as  prolapsus  of  the 
rectum.  In  the  true  prolapsus,  there  is  much 
more  than  an  eversion  of  the  lining  membrane 
of  the  bowel.  The  gut  is  inverted ;  there  is  a 
'  falling-down '  and  protrusion  of  the  whole  of 
the  coats — a  change  analogous  to  intussuscep- 
tion, but  differing  from  it  in  the  circumstance 
that  the  involved  intestine,  instead  of  being 
sheathed  or  invaginated,  is  uncovered  and  pro- 
jects externally. 

.iEtiologt. — Prolapsus  is  observed  generally 
between  the  ages  of  two  and  four,  but  may  occur 
later  in  life.  In  infancy  it  is  produced  by  pro- 
tracted diarrhoea.  The  straining  efforts  to  pass 
water  in  stone  in  the  bladder  also  give  rise  to 
this  affection  in  young  subjects.  In  adults  the 
descent  results  chiefly  from  a  weakened  condition 
of  the  sphincter  and  levator  ani  muscles.  It  is 
more  common  in  women  than  in  men,  arising  in 
the  former  from  the  parts  being  weakened  in 
child-bearing.  Young  subjects  generally  outgrow 
this  complaint  by  the  period  of  puberty ;  and 
common  as  is  prolapsus  in  early  life,  it  is  rather 
rare  in  young  grown-up  subjects. 

Description. — The  length  of  bowel  protruded 
varies  from  an  inch  to  six  inches  or  even  more. 
"When  not  of  any  great  length,  the  protrusion 
forms  a  rounded  swelling  which  overlaps  the 
anus,  at  which  part  it  is  contracted  into  a  neck. 
In  its  centre  there  is  a  circular  opening  commu- 
nicating with  the  intestinal  canal.  An  inversion 
of  greater  length  forms  an  elongated  pyriform 
tumour,  the  free  extremity  of  which  is  tilted 
forwards  or  to  one  side.  The  protrusion  may 
present  the  usual  florid  appearance  of  the  mucous 
membrane ;  or  a  violet,  livid  colour  from  conges- 
tion, consequent  upon  contraction  of  the  sphincter. 
The  mucous  surface  is  often  thickened  and  glan- 
dular, and  sometimes  ulcerated  from  friction 
against  the  thighs  and  clothes.  Thickening  of 
the  coats  of  the  bowel  accounts  for  the  difficulty 
in  reducing  the  parts,  and  keeping  them  reduced 
afterwards,  so  often  experienced  in  the  treat- 
ment of  these  cases  in  children,  the  bowel  being 
too  large  to  be  conveniently  lodged  in  its  natural 
position,  and  like  a  foreign  body  exciting  the 
action  of  expulsion.  An  atonic  or  relaxed  state 
of  the  sphincter  muscle  is  shown  by  the  facility 
with  which  one  or  two  fingers  can  be  passed 
through  the  anus  even  in  young  children. 

Theatment. — In  children  irritability  of  the 
bowels  and  diarrhoea  must  be  checked,  and  dis- 
ordered secretions  corrected,  by  suitable  reme- 
dies, In  slight  cases  it  will  be  sufficient  to 
direct  the  nurse  by  steady  compression  to  push 
the  protrusion  back  into  the  pelvis.  The  relaxed 
Btate  of  the  membrane  may  be  treated  with 
astringent  injections  of  alum,  or  muriated  tinc- 
ture of  iron,  used  cold.    If  the  bowel  slips  down 
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when  the  child  moves  about,  a  rectal  supporter 
may  be  worn.  When  the  exposed  surface  i» 
ulcerated,  it  may  be  painted  with  a  solution  of 
nitrate  of  silver,  20  grains  to  the  ounce.  The 
patient  should  be  made  to  relieve  the  bowels  in 
the  recumbent  posture.  In  adults  the  anal 
aperture  may  be  contracted,  and  the  fall  of  the 
rectum  prevented,  by  the  application  of  the 
mineral  acids  or  of  potassa  fusa  to  the  raucous 
membrane  near  its  junction  with  the  skin.  In 
more  severe  cases  the  complaint  may  be  remedied 
by  operation. 

6.  Stricture. — Stricture  may  be  very  limited 
in  extent,  and  is  then  termed  annular ;  or  the 
contraction  may  include  a  portion,  more  or  less 
considerable,  of  the  coats  of  the  bowel.  Above 
the  stricture  the  rectum  is  commonly  dilated  and 
thickened,  owing  to  a  general  hypertrophy  of  the 
bowel,  particularly  of  the  muscular  coat.  The 
mucous  coat  at  this  part  is  usually  red  from 
capillary  injection,  and  ulcerated,  and  supplies 
an  abundant  purulent  discharge.  Often  uk-erated 
apertures  lead  to  fistulous  passages,  extending 
some  distance,  and  opening  externally  near  the 
anus  or  in  the  buttock,  and  in  women  in  the 
vagina.  The  stricture  is  usually  at  the  lower 
part  of  the  bowel,  from  an  inch  and  a  half  to 
two  inches  from  the  anus.  It  also  occurs  at  the 
point  where  the  sigmoid  flexure  terminates  in 
the  rectum.  The  disease  originates  in  chronic 
inflammation  of  the  mucous  and  submucous  areo- 
lar tissue  of  the  rectum.  Women,  in  whom  the 
disease  is  much  more  common  than  in  men,  have 
ascribed  its  origin  to  a  difficult  labour,  during 
which  the  bowel  was  injured.  Strictures  of  the 
rectum  often  also  originate  in  the  contraction 
consequent  upon  the  healing  of  ulcers  or  wounds 
in  the  bowel,  especially  syphilitic.  It  is  a  dis- 
ease of  middle  life. 

Description.— The  earliest  symptom  is  habi- 
tual constipation,  with  difficult  defaeeation  when 
the  motions  are  solid.  As  the  contraction  in- 
creases, the  constipation  becomes  more  obsti- 
nate, and  the  stools  are  diminished  in  calibre, 
and  are  often  voided  in  lumps.  A  brown  slimy 
fluid  escapes  with  the  motions,  and  there  is  a 
burning  sensation  after  stool,  and  flatulent  dis- 
tension of  the  colon.  As  the  disease  makes  pro- 
gress and  ulceration  ensues,  the  discharges  be- 
come purulent  and  bloody,  and  the  sufferings  are 
much  increased.  There  is  sometimes  so  copious 
a  discharge  as  to  mislead  the  practitioner,  the 
stricture  being  overlooked,  and  the  case  treated 
as  one  of  protracted  diarrhoea.  The  appetite  may 
remain  good,  and  the  general  health  may  be  but 
little  impaired;  but  in  the  course  of  time  the  de- 
rangement of  the  digestive  functions,  the  irrita- 
tion kept  up  by  the  disease,  and  the  exhausting 
discharges  bring  on  hectic  symptoms.  The 
appetite  fails,  the  body  emaciates,  night-sweats 
become  profuse,  and  the  stricture  directly  or 
indirectly  becomes  the  cause  of  death.  This  is 
sometimes  hastened  by  a  lodgment  of  hardened 
faeces  or  some  foreign  body  just  above  the  stric- 
ture, so  as  to  block  up  the  passage,  and  occasion 
aU  the  symptoms  of  internal  obstruction.  In 
patients  with  stricture  small  flattened  excres- 
cences are  usually  observed  at  the  margin  of  the 
anus.  These  cutaneous  growths  resemble  col- 
lapsed external  piles,  except  that  they  are  redder 
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in  colonr,  and  are  kept  moist  by  the  escape  of  an 
irritating  discharge  from  the  bowel.  In  many 
cases  the  interior  of  the  rectum  is  abundantly 
studded  with  small  excrescences  or  irregular 
growths  of  the  surface,  and  fokls  of  the  mucous 
raembi-ane,  the  result  of  chronic  inflammation. 

Diagnosis. — A  stricture  in  the  lower  part  of 
tlie  rectum  can  be  easily  detected  by  tactile 
examination.  It  must  be  borne  in  mind  that 
the  bowel  is  liable  to  be  obstructed  by  disease 
of  the  neighbouring  viscera,  an  enlarged  or  dis- 
placed uterus,  fibrous  tumours  of  this  organ,  an 
ovarian  growth,  pelvic  hseraatocele,  excessively 
hypertrophied  prostate,  or  hydatid  tumour  be- 
tween the  bladder  and  rectum. 

Treatment. — The  main  object  in  treatment  is 
to  dilate  the  contracted  parts  sufBciently  for  the 
free  passage  of  the  motions,  and  this  is  to  be 
effected  by  mechanical  means — by  the  passage 
of  bougies.  Means  must  also  be  adopted  to 
relieve  the  irritability  of  the  part,  and  to  ensure 
the  regular  passage  of  soft  evacuations.  Opiate 
suppositories  at  bed-time,  castor  oil,  cod-liver 
oil,  aperient  waters,  and  local  applications  of 
solution  of  nitrate  of  silver,  are  the  remedies 
required.  In  old  inveterate  strictures,  wearing 
out  the  patient's  strength,  the  writer  has  recom- 
mended colotomy. 

7.  Villous  Tumoiir. — Villous  tumour,  a 
growth  similar  to  that  which  occurs  in  the 
bladder,  springs  from  the  mucous  membrane  of 
the  rectum,  generally  by  a  broad  base  ;  is  soft  in 
.striicture  ;  and  is  composed  of  a  number  of  pro- 
jecting papillffi  or  villi.  It  is  innocent  in  charac- 
ter, and  is  not  apt  to  return  after  removal.  Its 
chief  peculiarity  is  a  remarkable  disposition  to 
bleed.  The  villous  tumour  occurs  only  in  adults, 
and  is  a  rare  disease.  It  should  be  removed  by 
ligature  if  possible,  or  by  the  clamp-forceps. 

8.  Ulceration. — Deschiption.  —  Chronic  ul- 
ceration may  arise  from  dysentery,  tubercular 
disease,  or  syphilis.  Dysenteric  ulcers  are  exten- 
sive, and  occur  to  persons  who  have  been  in 
tropical  climates,  or  exposed  to  hardships,  and 
deprived  of  proper  nutriment.  The  tubercular 
ulcer  is  usually  small  in  size,  but  indisposed  to 
heal.  Syphilitic  ulcers  are  large,  deep,  and  ir- 
regular, and  occur  generally  in  women  It  is  a 
question  whether  they  are  due  to  direct  conta- 
gion, the  mucous  membrane  of  the  bowel  be- 
coming inoculated  with  matter  from  sores  on  the 
vulva,  or  in  a  more  direct  way,  or  whether  the 
ulceration  is  the  result  of  constitutional  disease. 
The  chief  symptoms  are  a  purulent  discharge 
from  the  anus;  motions  loose  and  mixed,  or 
coated  with  a  slimy  fluid  and  streaked  with 
blood ;  soreness  in  defsecation  ;  and  occasionally 
tenesmus.  The  characters,  position,  and  extent 
of  ulceration  can  be  ascertained  by  examination 
with  the  finger  and  with  the  speculum. 

TttKATirENT. — The  treatment  depends  on  the 
nature  and  extent  of  the  disease,  and  upon  the 
constitutional  condition  of  the  patient.  In  severe 
cases  the  patient  should  bo  kept  in  the  recum- 
bent position.  In  extensive  destruction  of  the 
mucous  surface,  with  free  discharges,  especially 
when  originating  in  dysentery,  vegetable  astrin- 
gents, such  as  simaruba  and  krameria,  combined 
with  mineral  acids  and  opiates,  are  of  great  ser- 
vice in  restraining  the  tenesmus  and  irritating 
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discharges.  The  nitrate  of  bismuth,  with  mag- 
nesia and  anodynes,  also  affords  great  relief,  and 
the  sulphate  of  copper  with  opium  may  often 
be  given  with  advantage.  When  the  ulceration 
is  consequent  on  constitutional  syphilis  or 
scrofula,  the  remedies  appropriate  to  these  dis- 
eases are  required.  The  local  treatment  consists 
in  the  application  of  weak  solutions  of  nitrate  of 
silver  or  sulphate  of  copper,  and  anodyne  injec- 
tions with  mucilage,  or  anodyne  suppositories. 

T.  B,  Curling. 

EECTJBBENT  DISEASES.  —  Diseases 
which  have  a  tendency  to  return  after  their 
actual  or  apparent  cure  or  removal,  either  with- 
out any  obvious  cause,  such  as  cancer  or  ague, 
or  from  some  very  slight  cause,  such  as  gout  or 
rheumatism. 

BECTTEBEITT    mSAUITY.      See  In- 

SANiTT,  Varieties  of. 

BECTTBBEITT  LABYWGEAL  IsTBEVB, 

Diseases  of. — See  Pnbumogastric  Nbevb,  Dis- 
eases of. 

BED  GUM. — An  eruption  of  scattered  red 
pimples  on  the  skin  of  infants  ;  more  scientifi- 
cally described  as  lichen  urticatus.  In  infants 
the  eruption  has  obtained  the  name  of  strophu- 
lus, from  its  presumed  association  with  a  dis- 
ordered state  of  the  bowels,  accompanied  with 
colic.  The  term  '  gum  '  alludes  to  a  resemblance 
between  a  pimple  on  the  skin  and  the  exudation 
of  gum  from  a  tree  in  the  form  of  a  drop,  and  is 
an  illustration  of  the  frequent  reference  to  the 
vegetable  kingdom  in  the  nomenclature  of  skin- 
diseases.    See  Lichen  ;  and  STHOPinxLUS. 

FIeasmtjs  Wilson. 

EEDUPLICATIOM". — A  doubling ;  a  term 
generally  used  in  reference  to  the  sounds  of  the 
heart.    See  Physical  Examination. 

EEDUX  (Lat.,  returned). — A  term  signifying 
the  return  of  certain  physical  signs,  after  their 
temporary  disappearance  in  the  course  of  a  dis- 
ease ;  usually  associated  with  crepitation  in  pneu- 
monia, and  with  friction  in  pleurisy  and  pericar- 
ditis. Eedux  signs  are  usually  significant  of  a 
favourable  tendency  in  a  disease.  See  Physical 
Examination. 

EEELEX  DISOEDEES.  — These  consti- 
tute a  very  varied  group  of  affections,  most  of 
which  are  indi^adually  considered  elsewhere,  in 
separate  articles.  But  it  will  be  useful  here  to 
say  a  few  words  concerning  them  as  a  group,  in 
order  thii.t  the  mutual  relations  of  many  appa- 
rently discordant  conditions  may  thus  be  set 
forth,  from  the  point  of  view  of  their  origin  or 
pathogenesis. 

Patholooy. — The  factors  concerned  in  the 
production  of  a  reflex  disordet  are  in  kind  those 
which  are  needful  for  the  production  of  a  '  reflex 
action' — though  in  the  former  case  such  causes 
act  for  an  inordinately  long  time,  or  else  with  an 
intensity  which  is  altogether  unusual.  In  each 
case  we  must  have  (a)  afferent  impressions  re- 
sulting from  the  influence  of  a  foreign  body  or 
a  pathological  state  (such  as  inflammation  or 
ulceration),  acting  as  an  irritant  upon  afferent 
4  Q, 
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nerves,  either  in  some  part  of  their  course,  or  in 
their  peripheric  sites  of  distribution— whether 
such  sites  be  situated  upon  the  external  surface 
of  the  body,  or  upon  some  part  of  one  or  other  of 
the  mucous  surfaces  within  the  body.  Thus  it 
happens  that  the  determining  cause  may  in  some 
n&ses  be  associated  with  painful  impressions, 
though  in  many  other  instances  such  impressions 
may  be  more  or  less  completely  absent.  Occa- 
sionally mental  emotions  may  take  the  place  of 
peripheric  impressions,  as  inciters  of  abnormal 
reflex  phenomena. 

The  next  essential  factor  (i)  is  that  the  af- 
ferent impressions  (painful  or  non-painful)  pro- 
duced by  the  irritant  or  pathological  state,  should 
pass  from  the  nerves,  conveying  them  through  a 
related  nerve-centre,  which,  from  one  or  other 
cause,  chances  to  be  in  a  state  of  exalted  acti- 
vity; and  thence  (c)  be  reflected  along  one  or 
other  set  of  efferent  nerves,  so  as  to  produce 
effects  of  this  or  that  order. 

Vabieties.— As  efferent  nerves  are  distributed 
to  glands,  and  to  muscles  (both  involuntary  and 
voluntary),  reflex  phenomena  may  show  them- 
selves in  one  or  other  of  two  principal  directions 
—that  is,  (1)  by  the  modification  of  the  quan- 
tity or  quality  of  some  secretion,  or  (2)  by  the 
production  of  spasmodic  contractions  in  certain 
muscles,  either  of  the  involuntary  or  of  the 
voluntary  type.  In  these  ways,  multitudinous 
and  varied  effects  are  apt  to  be  produced  on  dif- 
ferent occasions,  as  may  be  gathered  from  the 
following  brief  illustrations. 

1.  Modified  secretions.— The  morbid  effects 
belonging  to  this  class  of  reflex  disorders  show 
themselves,  for  the  most  part,  by  a  diminution 
rather  than  by  an  increase  in  the  amount  of 
the  secretion  of  the  gland  whose  functions  are 
affected,  as  when  irritation  of  some  of  the  abdo- 
minal nerves  leads  to  a  suppression  of  the  renal 
secretion,  by  setting  up  some  form  or  mode  of 
inhibitory  influence.    The  action  of  cold  upon 
the  external  surface  of  the  body  in  producing  an 
increased  secretion  of  urine,  is  probably  brought 
about  by  an  augmented  determination  of  blood 
to  the  kidneys,  and  not  as  a  simple  result  of 
reflex  action.  The  mental  conditions  of  anxiety, 
fear  or  terror  do,  however,  often  lead  to  an 
increased  secretion  of  urine ;  and  the  increased 
secretion  in  these  cases  may  be  brought  about 
by  simpler  and  more  purely  reflex  influences. 
Again,  precisely  the  same  mental  states  may 
\ead  to  an  arrest  of  the  salivary  secretion  as 
well  as  to  such  an  increase  of  the  intestmal  se- 
cretions as  to  produce  loose  evacuations  or  actua 
diarrhcea.    Other  instances  might  be  included 
under  this  head,  but  they  are  all  of  them  phe- 
nomena whose  precise  mechanism  is  compara- 
tively obscure.    Still  in  each  case  the  mode  of 
production  of  the  phenomena  would  seem  to 
conform  to  the  type  indicated. 

2.  Muscular  spasms.— The  morbid  effects  be- 
longing to  this  second  class  of  reflex  disorders 
are  also  variable  in  their  occurrence,  and  more 
or  less  uncertain  as  regards  their  precise  me- 
chsuii.sm.  Still,  reflex  spasms,  set  up  by  some 
comiguous  source  of  irritation,  are  met  with  not 
uiifrcquently  in  the  urethra  and  neck  of  the 
blaflder,  in  the  sphincter  of  the  vagina,  or  at  the 
commencement  of  the  oesophagus.    They  may 


also  occur  in  the  bronchi,  or  in  portions  of  the 
intestinal  canal;  likewise  in  the  ureters  or  in 
the  gall-ducts,  during  the  passage  of  calculi 
along  either  of  them. 

As  an  instance  of  a  spasm  engendered  in  in- 
voluntary muscular  fibres,  under  the  influence  of 
a  mental  emotion  or  state,  rather  than  a  peri- 
pheric irritation,  one  may  cite  the  sudden  con- 
traction of  the  uterus  in  certain  cases  of  abortion 
induced  by  fright,  anger,  or  other  powerful 
mental  emotion.  Again,  acts  of  vomiting  are  pro- 
duced occasionally  by  certain  sights  or  odours. 

In  the  voluntary  muscles  tonic  spasms  of  a 
reflex  character  occur,  especially  in  children  or 
in  females  of  a  nervous  temperament,  in  the 
form  of  contractions  of  some  of  the  muscles  of 
the  extremities  more  especially,  though  at  other 
times  the  muscles  of  the  jaw  or  some  of  the  mus- 
cles of  the  neck  may  be  the  parts  involved.  .  See 
Spasm. 

Of  infinitely  more  importance,  however,  are 
the  multitudinous  cases  in  which  some  sources  of 
irritation,  either  within  or  on  the  surface  of  the 
body,  occasion,  in  various  more  or  less  obscure 
ways,  through  the  intervention  of  the  great  en- 
cephalic centres,  convulsions  or  fits  of  one  or 
other  variety  {see  Contuxsioxs  ;  and  Epilepsy).  ^ 
Here  we  have,  as  a  result  of  the  peripheric  irri- 
tation, a  whole  series  of  spasms,  partly  tonic  and 
partly  clonic  in  character.  It  is  worthy  of  note, 
too,  that  an  irritant  at  the  surface  of  the  brain, 
in  certain  regions,  is  just  as  potential  as  an  irri- 
tant acting  upon  the  mucous  membrane  of  the 
intestine. 

But  another  class  of  reflex  muscular  spasms 
still  remains,  to  which  an  immense  amount  of 
importance  is  attached  by  some  patliologists, 
namely,  those  which  are  brought  about  through 
the  agency  of  vaso-motor  nerves  acting  upon  the 
contractile  walls  of  blood-vessels.     It  is  well 
known  that  under  the  influence  of  direct  irri- 
tation, vaso-motor  nerves  may  cause  small  ar- 
teries and  arterioles  to  contract  to  an  extreme 
degree,  and  that  this  condition  is  apt  to  be  fol- 
lowed by  one  of  extreme  dilatation  of  these  same 
vessels.    It  is  known  also  that  under  the  in- 
fiuence  of  emotions  the  calibre  of  the  vessels  m 
certain  parts  of  the  body  is  apt  to  vary  greatly. 
Of  this  we  have  examples  in  the  temporary  pal- 
lor of  the  countenance  produced  by  fi'ight,  and 
in  the  suffusion  of  the  face  and  neck,  from  un- 
natural fulness  of  vessels  of  these  parts,  in  the 
act  of  blushing.  On  the  other  hand  it  is  assumed 
that,  as  a  result  of  some  abiding  irritation  in  the 
intestine,  in  the  bladder,  or  in  other  parts,  reflex 
contractions  of  the  arterioles  in  certain  regions 
of  the  spinal  cord  (also  of  an  abiding  character) 
may  be  brought  about,  so  as  more  or  less  com- 
pletely to  annul  the  functions  of  this  particular 
portion  of  the  cord,  and  thereby  to  lead  to  para- 
lysis of  the  lower  extremities— that  is,  to  para- 
lysis of  the  limbs  chiefly  in  relation  with  the 
region  of  the  cord  aflfected.  This  is  the  generally 
assumed  mode  of  production  of  a  so-called  '  re- 
flex paralysis.'  Others,  however,  imagine  that,  in 
certain  cases  at  least,  such  a  paralysis  may  be 
brought  about  differently- not  by  the  reflex  ac- 
tion producing  a  .'■.pasm  of  vessels  in  a  part  of 
the  spinal  cord,  but  by  a  spasm  of  the  vessels 
supplying  the  great  nerves  and  muscles  of  the 
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limbs  affected.  The  anaemia,  thus  supposed  to 
be  induced  in  either  case,  is  regarded  as  the 
cause  of  an  ensuing  paralytic  condition.  But  the 
question  as  to  the  probability  of  the  existence 
of  '  reflex  paralysis '  need  not  be  here  discussed, 
since  the  arguments  for  or  against  the  existence 
of  such  a  paralysis  which  are  applicable  to  one 
form  of  it  are  applicable  also  to  another,  and 
these  are  set  forth  in  the  article  Spinal  Coed, 
Special  Affections  of — Scflex  Paraplegia. 

It  is  right  here,  however,  to  add  that  the  late 
Dr.  Meryon  put  forth  an  entirely  different  account 
of  the  origin  of  '  reflex  paralysis.'    He  assumed 
that  the  irritating  body  or  process  (that  is, 
an  influence  slight  in  degree,  but  long-continued) 
gave  rise  to  a  determination  of  blood  in  related 
portions  of  the  spinal  cord  ;  that  the  continuance 
of  this  condition  led  to  an  overgrowth  of  con- 
nective tissue;  that  this  overgrowth  caused 
pressure  upon  the  imbedded  nerve-fibres;  and 
thus  induced  paralysis  in  related  portions  of  the 
body.    This  view  is  throughout  based  upon  po- 
sitions of  which  no  proof  exists ;  and  if  such  a 
mode  of  production  of  paralysis,  in  response  to 
local  irritation,  did  really  obtain,  it  would,  by 
hypothesis,  be  by  the  establishment  of  a  per- 
manent lesion,  as  a  result  of  which  we  certainly 
should  have  no  right  to  expect  a  fluctuation  in 
the  degree  of  the  paralysis,  in  accordance  with 
fluctuations  in  the  amount  or  intensity  of  the 
local  irritation,  or  a  comparatively  sudden  ces- 
sation of  the  paralysis  so  occasioned,  sequential 
to  a  cessation  of  the  local  irritation.    Yet  these 
are  the  assumed  diflTerential  characteristics  of  a 
paralysis  of  reflex  origin. 

It  does  not  seem  to  be  imagined  by  anyone 
that  a  local  irritation  is  capable  of  engendering 
a  condition  of  paralysis  by  any  direct  inhibitory 
process.  The  intervention  of  altered  conditions 
of  vaso-motor  nerves  and  of  altered  states  of 
vessels  seems  to  be  postulated  by  all.  Yet  some 
such  direct  influence  may,  perhaps,  be  more  pos- 
sible in  those  related  cases  in  which  the  starting- 
point  or  primary  cause  of  paralysis  is  a  mental 
state  rather  than  a  peripheric  irritation — that  is, 
in  the  setiologically  obscure  cases  described  by 
Reynolds  as  paralysis  dependent  upon  idea.  See 
Spiral  Cobd,  Special  Affections  of.  No.  9. 

It  is  right  here,  also,  to  mention  a  class  of 
phenomena  which  have  some  analogies  to  reflex 
disorders,  that  is,  the  numerous  cases  in  which, 
as  a  consequence  of  irritation  in  one  or  other 
region,  pain  is  felt  in  some  more  or  less  distant 
part  of  the  body,  as  when  a  stone  pressing  upon 
the  neck  of  the  bladder  causes  severe  pain  at  the 
meatus  urinarius,  or  when  diseaseof  the  stomach 
or  of  the' liver  causes  a  pain  which  is  felt  in  the 
scfipular  region.  H.  Chablton  Bastian. 

EEFLEXES,   Spinal.— /See  Spinal  Coed, 
Diseases  of;  p.  1458. 

EEPRACTION-,  Disorders  of,  Vision, 
Disorders  of. 

EEFBIQEBAITTS  {refrigero,  I  cool).— Db- 
nNmoN.— Remedial  agents  which  lower  the 
"ody-heat,  either  in  health  or  in  disease;  or  which 
allay  thirst,  and  impart  a  feeling  of  coolness. 

Enujieuation.— The  chief  refrigerants  are 
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the  whole  class  of  Febrifuges  ;  Water ;  Ice ; 
Eifervescing  drinks ;  Acids ;  and  the  juices  of 
Fruits. 

Action. — As  the  name  implies,  anything  may 
be  ranked  as  a  refrigerant  which  lowers  the  body 
temperature,  and  we  may  here  consider  in  how  fax 
the  drugs  described  under  Febrifuges  have  the 
property  of  cooling  down  the  healthy  organism. 
Quinine  and  alcohol  have  but  a  slight  and  ti-an- 
sient  lowering  effect,  and  salicylic  acid  has  none 
at  all;  and  this  is  readily  explained,  if  we  believe 
that  their  antipyretic  properties  in  fever  de- 
pend on  their  destructive  influence  over  the  pro- 
toplasm of  septic  ferments. 

Refrigerants,  however,  are  popularly  held  to 
be  those  drugs  which  relieve  the  thirst  of  the 
fever-stricken  patient,  by  moistening  his  dry  lips 
and  cooling  his  parched  tongue.  Ice  or  iced 
drinks  manifestly  fulfil  these  indications;  and 
acids,  which  are  often  the  most  grateful  of  all, 
act  very  efiSciently  by  directly  stimulating  the 
salivaiy  secretion.  R.  FAEamiARsoN. 

REGIMEN  {rego,  I  govern).— This  word  is 
not  uncommonly  used  as  synonymous  with  hy- 
gienic management.  In  a  more  restricted  sense 
it  is  applied  to  the  regulation  of  diet,  both  in 
health  and  disease.  See  Diet  ;  and  Peesonal 
Health. 

REGTJEGITATIOW  {re-,  again,  and gurgito, 
I  swallow). — This  word  is  technically  applied  to 
the  reversal  of  the  natural  direction  in  which  the 
current  or  contents  flow  through  a  tube  or  cavity 
of  the  body.  Thus  the  food  may  regurgitate 
from  the  stomach  into  the  oesophagus  and 
mouth ;  the  bile  from  the  duodenum  into  the 
stomach;  and  blood  from  the  aorta  or  pulmo- 
nary artery  into  the  ventricles,  from  the  ven- 
tricles into  the  auricles,  or  from  the  heart  into 
the  veins,  when  the  respective  valves  are  incom- 
petent. See  Heaet,  Valves  of,  Diseases  of ;  and 
Rumination. 

REHME  (Oeynliausen),  in  Germany. — 

Gaseous  thermal  salt  waters.     See  Mlntsral 
Watees, 

BEICHENHAIiI,,  in  the  Bavarian  Alps. 
Common  salt  waters.   See  Mineeal  "Watbes. 

BEINEEZ,  in   German  Silesia.  —  Iron 
•waters.    See  Mineral  Waters. 

EELAPSE  (re-,  back,  and  lahor,  I  slip). — 
The  return  of  a  disease,  which  has  apparently 
ceased,  during  or  immediately  after  convales- 
cence; or  of  a  particular  symptom  in  the  course 
of  a  disease.  Relapses  are  well  exemplified  in 
typhoid  fever  and  acute  rheumatism. 

BELAPSIlfG  EEVEE. — Synon.  :  Famine 
Fever  (Irish  writers) ;  Fr.  Fiivre  a  rechute ;  Ger, 
Hungcrpest.  Also  many  other  names,  according 
to  the  localities  where  it  has  prevailed  as  an 
epidemic. 

Definition. — A  continued  contagious  fever  ■ 
characterised  by  absence  of  eruption,  and  a 
tendency  to  rehipso  at  intervals  of  from  five  to 
seven  days,  and  fi.a  an  indefinite  number  of 
times  ;  and  generally  occurring  as  an  epidemic. 

All  medical  writers,  from  the  earliest  times 
4a  2 
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recognise  the  existence  of  a  relapsing  form  of 
continued  fever ;  but  this  disease  had  until  recent 
years  been  included  under  the  general  term  'Con- 
tinued fever.'  Even  in  the  great  Irish  famine 
fever  of  1817,  many  of  the  Dublin  physicians  did 
not  sufficiently  distinguish  between  typhus  and 
relapsing  fever ;  and  we  find  a  statement  often 
made  that  tlie  fever  relapsed  into  typhus,  or  that 
typhus  relapsed  into  a  lorm  without  spots. 
There  is  no  doubt  that  typhus  and  relapsing 
fever  co-existed  at  the  time  of  the  Irish  famine, 
us  they  have  invariably  done  at  all  times  and 
places  in  seasons  of  great  scarcity. 

Gbogkaphicai.  Distribution. — Northern  Eu- 
rope seems  to  be  the  favourite  habitat  of  re- 
lapsing fever.  It  has  been  met  with  in  America, 
but  not  as  an  epidemic,  having  been  imported 
from  Europe,  and  not  showing  a  tendency  to 
spread.  An  epidemic  outbreak  occurred  at  Pe 
shawur  in  the  Punjab,  and  also  in  Egypt.  Epi- 
demics have  been  more  common  in  the  British 
Isles  than  elsewhere.  The  most  extensive  epi- 
demics have  arisen  in  Ireland  in  times  of  famine, 
and  extended  taence  to  England  and  Scotland. 
An  epidemic  was  confined  to  Scotland  in  1843, 
and  another  to  London  in  1868. 

jETioLOQY.  —  Prcdisposvig  causes.  —  Males 
sufi'er  more  from  relapsing  fever  than  females,  in 
the  proportion  of  about  1-5  to  1.  The  disease  is 
most  common  between  the  ages  of  fifteen  and 
twenty-five.  Season  seems  to  have  little  elfect, 
but  it  appears  to  be  more  prevalent  in  winter  than 
at  other  seasons,  because  the  other  predisposing 
causes  are  more  intense  at  that  time  of  the  year. 
All  the  causes  which  predispose  to  contagious 
zymotics  favour  more  or  less  th^  prevalence  of 
relapsing  fever.  The  most  powerful,  however, 
are  scarcity  of  food,  overcrowding,  and  want  of 
cleanliness. 

Exciting  causes. — Relapsing  fever  is  contagious, 
and  has  always  been  found  to  spread  in  proportion 
to  the  facilities  for  communication.  It  has  been 
transported  from  long  distances  by  affected 
persons ;  attacks  attendants  on  the  sick,  and 
persons  not  predisposed  when  they  are  exposed 
to  its  contagion ;  and  may  be  communicated  by 
fomites.  It  seems  to  act  through  but  a  short 
distance.  The  period  of  incubation  is  uncertain, 
sometimes  being  apparently  almost  absent,  at 
other  times  stated  to  extend  to  fourteen  or  twenty- 
one  days. 

Famine  and  its  consequences,  or  famine  alone, 
is  a  cause  for  the  origin  of  relapsing  fever  dc 
novo.  Some  doubt  the  truth  of  this  statement, 
but  it  is  usually  received  by  writers  upon  the 
disease.  The  evidence  in  favonr  of  famine  as  a 
cause  rests  upon  the  '  fact  that  after  it  has  been 
absent  for  many  years,  it  breaks  out  on  eacli 
occasion  under  precisely  similar  circumstances ' 
(Murchison).  The  circumstances  preceding  an 
outbreak  are  invariably  failure  of  crops,  and 
consequent  famine.  Eelapsing  fever,  although 
usually  prevailing  among  overcrowded  persons 
in  large  towns,  must  not  bo  considered  to  depend 
upon  this  condition,  except  so  far  as  overcrowd- 
ing favours  the  spread  of  contagicm.  Tlie  over- 
crowding in  towns  during  an  epidemic  results 
from  the  same  cause  as  that  producing  the  fever ; 
namely,  the  scarcity  of  food  in  the  countrj',  which 
drives  people  into  the  towns. 
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Anatomical  Chaeacters. —  These  are  not 
marked,  except  where  complications  have  caused 
death.  Tlie  liver  and  spleen  are  both  found  eu- 
iai-ged  in  all  cases,  especially  the  latter  organ. 
The  digestive  organs  exliibit  nothing  particular, 
except  in  ihofe  cases  where  there  has  been  long 
deprivation  of  food,  or  where  dysentery  or 
diarrhoea  has  accompanied  or  preceded  the  dis- 
ease. Certain  small  bodies  termed  spirilLa  have 
been  found  in  the  blood  of  patients  suffering 
from  relapsing  fever ;  these  bodies  decrease  as 
the  paroxysms  subside,  and  are  absent  during  the 
intermissions.  Spirilla  were  discovered  by  Ober- 
meier,  of  Berlin,  in  1872,  and  the  discovery  was 
further  confirmed  by  Engel  in  1 873.  Spirilla  vary 
considerably  in  number  in  different  cases  and  at 
different  times.  They  are  constant  in  size,  and 
form  spiral  fibrils,  of  which  the  convolutions  are 
extremely  small ;  the  spiral  form  remains  after 
all  motion  has  ceased.  Their  movements  are  of 
three  kinds — undulations  passing  along  the  whole 
fibril,  flexions  occurring  at  various  points,  and 
locomotive  movements.  These  variations  some- 
times give  the  bodies  a  circular  appearance,  a 
figure-of-8  shape,  or  an  arrangement  in  long 
chains.  Large  colourless  transparent  cells,  ir, 
some  cases  from  two  to  four  times  the  size  of 
colourless  blood-corpuscles,  are  also  found  in  the 
blo'A  in  relapsing  fever.    See  Spieellum. 

Stmptoms. — The  invasion  of  the  disease  is 
usually  marked  by  rigors,  frequently  of  a  trivial 
character,  amounting  only  to  slight  ehilliness. 
This  is  followed  by  debility  and  giddiness ;  ex- 
treme weakness  is  not  so  marked  as  in  the  early 
stages  of  other  forms  of  continued  fever.  There 
is  headache,  followed  after  a  few  hours  by  \\'it 
skin;  the  temperature  rises  to  about  105°  F.,  or 
sometimes,  it  is  stated,  as  high  as  108°;  the  pulse 
rises  to  from  110  to  130,  occasionally  counting 
140  at  an  sarly  stage  of  the  disease.  The  tongue 
is  covered  with  a  moist  creamy  fur,  which  in 
severe  cases  becomes  brown  and  dry  in  the  centre, 
and  in  the  worst  forms  becomes  black  all  over. 
There  is  great  thirst,  as  in  all  febrile  disease>  : 
loss  of  appetite;  some  abdominal  tenderness,  espe- 
cially in  the  epigastric  region ;  occasionally  nause  i , 
and  more  rarely  vomiting ;  the  bowels  are  usually 
confined,  but  in  some  cases  diarrhoea  prevails. 
In  such  cases  the  diarrhcsa  is  of  a  dysenteric 
character,  and  is  probably  due  to  the  dj'sen- 
teric  tendency  which  usually  prev.ails  in  time  of 
famine,  when  relapsing  fever  is  prevalent.  Thr 
skin  generally  presents  a  jaundiced  hue;  niiii 
careful  examination  will  detect  more  or  less  en- 
largement of  the  liver  and  spleen.  There  is  great 
muscular  and  articular  pain.  The  pain  in  the 
back  is  frequently  of  the  most  intense  character. 
Headache  is  more  complained  of  than  in  the 
other  forms  of  fever.  There  is  sometimes,  but 
not  as  a  rule,  delirium  towards  the  end  of  the 
first  week.  In  from  five  to  seven  days  from  the 
invasion  of  the  disease,  the  sjTnptoms  suddenly 
subside,  and  the  patient  quickly  becomes  con- 
valescent, being  for  the  time  apparently  well. 
This  conviilesconce  is  frequently  accompanied  or 
preceded  by  a  critical  evacuation  from  the  bowels, 
icidneys,  or  uterus,  or  by  profuse  diaphoresis. 
It  may  be  permanent,  but  more  commonly  the 
patient  remains  well  for  a  few  days  or  a  week, 
and  then  suddnnlvrehipseB.and  passes  through  all 
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the  symptoms  previously  detailed.  There  may  be 
a  second  or  a  third  relapse,  and  even  a  fourth  has 
been  recorded.  At  no  time  during  the  progress 
of  the  disease  is  any  specific  eruption  developed, 
although  on  the  second  or  third  day  a  reddish 
mottled  rash  has  been  met  -with,  which,  however, 
is  irregular  in  its  appearance,  development,  and 
duration,  and  usually  terminates  in  desquamation. 
Purpuric  spots  have  been  sometimes,  and  suda- 
mina  very  frequently  met  with. 

CosiPi-icATioNS. — Pulmonary  comphcations  are 
not  so  common  in  relapsing  fever  as  in  typhus 
or  enteric  fever.  Bronchitis,  pneumonia,  and 
laryngitis  may  occur,  especially  bronchitis,  but 
these  complications  are  not  severe.  Cardiac, 
arterial,  or  venous  affections  are  rare,  with  the 
exception  of  haemorrhages,  which  must  be  con- 
sidered as  being  connected  with  the  purpuric  ten- 
dency which  usually  prevails  in  times  of  scarcity. 
Nervous  complications  are  more  rare  than  in  any 
other  form  of  adynamic  fever.  Dysentery  and 
diarrhcea  in  some  epidemics  have  proved  to  be 
most  serious  complications,  and  are  of  frequent 
•occurrence  whenever  relapsing  fever  prevails. 
Abscess  and  other  suppurative  forms  of  inflam- 
mation are  not  common.  In  pregnant  females 
^ittacked  by  this  fever  abortion  usually  occurs  at 
an  early  stage ;  and  premature  labour,  vrith  death 
•of  the  foetus,  and  considerable  danger  to  the 
mother,  in  the  later  stages  of  pregnancy.  Death 
■of  the  mother  has  sometimes  happened  from 
■post-partuvi  haemorrhage. 

Diagnosis. — Eelapsing  fever  is  most  likely  to 
be  mistaken  for  other  forms  of  continued  fever, 
and  may  be  confounded  with  the  eruptive  fevers 
in  their  earlier  stages,  especially  small-pox.  It 
differs  from  typhus  in  having  a  higher  tempera- 
ture and  quicker  pulse  at  the  outset;  in  the 
absence  of  the  specific  eruption,  of  the  extremely 
heavy  aspect  of  the  patient,  and  of  the  delirium 
of  typhus  ;  in  the  presence  of  extreme  pains  in 
the  back,  vomiting,  and  jaundiced  tinge  of  the 
skin  ;  and  finally  in  the  sudden  cessation  of 
symptoms,  and  the  tendency  to  relapse. 

It  differs  from  enteric  fever  in  the  suddenness 
of  its  onset,  enteric  fever  having  a  slow  inva- 
sion ;  the  want  of  the  marked  and  extensive 
daily  variations  in  temperature;  the  absence  of 
the  cliaracteristic  abdominal  symptoms  and 
eruption  ;  and  the  absence  of  the  localised  iliac 
tenderness  and  the  peculiar  diarrhoea  of  enteric 
fever.  The  tongue  also  serves  to  distinguish  re- 
lapsing from  enteric  fever  ;  in  the  latter  having 
a  well-marked  red  tip  and  edges,  in  the  former  a 
light  covering  fur.  Eelapsing  fever  at  its  com- 
mencement has  been  confounded  with  small-pox, 
on  account  of  the  extreme  pain  in  the  back  and 
marked  vomiting  which  accompany  both  these 
diseases,  but  the  appearance  of  the  specific  erup- 
tion will  soon  decide  the  question. 

Prognosis,  Dukation,  Tekminations,  and 
Mortality. — The  prognosis  of  relapsing  fever  is 
usually  favourable,  tlie  mortality  being  low,  from 
V'l  to  2  per  cent,  in  London,  up  to  4  and  4  5  per 
cent,  in  other  places ;  the  average  rate  being 
about  4  per  cent.  The  chief  causes  influencing 
the  rate  of  mortality  seem  to  be  the  prior  state 
of  the  patient,  and  the  duration  of  tlie  disease 
before  medical  relief  is  applied  for.  Purpuric 
symptoms,  severe  dysentery  or  diarrhcea,  serious 
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hsemorrhages,  or  extensive  chest-complications, 
always  indicate  a  grave  prognosis. 

TEEATJffiNT. — The  treatment  of  the  disease 
must  be  preventive  and  curative.  The  chief 
promoting  causes  of  the  disease  being  famine 
and  contagion,  the  means  for  prophylaxis  are 
obvious.  The  active  treatment  must  chiefly  be 
directed  towards  the  relief  of  symptoms,  and 
sustaining  the  strength  of  the  patient.  The  use  of 
quinine  and  mineral  acids  in  the  earlier  stiigfs, 
and  a  plentiful  supply  of  light  and  nourishing 
food  in  the  later,  will  be  found  sufficient.  A 
considerable  amount  of  the  success  of  treatment 
must  depend  upon  the  dieting  of  the  patient.  It 
must  be  kept  in  mind  that  most  of  these  patients 
have  been  in  a  state  of  starvation.  It  will  be 
necessary,  therefore,  to  carefully  and  gradually 
increase  the  supply  of  food.  The  food  at  first 
must  be  of  a  most  digestible  and  fluid  kind, 
■which  may  gradually  be  altered  to  a  diet  of  a 
more  solid  and  general  character.  Dysentery  has 
not  infrequently  been  caused  by  the  sudden  feed- 
ing of  patients  suffering  from  relapsing  fever  in 
its  early  stages.  Milk,  light  starchy  puddingt 
made  with  milk,  tliin  custards,  and  finally  chicken, 
chops,  and  general  diet  will  be  found  the  best 
course  in  this  disease.  Stimulants  may  be  occa- 
sionally requisite,  but  are  seldom  necessary  in 
any  quantity,  or  for  a  length  of  time. 

T.  W.  Gbimshaw. 

RELAXED  )  ^ 

loose). —  These  words  signify  a  condition  of 
looseness,  and  are  used  somewhat  vaguely  in  a 
variety  of  associations.  Thus  we  speak  of  gene- 
ral relaxation,  to  express  a  want  of  muscular 
tone  or  vigor.  Local  relaxation  refers  to  a  con 
dition  of  abnormal  looseness  of  a  part,  as  of  the 
joints,  muscles,  the  uvula,  or  the  throat,  which  are 
then  said  to  be  relaxed.  Another  signification  of 
the  term  relaxation  is  that  of  looseness  of  the 
bowels,  as  in  diarrhoea. 

BEMEDY  {remedium,  a  cure). — A  remedy- 
properly  signifies  a  therapeutic  agent  which  pos- 
sesses a  recognised  influence  in  preventing,  re- 
lieving, or  removing  a  particular  morbid  condi- 
tion. Thus  vaccination  is  a  remedy  for  small -pox ; 
quinine  for  ague ;  mercury  and  iodide  of  potas- 
sium for  syphilis  ;  and  opiiim  for  pain.  Set 
Disease,  Treatment  of 

REMISSION    I  .  mitto,  I 

REMITTENT  /  . 

send). — A  disease  is  said  to  be  remittent  when  it 
is  characterised  by  periodical  diminutions  of, 
symptoms,  followed  by  exacerbations,  as  in  re- 
mittent fever  and  neuralgia.  The  period  during 
which  the  symptoms  are  in  abeyance  is  called  a 
remission.    See  Eemittent  Fever. 

REMITTENT  FEVER. — Stnon.  :  Bilious 
Eemittent;  Fr.  Fi&vre  rimittente ;  Ger.  Bosar- 
tigea  Endemisclics  Ficber. 

Dkfinition. — A  paroxysmal  fever  of  malarial 
origin,  in  wliich  the  paroxysms  do  not  intermit, 
but  only,  as  the  name  implies,  remit. 

Gf.neraIi  Observations. — Eemittent  fever  is 
the  most  severe  of  the  class  to  which  it  be- 
longs; it  is  a  more  acute  affection  than  inter- 
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mitteut  faver,  more  serere  in  its  symptoms, 
more  rapid  in  ics  course,  iiud  the  direct  mor- 
tality is  tun  times  greater  tliau  iu  any  other 
form  of  malarial  fever.  It  is  commonly  known 
in  India  as  jungle  fever,  because  it  is  iu  jungles 
there  at  certain  seasons  of  the  year  that  it  is 
most  frequently  contracted.  It  often  obtains 
local  names  derived  from  places  notorious  for 
producing  it,  a  practice  productive  only  of  con- 
fusion and  misapprehension.  It  is  sometimes 
said  to  hold  a  middle  place  between  intermittent 
and  continued  fever;  the  more  nearly  it  resembles 
the  latter,  the  more  dangerous  it  is.  In  other 
words,  the  less  distinct  the  periods  of  remission, 
and  the  longer  the  stage  of  exacerbation,  with 
its  high  temperature,  and  other  disturbances  of 
the  system  which  characterise  that  stage,  the 
greater  is  the  risk  of  such  blood-  and  organic 
changes  as  are  incompatible  with  life. 

Remittent  fever  is  usually  seen  in  its  gravest 
forms  in  hot  climates,  but  has  often  been  very  fatal 
in  malarial  regions  in  temperate  climates,  as  in 
Walchereu.  This,  in  unhealthy  countries,  is  often 
the  first  form  of  fever  that  attacks  new-comers, 
but  such  are  seldom  exposed  to  second  attacks  ; 
in  other  words,  there  is  in  this  type  less  ten- 
dency to  a  recurrence  of  the  disease  than  in  the 
intermitting  form.  It  may  be  that  the  extremely 
energetic  character  of  the  symptoms  in  the  remit- 
tent type  is  more  effectual  in  destroying,  alter- 
ing, or  '  eliminating  '  the  poison,  than  the  milder 
intermittent  attack.  In  1865,  out  of  3,199  cases 
of  remittent  fever  admitted  into  the  military 
hospitals  of  Algeria,  only  359  had  second  attacks; 
while  out  of  16,080  cases  of  intermittent  fevers, 
4,295  were  re-admitted  with  the  same  type  of 
fever  {Statistique  Mediuale  de  I'Armee,  1865). 
The  medical  officers  of  our  army  in  Spain  ob- 
served that  their  men,  on  entering  a  malarial 
locality,  generally  suffered  severely  from  the  re- 
mittent form,  while  the  inhabitants  of  the  coun- 
try were  only  affected  by  the  intermittent  type. 
Survivors,  however,  who  remain  in  the  locality, 
become,  like  the  inhabitants,  only  liable  to  the 
milder  type  of  the  disease. 

^TiOLoOY. — Remittent  fever  is  found  when- 
ever its  specific  cause  is  generated  in  sufficient 
concentration  to  cause  it.  This  will  probably 
be  found  to  correspond  with  the  germ  origin  of 
intermittent  fever  {see  Intejbjiittent  Feveh; 
and  jVlALiUiiA).  It  prevails  in  the  malarial  parts 
of  the  Old  and  New  World.  Our  armiea  have 
suffered  from  it  both  in  temperate  and  hot  cli- 
mates ;  in  the  East  and  "West  Indies,  and,  with 
extreme  malignity,  on  the  AVest  Coast  of  Africa. 
It  is  a  common  disease  in  the  malarious  parts  of 
Italy ;  and  the  French  army  has  suffered  much 
from  it  in  Algeria.  It  is  seen  in  the  delUis  of 
great  rivers,  in  the  tcrrais  of  India,  in  jmigles, 
and  in  other  districts  in  the  same  country  long 
left  uncultivated. 

Anatomical  Chak.^cters. — The  morbid  ana- 
tomy of  remittent  fever  is  the  same  as  iu  inter- 
mittent fever;  the. difference  is  only  in  degree. 
Congestion  of  the  mucous  coat  of  the  stomach 
and  duodenum,  with  softening,  is  more  marked 
t'han  in  other  types  of  malarial  fever,  as  well 
as  enlargement  of  Briinner's  glands.  The  pig- 
mentary degeneration  of  the  spleen  and  liver  is 
oaore  intense,  oftuu  extending  also  to  the  brain 


and  spiual  cord,  giving  them  a  bronzed  appear- 
ance. 

SYMPTOMS. — Premonitory. — These  are  much 
the  same  as  in  a  severe  intermittent. 

Cold  Stage. — The  term  is  hardly  applicable  in 
this  fever;  the  patient  is  sensibleouly  of  a  slight 
sensation  of  chilliness,  which  very  rarely  passed 
into  rigors.  Nevertheless,  tlie  thermometer  indi- 
cates a  temperature  above  the  normal,  and  in  the 
hot  stage  this  quickly  rises  to  106°,  107°,  and 
sometimes  to  1 10°  F. 

Hot  Stage. — As  this  develops,  the  whole  sys- 
tem is  profoundly  disturbed.  There  is  the  high 
temperature  already  indicated,  which,  when  fully 
developed  in  the  worst  cases,  approaches  within 
tlu-ee  degrees  of  that  in  which  the  albuminoid 
constituents  of  the  muscular  tissue  begin  to  co- 
agulate. This  grave  symptom  is  seen  in  its  ut- 
most intensity  in  those  who  have  exposed  them- 
selves, perhaps  after  indulging  in  alcoholic  liquor, 
to  a  powerful  sun,  without  reasonable  precau- 
tions. With  this  there  is  necessnrDy  pungent 
heat  of  skin ;  an  intensely  flushed  face ;  severe 
headache ;  pain  in  the  back  and  limbs  ;  quick 
respiration ;  a  pulse  of  120  or  more ;  a  foul,  dry, 
and  bile-tinted  tongue ;  a  sense  of  oppression  at 
the  epigastrium,  with  fulness  and  tension  in  that 
region  ;  and  violent  vomiting,  which  brings  no 
relief  to  the  gastric  oppression. 

This  vomiting  is  one  of  the  most  distressing 
symptoms;  the  quantity  of  fluid  vomited  far  ex- 
ceeds what  has  been  taken  by  the  patient ;  at 
first  it  is  colourless,  then  bilious,  and  sometimes 
bloody.    In  pernicious  cases  it  closely  resembles 
the  '  black  vomit '  of  specific  yellow  fever.  With 
the  above  symptoms  there  is  an  anxious  counte- 
nance, and  much  restlessness.    In  this  condition 
the  patient  remains  from  six  to  twelve  hours. 
Then  the  more  urgent  sjTiiptoms  abate ;  the 
temperature  falls  two,  three,  or  more  degrees ; 
the  skin  becomes  slightly  moist,  far  short  of 
the  profuse  sweating  in  an  intermittent  fever; 
headache  sensibly  diminishes ;  and  the  nausea, 
vomiting,  and  epigastric  tension  either  cease  or 
sensibly  abate.    This  is  the  rernissioyi.  always 
anxiously  looked  for,  not  only  as  a  relief  to  the 
patient,  but  as  a  precious  time  for  treatment.  In 
bad  cases,  when  tlie  other  symptoms  remit  so 
little  as  to  esciipe  the  notice  of  all  but  an  expe- 
rienced observer,  the  thermometer  will  indicate 
at  least  an  attempt  at  a  remission.    This  lasts 
from  two  to  twelve  hours ;  the  longer  it  is,  the 
more  favourable  is  the  prognosis.    A  feeling  of 
chilliness  then  returns,  quickly  followed  by  the 
hot  stage,  with  all  its  distressing  symptoms. 
This  is  the  Kcaccrhation  of  systematic  authors, 
which  iu  its  turn  gives  way  to  the  remission. 

A  morning  remission  in  this  fever  is  so  in- 
variable as  to  be  a  point  of  diagnostic  value, 
and  it  is  an  old  rule  in  military  practice  so  to 
time  the  morning  visit  as  to  insure  seeing  the 
patient  while  it  lasts.  The  exacerbation  usually 
returns  about  noon,  and  in  severe  cases  lasts  till 
midnight.  Sometimes  two  exacerbations  occur, 
one  at  noon,  the  other  at  midnight,  with  a  alight 
evening,  and  more  distinct  morning,  remission. 

The  skin  sometimes  assumes  a  yellow  tint, 
and  if  there  be  with  this  anything  reseuiMmg 
black  vomit,  a  false  diiignosis  of  yellow  fever 
mav  be  made.    The  term  '  yellow  remittent '  if 
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correctly  enough  applied  to  such  cases,  but  the 
resemblance  between  these  and  cases  of  specific 
yellow  fever  is  only  superficial. 

Hiccough  is  a  troublesome  symptom,  and  if  it 
appears  late  in  the  disease,  and  continues  during 
the  remission,  is  not  a  favourable  one. 

The  bowels  are  usually  constipated,  but  in 
pernicious  cases  the  motions  sometimes  become 
rery  loose,  bloody  and  offensive,  a  condition  of 
(ivil  omen. 

Jaundice  is  rare,  although,  as  already  said, 
the  skin  has  often  a  yellowish  tinge,  more  de- 
pendent on  blood- changes  than  from  an  icteric 
cause. 

Hepatitis. — The  only  cases  of  suppurative  in- 
flammation of  the  liver,  occurring  in  the  course 
of  remittent  fever,  that  have  come  under  the 
writers  observation,  were  brought  to  Netley 
from  the  Gold  Coast,  where  this  serious  compli- 
cation appears  common. 

Delirium. — Except  in  men  who  have  lived 
imprudently,  and,  in  addition  to  the  poison  of 
malaria,  have  indulged  freely  in  alcohol,  active 
delirium  is  rare.  Like  in  all  malarial  fevers,  the 
symptoms  and  lesions  in  remittents  point  more 
to  implication  of  the  abdomined  organs  than  of 
the  nerve-centres. 

The  urine  is  acid,  scanty  and  high-coloured, 
rarely  albuminous — so  rarely,  that  its  absence 
is  a  point  of  diagnosis  between  malarial  remit- 
tent and  specific  yellow  fever.  During  the  hot 
stage  the  secretion  of  urea  is  greatly  increased, 
but  lessened  when  convalescence  sets  in.  In  two 
very  severe  cases  treated  by  the  writer  in  India, 
there  was  profuse  secretion  of  bloody  urine 
throughout,  which  lasted  until  convalescence 
set  in. 

The  adynamic  form  of  remittent  fever  is  one 
of  great  gravity.  It  is  becoming  every  day  more 
apparent  that  in  bygone  years— and  perhaps 
even  now  in  India — cases  of  enteric  fever  have 
been,  and  are,  mistaken  for  malarial  remittent. 
The  diagnosis  is  not  so  easy  as  it  may  appear 
to  those  who  are  familiar  with  enteric  fever  pure 
and  simple,  as  seen  in  temperate  climates.  There 
are  cases  of  a  mixed  dature,  in  which  a  thread 
of  malaria,  so  to  speak,  runs  through  the  symp- 
toms and  obscures  them.  The  term  '  typho- 
malarial '  has  come  into  use  in  India  to  distin- 
guish this  class  of  cases,  which  are  as  difficult 
to  treat  successfully  as  to  diagnose  clearly. 
French  and  Italian  writers  would  apply  their 
favourite  term  '  pernicious  '  to  such  cases,  which 
are  characterised  from  an  early  stage  by  great 
prostration  ;  brief  and  uncertain  remissions  ;  a 
quick  and  compressible  pulse  ;  a  black  and  dry 
tongue,  the  teeth  being  covered  with  sordes ; 
rapid  respiration  ;  epigastric  tension  and  oppres- 
sion ;  the  bowels  being  loose,  and  the  motions 
bloody,  with  a  disposition  to  heemorrhage  from 
the  mucous  surfaces  generally.  Such  cases  are 
often  fatal,  and  posi-mortem  examination,  in 
addition  to  the  common  lesions  of  malarial 
fever,  reveals  ulceration  of  Peyer's  patches. 

Dtjhation. — The  duration  of  a  remittent  fever 
is  from  five  to  fourteen  days  ;  but,  as  in  all  mias- 
matic fevers,  it  is  much  affected  by  the  action 
of  remedies.  In  the  worst  forms  death  is  rare 
before  the  eighth  day. 

Diagnosis. — 1.  From  specific  yellow  fever — 


Eemittent  is  paroxysmal ;  yellow  fever  is  con- 
tinued. Eemittent  has  a  morning  remission ; 
yellow  fever  has  not.  Hsemorrhage  from  any 
source  is  exceptional  in  remittent;  in  yellow  fever 
it  proceeds  from  mouth,  nose,  eyes,  ears,  bowels, 
and  even  the  urinary  passages.  Even  in  the 
worst  remittents  albuminous  urine  is  rare ;  it 
is  the  rule  in  yellow  fever.  Over  remittent 
fever  the  power  of  quinine  is  beyond  question  ; 
the  drug  is  powerless  in  yellow  fever.  Death  in 
the  worst  remittents  is  never  seen  before  the 
eighth  day  ;  in  specific  yellow  fever  it  is  common 
on  the  third  day.  The  mortality  rate  in  yellow 
fever  is  often  forty  per  cent,  of  those  affected; 
that  of  remittent  does  not  in  ordinary  circum- 
stances exceed  four  or  five  per  cent.,  and  is  often 
less.  Yellow  fever  is  portable  and  contagious ; 
remittent  is  neither.  Yellow  fever  has  a  special 
habitat  of  its  own,  and  can  only  exist  as  an 
endemic  disease  in  countries  where  the  mean 
temperature  does  not  fall  below  72°  F.  Lastly, 
specific  yellow  fever  has  never  established  a 
footing  on  the  shores  of  India,  where  malarial 
remittent  is  an  endemic  disease. 

2.  Enteric  fever,  pure  and  simple,  ought  not  to 
be  easily  confounded  with  remittent.  It  is  marked 
off  by  the  difference  in  the  thermometric  curve  : 
in  enteric  fever,  the  rise  of  temperature  is  slow; 
in  remittents  it  attains  its  maximum  in  a  few 
hours.  There  is  also  the  characteristic  eruption, 
the  iliac  gurgling,  and  the  peculiar  stools  of 
typhoid,  all  absent  in  remittent.  As  mentioned 
above,  the  diagnosis  is  not  so  easy  when  the  pe- 
culiar symptoms  of  malarial  mask  or  obscure 
those  of  enteric  fever.  Still,  due  observation  of 
the  peculiar  combination  of  symptoms  will  en- 
able careful  practitioners  to  make  a  good  prac- 
tical diagnosis,  and  to  regulate  their  treatment 
accordingly.  It  may  seem  unscientific  to  speak  of 
two  specific  diseases  existing  together,  and  as  it 
were  struggling  for  the  mastery  in  the  system. 
The  writer's  belief  is,  that  in  the  doubtful  cases 
the  real  disease  is  enteric  fever,  the  symptoms 
being  merely  modified  by  malaria,  in  the  same 
way  as  they  are  in  many  other  diseases. 

Peoqnosis. — This  is  favourable  when  the  re- 
missions are  distinct;  when  each  succeeding  ex- 
acerbation diminishes  in  force;  when  the  skin 
acts  freely;  and  when  the  urine  deposits  the  sedi- 
ment described  as  critical  in  intermittent  fever 
as  the  attacks  pass  off. 

Faint  and  uncertain  remissions ;  a  tendency 
to  collapse  at  the  close  of  an  exacerbation;  the 
sudden  setting  in  of  dangerous  complications ; 
the  predominance  of  typhoid  symptoms ;  sup- 
pression of  urine;  and  a  general  disposition  to 
lia5morrhage  from  the  mucous  surfaces,  are  all 
signs  of  evil  omen. 

TKEA.TMENT. — After  a  large  experience  in  the 
treatment  of  malarial  fevers  in  some  of  the  most 
unhealthy  regions  in  the  East,  the  writer  desires 
to  place  on  record  the  fact  that  he  has  never 
seen  any  but  disastrous  results  from  treatment 
based  on  the  belief  that  remittent  fever  is  an  in- 
flammatory disease.  The  practitioner  who  keeps 
this  in  view,  and  acts  on  the  principle  of  saving 
power  as  much  as  possible,  will  save  more  lives 
than  the  man  who,  alarmed  by  the  violent  dis- 
turbance of  the  system,  attempts  to  calm  it  by 
lowering  treatment  •  or  the  other,  who,  halting 
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between  two  opinions,  seeks  to  cure  his  patients 
by  an  incompatible  mixture  of  depressing  and 
conservative  remedies.  With  the  reservations 
already  given  when  treating  of  intermittent 
fever,  no  better  combination  of  a  purgative  with 
quinine  can  be  given,  to  begin  the  treatment, 
than  Li\-ingstone's,  described  in  the  article  on 
that  disease  ;  but  whatever  be  the  purgative  se- 
lected, it  should  be  suited  to  bring  away  copious 
bilious  discharges,  which  will  greatly  mitigate 
the  vomiting,  and  it  should  be  combined  with 
quinine.  A  good  formula  is  from  3  to  5  grains 
of  calomel,  compound  extract  of  colocynth,  and 
powder  of  scammony,  with  a  drop  or  two  of  any 
aromatic  oil ;  this  acts  effectually  on  the  whole 
tract  of  the  intestine,  usually  without  nausea  or 
griping,  and  a  like  quantity  of  quinine  may  be 
added. 

Two  courses  are  now  open  to  the  practitioner. 
One  is  to  postpone  the  further  administration 
of  quinine  until  the  first  remission.  In  the 
other  the  exacerbation  is  disregarded,  and  qui- 
nine is  given  in  full  and  effective  doses  at  once. 
If  the  first  plan  be  decided  on,  much  may  be  done 
to  promote  the  comfort  of  the  patient,  to  lower 
the  temperatiire,  and  thus  to  hasten  the  period 
of  remission.  In  strong  men,  when  the  tempera- 
ture is  high,  exceeding  106°  Eahr.,  with  head- 
ache, violent  action  of  the  heart,  rapid  respira- 
tion, oppression  and  restlessness,  drop  doses  of 
the  tincture  of  aconite  every  quarter  of  an  hour 
until  ten  or  twelve  doses  have  been  taken, 
calm  the  patient,  reduce  the  force  of  the  heart's 
action,  assuage  the  headache,  and  sometimes  in  a 
marked  manner  relieve  urgent  and  distressing 
symptoms.  Used  in  this  way,  and  its  effects 
watched,  aconite  is  a  valuable  and  safe  remedy, 
and,  acting  in  the  same  way,  it  is  as  useful  in 
specific  yellow  fever.  It  has  also  this  great  re- 
commendation, if  cautiously  used,  that  it  leaves 
no  sting  behind. 

When  the  temperature  rises,  as  it  often  does, 
to  105-6°  or  110°,  more  energetic  means  are 
called  for.  The  patient  should  be  placed  in  a 
bath  at  90°  Fahr.,  which  should  be  cooled  down 
until  the  thermometer  indicates  a  temperature 
15°  below  the  normal  temperature  of  Lis  body. 
The  effect  of  this  in  calming  the  patient,  reliev- 
ing the  oppression,  and  checking  vomiting,  is 
often  very  striking.  When  removed  from  the 
bath  the  patient  should  be  wrapped  in  a  blanket. 
In  adynamic  cases,  where  the  use  of  the  bath  is 
not  deemed  prudent,  the  same  good  effects  may 
be  brought  about  by  sponging  the  surface  with 
water,  the  temperature  of  which  is  gradually  re- 
duced as  directed  above. 

On  the  first  appearance  of  the  remission  qui- 
nine must  be  given  by  the  mouth,  bowel,  or  skin. 
If  there  is  no  vomiting,  by  the  mouth ;  if  the 
remedy  will  not  remain  on  the  stomach,  then  it 
must  bo  given  by  bowel  or  skin.  Of  the  incon- 
veniences and  occasional  danger  of  the  latter 
method,  the  writer  has  spoken  in  the  article 
Intermittent  Fever,  to  whicli  the  reader  is  re- 
ferred. If  the  hypodermic  method  is  over  justi- 
fiable, in  the  face  o  t'  the  danger  of  induci ng  t  etanus 
in  the  manner  described,  it  is  in  the  grave  and 
pernicious  forms  of  this  disease,  when  life  is 
threatened,  and  time  presses.  If  the  remedy  is 
giver  by  mouth  or  rectum,  at  least  half  a  drachm 


should  be  introduced  into  the  system  during  the 
remission.  It  is  in  remittent  fever  of  the  urgent 
kind  under  notice  that  the  Tinctura  Warburgi 
already  mentioned  (see  Intehmittent  Fevee)  is 
most  useful.  As  is  now  well  known,  the  active 
ingredient  in  this  remedy  is  quinine;  and,  if 
used  as  directed  in  the  article  referred  to,  it  is 
as  safe  as  it  is  effective.  American  physicians 
appear,  in  treating  this  disease,  to  follow  chiefly 
the  second  plan  mentioned,  and  trusting  to  the 
known  property  of  quinine  to  diminish  and  not 
to  increase  temperature,  they  give  it  during  the 
hot  stage.  The  great  difficulty  here  is  the 
vomiting;  during  the  exacerbation  it  is  aknost 
impossible  to  get  anything  to  remain  on  the 
stomach.  It  must  then  be  administered  by 
enema  to  the  extent  of  half  a  drachm,  half  the 
quantity  being  given  in  the  same  way  three 
hours  before  the  return  of  the  exacerbations. 
Full  doses  of  from  15  to  20  grains  of  the 
bromide  of  potassium  at  bedtime  tend  to  calm 
restlessness  and  promote  sleep.  The  above 
treatment  must  be  persistently  followed  day  by 
day  until  the  fever  is  overcome. 

It  will  be  seen  from  the  above  remarks  that  ob- 
stinate vomiting  is  not  only  a  source  of  extreme 
and  exhausting  distress  to  the  patient,  but  also  one 
of  the  chief  embarrassments  of  the  practitioner. 
The  means  advised  above  are  often  effectual  in 
checking  it,  and  they  may  be  supplemented  by 
the  use  of  ice  when  available,  by  external  stimu- 
lants over  the  stomach,  or  by  the  application  of 
cloths  sprinkled  with  chloroform  over  the  same 
region.  Drop  doses  of  Fowler's  solution  of  ar- 
senic have  been  found  by  Bellot  the  younger 
effective  in  checking  this  distressing  symptom 
in  yeUow  fever,  and  the  same  remedy  may  pos- 
sibly be  of  use  in  cases  resisting  otier  means. 
But  in  the  writer's  experience  vomiting,  as  a 
rule,  subsides  with  the  other  symptoms,  when 
the  exacerbations  are  controlled  by  quinine. 
What  was  said,  imder  the  head  of  intermittent 
fever,  of  the  danger  of  pausing  in  the  use  of 
quinine,  to  treat  this  or  that  complication,  is  most 
emphatically  repeated  here. 

On  the  first  sign  of  collapse  in  any  stage,  re- 
course must  be  had  to  stimulants;  white  wine 
whey  is  an  excellent  vehicle  for  the  administra- 
tion of  alcohol,  if  that  be  called  for;  good  cham- 
pagne, if  available,  or  the  best  Hhenish  wine 
witliin  reach,  often  answer  admirably,  and  .-ire 
keenly  relished.  Livingstone's  party  used  bitter 
ale,  and  speak  in  praise  of  it  as  a  stimuhint 
grateful  to  the  patient,  'frequently  remaining  on 
tlie  stomach  when  all  others  are  rejected.'  The 
large  experience  of  sucli  intelligent  observers  on 
such  a  subject  is  worthy  of  respect.  It  is  hardly 
necessary  to  dwell  on  the  necessity  of  sustain- 
ing the  patient  during  the  remission  by  a  diet 
adapted  to  the  irritable  condition  of  the  stomach. 
With  one  remark — one  pregnant  remark  by  the 
Rev.  Horace  Waller,  the  fellow-traveller,  friend, 
and  biographer  of  the  illustrious  Livingstone — 
we  eliall  close  this  article:  'One  thing,  however, 
must  bo  strongly  urged :  it  is  tliat  all  notions 
about  not  being  able  to  "stand  quinine,"  tluit  it 
"flies  to  the  head,"  and  so  forth,  must  be 
banished  as  utter  nonsense.  In  Africa  everyone 
can  stand  quinine ;  there  is  scarcely  a  disorder 
there  in  which  it  is  not  positively  required.'  The 
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writer  adds  from  his  experience  that  this  is  as 
true  of  malarial  regions  in  other  parts  of  the 
world  as  it  is  of  Africa.         W.  C.  Maclean. 

BEMOTE  CAXTSES.— This  expression  is 
used  as  a  synonym  for  predisposing  causes.  See 
Disease,  Causes  of ;  and  Peedisposition  to 
Disease. 

RENAL  CALCTTLTJS.— Stnon.:  Nephro- 
lithiasis ;  Fr.  Calcul  renal ;  Grer.  JS'ierenstein. 

Definition. — A  concretion  formed  by  the  de- 
posit of  one  or  more  of  the  so!id  constituents 
of  the  urine.  It  differs  only  in  size  from  the 
gritty  particles  called  'gravel';  it  may  he  single, 
or  there  may  he  many  ;  it  may  be  present  in  one 
or  both  kidneys  at  the  same  time  ;  and  it  occurs 
at  all  periods  of  life,  from  the  fcetus  in  utero  up 
to  the  extremest  age. 

.^Etiology. — The  majority  of  urinary  calculi 
are  primarily  formed  in  the  infundibula  or  urini- 
ferous  tubes  of  the  kidney ;  and  are  caused  by 
precipitation,  in  the  nascent  state,  of  uric  acid  or 
oxalate  of  lime.  This  precipitation  may  be  due 
to  a  real  excess  of  the  insoluble  uric  acid,  or  to 
deficiency  of  the  water  of  the  urine  ;  but  the  pre- 
cise form  and  proximate  cause  of  the  deposit  are 
determined  by  the  presence  of  a  colloid  matrix, 
composed  of  mucus  or  blood-globules,  or  other 
animal  basis  {see  Caiculus).  Increase  by  gra- 
dual accretion  goes  slowly  on  until  blockage  of 
the  duct  occurs ;  the  calculus  is  then  either 
floated  by  the  urinary  stream  into  the  pelvis  of 
the  kidney  and  onwards  through  the  ureter,  or  it 
becomes  impacted  in  some  part  of  its  transit  and 
develops  into  a  full-formed  renal  stone,  which, 
minute  at  first,  may  grow  to  enormous  propor- 
tions. 

Varieties. —  By  far  the  most  frequent  variety 
of  renal  calculus  in  this  country  is  that  composed 
of  uric  acid ;  in  the  eastern  counties,  where  stone 
is  most  common,  it  is  very  rare  indeed  to  find  in 
the  adult  any  other  primary  form.  Even  in  chil- 
dren, in  whom  oxalate  of  lime  is  not  uncommon, 
uric  acid  is  the  most  prevalent.  It  is  thought 
by  some  pathologists  that  oxalate  of  lime  forms 
the  first  starting-point  even  of  uric  acid  stones, 
but  this  statement  lacks  proof.  The  sparing 
solubility  of  uric  acid  and  oxalate  of  lime  is  pro- 
bably the  cause  of  their  greater  frequency  in 
calculi  ;  but  other  agents  may  occasionally  be 
found  to  constitute  the  primary  nucleus  of  renal 
stone,  such  as  cystine,  carbonate  of  lime,  phos- 
phate of  lime,  either  by  itself  or  in  combintition 
with  the  ammonio-magnesian  phosphate,  form- 
ing what  is  designated  the  fusible  calculus,  and 
urate  of  ammonia  or  the  mixed  urates.  The 
phosphates  and  urates,  however,  are  more  likely 
to  occur  as  secondary  than  as  primary  deposits. 
Mixed  or  alternating  calculi  are  frequently  met 
with,  in  which  are  seen  alternate  strata  or  layers 
of  uric  acid,  oxalate  of  lime,  and  phosphates,  the 
latter  generally  constituting  the  external  part. 

Pathological  Effects. — The  action  of  a  cal- 
culus on  the  structure  and  condition  of  the  kidney 
depends  much  on  its  size.  At  first  it  may  pro- 
duce irritation  and  local  congestion,  possibly 
leading  to  actual  inflammation,  and  oven  abscess 
within  or  external  to  the  capsule.  This  may 
happen  when  the  stone  develops  in  the  tubular 
or  secreting  structure  ;  but  when  it  remains  and 
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enlarges  in  tlie  pelvis  of  the  kidney,  chronic  pye- 
litis is  more  likely  to  ensue,  with  changes  of  an 
atrophic  character.  The  pelvis  dilates;  pressure 
comes  to  be  slowly  exerted  on  the  renal  struc- 
ture, causing  wasting,  until  but  little  secreting 
tissue  is  left ;  and  a  large  stone  remains,  occupy- 
ing the  pelvis  and  branching  into  the  calyces,  in 
shape  resembling  a  cauliflower,  and  with  little 
covering  beyond  the  capsule  of  the  kidney. 

Symptoms. — The  genesis  of  renal  concretions 
is  always  unrevealed  by  symptoms  ;  their  reten- 
tion and  development  up  to  a  considerable  size 
or  in  great  numbers  may  be  unsuspected  and  un- 
noticed ;  and  even  their  transit  and  escape  through 
the  urinary  passages  may  be  painless.  Usually, 
however,  there  is  some  degree  of  lumbar  pain, 
generally  restricted  to  the  side  affected,  spread- 
ing more  or  less  to  the  front  of  the  body,  and  down 
towards  the  groin  and  bladder.  The  pain  is  apt 
to  be  aggravated  by  exercise — especially  by  car- 
riage exercise,  and  it  is  liable  on  such  occasions 
to  become  very  severe ;  so  also  when,  from  any 
cause,  it  is  disturbed  in  its  bed,  or  makes  a  fruit- 
less attempt  to  enter  the  ureter  (renal  colic). 

"When  a  stone  of  some  magnitude  is  passing 
down  the  ureter,  symptoms  of  a  very  acute  clia- 
racter  usually  ensue.  The  pain  rises  to  intense 
agony  in  the  loin,  and  along  the  course  of  the 
ureter  down  to  the  bladder  and  testicle ;  fre- 
quently there  is  sickness  or  vomiting  ;  the  patient 
is  bathed  in  warm  perspiration ;  and  he  some- 
times passes  into  a  state  of  fainting  and  collapse. 
The  bladder  is  frequently  irritable ;  the  urine 
is  smoky  from  the  presence  of  blood,  or  of 
elongated  clots ;  or  almost  pure  blood  escapes. 
These  symptoms  may  come  on  suddenly;  may 
last  a  few  hours  or  a  few  days ;  and  may 
end  as  suddenly  when  the  calculus  reaches  the 
bladder. 

The  changes  produced  in  the  urine  by  renal 
calculus  may  be  very  slight.  Hsemorrhage  is 
the  most  common  and  most  characteristic ;  some- 
times it  is  in  quantity  enough  to  render  the  urine 
smoky  or  like  porter  ;  at  other  times  it  can  only 
be  detected  by  the  microscope.  "When  it  exists 
in  any  palpable  amoimt,  albumen  will,  of  course, 
be  present  too.  Pus,  mucus,  and  epithelium 
corpuscles  will  show  themselves  when  the  cal- 
culus has  produced  some  degree  of  pyelitis.  Id 
long-standing  cases  a  tumour  may  be  felt  in  the 
situation  of  the  kidney.  The  patient  resting  on 
his  back,  and  the  knees  being  drawn  up,  the 
surgeon  with  one  hand  behind  presses  the  kidney 
forwards,  and  with  the  other  in  front  presses 
it  backwards  below  the  margin  of  the  ribs.  He 
may  thus,  in  young  and  thin  persons — aided,  per- 
haps, by  the  administration  of  ether — differen- 
tiate a  renal  stone  from  any  of  the  usual  kinds 
of  renal  tumours. 

Dlagnosis. — Eonal  calculus  may  be  mistaken 
for  various  diseases:— 1.  Bilious  attacks,  intes- 
tinal colic,  or  perityphlitis.  The  sickness  and 
pain  in  the  flank  are  present  in  all,  but  in  ne- 
phritic colic  the  pain  is  apt  to  be  more  located 
in  the  loin,  although  this  is  by  no  means  always 
so.  The  presence  of  hijematuria  will  be  conclu- 
sive. In  typhlitis  and  per'typhlitis  theiowill  be 
fever  and  local  tenderness.  2.  Obscure  pain 
in  the  back,  due  to  chronic  lumbago  or  neuralgia. 
In  these  conditions  the  pain  is  generally  across 
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the  back,  and  not  unilateral ;  it  is  aggravated  by 
movements  of  the  affected  muscles ;  and  there  is 
no  hsematuria  or  other  urinary  complication.  3. 
Cancer  or  other  renal  tumour.  Pain  and  haema- 
turia  are  characteristic  of  both  stone  and  cancer, 
but  in  ciilculus  the  health  is  generally  good, 
while  in  cancer  it  is  always  deteriorated.  In 
stone  there  is  seldom  any  tumour,  and  when  it 
does  exist  it  must  be  of  limited  size  and  hard, 
whereas  in  cancer  it  is  diffused  and  may  be  soft. 

Pboqnosis.  —  The  frequent  formation  and 
escape  of  renal  stones  may  continue  for  a  great  | 
many  years  without  any  material  injury  to  the 
general  health.  Even  when  blockage  of  the 
ureter  takes  place,  leading  to  hydronephrosis  and 
atrophy  of  the  organ,  or  to  nephritis  or  peri- 
nephritis with  abscess,  a  fair  measure  of  health 
may  be  preserved,  provided  the  other  kidney  is 
in  a  healthy  condition.  VThen  both  organs  are 
affected,  or  when  complications  arise,  such  as 
amyloid  or  tubercular  disease,  or  chronic  pye- 
litis, then  the  health  steadily  deteriorates,  ema- 
ciation proceeds,  with  hectic  and  fatal  exhaus- 
tion. 

Treatment. — Bearing  in  mind  that  the  large 
majority  of  renal  stones  are  composed  of  uric 
acid,  and  that  it  is  not  difficult  to  form  a  correct 
diagnosis  on  this  point,  it  will  be  necessary  chiefly 
to  consider  the  treatment  of  this  form  of  concre- 
tion. Preventive  treatment  consists  in  a  rigid 
limitation  as  to  the  quantity  of  food  taken.  It  is 
customary  to  condemn  a  free  use  of  animal  food 
and  highly-seasoned  dishes;  but  it  should  be 
borne  in  mind  that  stone  prevails  largely  amongst 
the  poor,  who  seldom  can  indulge  in  animal  food 
to  excess,  and  it  is  not  unfrequent  in  countries 
where  no  animal  food  is  taken.  Par  more  impor- 
tant is  it,  both  as  to  food  and  drink,  to  observe  a 
strict  moderation  as  to  the  amount  taken.  In 
this  way  digestion  and  assimilation  will  be  easy 
and  perfect ;  crude  matters  will  not  find  their 
way  into  the  blood;  the  chemical  conversion 
of  uric  acid  will  be  complete  ;  and  precipita- 
tion in  the  uriniferous  tubes  will  be  obviated. 
When  the  proclivity  to  uric  acid  calculi  is  de- 
cided, or  when  a  small  stone  is  known  to  exist, 
the  free  use  of  diluents  and  alkaline  remedies 
is  undoubtedly  of  importance.  The  waters  of 
Vichy,  Ems,  and  Neuenahr,  taken  freely  at  the 
springs,  with  or  without  baths,  but  with  the 
great  aid  of  change  of  air  and  mode  of  life, 
constitute  the  most  efficient  plan  of  treatment; 
but  it  must  be  admitted  that  in  the  majority  of 
cases  this  good  effect  is  only  transient.  Some 
high  authorities  recommend,  in  preference  to 
the  simple  alkaline  treatment,  the  use  of  those 
saline  aperient  waters  whose  chief  ingredient  is 
sulphate  of  soda,  such  as  Carlslxad  and  Fried- 
riohshall;  and  undoubtedly  they  have  a  most 
beneficial  action,  by  promoting  digestion  and 
assimilation.  But  as  with  the  alkaline  remedies, 
whether  natural  waters  or  drugs,  so  with  the 
salines,  their  action  is  evanescent.  Leave  them 
off  and  let  the  patient  return,  perhaps  to  a  place 
whore  calculus  is  frequent,  or  to  habits  of  care- 
less living,  or  to  over-work,  and  the  morbid  ten- 
dency will  almost  certainly  recur.  If  there  are 
clear  indications  of  the  actual  presence  of  a  renal 
Btone,  composed  of  uric  acid,  of  moderate  size  and 
recent  date,  the  solvent  treatment,  as  described 
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by  Dr.  Wm.  Roberts,  should  be  fully  carried  out. 
It  depends  for  its  success  on  the  known  solubility 
of  uric  acid  .md  its  salts  in  alkaline  solutions  of 
definite  strength,  the  most  efficient  being  about 
GO  grains  to  the  pint;  above  and  below  this 
Strength  the  solvent  power  diminishes.  The 
patient,  if  an  adult,  should  take  40  to  60  grains 
of  the  acetate  or  citrate  of  potash  in  3  or  4  ozs. 
of  water  every  three  hours  during  the  day,  and 
once  at  least  in  the  night;  this  plan  should  be 
continued  for  two  or  three  months.  During  the 
treatment  the  urine  should  be  frequently  exa- 
mined, and  if  any  approach  to  an  ammoniacal 
state  should  appear,  the  treatment  must  be  sus- 
pended for  a  time.  The  effect  of  the  treatment 
must  be  estimated  by  the  diminution  of  lumbar 
pain,  and  by  the  escape  of  small  calculi;  no  iU- 
effects  are  caused ;  seldom  any  indigestion ;  and 
no  impairment  of  general  health.  Other  drugs 
have  been  employed  for  the  solution  of  uric  acid, 
such  as  carbonate  of  lithia,  phosphate  of  soda, 
tartrates  and  carbonate  of  potash  and  soda,  and 
carbonate  of  lime.  Some  years  ago  the  writer 
conducted  some  experiments  with  prepared  chalk, 
and  found  that,  when  given  to  the  extent  of  20  to 
30  grains  in  mucilage  and  mint  water,  three  or 
four  times  a  day,  it  had  a  most  marked  effect  in 
quickly  removing  uric  acid  deposits,  and  it  will 
have  this  effect  even  in  the  febrile  state.  It  did 
not,  in  the  quantities  given,  produce  alkalinity  of 
the  urine,  but  it  acted  distinctly  as  a  diuretic. 

In  the  crisis  of  nephritic  colic,  narcotics  are 
called  for,  in  doses  large  enough  and  frequent 
enough  to  control  the  pain.  If  sickness  is  trouble- 
some, morphia  may  be  administered  subcutane- 
ously,  and  if  there  be  vesical  irritation,  by  sup- 
pository. If  the  agony  be  extreme  and  in  pa- 
roxysms, chloroform  may  be  inhaled  occasion- 
ally ;  while  the  hot  bath,  anodyne  fomentations, 
and  stupes  are  useful  aids  to  relieve  and  soothe. 

Surgical  treatment  of  renal  stone  is  coming 
prominently  into  notice  at  the  present  time. 
IneisiDU  in  the  lumbar  region  and  removal  of 
stone  from  the  kidney  is  as  old  as  Hippocrates  ; 
and  when  abscess  and  sinus  exist,  leading  to  a 
stone  impacted  in  the  kidney,  or  when  a  lumbar 
swelling  is  present  which  is  obviously  caused 
by  a  renal  stone,  an  exploratory  incision  for  its 
removal  is  clearly  warranted,  and  has  been  suc- 
cessful in  several  instances.  So,  too,  has  the  en- 
tire extu'pation  of  a  kidney  containing  calculi,  as 
well  as  for  other  diseases  of  the  organ.  For  the 
conditions  which  justify  and  call  for  these  opera- 
tions, and  for  the  steps  to  be  taken  in  their  exe- 
cution, the  records  of  surgery  must  be  consulted. 

Wm.  Cadgb. 

EBNAL  COLIC.  —  Synon.  :  Nephralgia 
calculota  ;  Fr.  Coliqxie  niphritiqiui;  Ger.  Niercn- 
nchmcrzen. — The  name  commonlj'  applied  to  the 
symptoms  which  arise  when  a  renal  calculus 
either  passes,  or  attempts  to  pass,  down  the 
ureter.    Sec  Renai,  Calculus. 

EENAL  DISEASES.— 5ca  Kidneys,  Dis- 
eases of. 

RESISTANCE.— The  sensation  recognised 
by  the  fingers,  of  the  degree  to  which  a  part 
yields  or  resists  when  palpation  cr  percussion  is 
being  periormed.    See  Phtsicai  Exaiunation. 
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BESOLTJTIOIT  {resolvo,  I  loose).— The  re- 
tarn  of  a  diseased  part  to  its  natural  condition  ■ 
chiefly  applied  to  the  process  of  inflammatioii 
when  it  subsides  gradually,  and  without  the 
occurrence  of  suppuration  or  other  unfavourable 
termination.    Sec  Ikfiammation. 

HESOLVENTS  (resolvo,  I  loose). — Any- 
thing which  aids  the  absorption  of  effased  pro- 
ducts may  be  included  in  this  class  of  remedies; 
the  most  efficient  being,  externally,  counter-irri- 
tation and  poultices;  and  internally,  mercury 
and  iodide  of  potassium.  Our  knowledge  of  the 
precise  mode  of  their  action  is  still  very  vague. 
The  subject  of  blisters  and  the  like  is  considered 
under  CouNTER-rBEiTATiON.  It  is  generally  held 
that  mercury  renders  fibrin  less  cohesive;  and 
that  iodide  of  potassium — in  virtue,  probably,  of 
the  free  iodine  which  is  separated  within  the 
blood — has  a  special  affinity  for  albuminous 
bodies,  and  for  that  form  of  lowly  organised 
fibrin  which  is  so  commonly  deposited  in  the 
tissues  during  the  more  advanced  stages  of  con- 
stitutional syphilis.  It  is  difficult,  however,  to 
discuss  this  therapeutical  heading  from  a  strictly 
scientific  standpoint,  deriving  its  origin  as  it  does 
from  a  past  epoch,  when  pathological  science  was 
still  in  its  infancy,  and  when  very  active  modes 
of  treatment  were  held  to  possess  virtues  which 
further  experience  has  not  confirmed.  Free  bleed- 
ing and  blistering,  combined  with  copious  saliva- 
tion, were  held  in  these  days  to  have  a  most 
powerful  influence  in  checking  inflammation  and 
removing  its  sequelae ;  and  we  are  only  now  learn- 
ing to  assign  to  unaided  nature  the  due  share 
which  she  takes  in  efiecting  what  we  are  accus- 
tomed to  call  the  '  cure '  of  disease. 

R.  Faequhabson. 

EESOPTAITCE  (resono,  I  sound  again,  echo). 
Eesonance  signifies  the  character  of  the  sound 
yielded  on  percussion  over  the  greater  part  of 
the  chest,  and,  within  wide  limits,  of  the  abdo- 
men also.  The  degree  of  resonance  depends  prin- 
cipally upon  the  proportion  of  air  contained  in 
the  underlying  cavities  or  organs.  Vocal  reso- 
nance is  the  voice-sound  transmitted  through  the 
chest  to  the  ear  of  the  auscultator.  It  is  increased 
or  diminished  in  accordance  with  the  physical 
conditions  present  in  the  chest-cavity. 

Hyper-resonance  is  a  term  used  to  signify  un- 
due resonance  over  a  given  part. 

Deficient  resonance  is  commonly  called  dulness. 
It  is  often  u-sed  with  the  same  comparative  or 
local  application  as  hyper-resonance.  (Sec  Physical 
ExAMiNATioK.  R.  Douglas  Powell. 

EESPIKATIOW,  Disorders  of.— A  due 

performance  of  the  function  of  respiration  is  es- 
sential to  the  well-being  of  the  economy,  and  any 
derangement  of  this  function  is  likely  to  bo  fol- 
lowed by  more  or  less  disturbance  of  the  system, 
varying  in  degree  and  gravity,  but  often  of  a 
serious  character.  Moreover,  the  phenomena  re- 
sulting from  such  a  derangement  are  commonly 
of  much  significance  with  reference  to  diagnosis, 
prognosis,  and  treatment.  Therefore,  disorders 
affecting  breathing  demand  attentive  and  care- 
ful observation  and  consideration  in  every  case  ; 
while  their  general  study  by  no  means  receives 
the  thought  and  attention  which  its  importance 
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emphatically  requires.  In  a  short  article  it  will 
be  impossible  to  do  more  than  give  a  very 
condensed  summary  of  the  subject,  and  to  sug. 
gest  points  for  the  further  consideration  of  those 
who  are  interested  in  it.  The  several  forms  of 
disordered  breathing  associated  with  particular 
diseases  are  indicated  in  their  appropriate  ar- 
ticles. 

Before  considering  the  disorders  of  respiration, 
it  will  be  well  to  call  to  mind  the  following 
points  relating  to  the  performance  of  the  act  in 
health.  The averagefrequencyof breathingisfrom 
sixteen  to  twenty  per  minute  in  adults,  although 
this  rate  is  easily  disturbed  temporarily  by  va- 
rious physiological  conditions.    The  function  is 
powerfidly  under  the  influence  of  the  nervous 
system,  and  it  is  ordinarily  carried  on  either  by 
centric  or  reflex  stimulation,  without  any  con- 
sciousness of  the  act  on  the  part  of  the  indi- 
vidual, and  independent  of  any  voluntary  effort. 
In  ordinary  respiration  scarcely  any  movement 
or  other  sign  of  the  act  is  observable  to  an  on- 
looker, and  the  actual  quantity  of  air  changed 
with  each  breath  is  very  small,  amounting  only 
to  from  16  to  20  cubic  inches  ;  but  in  this  respect 
also  the  act  is  very  liable  to  be  disturbed,  while 
a  person  is  able  voluntarily,  without  any  diffi- 
culty, to  breathe  more  or  less  deeply,  performing 
'  extraordinary  respiration,'  and  he  may  thus 
change  large  quantities  of  air,  and  call  into  play 
every  part  of  his  lungs.     Remembering  what 
respiration  is  intended  for,  the  conditions  required 
for  its  proper  performance  in  connection  with  the 
breathing-apparatus  are,  that  there  should  be  a 
sufficient  supply  of  air  suitable  for  the  purpose, 
and  an  adequate  passage  for  its  entrance  and 
exit ;  that  there  should  be  enough  healthy  lung- 
tissue;  that  the  blood  should  pass  freely  through 
the  lungs,  and  be  within  certain  limits  of  a 
proper  quality ;  that  there  should  be  no  me- 
chanical impediment  to  the  free  working  of  the 
lungs,  especially  if  suddenly  called  upon  to  do 
extra  work ;  and  that  the  forces  by  which  the 
respiratory  movements  are  carried  on,  namely, 
the  muscles,  including  the  diaphragm,  and  the 
elasticity  of  the  lungs  and  chest-walls,  are 
equal  to  their  work.    If  the  act  of  breathing 
is  watched  and  investigated,  it  will  be  found  that 
normally  expiration  is  rather  longer  than  in- 
spiration ;  but  there  is  no  striking  difference  be- 
tween the  two  divisions,  the  ratio  being  as  twelve 
to  ten  in  males,  fourteen  to  ten  in  females.  More- 
over, the  movements  are  both  thoracic  and  ab- 
dominal, the  former  being  distinctly  made  up  of 
expansion  and  elevation  during  inspiration,  of 
retraction  and  depression  during  expiration,  es- 
pecially when  a  full  breath  is  taken.    The  inter- 
costal spaces  in  most  parts,  as  well  as  the 
supra-clavicular  fossae,  seem  to  sink  in  during 
inspiration,  so  as  to  become  more  evident,  this 
being  more  marked  in  proportion  to  the  depth, of 
the  inspiration.     It  will  further  be  noticed  that 
the  precise  movements  differ  in  different  per- 
sons, and  according  to  the  extent  of  respiration. 
The  lower  ribs  and  diaphragm  act  principally  in 
males  and  childi-en  during  ordinary  breathing; 
in  adult  females  the  respiration  is  upper  costal. 
In  extraordinary  breatliing  the  movements  aro 
chiefly  upper  thoracic  in  all  persons. 
Respiration  is  markedly  influenced  by  physiiK 
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logical  conditions,  such  as  exercise,  diet,  sleep, 
and  various  others ;  these  must  be  remembered 
in  considering  its  derangements. 

With  these  introductory  remarks,  the  disorders 
of  respiration  may  now  be  more  conveniently 
Btudied. 

JEtiology  and  Patholooy. — The  numerous 
causes  and  eouditions  which  lead  to  disturbances 
of  respiration  can  be  brought  within  well-defined 
groups,  and  it  is  desirable  in  the  first  instance  to 
study  them  from  such  a  general  point  of  view. 
This,  however,  only  gives  a  superficial  insight 
into  the  subject,  and  does  not  indicate  the  kind  of 
disorder  that  is  produced  by  each  cause,  or  how 
it  acts,  while  many  conditions  act  in  more  ways 
than  one;  and  still  further,  in  any  individual  case 
there  may  be  more  than  one,  perhaps  several 
causes  at  work,  all  of  which  ought  to  be  recog- 
nised. These  causes  and  conditions  may  be 
summarised  in  the  following  manner,  and  it  will 
be  seen  that  several  of  them  act  indirectly  on  the 
respiratory  process : — 

1.  Conditions  acting  directly  through  the  ner- 
vous  system. — These  include : — (a)  Centric  lesions 
in  connection  with  the  brain,  involving  the  re- 
spiratory centre,  either  directly  or  indirectly,  such 
as  injury,  heemorrhage,  or  a  tumour.  (6)  Disease 
or  injury  of  the  upper  part  of  the. spinal  cord, 
paralysing  the  nerves  supplying  the  respiratory 
muscles,  (c)  Functional  nervous  disturbance, 
as  from  mere  nervousness,  emotion,  hysteria, 
trance,  or  chorea,  (d)  Conditions  affecting  im- 
mediately the  nerves  concerned  in  respiration, 
either  irritating  or  paralysing  them,  especially 
the  pneumogastric,  recurrent  laryngeal,  or  phrenic 
nerves.  These  nerves  may  be  themselves  dis 
eased,  or  affected  by  a  neighbouring  condition, 
such  as  a  tumour,  (e)  Reflex  causes,  transmitted 
from  the  skin,  as  when  cold  water  is  dashed 
upon  it ;  or  from  organs,  as  the  stomach,  intes- 
tines, or  ovaries.  It  is  important  to  remember 
that  causes  connected  with  the  nervous  system 
frequently  aggravate  disorders  of  breathing  other- 
wise occasioned. 

2.  Ahiormal  conditions  of  the  blood. — In  this 
group  are  merely  included  conditions  of  the  blood 
as  a  whole,  and  not  any  local  derangement  af- 
fecting the  pulmonary  circulation.  They  are  : — 
(a)  Deficient  quantity  of  blood,  especially  from  a 
sudden  or  rapid  loss,  ih)  Anaemia  or  hydraemia. 
(e)  Deficient  aeration,  [d)  A  poisoned,  impure 
state  of  the  blood  in  connection  with  narcotism, 
the  anaesthetic  state,  pyrexia,  the  typhoid  con- 
dition, uraemia,  pyaemia  or  septicaemia,  diabetes, 
and  other  diseases. 

3.  Functional  disorders,  or  organic  diseases, 
connected  with  the  heart. —  These  are  common 
sources  of  disturbance  of  breathing  of  various 
kinds,  depending  upon  the  intimate  relation  of 
the  nerves  and  ner\'e-ccntre8  governing  the  heart 
and  respiratory  organs;  upon  the  effects  they 
produce  as  regards  the  pulmonary  circulation; 
or  sometimes  upon  their  direct  interference  with 
the  movements  of  breat  hing,  by  exerting  pressure 
upon  the  lungs,  e.spccially  the  left,  upon  the 
left  bronchus,  or  upon  the  chest-walls,  particu- 
larly the  diaphragm.  This  last  cause  is  only 
noticed  in  cases  of  great  enliirgemont  of  the  heart  , 
or  of  considerable  pericardial  effusion.  The  breath- 
ing, however,  is  frequently  disturbed  in  connection 
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with  disorders  of  cardiac  action  ;  diseases  of  valves 
and  orifices,  especially  the  mitral  and  tricuspid; 
enlargements  of  the  heart,  particularly  dilatii- 
tion  ;  degenerations  ;  congenital  malformations  ; 
and  clotting  of  blood  in  the  cavities  of  the 
heart. 

4.  Abnormal  conditions  of  the  air  inlialed. 
The  physiological  effects  produced  upon  the  re- 
spiratory act  by  various  states  of  the  air  in- 
spired are  well  known.  These  especially  depend 
upon  its  composition  ;  its  temperature  ;  and  its 
condensation  or  degree  of  pressure.  From  a 
clinical  point  of  view  these  deviations  have  to 
be  borne  in  mind,  as  they  are  more  liable  to  be 
induced  in  certiin  diseases,  and  may  also  be 
made  available  for  therapeutic  purposes. 

6.  Conditions  affecting  the  apparatus  concem-ed 
in  the  respiratory  movements. — These  refer  to  the 
chest-walls  and  the  diaphragm,  and  they  in- 
clude : — (a)  Certain  painful  affections,  causing 
the  patient  to  limit  or  modify  the  movements, 
such  as  the  early  stage  of  pleurisy,  pleurodynia, 
or  peritonitis.  (6)  Spasm  or  paralysis  of  the 
muscles,  from  any  cause,  (c)  Organic  changes,  as 
undue  softness  or  rigidity  of  the  thoracic  walls, 
cancerous  infiltration,  muscular  atrophy  or  fatty 
degeneration,  acute  or  chronic  inflammation  of 
the  diaphragm. 

6.  Obstruction  involving  the  main  air-passages. 
This  may  be  situated  in  the  mouth,  throat, 
larynx,  trachea,  or  primary  bronchial  divisions, 
and  is  due  to  a  variety  of  causes,  which  cannot 
be  discussed  here  further  than  to  state  th.it  the 
obstruction  may  depend  upon  pressure  from 
without;  spasm  or  paralysis  of  the  muscles  of 
the  larynx ;  some  internal  obstruction,  whether 
from  deposits,  secretion,  foreign  bodies,  or  new 
growths  ;  or  organic  changes  in  the  walls  of  the 
tubes,  leading  to  their  constriction. 

7.  Physical  conditions  indcpcjident  of  the  respi- 
ratory apparatus,  but  interfering  with  it  in  various 
ways. — These  may  lie  within  the  chest,  as  in  the 
ease  of  thoracic  aneurism,  or  a  mediastinal  solid 
tumoiu"  or  abscess.  They  act  by  compressing 
the  lungs  or  heart,  obstructing  tubes,  affecting 
nerves,  or  interfering  with  the  moving  apparatus. 
Or  the  cause  of  the  disorder  may  lie  in  the  ab- 
domen, such  as  excessive  flatulence  or  tympa- 
nites, abundant  fluid  in  the  peritoneum,  enlarged 
organs,  ovarian  tumours,  or  a  pregnant  uterus. 
They  act  mainly  mechanically,  by  impairing  the 
movements  of  the  diaphragm.  Breathing  often 
becomes  worse  after  food,  in  consequence  of  dys- 
pepsia leading  to  flatulent  distension. 

8.  Conditions  affecting  the  pleura. — Any  ac- 
cumulation of  air  or  fluid  in  one  or  both  pleural 
sacs  w-ill  necessarily  tend  to  disturb  respiration, 
as  in  pneumothorax,  pleurisy,  hj-drothorax,  oi 
haemothora.x.  It  acts  mechanically,  and  the  de- 
gree of  disorder  will  depend  on  the  amount  of  the 
collection,  the  rapidity  with  which  it  takes  place, 
the  previous  condition  of  the  lungs,  and  other 
circumstances.  Pleuritic  adhesions  and  agglu- 
tinations also  tend  to  embarrass  respiration  more 
or  less  seriously. 

9.  Morbid  conditions  of  the  lungs. — These  have 
been  left  to  the  last,  and  it  will  be  readily 
understood  that  all  diseases  of  the  lungs  tend 
more  or  less  to  produce  disorders  of  brraih- 
ing.    At  the  same  time  it  must  not  be  forgotten 
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■what  extensively,  under  certain  conditions,  with- 
out any  obvious  respiratory  disturbance.  Pul- 
monary diseases  act  in  various  ways,  of  ■which  the 
most  important  are  by  a'ffecting  the  pulmonary 
circulation  and  the  amount  of  blood  in  the  lungs  ; 
by  interfering  ■with  the  entrance  or  exit  of  air 
through  the  bronchial  tubes;  by  temporarily  dis- 
abling or  permanently  destroying  more  or  less  of 
the  pulmonary  textures;  or  by  influencing  the 
respiratory  act  through  its  forces,  and  especially 
through  the  impairment  or  loss  of  the  elastic 
force  of  the  lungs  required  for  expiration. 

Classification. — The  arrangement  of  the  nu- 
merous forms  of  disordered  respiration  is  by  no 
means  an  easy  matter,  and  may  be  founded  on 
different  plans.  Before  giving  that  which  seems 
to  the  writer  to  be  a  practical  arrangement,  he 
would  urge  the  great  importance  of  endeavouring 
to  recognise  in  every  case,  by  due  investigation, 
■what  is  the  real  natiire  of  the  deviation  from 
normal  breathing,  and  not  Bierely  to  call  it 
'  dyspnoea,'  or  '  difficulty  of  breathing.'  More- 
over, it  must  be  remembered  that  there  may  be 
more  than  one  form  of  disordered  respiration  in 
the  same  case. 

The  disturbance  of  breathing  may  be  sudden, 
acute,  or  chronic;  and  its  several  forms  may  be 
included  under  three  main  divisions,  namely : — 
1.  Deflcient  Eespiration.  2.  Dyspnoea  or 
DifB.culty  of  BreatMng.  3.  Peculiar  Dis- 
orders. 

1.  Deficient  Eespiration.  —  This  compre- 
hends the  following: — 

(a)  Slow  breathing. —  The  frequency  of  the 
respirations  may  be  notably  reduced,  without 
any  other  obvious  disorder.  Or  this  may  be 
associated  ■with  marked  shallo^wness  of  the 
movements,  so  that  in  extreme  cases  breathing 
seems  to  have  almost  or  entirely  ceased,  and  can 
scarcely  be  recognised  even  by  the  most  delicate 
tests.  These  deviations  are  observed  in  various 
conditions  or  diseases  affecting  the  nervous  sys- 
tem, such  as  hysteria,  trance,  shock  or  collapse, 
narcotic  poisoning,  and  some  cases  of  cerebral 
disease.  They  are  accompanied  by  impairment 
or  loss  of  consciousness,  real  or  assumed,  and  ■with 
other  varying  symptoms.  Sometimes  the  breath- 
ing is  slow  but  deep,  and  may  then  be  sighing, 
stertorous,  or  attended  ■with  flapping  of  the  cheeks 
in  expiration;  this  is  noticed  in  apoplectic  con- 
ditions. These  disorders  of  breathing  do  not 
obviously  disturb  the  patient. 

(6)  Restrained  breathing. — By  this  is  meant 
that  the  patient  makes  a  voluntary  and  conscious 
effort  to  restrain  or  modify  the  act,  because  it 
produces  or  increases  some  painful  or  other  mor- 
bid sensation.  It  may  be  obvious  at  once  to 
the  observer,  or  may  only  bo  revealed  when  the 
patient  is  made  to  take  a  deep  inspiration.  The 
respirations  are  often  increased  in  frequency,  but 
may  be  below  the  normal.  The  entire  move- 
ments may  be  affected,  or  only  those  of  either  the 
chest  or  the  abdomen,  or  even  only  of  one  side 
of  the  chest.  The  early  stage  of  pleurisy,  peri- 
tonitis, and  angina  pectoris  afford  examples  of 
diseases  causing  this  disorder  of  breathing. 

(c)  Shallow  and  feehle  breathing. — Tlio  most 
striking  feature  in  some  conditions  is  the  ex- 
treme feebleness  and  limitation  of  the  act  of  re- 


spiration. This  has  already  been  alluded  to, 
as  noticed  in  some  cases  of  slow  breathing,  but 
the  frequency  is  often  much  above  the  normal, 
and  the  class  of  cases  no'w  under  considera- 
tion differ  essentially  from  those  previously  men- 
tioned. The  disorder  indicates  gradual  cessation 
of  the  respiratory  functions  and  pulmonary  action, 
becoming  more  and  more  Qb^^cus,  and  gradually 
terminating  in  death.  Little  or  no  air  is  changed, 
and  at  last  the  breathing  becomes  a  mere  in- 
effectual gasp.  This  form  of  disturbance  is  ob- 
served in  persons  slowly  dying  from  various 
causes;  in  gradual  filling  of  the  air-tubes  in 
fatal  cases  of  bronchitis  ;  and  in  cases  of  apoplexy 
or  narcotism.  It  is  often  accompanied  by  rat- 
tling or  gurgling  rales,  due  to  the  presence  of  * 
fluid  in  the  air-passages,  which  become  by  de- 
grees filled  up.  It  may  follow  certain  forms  o) 
dyspnoea. 

(d)  Ineffectual  breathing. — The  derangement 
thus  named  can  only  be  recognised  by  making  the 
patient  attempt  to  draw  a  full  breath.  He  may 
then  have  the  sensation  of  an  inability  to  do  this, 
or  to  expand  the  chest  properly.  What  is  more 
important,  ho^wever,  is  that  this  impairment  of 
the  respiratory  act  is  often  evident  on  objective 
examination,  when  it  is  seen  that  in  certain 
conditions  the  most  po'werful  efforts  to  breathe 
produce  little  or  no  result,  and  the  movements 
are  ob^viously  more  or  less  ineffectual,  either  as  a 
whole,  unilaterally,  or  locally.  This  may  arise 
from  various  causes,  such  as  paralysis  or  spasm 
of  the  muscles,  rigidity  of  the  chest-walls,  dis- 
tension of  the  lungs  in  emphysema,  pleuritic  and 
other  conditions  interfering  ■with  their  expansion, 
and  certain  morbid  changes  in  these  organs. 
Ineffectual  breathing  is  frequently  associated 
■with  some  form  of  dyspnoea. 

2.  Dyspnoea  or  Difllculty  of  Breathing. — 
Without  making  too  marked  a  distinction  be- 
tween them,  and  remembering  that  they  may  be 
combined,  there  are  certain  forms  of  disordered 
breathing,  usually  characterised  as  dysrpnma, 
which  deserve  separate  recognition. 

(a)  Obstructive  dgspnoea.— This  signifies  that 
there  is  some  obvious  impediment  or  difliculty 
presented  to  the  transmission  of  air  through 
some  part  of  the  air-passages  in  respiration.  The 
nature  and  severity  of  the  disorder  vary  with 
the  seat,  cause,  and  degree  of  obstruction.  Thus 
it  may  be  that  a  swollen  tongue,  or  enlarged 
tonsils  or  other  throat-conditions,  block  up  the 
passage  more  or  less  completely,  and  the  patient 
breathes  through  the  nose,  often  with  obvious 
difficulty;  or  if  some  air  passes  by  the  throat,  it 
does  so  with  much  noise,  especially  when  the 
patient  is  asleep.  . 

The  most  important  form  of  obstructive  dys- 
pnoea, however,  is  that  wnich  is  connected  with 
the  main  air-tube,  and  it  usually  attracts  im- 
mediate attention.  It  may  be  associated  either 
■with  the  larynx  or  the  trachea,  and  in  the  for- 
mer case  is  liable  to  exacerbations.  The  gravity 
of  the  phenomena  vary  with  the  degree  of  ob- 
struction, l)ut  tliey  are  more  or  less  of  the  fol- 
lowing kind.  The  patient  is  usually  conscious 
of  a  diflSculty  in  the  passage  of  the  air  during 
respiration,  referred  to  some  spot,  which  may 
become  very  distressing;  the  act  of  breathing 
is  usually  more  or  lesa  laboured,  and  this  may 
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culminate  in  a  violent  effort  or  struggle  to  breathe. 
The  frequency  of  respiration  is  often  below  the 
normal,  or  at  any  rate  it  is  but  little  increased, 
■while  the  relative  length  of  inspiration  and  ex- 
piration is  disturbed.  The  difficulty  may  bo 
experienced  only  during  inspiration,  or  during 
both  divisions  of  the  act  of  breathing,  but  is 
usually  most  marked  in  inspiration,  though  occa- 
sionally daring  expiration.  Various  noises  are 
produced  by  the  passage  of  the  air  through  the 
narrowed  part,  and  -mth.  experience  these  become 
of  great  importance  as  indicating  the  existence 
and  seat  of  obstruction.  Signs  of  deficient 
aeration  of  the  blood  are  liable  to  accompany 
this  form  of  dyspnoea;  and  in  acute  or  sudden 
cases,  or  if  the  obstruction  is  very  marked,  there 
is  danger  of  actual  suflbcation  or  apnoea,  which 
may  occur  rapidly  or  even  suddenly.  Physical 
examination  will  indicate  that  air  does  not  enter 
properly  into  the  lungs,  as  evidenced  especially 
by  recession  of  the  lower  part  of  the  chest,  par- 
ticularly marked  in  children,  in  whom  this  form 
of  dyspnoea  is  likely  to  lead  to  most  serious 
consequences. 

The  obstruction  may  be  situated  lower  down 
in  the  respiratory  tract,  either  in  one  of  the 
main  bronchial  divisions,  or  in  the  tubes  distri- 
buted through  the  Inngs,  and  then  the  character 
of  the  disorder  merges  in  that  of  ordinary  dys- 
pnoea, except  that  it  is  likely  to  be  attended 
with  various  noises,  and  that  the  physical  signs 
of  deficient  entrance  of  air  into  one  or  both  lungs 
are  evident.  "When  there  are  objective  signs 
of  deficient  entrance  of  air  into  the  lungs,  the 
condition  is  termed  inspiratory  dysprixa.  This, 
however,  may  also  depend  upon  weakness  of  the 
chest-waUs,  and  of  the  inspiratory  muscles,  as  in 
rickets. 

(6)  Excessive  breathing — Ordinary  dyspncea. — 
TMs  is  the  disorder  usuaUy  met  with  in  various 
degrees,  and  it  implies  that  respiration  is 
carried  on  in  excess.  The  act  may  be  too  fre- 
quent, or  too  powerful,  or  both,  so  that  more 
than  the  ordinary  amount  of  air  is  changed  in  a 
given  time.  The  movements  of  the  chest  are 
more  or  less  free  nnder  diflferent  circumstances. 
In  severe  cases  the  patient  is  obviously  distressed, 
and  the  act  of  breathing  is  laboured,  and  may  be 
noisy.  Then  the  alae  nasi  are  seen  to  work  ;  the 
patient  cannot  speak  except  in  broken  sentences, 
owing  to  want  of  breath  ;  and  there  may  be  signs 
of  apnoea.  This  form  of  dyspnoea  is  familiarly 
illustrated  by  the  eflTects  of  undue  exercise,  such 
as  running.  Clinically  it  is  associated  in  dif- 
ferent degrees  with  numerous  conditions,  such 
as  nervous  disorders ;  fevers  and  other  blood- 
diseases;  many  cardiac  affections;  conditions 
interfering  with  the  action  of  the  lungs;  and 
various  diseases  of  these  organs,  interfering  with 
their  functions,  especially  if  acute. 

(c)  Shortness  of  breath. — While  associated  with 
other  forms  of  dyspnoea,  this  disorder  frequently 
exists  alone  in  various  degrees,  and  it  may  be 
of  much  consequence  in  drawing  attention  to 
disease  of  a  serious  character.  Shortness  of 
breath  signifies  that  the  breathing  becomes  more 
or  less  hurried,  and  the  individual  becomes  con- 
scious of  dyspnoea,  after  making  some  effort, 
which  ordinarily  does  not  cause  any  such  effects, 
such  as  walking  rather  quickly  or  upstairs,  sing- 
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ing,  coughing,  or  even  taking  a  few  deep  breaths 
in  physical  examination  of  the  chest.  When  at 
rest  he  may  feel  perfectlycomfortable.andbreath- 
ing  is  quite  natural,  but  it  is  easily  disturbed  in 
the  manner  above  indicated.  This  disorder  is 
observed  in  general  debility ;  very  markedly  in 
anjjemia ;  in  many  cardiac  conditions,  eepecially 
degeneration;  in  pleurisy  frequently;  and  in 
many  cases  of  chronic  lung-disease,  such  as 
phthisis  or  emphysema. 

(rf)  Expiratory  dyspnaa. — In  the  form  thus 
designated  the  difficulty  is  experienced  in  expi- 
ration, which  becomes  prolonged  and  laboured, 
in  some  cases  extremely  so,  the  extraordinary 
muscles  of  expiration  being  called  fuUy  into  play. 
The  relative  lengths  of  inspiration,  expiration, 
and  the  pauses  are  thus  deranged,  and  inspira- 
tion may  become  very  short,  even  a  mere  gasp. 
There  is  often  a  sense  of  discomfort  or  even 
distress,  and  this  is  liable  in  certain  conditions 
to  be  increased  by  exertion,  or  after  t-aking  food, 
or  in  certain  postures.  Expiratory  dyspnoea  may 
be  a  prominent  feature  in  some  cases  of  obstruc- 
tion of  the  air-tubes ;  but  is  essentially  connected 
with  impairment  of  the  expiratory  elastic  force 
of  the  lungs  in  cases  of  emphysema,  and  of  the 
chest-waUs  when  they  are  rigid,  these  two  con- 
ditions often  going  together.  These  conditions 
are  frequently  aided  materially  by  blocking-up 
of  the  bronchi,  as  the  result  of  bronchitis ;  or  by 
spasmodic  contraction  of  these  tubes,  in  connec- 
tion with  asthma. 

(e)  Orthopncea. — This  is  almost  always  com- 
bined with  one  or  more  of  the  other  forms  of 
dyspnoea,  and  the  term  indicates  that  the  patient 
can  only  breathe  at  all,  or  at  any  rate  comfort- 
ably, when  the  body  is  in  a  more  or  less  upright 
posture.  In  some  cases  it  is  sufficient  if  he  is 
propped  up  ;  in  others  he  has  to  sit  bolt  upright 
in  bed,  or  to  bend  forward;  in  others  stiU  he 
is  obliged  to  sit  up  altogether  in  some  kind  of 
chair,  or  even  to  stand,  this  being  the  only  pos- 
ture in  which  breathing  can  be  carried  on. 
Cases  of  cardiac  disease,  of  acute  pericardial  and 
pleuritic  effusion,  of  acute  pneumonia,  of  asthma, 
and  of  aneurismal  or  other  thoracic  tumours, 
afford  illustrations  of  the  causes  of  this  disorder. 

(/)  Paroxysmal  dyspnoea. — This  may  be  of 
various  kinds,  but  as  its  designation  implies,  it 
signifies  that  the  dyspnoea  comes  on  mainl}'  or 
entirely  in  fits  or  paroxysms.  It  is  chiefly  ex- 
emplified by  paroxysms  of  laryngeal  dyspnoea ; 
by  some  cases  of  cardiac  dj-spnosa ;  and,  above 
all,  by  fits  of  bronchial  asthma.    See  Asthma. 

3.  Peculiar  Disorders. — It  is  scarcely  prac- 
ticable to  bring  these  under  any  definite  sul> 
divisions,  and  it  will  suffice  to  notice  the  verv- 
curious  and  often  indescribable  disorders  of 
breathing  observed  in  certain  nervous  ca^es ;  the 
interrupted,  jerky,  sighing,  or  yawning  respira- 
tion which  may  be  present  in  various  conditions  ; 
and  the  peculiar  disturbance  which  has  been 
named  Cheyne-Stokcs  respiration.  This  is  rare, 
but  may  occur  in  connection  with  certain  car- 
diac diseases,  especially  fatty  degeneration ;  in- 
jury to  the  brain  ;  and  cerebral  heemorrhnge.  It 
18  characterised  by  the  breathing  at  intervals 
becoming  by  degrees  more  and  more  rapid  and 
deep  up  to  a  certain  point ;  and  then  subsiding 
in  the  same  gradual  manner,  until  finally  there  is 
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a  complete  cessation  of  respiration,  ■with  a  dead 
silence,  the  pause  lasting  a  variable  time,  and 
then  the  same  series  of  phenomena  being  re- 
peated. 

Effects. — Many  of  the  disorders  of  breathing 
which  have  now  been  considered  are  not  attended 
with  any  obvious  effects,  and  are  practically  of 
little  or  no  consequence.  Moreover,  it  must  be 
noted  that  patients  may  become  so  accustomed 
even  to  marked  derangements  of  the  function  of 
respiration,  that  they  are  not  conscious  of  any 
injurious  results  therefrom.  Most  individuals 
under  such  circumstances,  however,  are  conscious 
of  more  or  less  discomfort  or  other  sensations, 
referable  to  some  part  of  the  respiratory  appa- 
ratus. These  are  very  unreliable  and  vague  in 
their  meaning ;  but  there  are  effects  which  give 
important  information  in  many  cases,  and  which 
depend  either  upon  the  want  of  due  aeration  of 
the  blood,  or  upon  the  interference  with  the 
general  venous  circulation  which  disorders  of 
breathing  so  frequently  induce.  These  will  vary, 
not  only  with  the  nature  of  the  disorder,  but 
also  with  its  degree,  and  the  rapidity  with  which 
it  is  set  up.  Thus  there  may  be  actual  suffoca- 
tion, sudden  or  rapid,  or  a  condition  approaching 
more  or  less  that  of  asphyxia  or  apnoea  (see 
Asphtxia).  Or  a  chronic  state  of  venous  eon- 
,gestion  and  venosity  of  the  blood  may  be  set  up, 
indicated  by  a  tendency  to  cyanosis,  with  en- 
largement of  the  superficial  capillaries  ;  general 
chilliness  and  coldness  of  the  extremities  ;  men- 
tal apathy  or  dulness,  with  headache  and  other 
signs  of  morbid  blood-supply  to  the  brain; 
general  languor,  laziness,  and  muscialar  weak- 
ness ;  dyspeptic  disorders ;  changes  in  the  urine ; 
and  other  phenomena.  In  cases  where  the  respi- 
ratory functions  are  chronically  affected  in  chil- 
dren and  young  persons,  in  such  a  way  that  the 
blood  is  never  properly  aerated,  growth  and 
development  are  markedly  impeded.  Patients 
suffering  thus  may  present  a  peculiarly  stunted 
appearance.  The  features  tend  to  become  per- 
manently thick  and  coarse  ;  and  the  ends  of  the 
fingers  and  toes  may  become  clubbed.  In  certain 
forms  of  dyspnoea  the  fat  of  the  body  tends  to 
disappear  ;  while  the  muscles  of  respiration  may 
become  hypertrophied  from  excessive  use. 

Treatment. — The  indications  to  be  fulfilled 
in  treating  disorders  of  respiration,  and  the 
measures  by  which  these  are  to  be  carried  out, 
must  obviously  present  considerable  variety  in 
diffprent  cases,  and  it  will  only  be  practicable 
here  to  offer  a  few  general  hints  on  the  subject. 
In  the  first  place  no  treatment  whatever  may  be 
called  for  in  some  instances ;  while  in  other  cases 
nothing  can  be  of  any  service.  The  primary  in- 
dication should  always  be  to  attend  to  the  cause 
of  the  disorder,  and  by  curing,  removing,  or  alle- 
viating this,  the  disturbance  may  often  be  got  rid 
of  or  materially  diminished.  This  may  be  illus- 
trated by  treatment  directed  to  laryngeal  ob- 
Btruction,  ansemia,  pleuritic  pain  or  effusion, 
bronchitis,  or  cardiac  derangement.  By  improv- 
ing the  condition  of  the  blood  when  anaemia  is 
present,  breathing  is  frequently  much  improved, 
even  when  there  is  some  actual  disease  to  dis- 
turb it,  such  as  phthisis  or  cardiac  disease. 
Attention  to  th3  condition  of  the  air  inhaled  is 
in  8ome  cases  of  much  imporbince,  as  regards  its 


RESPIRATORY  ORGANS.  1S4S 

purity,  temperature,  degree  of  moisture,  pressure, 
and  other  points.  It  must  be  remembered  that 
some  forms  of  dyspncea  actually  require  an  atmo- 
spliere  which  contains  an  excess  of  carbonic  acid. 
Great  advantage  frequently  arises  from  giving 
proper  instructions  to  patients  as  regards  posture, 
avoidance  of  exertion,  diet,  the  act  of  coughing, 
or  even  the  act  of  breathing  itself.  This  is  espe- 
cially importiint  in  certain  forms  of  paroxysmal 
dyspnoea  ;  and  any  cause  which  is  known  to  pro- 
duce any  such  attack  should  be  carefully  avoided. 
Moreover,  the  patient  may  sometimes  be  mate- 
rially assisted  in  the  act  of  breathing  by  mecha- 
nical means.  Not  uncommonly  active  measures 
are  called  for,  for  the  purpose  of  relieving  some 
more  or  less  urgent  form  of  dyspnoea.  For  this 
purpose  various  means  are  indicated  in  different 
cases,  such  as  venesection,  or  local  removal  of 
blood  from  the  chest ;  dry-cupping  over  the  chest ; 
the  internal  administration  of  antispasmodics, 
stimulants,  pulmonary  sedatives,  or  other  ap- 
propriate agents ;  inhalations  of  different  kinds, 
in  the  form  of  gas,  vapour,  or  smoke;  subcuta- 
neous injections  of  morphia  or  other  active 
drugs;  or  the  application  to  the  chest  of  sina- 
pisms, hot  poultices,  fomentations,  or  turpen- 
tine stupes.  Treatment  may  be  urgently  de- 
manded, directed  to  the  asphyxial  condition 
{see  Asphyxia)  ;  and  operative  procedures,  such 
as  laryngotomy  or  tracheotomy,  may  be  called 
for.  In  chronic  cases,  where  the  respiratory 
functions  are  imperfectly  carried  on,  the  condi- 
tions resulting  therefrom  must  be  remembered, 
and  as  far  as  possible  obviated.  "Warm  clothing 
is  essential  under  such  circumstances ;  and,  if 
practicable,  a  residence  in  a  genial  and  warm 
climate  is  often  of  the  greatest  consequence. 

Fbedebick  T.  Robeets, 

EESPIBATORT  MUBMITE.— The  sound 
heard  on  auscultation  over  the  lungs  in  respira- 
tion.   See  Physical  Examination. 

BESPIBATORY  ORG-AUS,  Diseases  of. 
The  diseases  which  must  be  referred  to  in  this 
article  are  those  involving  the  special  organs 
by  which  the  function  of  respiration  is  per- 
formed. These  organs  comprise,  first,  the  lungs, 
in  which  the  process  of  respiration  takes  place  ; 
secondly,  those  organs  through  which  the  air  is 
brought  into  contact  with  the  blood,  that  is,  the 
air-passages,  and  the  agencies  by  which  the 
movement  of  the  air  is  effected ;  and  thirdly, 
indirectly,  those  organs  by  which  the  blood  is 
brought  into  contact  with  the  air,  that  is,  the 
heart  and  blood-vessels. 

FliEQUENCT  AND  FaTAXHT. — GeNEBAI  jEtIO- 

LOGY.  Before  enumerating  the  several  morbid 

conditions  of  the  respiratory  organs,^  it  will  be 
well  to  indicate  the  importa,nce_of  this  class  of 
diseases — an  importance  which  is  due  partly  to 
the  remarkable  frequency  with  which  they  occur, 
and  partly  to  the  great  fatality  by  which  they 
are  attended. 

On  reference  to  the  returns  of  the  Registrar- 
General  {Annual  Report  for  1880),  we  find  his 
calculations  showing  that  whilst  during  25  years 
(1850-74)  6038-7  per  million  of  persons  living 
died  of  zymotic  diseases,  no  fewer  than  5840 
died  of  diseases  of  the  respiratory  organs  (in- 
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eluding  phthisis,  and  excluding  the  organs  of  cir- 
culation). This  report  further  shows  thiit  the 
two  great  classes  of  diseases,  the  zymotic  and 
respiratory,  together  accounted  for  almost  one- 
half  of  all  the  deaths  from  every  cause,  includ- 
ing accidents.  It  must  be  remembered,  further, 
that  these  figures  represent  only  the  number  of 
deatha  from  respiratory  diseases,  and  give  but  a 
rou"-h  indication  of  the  numoer  of  instances  of 
illness  more  or  less  grave  from  the  same  causes. 

When  we  come  to  investigate  more  closely  the 
nature  of  these  diseases,  it  is  not  diflBcult  to 
account  for  the  frequency  of  their  occurrence. 
Complicated,  delicate,  and  sensitive  as  the  respi- 
ratory organs  are  in  structure  and  function,  in- 
cluding the  pulmonary  circulation,  and  the  very 
important  changes  in  the  blood  which  occur  in 
the  capillaries  of  the  lungs ;  controlled  by  the 
nervous  system,  it.self  subject  to  a  great  variety 
cf  influences  of  a  morbific  character ;  dependent 
for  the  performance  of  the  healthy  act  of  respi- 
ration upon  the  continual  movement  of  the  me- 
chanism -which  admits  air  to  the  lungs,  namely, 
the  chest-walls  and  the  respiratory  passages ; 
affected  also  by  the  temperature  of  the  air 
subject  as  it  is  to  gi-eat  variety,  by  its  purity, 
liable  as  this  is  to  be  contaminated  by  noxious 
gases  and  impure  particles,  as  well  as  to  be 
damaged  in  its  quality  by  alterations  as  regards 
dryness  and  moisture — it  is  easy  to  understand 
how  the  respiratory  organs  should  become  so  fre- 
quently the  seat  of  disease.  Besides  the  more 
important  influences  to  which  we  have  referred, 
it  will  suifice  to  mention  the  eifect  that  is  exerted 
by  such  factors  as  occupation,  age,  sex,  and  cli- 
mate. These  several  setiological  points  will  be 
found  fully  discussed  in  the  articles  Climate  ; 
and  Disease,  Causes  of.  The  influences  of  inhe- 
ritance and  diathesis  also  contribute  powerfully 
to  the  causation  of  disease  of  the  respiratory 
organs,  more  especially  as  predisposing  elements 
in  the  production  of  phthisis,  although  the  in- 
fluence of  both  can  be  traced  in  certain  other 
morbid  states,  such  as  bronchitis,  asthma,  &c. 

GrENEHAL  Patholoot. — The  respiratory  organs 
are  liable  to  the  several  forms  of  injury  and  of 
disease  which  affect  the  other  organs  and  tissues 
of  the  body.  The  injuries,  including  wounds  and 
the  presence  of  foreign  bodies,  are  chiefly  of 
surgical  interest.  The  chief  diseases  are: — 1, 
disturbances  of  circulation,  including  inflamma- 
tion and  its  effects;  2,  degenerations ;  3,  new 
growths  ;  4,  malformations  and  malpositions ;  5, 
leformities;  and  6,  nervo-muscular  disorders. 

1.  Disturbances  of  the  circulation  are  found 
more  especially  in  the  mucous  membrane  of  the 
air-passages,  in  the  substance  of  the  lungs,  and 
j'n  the  serous  coverings  of  these  organs.  Thus  we 
have— as  instances  of  inflammation,  specific  or 
otherwise — laryngitis  and  tracheitis  (including 
croup  and  diphtheria);  bronchitis,  in  its  several 
and  varied  forms  ;  pneumonia,  and  pleurisy ; 
ulceration,  which  may  occur  in  any  part  of 
the  tract;  and  gangrene,  especially  of  the  lungs. 
■Congestion  more  generally  affects  the  lung-sub- 
stance, but  it  is  alfio  to  be  met  with  in  the 
mucous  membranes  of  the  passages.  Haemor- 
rhage may  occur  from  any  portion  of  the  air- 
passages,  or  from  the  substance  of  the  lung  itself, 
a.s  the  result  of  congestion,  of  tubercular  disease 
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and  its  effects,  of  disease  of  the  heart  and  blood 
vessels,  and  other  causes.  Examples  of  throm- 
bosis and  embolism  may  be  found  in  the  pulmo- 
nary artery  and  veins. 

2.  Examples  of  degenerative  disease  are  pre 
sented  by  the  indurations  which  the  cartilaginous 
tissues  of  the  larynx,  trachea,  and  chest-walls 
undergo;  in  the  degeneration  which  is  traceablu 
in  the  air-cells  in  connection  with  emphysema ; 
the  pigmentary  and  calcareous  changes  found  in 
the  bronchial  glands  and  lung-tissue ;  and  the 
caseous  degeneration  of  inflammatory  and  new 
growths,  such  as  tubercle. 

3.  The  most  important  of  the  new  growths  are 
tubercle  ;  malignant  disease  in  its  several  forms, 
whether  primary  or  secondary,  extending  from 
surrounding  parts  ;  syphilis  in  its  various  stages, 
more  especially  affecting  the  larynx ;  and  hyda- 
tids. 

4.  Malformations  and  malpositions  of  the 
lungs  and  air-passages  are  of  rare  occurrence, 
and  are  of  most  importance  when  portions  of  the 
lungs  are  undeveloped,  as  in  atelectasis. 

6.  Deformities  implicate  most  frequently  the 
walls  of  the  chest. 

6.  Lastly,  there  are  the  various  nervo-mus- 
cular affections  comprehended  under  the  names 
of  whooping  cough,  nervous  aphonia,  spasmodic 
cough,  laryngismus  stridulus,  hiccup,  spasmodic 
dyspnoea  including  asthma,  paralysis  of  the  laryn- 
geal muscles,  of  the  walls  of  the  chest,  or  of 
the  diaphragm ;  also  pleurodynia  and  intercostal 
neuralgia. 

Although  we  have  thus  spoken  of  the  several 
portions  of  the  respiratory  organs,  and  the  dis- 
eases which  affect  them,  as  having,  so  to  say, 
separate  relations,  we  find  no  such  isolation 
existing  in  the  natural  history  of  their  diseases. 
Thus,  for  example,  we  seldom  find  inflammation 
of  the  lung  in  the  absence  of  an  affection  of  the 
pleura;  whilst  when  the  like  process  affects  the 
air- passages,  it  is  rarely  limited  to  one  part,  such 
as  the  larynx,  trachea,  or  bronchi,  without  in- 
volving others,  and  it  frequently  passes  on  into 
the  substance  of  the  lung  itself.  Again  one 
morbid  process  may  be,  and  is  very  frequently, 
associated  with  others;  thus  inflammation  may 
lead  to  degeneration  of  tissue,  or  vice  vcrsA  ;  new 
growths  may  give  rise  to  obstruction  of  breath- 
ing, to  inflammation,  and  frequently  to  haemor- 
rhage ;  and  nervo-muscular  affections  may  be 
either  the  cause  or  the  effect  of  similar  disorder 
or  disease.  Here,  too,  we  have  to  observe  the 
relation  between  heart-disease  and  disease  uf 
the  lungs;  likewise  between  morbid  states  of 
these  organs  and  diseases  of  the  abdominal 
organs. 

Geneeal  Symptomatologt. —  The  special 
symptoms  of  disease  of  the  respiratory  organs 
are  founded  essentially  on  disturb.ances  which 
prominently  affect  their  functions.  Thus  we 
have: — 1.  disorders  of  the  respiration,  as  fully 
discussed  in  the  preceding  article.  2.  There  are 
also  obstructions  and  consequent  disturbances  of 
the  circulation,  which  cause  (a)  congestion  of  the 
superficial  or  deep-seated  organs,  including  the 
heart  itself,  the  cavities  of  which  may  beconie 
dilated  ;  and  (/>)  haemorrhages,  especially  hsenio- 
ptysis.  3.  There  occur  disorders  of  secretions 
and  morbid  products,  giving  rise  to  vanrties 
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of  expectoration  of  more  or  less  importance,  as 
symptomatic  of  different  forms  of  disease  {see 
Expectokation).  4.  Cough  is  a  symptom  sel- 
dom absent,  presenting  many  varieties.  It  is 
sometimes  entirely  referable  to  nervous  distm-b- 
ance,  and  of  a  reflex  character ;  whilst  at  other 
times  it  is  the  means  by  -which  secretions  are 
expelled,  which  might  otherwise  accumulate,  and 
lead  to  further  embarrassment  and  distress  {see 
Cough).  The  diseases  of  the  respiratory  organs 
are  often  attended  by  local  and  constitutional 
disturbance,  as  are  diseases  of  other  organs, 
such  as  pain,  fever,  wasting,  and  general  debility, 
which  will  vary  according  to  the  natiu'e  of  the 
morbid  process  and  the  part  involved,  as  will  be 
found  fuUy  described  under  special  headings. 

Physical  Signs. — The  function  of  respiration 
is  so  intimately  associated  with  physical  condi- 
tions and  mechanical  actions,  that  the  respiratory 
organs  afford  special  materials  for  the  applica- 
tion of  the  principles  of  physical  diagnosis.  The 
movements  of  air  and  the  resonance  of  the  voice 
through  the  several  classes  of  air-passages,  and 
into  the  minute  textures  of  the  lungs,  cause 
chai'acteristic  sounds  which  are  readily  recognis- 
able by  the  ear.  These  sounds  become  modified 
by  the  presence  of  disease,  and  afford  charac- 
teristic evidence,  by  which  its  existence  and  na- 
ture may  be  determined.  The  size,  the  shape, 
and  the  movements  of  the  chest-walls  afford  also 
available  evidence  in  physical  diagnosis.  Valu- 
able information  is  afforded  by  a  part  that  is  re- 
sonant becoming  dull,  or  by  a  part  which  should 
be  dull  becoming  resonant.  For  further  informa- 
tion on  these  points  see  Physicai.  Examination. 

Teeatment. — The  diseases  of  the  respiratory, 
organs  must  be  treated,  whether  for  prevention 
or  for  cure,  on  those  general  principles  which 
are  applicable  to  the  treatment  of  the  diseases  of 
other  viscera ;  -with  such  modifications  as  may 
be  called  for  by  the  special  structure  and  func- 
tion of  the  organs  themselves,  and  by  any  spe- 
cial features  which  disease  affecting  them  may 
present.  These  general  principles,  and  their 
particular  applications,  are  so  fully  set  forth  in 
the  articles  which  treat  of  the  several  diseases 
of  the  different  parts  of  the  respiratory  system, 
that  it  is  not  necessary  to  discuss  them  again  here. 

But  seeing  the  extreme  frequency  with  which 
disease  of  these  organs  occurs,  and  its  grave  re- 
sults, affecting  alike  the  young  and  the  aged,  those 
who  labotir  and  those  who  pursue  only  pleasure, 
those  who  live  in  cabins  and  those  who  live  in 
castles — for  csquo  pulsat  pede  panpernm  tabernas 
regumque  turres — we  may  enter  a  little  more 
fully  on  the  subject  of  their  prevention. 

Preventive  Treaivwit. — The  principles  which 
must  guide  us  in  this  direction,  independently 
of  those  which  fall  under  the  head  of  general 
hygiene,  fully  treated  of  in  other  articles,  are : — 

1.  That  a  supply  of  uncontaminated  air  is 
essential  for  the  prevention  of  lung-disease. 
Impure  air  is  found  in  the  homes  of  the  poor, 
and  in  their  close  and  crowded  workshops  ;  but 
it  also  abounds  in  the  assembly  room,  the  ban- 
queting hall,  and  such-like  places.  The  remedy 
for  this  evil  will  be  found,  when  people  are 
made  to  feel  that  pure  air  is  as  essential  to 
health  and  life  as  is  unadulterated  food;  and 
when  those  Thj  construct  houses  are  convinced 


that  they  have  no  more  essential  duty  to  per- 
form than  that  of  devising  means  for  the  re- 
moval nf  impurities,  and  for  the  supply  of  pure 
air  and  pure  water. 

2.  Pure  air,  however,  can  only  be  utilized  by 
freedom  of  the  respirator^/  movements.  Many 
employments  and  trades  involve  constrained 
positions,  which,  no  doubt,  are  often  unavoidable; 
but  even  in  such  cases  a  knowledge  of  the  fact 
that  such  positions  are  hurtfuJ,,  with  a  desire  to 
remedy  the  evil,  will  frequently  suggest  means 
for  its  mitigation.  Like  results  follow  a  very 
different  soiu-ce  of  restriction  on  the  movements 
of  the  chest,  namely,  the  use  of  stays  and  other 
articles  of  dress,  which  not  only  compress  the 
chest- walls  and  prevent  their  free  movements,  but 
even  displace  the  contained  organs.  Much  liarm 
may  also  result  from  a  practice  which  is  called 
'  setting  up '  or  drill  in  the  army.  The  recruit  is 
required  to  '  throw  back  the  shoulders,'  an  act  by 
which  the  pectoral  muscles  are  made  to  act  as 
constricting  bands.  The  drill  sergeant  aims  at 
expanding  and  throwing  forward  the  chest-wall, 
which  he  does  not  effect  by  merely  throwing 
back  the  shoulders.  This  object  can  only  be 
accomplished  by  teaching  the  person  drilled  to 
take  a  deep  inspiration,  and  to  carry  the  chest- 
walls  forward.  The  frequency  with  which  dis- 
eases of  the  lungs,  and  of  the  organs  of  circula- 
tion within  the  chest,  occur  in  the  army  is  a 
recognised  fact,  which  may  in  some  degree  be 
explained  by  this  objectionable  system  of  drill. 

3.  In  the  prevention  of  chest-disease  it  is 
necessary  to  guard  against  vicissitudes  of  atmo- 
sphere and  temperature.  This  fact  is  more  readily 
admitted  than  its  teachings  are  adopted.  Most 
persons  cannot  entirely  avoid  exposure  to  these 
vicissitudes,  but  even  in  such  cases  counteracting 
influences  are  often  practicable,  and  should  al- 
ways be  employed.  Again,  there  are  those  who, 
not  always  from  necessity,  having  respired  heated 
air,  perhaps  for  hours,  suddenly  expose  the  deli- 
cate respiratory  mucous  membrane  to  cold  air, 
or  the  heated  surface  of  the  body  to  a  chilling 
draught.  Disease  thus  originated  is  within  the 
knowledge  of  all  of  lis,  and  all  know  that  such 
results  might  have  been  obviated  by  forethought. 
Lastly,  there  is  the  necessity  for  protecting  the 
organs  within  the  chest  by  suitable  covering. 
Suitable,  for  example,  as  is  the  dress  worn  by 
ladies  during  the  day,  the  dress  or  rather  the 
undress  of  many  in  the  evening,  would  seem 
almost  designed  to  leave  uncovered  and  unpro- 
tected, both  front  and  back,  as  much  as  possible 
of  the  space  which  contains  the  lungs.  Many 
instances  of  grave  disease  have  thus  originated. 
The  remedy  is  not  far  to  seek,  in  resisting  the 
objectionable  rules  of  fashion. 

If  more  attention  were  given  to  obtain  pure 
air  for  respiration,  and  to  secure  freer  action  of 
the  respiratory  organs,  and  if  more  precautions 
were  practised  in  guarding  against  the  effects  of 
atmospheric  changes,  it  is  but  a  truism — which 
will  not  lose  in  force  by  being  repeated  here — to 
say  that  iliseases  of  the  respiratory  organs  would 
be  infinitely  less  frequent  in  their  occurrence 
than  thny  are,  and  less  serious  in  their  results. 

Finally,  if  these  remarks  apply,  as  they  do,  to 
the  strong  and  healthy,  it  is  unnecessary  to  urge 
the  absolute  necessity  of  insisting  upon  the  pruc- 
4  R 
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fcical  suggestions  which  they  convey  in  the  case 
of  persons  whose  respiratory  organs  are  either 
constitutionally  delicate  by  inheritance,  or  have 
been  previously  weakened  by  disease.  Such  are 
the  chief  victims  of  chronic  lung-disease  ;  and  in 
no  class  of  disease  is  prevention  so  absolutely 
essential.  E,.  Quain,  M.D. 

BEST,  Therapeutics  of. — In  considering 
rest  as  a  therapeutic  agent  it  is  requisite  to  under- 
stand its  nature,  the  indications  for  its  use,  its 
varieties,  and  the  ways  of  employing  it.  There 
are  three  chief  varieties  : — 1 ,  Eest  of  the  whole 
bod]/  by  sleep  ;  2,  rest  of  the  mind ;  and  3,  local 
rest  of  a  diseased  organ  or  inflamed  fart.  Of 
any  of  these,  but  of  the  third  in  particular, 
the  practitioner  may  directly  avail  himself  in 
the  treatment  of  disease.  The  modus  operandi 
of  these  varieties  of  rest  consists  in  allowing  the 
impaired,  perverted,  or  lost  functions  of  a  part, 
or  of  the  whole  of  the  human  frame,  to  be  rein- 
stated by  maintaining  the  equilibrium  of  demand 
and  supply.  Hence  it  is  only  by  availing  oneself 
of  the  physiological  properties  of  the  component 
parts  of  the  body,  that  rest  becomes  a  thera- 
peutic agent ;  and  it  must  be  borne  in  mind  that 
physiological  rest  does  not  mean  another  variety, 
but  rather  that  it  regulates  the  employment  of 
one  or  more  of  these  varieties ;  and  that  whether 
applied  to  the  whole  frame,  to  the  mind,  or  to 
a  localised  part,  it  is  the  agent,  in  the  giiiding 
hands  of  the  practitioner,  which  cures. 

1.  Rest  of  the  whole  body  and  mind:  repose 
in  sleep. — This  form  of  rest,  which  is  so  neces- 
sary to  the  well-being  and  the  due  perform- 
ance of  the  several  functions  of  the  human 
body,  accomplishes  two  ends  : — First,  the  arrest 
of  further  waste  of  nerve-force  and  tissue- 
metamorphosis — a  checking  or  'diminution  of 
chemical  action '  (B.  Jones) ;  and,  secondly,  the 
repair  of  the  used-up  materials.  Eest  of  sleep, 
in  a  healthy  man,  does  not  of  itself  restore 
energy  to  the  weary  limbs,  or  vigour  to  the 
exhausted  frame — it  does  but  place  the  patient 
in  the  best  possible  condition  for  nature's  recu- 
perative powers  to  exercise  their  sway  without 
detraction  or  interruption.  Sleep  maybe  looked 
upon  as  both  a  preventive  of  disease,  and  a  curati  ve 
means.  The  want  of  sleep  and  its  attendant 
physiological  processes  of  repair  to  the  growing 
tissues  of  an  infant— ai-ising  from  whatever  cause 
it  may,  such  as  teething,  vesical  calculus,  flatu- 
lence, or  worms— becomes  of  itself  a  direct  cause 
of  arrest  of  development  and  of  wasting  diseases, 
arnd  lays  the  seeds  of  future  misery  and  early 
death.  A  healthy  adult  can  for  a  time,  with  im- 
punity, do  without  much  sleep ;  but  let  it  never 
be  forgotten  not  only  that  the  want  of  it  acts  as 
a  great  predisponent  to  the  infection  of  fever  and 
nil  contagious  diseases,  and,  in  fever,  to  diseases 
of  the  brain ;  but  also  that  in  any  disease,  if 
oarried  too  far,  it  becomes  a  cause  of  death. 

2.  Best  of  the  mind:  relaxation.— DiQ  light 
story,  the  strains  of  music,  the  change  of  scene 
and  society,  are  familiar  to  all  as  among  the 
many  ways  by  which  rest  is  g^ven  to  the  over- 
worked brain  and  careworn  mind. 

The  waste  of  nerve-force  attendant  on  long  and 
deep  thought,  and  the  many  strains  put  upon  the 
brain  in  these  days  of  emulation  and  hurry,  mu^t 
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be  repaired,  in  like  manner  as  muscular  waste, 
by  sleep  and  cessation  from  all  mental  work  for 
a  time.  In  too  many  cases  has  it  hnppened  that 
insomnia,  the  first  indication  of  the  disturbance 
of  that  equilibrium  of  the  mental  state  compre- 
hended in  the  term  '  sanity,'  has  ended,  before 
long,  within  the  portals  of  an  asylum,  in  epi- 
lepsy, insanity,  or  idiocy. 

Hence,  '  in  all  diseases,'  writes  Hilton,  '  of  no 
matter  what  nature,  of  the  cerebro-spinal  system, 
when  the  evidence  of  disease  is  in  deranged 
function,  it  becomes  our  duty  to  look  upon  and 
treat  the  altered  nerve -substance  as  we  do  con- 
tusion and  laceration  of  soft  parts  and  congestion 
of  organs,  and  to  give  the  brain  absolute  rest,  to 
rely  on  nature's  power  to  repair  the  injury  or 
disturbance,  and  to  avoid  stimulants  which  excite 
rapid  circulation,  as  much  as  possible.  The  brain 
disturbed  in  its  vital  endowment  becomes  un- 
equal to  even  its  ordinary  duties.  It  recovers 
itself  slowly  ;  it  then  soon  becomes  fatigued  from 
use  ;  and  if  claims  are  made  upon  it  too  soon  after 
injury — that  is,  before  structural  and  physiolo- 
gical integrity  is  re- acquired — the  patient  is  very 
likely  to  suffer  from  serious  disease  of  the  brain. 
The  brain  requires  absence  from  occupation,  or 
rest,  for  its  complete  recovery,  and  this  should  be 
in  proportion  to  the  severity  and  duration  of  the 
symptoms  it  presents  ;  in  fact,  the  length  of  time 
which  has  been  required  by  nature  for  the  repair 
of  the  injury  must  be  in  proportion  to  the  severity 
of  the  local  injury ;  and  the  more  severe  the  in- 
jury the  longer  the  time  required  for  perfect  re- 
covery of  the  functions  of  the  brain.  If  this  prin- 
ciple were  only  adopt  ed  generally  and  the  plan  car- 
ried out,  we  should  not  witness  so  many  chronic 
diseases  of  the  brain.'  See  Personal  Health. 

3.  Local  rest.— T\us,  which  may  be  called  7nc- 
chanical  rest,  is  well  known  to  every  surgeon  to 
be  an  agent  of  supreme  value  in  the  treatment 
of  wounds,  fractures,  displacements  or  inflamma- 
tion of  joints  ;  as  it  is  obvious  that  every  move- 
ment to  which  a  wounded  or  inflamed  part  is 
subjected  must  act  on  the  one  hand  like  the  repe- 
tition of  the  original  injury,  and  upon  the  other 
like  a  continuance  of  the  irritating  cause.  Thus 
rest  is  not  only  a  negative  advantage,  as  saving 
the  patient  from  renewed  injury  or  irritation, 
but  a  positive  remedy,  as  it  diminishes  the  heat 
of  the  body,  reduces  the  pulse,  and  alleviates 
pain.  Rest  is  of  so  much  value  in  the  treatment 
of  inflammation,  that  in  some  instances  no  means 
will  advance  the  cure  without  it,  and  numerous  in- 
juries of  the  body,  externally  or  internally,  would 
do  well  with  perfect  local  rest  and  nothing  else. 

It  was  on  this  principle  that  Pott  treated  all 
fractures  of  the  extremities,  by  relaxing  the 
muscles  which  had  been  thrown  into  spasm  by 
the  fracture;  and  it  is  this  principle  that  nature 
would  teach,  when  we  see,  in  hip-joint  disease, 
immobility  of  the  inflamed  parts  maintained  by 
the  vital  anchylosis  of  the  capsular  muscles; 
when  we  notice  the  recti  abdominis  become 
hard  and  rigid  in  hepatic  abscess  or  peritonitis; 
and  when  wc  find  the  fractured  ends  of  a  rib 
held  together  in  a  cylinder  of  ensheathing  callus. 

To  a  physician  mechanical  rest  is  an  invaluable 
agent,  and  yet  its  benefits  are  not  recognised  in 
a  practical  way  at  all  as  frequently  or  as  fully  as 
they  should  be. 
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Application.— The  application  of  rest  in  dis- 
•eased  conditions  of  the  different  parts  of  the  body 
is  so  varied,  and  the  cases  in  which  it  should  be 
employed  are  so  numerous,  that  it  would  be  im- 
possible to  enumerate  them  all.  In  surgical  prac- 
tice rest  is  constantly  used  in  the  treatment  of 
injuries  and  diseases.  Here  we  shall  only  deal 
with  its  employment  in  medical  practice,  and 
fihall  select  a  few  examples,  to  illustrate  its 
benefit  in  different  regions  of  the  body. 

A.  Diseases  of  the  respiratory  organs. 
The  objects  of  the  treatment  by  rest  may  be  stated 
to  be  (Roberts): — 1.  To  maintain  structures, 
which  are  actuallydiseased.orin  danger  of  becom- 
ing so,  in  as  qiiiescent  a  state  as  possible  ;  in  short 
to  try  to  produce  mechanical  rest,  as  is  ordinarily 
done  in  the  case  of  a  diseased  joint.  2.  To  check 
or  limit  the  entrance  of  irritating  gases— be  they 
noxious,  or  simply  of  a  different  degree  of  tem- 
perature or  humidity  from  that  of  the  internal 
part  with  which  the  air  comes  in  contact.  3.  To 
quiet  the  circulation  through  the  organs,  which  are 
being  placed  in  a  condition  suitiible  for  repair. 

1.  Jcute  inflamviatio a  of  ike  larynx  and  bron- 
chi.— The  patient  is  to  be  placed  in  an  equable 
and  moderately  high  temperature,  and  the  atmo- 
sphere impregnated  with  moisture;  all  speaking 
or  using  the  roice  must  be  forbidden,  while  the 
patient's  wants  may  be  made  known  by  means 
of  a  slate  and  pencil  (Hilton).  Thus,  not  only 
is  the  breathing  quieter  and  less  frequent,  but 
all  irritation  of  cold  and  of  dry  air  prevented. 

2.  Acute  capillary  bronchitis. — In  this  disease, 
while  general  rest  is  to  be  maintained,  the  indi- 
cations to  relieve  the  congested  right  heart,  and 
to  remove  the  mucus  which  is  causing  the  symp- 
toms of  asphyxia,  predominate;  and  physiolo- 
gical rest  cannot  in  this  instance  be  obtained  by 
mechanical  rest.  Here  relief  is  attainable  by- 
restraining  with  the  one  hand  the  outpouring  of 
mucus  into  the  small  tubes  of  the  lung,  and 
getting  rid  of  that  which  is  already  poured  out, 
by  means  of  alkalies  and  stimulating  expec- 
torants ;  and  by  maintaining,  with  the  other  hand, 
the  forces  of  the  circulation,  and  relieving  the 
overloaded  right  heart,  by  hydragogue  cathar- 
tics, diuretics,  and  diaphoretics. 

3.  Pleurisy. — In  addition  to  keeping  the  pa- 
tient quiet,  restraining  breathing,  and  forbidding 
conversation,  the  most  effeefc'dal  way  of  employ- 
ing rest  to  the  inflamed  surfaces  of  the  serous 
membrane,  is  by  mechanically  fixing  the  side 
with  adhesive  plaster,  as  we  would  do  for  an 
inflamed  joint.  The  forms  of  pleuritis  to  which 
this  is  most  applicable  are : — Acute  general 
pleurisy,  seen  early;  dry  pleurisy  of  a  small 
area;  that  accompanying  pneumonia,  the  result 
of  a  fractured  rib ;  and  in  the  advanced  stages  of 
phthisis  pulmonalis,  where  fits  of  coughing  and 
pain  are  produced  by  stretching  of  those  bands 
of  organised  lymph  which  bind  the  costal  and 
visceral  layers  together.  It  is  also  applicable  in 
external  fistula,  and  in  pleurodynia.  The  plan 
proposed  by  Ur.  Roberts,  and  which  has  answered 
remarkably  well  in  the  hands  of  the  writer,  is  as 
follows  :— A  pply  two  or  three  layers  of  plaster, 
cut  in  strips  of  abcut  four  inches,  thus  :  the  first 
strip  is  laid  on  obliquely  in  the  direction  of  the 
ribs,  the  second  across  the  course  of  the  ribs,  the 
third  in  the  direction  of  the  first,  the  fourth  as  the 
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second,  and  so  on  until  the  entire  side  is  covered. 
A.  strip  is  also  passed  over  the  shoulder,  which 
is  kept  down  by  another  fixed  round  the  side 
across  its  ends.  Each  strip  shoidd  be  long 
enough  to  extend  from  the  spine  to  the  sternum. 

■1.  Phthisis  "pulmonalis. — The  stage  at  which 
mechanical  rest  becomes  a  decided  therapeutic  is 
that  of  breaking-down  of  the  lung-tissue,  and  the 
formation  of  large  cavities.  Its  application  at 
an  earlier  stage  is  also  useful  in  relieving  the 
distress  of  breathing ;  but  it  seems  most  suit- 
able as  a  means  of  checking  the  short  hacking 
cough,  and  the  stitch-like  pains,  produced  by 
stretching  of  those  parts  of  the  lungs  which 
have  been  united  by  adhesive  inflammation  to 
the  costal  layers  of  the  pleura.  By  means  of 
strapping  the  upper  part  of  the  chest,  corre- 
sponding to  the  disease,  with  diachylon  spread 
on  leather,  and  filling  all  the  hollows  previously 
with  cotton-wool,  so  as  to  prevent  all  motion  on 
inspiration  or  expiration,  rest  and  quiet  is  ob- 
tained, and  not  only  is  cicatrisation  encouraged, 
should  such  have  commenced,  but  the  risk  of 
either  hfemorrhage  by  rupture  of  an  artery,  or 
the  laceration  of  the  pleura  pulmonalis  and  con- 
sequent pneumothorax,  is  averted. 

B.  Diseases  of  the  heart  and  blood- 
vessels.—-1.  Pericarditis.  The  mode  of  apply- 
ing rest  in  this  disease  must  necessarily  be 
different  from  that  which  obtains  in  pleurisy,  as 
actual  arrest  or  even  limitation,  to  any  decree, 
of  the  heart's  action — whicli  theoretically  and  by 
analogy  might  be  expected  to  be  followed  by 
the  best  results — would  of  course  be  out  of  tlie 
question.  Rest  must  therefore  be  differently 
attained,  by  general  rest  and  quiet,  and  by  phy- 
siological medication.  The  advantages  of  perfect 
rest  in  the  horizontal  position,  are  evident,  as 
by  it  the  attrition  of  the  inflamed  surfaces 
against  each  other  is  lessened  by  some  17,280 
beats  in  the  twenty-four  hours,  and  thereby  the 
tendency  to  effusion  diminished,  and  resolution 
encouraged.  The  medicine  above  all  others  to 
produce  physiological  quiet  is  opium.  When 
not  otherwise  contra-indicated,  and  when  care- 
fully watched,  it  is  to  be  used  freely,  in  grain 
doses  every  second  or  third  hour,  as  it  is  remark- 
ably little  liable  to  produce  narcotism. 

2.  Internal  aneurism. — For  a  long  time,  until 
recent  years,  this  disease  was  looked  upon  as 
beyond  the  reach  of  medicines  or  cure.  Valsalva 
saw  the  clue  to  treatment,  and  attempted  to  in- 
duce rest,  and  such  a  state  of  the  general  circula- 
tion that  the  aneurismal  sac  might  be  filled  by  the 
fibrin  of  the  blood ;  but  the  means  he  adopted  were 
not  physiologically  correct,  and  to  Mr.  Tufnell,of 
Dublin,  is  due  the  credit  of  having  so  modified 
the  treatment  as  to  obtain  that  rest  which  alone 
can  cure  the  aneurism.  Mr.  Tufnell's  method 
may  shortly  be  stated  to  be  as  follows : — The 
patient  is  to  be  placed  in  a  bright  airy  room  on 
a  prepared  bed  or  couch,  on  which  he  must  be 
contented  to  remain  for  eight  or  ten  weeks.  He 
must  thus  lie  in  the  horizontal  position,  iind  no( 
even  for  a  moment  assume  the  erect  posture. 
Accordingly  the  bed  must  be  so  constructed 
that  the  requirements  of  nature  can  be  attended 
to  without  alteration  of  position.  The  diet  is 
to  be  restricted  to  a  minimum  of  solids  and 
fluids.  The  patient's  mind  is  to  be  freed  from 
4  E  2 
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all  anxiety,  and  pain  and  sleeplessness  relieved 
by  opium.    The  object  of  these  means  is  to 
give  rest  to  the  aneurism  (1)  by  reducing  the 
absolute  quantity  of  blood  circulating,  without 
taking  any  of  its  ingredients  from  it  by  bleedmg; 
(2)  by  rendering  the  blood  hyper inotic ;  (3)  by 
diminishing  the  rate  and  force  of  the  current 
through  the  sac.    The  horizontal  position  in  a 
healthy  individual  makes  a  difiference  of  at  least 
twelve  cardiac  beats  a  mi  nute  less  than  in  the  erect 
)  position,  and  in  disease  this  difference  amounts 
'[  to  twenty  or  even  forty  beats.    Taking  it  at  the 
•  lowest  rate  of  difference  it  is  evident  that  in  the 
'  horizontal  position  the  blood  circulates  17,280 
times  less  through  the  body  in  the  twenty-four 
hours.    The  aneurismal  sac  is  proportionately 
less  often  distended,  and  the  threatened  breach 
in  the  wall  of  the  artery  is  averted  by  layers  of 
fibrin  deposited  by  the  more  slowly  moving  and 
concentrated  stream. 

C.  Diseases  of  the  abdominal  viscera. — 
In  the  therapeutic  consideration  of  disease  of 
these  organs  the  principle  of  rest  is  not  less 
plainly  indicated  than  in  the  other  parts  of  the 
body  we  have  discussed ;  and  by  neglect  of  so 
simple  and  yet  so  potent  an  agent  all  other  treat- 
ment may  signally  fail  to  relieve  or  to  cure. 

1.  Diseases  of  the  stomach  and  intestines. — 
The  whole  basis  of  treatment  often  depends  upon 
strict  diet,  and  in  some  cases  temporary  total  de- 
privation of  food,  enemata  supplying  the  requisite 
nourishment.  Local  rest  can  best  be  obtained 
by  the  physiological  action  of  opium  upon  the 
vermicular  movements  of  the  intestines,  and  by 
avoiding  all  irritants  or  purgatives.  Opium  may 
be  required  in  full  doses,  so  as  to  arrest  all  peri- 
stalsis ;  and  thus  an  inflamed  or  ulcerated  sur- 
face is 'placed  at  rest,  and  nature  is  enabled  to 
prevent  perforation,  and  cure  the  disease.  _  It 
cannot  be  too  strongly  stated  that  the  injudicious 
employment  of  purgatives  in  threatened  perfora- 
tion is  not  only  unscientific,  but  the  worst  pos- 
sible practice,  as  it  is  almost  sure  to  result  in  the 
death  of  the  patient.  This  line  of  treatment  by 
rest  holds  good  in  simple  or  cancerous  gastric 
ulcer,  Curling'sulcer,  typhoid  ulceration,  and  that 
due  to  foreign  bodies  in  the  appendix  vermiformis. 
The  practitioner  will  find  it  also  his  best  guide 
and  mdispensable  aid  to  cure  in  perityphlitis, 
hepatic  abscess,  ileus,  after  operations  for  hernia, 
and  in  various  other  conditions. 

2.  Inflammation  of  the  kidneys.— As  the  skin 
and  bowels  may  vicariously  perform  many  of  the 
excretory  functions  of  the  kidney,  the  first  indi- 
cation in  acute  nephritis  is  to  relieve  and  rest 
that  organ,  by  general  rest,  local  depletion,  and  by 
calling  vigorously  upon  the  skin  and  intestines. 
In  some  cases  where  the  equilibrium  of  secretion 
and  excretion  is  thrown  much  out  of  balance, 
and  where  convulsions  and  dropsy  point  to  an 
hydraaraic  and  toxremic  state,  we  should  use  vene- 
section as  the  readiest  and  most  efficient  means 
of  attaining  our  object,  of  curing  by  rest. 

GoNCLnsioN.— The  foregoing  illustrations  show 
the  benefit  of  rest  in  its  varied  aspects,  not  as 
a  remedy  to  the  exclusion  of  others,  but  as  a 
therapeutic  agent  by  which  nature  is  reinstated 
on  the  throne,  so  that  she  may  again  exercise 
her  vital  powers  to  restore  order,  give  health,  and 
maintain  life.  J.  Maqek  FiNifT. 
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BESTLES8NESS.— This  signifies  a  con- 
dition of  constant  movement ;  the  movements 
being  random  and  non-purposive,  or  only  semi- 
purposive  and  fitful  in  character.  The  condition 
itself  may  be  due  to  the  most  various  causes. 
Thus  it  may  be  met  with  in  children  who  are  the 
subjects  of  connate  mental  defects,  and  who  are 
scarcely  ever  at  rest  during  their  waking  hours ; 
or  it  may  be  seen  for  a  time,  and  especially  in 
'  nervous '  people  under  conditions  of  extreme 
mental  excitement.  In  various  forms  of  delirium, 
or  of  mania,  either  subacute  or  acute,  restless- 
ness also  exists  to  a  well-marked  degree.  Where 
it  occurs  in  fevers  to  a  notable  extent  it  usually 
co-exists  with  delirium.  Restlessness  is  likewise 
a  prominent  feature  in  patients  who  are  suflfer- 
ing  from  severe  and  abiding  pain  in  almost  any 
part  of  the  body;  or  in  those  who  have  suddenly 
lost  large  quantities  of  blood,  either  from  the 
uterus  or  elsewhere.    See  Jaci'itation. 

Tbeatment. — This  being  a  mere  symptom, 
dependent  upon  very  many  totally  diSerent  un- 
derlying conditions,  its  treatment  in  each  parti- 
cular case  resolves  itself  into  the  treatment  of 
the  general  condition  upon  which  the  symptom 
is  dependent. 

H.  Chaklton  Bastun. 

BESUSCITATIOIT  {re-,  again,  and  suscito, 
I  stir  up). — Definition. — The  recovery  from  sus- 
pended animation  or  apparent  death.  In  these 
conditions,  of  .course,  all  signs  of  circulation  and 
respiration  have  disappeared,  but  usually  the 
failure  of  one  function  has  preceded  the  other. 
For  the  purposes  of  treatment  we  may  regard  as 
(A.)  syncope  those  cases  where  the  lips  and  mu- 
cous membrane  are  found  pale  and  exsanguine  ; 
and  as  (B.)  asphyxia  those  where  they  are  dark- 
coloured. 

A.  Syncope. — Syncope  may  arise  (1)  from  men- 
tal emotion,  sudden  pain,  or  shock;  (2)  from 
drugs  and  poisons,  including  anjEsthetics,  espe- 
cially chloroform ;  (3)  from  haemorrhage,  or  any- 
thing which  reduces  the  due  supply  of  blood  to  the 
heart ;  and  (4)  from  fatty  degeneration  or  dila- 
tation of  that  organ. 

Theatjebnt. — Place  the  patient  horizontally  on 
his  left  side,  with  the  pelvis  and  feet  raised  N^la- 
ton  has  urged  complete  inversion  of  the  body,  but 
by  its  interference  with  the  free  action  of  the 
diaphragm  this  method  may  be  injurious.  The 
windows  of  the  room  should  be  opened  ;  the  face 
fanned  ;  and  a  little  cold  water  may  be  sprinkled 
on  the  forehead.  Smelling  salts  being  held  to 
the  nostrils,  if  natural  breathing  has  not  re- 
turned, begin  Howard's  method  of  artificial  re- 
spiration -.—Position  of  patient.  Face  upwards ; 
a  hard  roll  of  clothing  beneath  thorax,  with 
shoulders  slightly  declining  over  it.  Head  and 
neck  bent  back  to  the  utmost.  Fands  on  top  of 
head.  Strip  clothing  from  waist  and  neck.  Posi- 
tion of  operator. — Kneel  astride  patient's  hips ; 
place  your  hands  upon  his  chest,  so  that  the  ball 
of  each  thumb  and  little  finger  rest  upon  the 
inner  margin  of  the  free  border  of  the  costal 
cartilages,  the  tip  of  each  thumb  near  or  upon 
the  xiphoid  cartilage,  thefingers  dipping  into  the 
corresponding  intercostal  spaces.  Fix  your  elbows 
firmly,  making  them  one  with  your  hips.  Action 
of  operator. — Pressing  upwards  and  inwards  to- 
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(vards  the  diaphragm,  iise  your  knees  as  a  pivot, 
and  throw  your  weight  slowly  forwards  two  or 
three  seconds,  until  your  face  almost  touches  that 
of  your  patient,  ending  with  a  sharp  push -which 
helps  to  jerk  you  back  to  your  erect  kneeling 
position.  Rest  three  seconds  ;  then  repeat  this 
movement  as  before,  continuing. it  at  the  rate  of 
seven  to  ten  times  a  minute ;  taking  the  utmost 
care,  on  the  occurrence  of  a  natural  gasp,  gently 
to  aid  and  deepen  it  into  a  longer  breath,  until 
respiration  becomes  natural. 

This  method  is  said  to  keep  the  passage 
through  the  larynx  free  without  the  aid  of  an 
assistant  or  any  contrivance  for  the  purpose,  and 
is  recommended  for  that  reason.  Artificial  re- 
spiration must  precede  the  use  of  the  stomach- 
pump,  and  be  continued  until  either  the  pulse 
or  natural  respiration  returns.  Keep  up  the 
temperature  of  the  body  by  hot  blankets  or  hot 
bottles.  Stimulating  the  heart  by  galvanism  has 
been  recommended,  but  it  is  a  doubtful  remedy. 
It  is  not  easy  to  make  it  produce  general  and 
effective  contraction,  such  as  would  cause  the 
blood  to  move  forward,  and,  failing  to  do  this, 
it  probably  does  harm  by  exhausting  the  irrita- 
bility of  those  parts  which  it  does  excite.  Ether, 
or  nitrite  of  amyl,  may  be  held  to  the  nostrils. 
A  little  brandy  and  hot  water,  eau  de  cologne 
and  -water,  -wine,  or  other  stimulant,  as  sulphuric 
ether  or  sal  volatile,  is  now  to  be  given,  -with 
care  that  none  of  it  enters  the  trachea.  If  swal- 
lo-wing  is  impracticable,  inject  -warm  fluids  into 
the  rectum.  In  cases  of  syncope  from  loss  of 
blood  transfusion  may  be  required.  See  Trans- 
fusion. 

B.  Asphyxia,  (a)  Asphyxia  Neonatorum. — The 
mouth  and  nostrils  of  the  infant  should  be  -wiped 
dry ;  and  the  body  freely  exposed,  whilst  the 
head  is  allowed  to  fallback  over  the  hand  -ndiich 
supports  the  nape.  A  few  drops  of  cold  water 
may  be  sprinkled  upon  the  chest,  and  the  face 
should  be  fanned  or  blo-wn  upon  for  one  minute 
only.  Next  inflate  the  lungs  by  blo-wing  into  the 
nose  and  mouth;  and  then  squeeze  the  trunk. 
The  body  should  now  be  immersed  in  water  at 
100^,  from  -which  the  chest  sho-uld  be  raised 
every  half -minute  and  sprinkled  with  cold  water. 
Sylvester's  method  of  artificial  respiration  is  the 
best.  Marshall  Hall's  and  Howard's  methods  may 
be  used  after  the  first  inspiration  has  occurred, 
or  together  with  mouth-to-mouth  insufflation 
(see  AETmciAx  Respiration).  Experiments 
made  by  Dr.  Champneys  sho-w  that  Hall  and 
Howard's  methods  of  artificial  respiration  are 
absolutely  useless  as  a  means  of  directly  inflat- 
ing the  lungs  of  still-born  children ;  and  also  that 
Sylvester's  method,  and  its  modification  by  Bain 
and  Pacini,  introduce  more  air  than  any  other 
method. 

(b)  Asphyxia  from  breaihing  noxious  gases. 
The  body  should  be  brought  into  fresh  air  arti- 
ficial respiration  be  at  once  commenced  ;  whilst 

11  assistant  should  blow  into  the  nostrils  three 
•  four  times ;  and  hot  blankets  and  hot  water 
I  ittlc's  bo  applied. 

(c)  Asphyxia  from  mechanical  obstruction  of 
the  air-pa^sa^es. — The  cause  of  obstruction  must 
be  removed,  if  possible,  by  adopting  the  inverted 
position  of  Howard's  method.  Coins  or  plum- 
stones  may  thus  dislodge  themselves.    In  the 


absence  of  forceps,  a  button-hook  or  the  handle 
of  a  tablespoon  may  be  useful,  especially  in  the 
removal  of  a  lump  of  hard  food.  Laryngotomy 
or  tracheotomy  must  be  performed  the  instant 
the  pulse  becomes  imperceptible  at  the  wi-ist. 

(d)  Asphyxia  from  poisons  or  aneestheiics. — In 
the  asphyxia  of  advancing  coma  from  narcotics 
and  anaesthetics,  the  breathing  may  stop  from 
failure  of  the  medulla  and  respiratory  tract.  In 
this  case  artificial  respiration,  by  simply  com- 
pressing the  chest  at  intervals  of  five  seconds, 
may  suffice,  but  very  often  there  is  the  mecha- 
nical^ obstruction  in  the  larjnix  to  be  considered. 
If  raising  the  chin  and  thro-wing  the  head  back 
do  not  effect  a  free  passage  of  air,  Howard's  or 
some  other  method  of  artificial  respiration  should 
be  commenced  (see  Artificial  Respiration) 
It  is  well  to  understand  tliat  when  the  muscles 
of  the  larynx  are  paralysed,  the  glottis  becomes 
val-vular  in  action  or  partially  so — that  is  to  say, 
it  permits  air  to  pass  outward  freely,  but  only 
a  -weak  current  of  air  to  pass  inward.  A  strong 
current  brings  tlie  sides  together  and  gives  rise 
to  complete  obstruction.  This  is  chiefly  caused 
by  the  drawing  together  of  the  relaxed  arytaeno- 
epiglottidean  folds  of  mucous  membrane  ;  and  in 
order  to  obviate  this  kind  of  obstruction,  the 
folds  should  be  tightened,  by  throwing  back  the 
head  and  raising  the  chin  as  far  as  possible 
away  from  the  sternum.  This  will  render  it 
unnecessary  to  catch  hold  of  the  tongue  -with 
artery  forceps,  the  treatment  usually  recom- 
mended. 

(e)  Asphyxia  from  drowning. — In  asphyxia 
from  immersion  in  water  there  are  two  serious 
complications,  namely,  first,  the  presence  of -water 
and  mud  in  the  air-passages,  and,  secondly,  the 
depressing  effect  of  cold.  With  the  view  of  more 
effectually  removing  the  water  from  the  air-tubes 
Howard  gives  the  follo-wing  rules  : — Position  of 
patient.  Face  do-srawards.  A  hard  roll  of  cloth- 
ing beneath  the  epigastrium,  making  that  the 
highest  point,  the  mouth  the  lowest.  Forehead 
resting  on  forearm  or  -wrist,  keeping  mouth  from 
ground.  Position  and  action  of  operator.  Place 
left  hand,  -well-spread,  upon  the  base  of  the  thorax 
to  the  left  of  the  spine  ;  the  right  hand  upon  the 
spine,  a  little  below  the  left  and  over  the  lower 
part  of  the  stomach.  Throw  upon  them,  with  a 
forward  motion,  all  the  weight  and  force  the  age 
and  sex  of  the  patient  -will  justify,  ending  this 
pressure  of  two  or  three  seconds  by  a  sharp 
push,  which  helps  you  back  again  into  the  up- 
right position.  Repeat  this  two  or  three  times, 
according  to  the  dmation  of  the  emersion,  and 
then  resort  to  the  method  described  in  the  treat- 
ment of  syncope 

The  following  rules  have  been  published  by 
the  Royal  Humane  Society.  They  recommend 
the  Sylvester  method,  but  probably  this  and  the 
modification  by  Bain,  in  which  the  anterior  fold 
of  the  axilla  on  both  sides  is  grasped  with  the 
clavicle  and  pulled  upM'ards,  are  less  useful  than 
the  Howard  plan,  which  favours  the  patency  of 
the  air-passages. 

Directions  for  Bostoring  the  Apparently- 
Dead. 

I. — If  from  Drownino  ou  other  Sdtfoca- 
TioN,  on  Narcotic  Poisoning. — Send  immedi- 
ately for  medical  assistance,  blankets  and  dry 
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clothing,  but  proceed  to  treat  the  patient  in- 
BTANTLY,  securing  as  much  fresh  air  as  pos- 
sible. 

The  points  to  be  aimed  at  are — first,  and  im- 
mediately, the  BESTORATiON  OF  BKBATHiKG ;  and, 
secondly,  after  breathing  is  restored,  the  pro- 
motion OF  WARMTH  AND  CIRCUI.ATI0N. 

The  elForts  to  restore  life  must  be  persevered 
m  until  the  arrival  of  medical  assistance,  or  until 
the  pulse  and  breathing  have  ceased  for  at  least 
an  hour. 

Treatment  to  Beatore  KTatural  Breathing. 

Rule  1. — To  maintain  a  free  entrance  of  air 
into  the  windpipe. — Cleanse  the  mouth  and  nos- 
trils ;  open  the  mouth ;  draw  forward  the  patient's 
tongue,  and  keep  it  forward:  an  elastic  band  over 
the  tongue  and  under  the  chin  will  answer  this 
purpose.  Remove  all  tight  clothing  from  about 
the  neck  and  chest. 

Rule  2.  —  To  adjust  the  patient's  position. — 
Place  the  patient  on  his  back  on  a  flat  surface, 
inclined  a  little  from  the  feet  upwards;  raise  and 
support  the  head  and  shoulders  on  a  small  firm 
cushion  or  folded  article  of  dress  placed  under 
the  shoulder-blades. 

Rule  3. — To  imitate  the  movements  of  breath- 
ing.— Grasp  the  patient's  arms  just  above  the 
elbows,  and  draw  the  arms  gently  and  steadily 
upwards,  until  they  meet  above  the  head  (this  is 
for  the  purpose  of  drawing  air  into  the  lungs) ; 
and  keep  the  arms  in  that  position  for  two 
seconds.  Then  turn  down  the  patient's  arms, 
and  press  them  gently  and  firmly  for  two  seconds 
against  the  sides  of  the  chest  (this  is  with  the 
object  of  pressing  air  out  of  the  lungs.  Pressure 
on  the  breast-bone  will  aid  this). 

Repeat  these  measures  alternately,  deliber- 
ately, and  perseveringly,  fifteen  times  in  a  minute, 
until  a  spontaneous  effort  to  respire  is  perceived, 
immediately  upon  which  cease  to  imitate  the 
movements  of  breathing,  and  proceed  to  induce 

CIECTILATION  AND  WARMTH. 

Should  a  warm  bath  be  procurable,  the  body 
may  be  placed  in  it  up  to  the  neck,  continuing 
to  imitate  the  movements  of  breathing.  Raise 
the  body  in  twenty  seconds  in  a  sitting  position, 
and  dash  cold  water  against  the  chest  and  face, 
and  pass  ammonia  under  the  nose.  The  patient 
should  not  be  kept  in  the  warm  bath  longer  than 
five  or  six  minutes. 

Eule  4. — To  excite  inspiration. — During  the 
emplojTuentof  the  above  method  excite  the  nos- 
trils with  snuflf  or  smelling-salts,  or  tickle  the 
throat  with  a  featlier.  Rub  the  chest  and  face 
briskly,  and  dash  cold  and  hot  water  alternately 
on  them. 

Treatment  after  Natural  Breathing  lias 
been  Bastored. 

Rul-i  6. —  To  induce  circulation  and  warmth. 
Wrap  the  patient  in  dry  blankets,  and  com- 
mence rubbing  the  limbs  upwards  firmly  and 
energetically.  Promote  the  warmth  of  the  body 
by  the  application  of  hot  flannels,  bottles,  or 
bladders  of  hot  water,  hot  bricks,  &c.,  to  the  pit 
of  the  stomach,  armpits,  between  the  thighs,  and 
at  the  soles  of  the  feet.  Warm  clothing  may 
generally  be  had  from  the  bystanders.  When 
swallowing  has  returned,  a  teaspoonful  of  warm 
water,  small  quantities  of  wine,  warm  brandy 
and  water,  or  coffee  should  be  given.  Sleep 


should  be  encouraged.  During  reaction  large 
mustard  poultices  to  the  chest  will  relieve  the 
distressed  breathing. 

II. — If  from  Intense  Cold. — Rub  the  body 
with  snow,  ice,  or  cold  water.  Restore  warmth 
by  slow  degrees.  It  is  dangerous  to  apply  heat 
too  early. 

in. — If  from  Intoxication. — Lay  the  indi- 
vidual on  his  side  on  a  bed  with  his  head  raised. 
The  patient  should  be  induced  to  vomit. 

IV. — If  from  Apoplexy  or  Sunstroke. — Cold 
should  be  applied  to  the  head,  which  hhould  be 
kept  raised.  Tight  clothing  should  be  removed, 
and  stimulants  cautiously  used. 

How  soon  should  alcoholic  stimulants  be 
given?  Certainly  not  until  natural  respiration 
has  been  induced,  and  in  cases  of  narcotic  poison- 
ing, not  until  consciousness  has  been  restored. 
If,  on  the  return  of  consciousness,  the  patient  is 
in  pain  or  faint,  the  inhalation  of  a  few  drops  of 
ether  or  smelling  ammonia  is  indicated.  In  their 
absence  a  few  teaspoonfuls  of  brandy  may  be 
given.  Hot  tea  and  coffee  should  be  the  first 
refreshment  swallowed,  and  in  general  it  should 
not  be  pressed  upon  the  patient,  as  vomiting  is 
more  exhausting  than  waiting  a  few  hours  for 
food.  J.  T.  Clover. 

BETCHING  (A.-Saxon,  hracan). — An  in- 
effectual effort  at  vomiting,  sometimes  accom- 
panied by  the  expulsion  of  gas  from  the  stomach. 
See  Vomiting. 

EETENTION  (  re-,  back,  and  teneo,  I  hold). 
This  word  is  employed  m  medical  science  to 
imply  that  some  material,  whether  solid  or  liquid, 
which  ought  to  be  discharged,  is  retained  or 
kept  back  in  a  cavity  or  canal,  either  natural  or 
artificial.  Thus  we  speak  of  retention  of  urine, 
faces,  menses,  and  bile ;  and  also  of  pus  under 
certain  circumstances. 

BETEWTION  OF  UEIWE.— 5ce  IMiCTU- 
rition.  Disorders  of. 

EETINITIS. — Inflammation  of  the  retina. 

See  Eye  and  its  Appendages,  Diseases  of. 

EETBACTED  ABDOMEN.— The  abdo- 
men as  a  whole  presents  under  certain  circum- 
stances more  or  less  depression  of  its  anterior 
wall,  when  it  is  said  to  be  retracted,  and  this  may 
reach  such  a  degree  that  the  abdomen  becomes 
boat-shaped,  and  its  anterior  boundary  some- 
times seems  almost  to  come  into  contact  with  the 
spinal  column  behind.  The  bony  prominences 
of  the  cvest  and  anterior  angles  of  the  ilium,  the 
pubes,  Poupart's  ligament,  and  the  lower  margin 
of  the  chest  often  stand  out  prominently.  In 
some  insUinces  the  retraction  is  partial,  involving 
the  lower  part  of  the  abdomen,  while  the  upper 
part  is  enlarged. 

A  retracted  abdomen  frequently  renders  it  more 
easy  to  investigate  by  physical  examination 
the  contents  of  this  cavity;  and  it  must  be  re- 
membered that  the  condition  may  be  associated 
with  diseases  of  abdominal  organs  which  can 
thus  bo  readily  detected,  or  with  abdominal  tu- 
mours. It  may,  however,  also  itself  give  infor- 
mation of  importance  in  diagnosis.  The  chief 
conditions  under  which  a  retracted  abdomen  may 
be  met  witli,  so  as  to  bo  of  clinical  importance,  are 
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as  follows: — 1.  In  certain  cases  of  disease  of  the 
brain  or  its  membranes,  and  especially  acute 
meningitis.  2.  In  some  forms  of  intestinal  colic, 
particularly  that  form  associated  with  lead-poison- 
ing— the  so-called  painter's  colic.  3.  As  a  part 
of  marked  general  emaciation  from  any  cause, 
but  especially  that  due  to  starvation,  or  to  chronic 
diarrhcEa  from  intestinal  ulceration  and  other 
conditions.  4.  In  connection  with  chronic  dis- 
eases of  the  (Esophagus,  stomach,  intestine,  or 
pancreas,  causing  obstruction  in  some  part  of  the 
alimentary  canal,  so  that  food  cannot  be  taken 
in,  or  is  prevented  from  passing  along.  Here 
the  retraction  is  also  partly  due  to  the  general 
emaciation.  5.  As  one  of  the  consequences  of 
chronic  peritonitis.  It  ■will  be  seen,  from  a 
consideration  of  the  causes  just  mentioned,  that 
retraction  of  the  abdomen  immediately  results 
either  from  a  spasmodic  contraction  of  the  intes- 
tines and  abdominal  muscles  ;  general  -wasting  ; 
absence  of  food  from,  and  contraction  of  the 
alimentary  canal ;  or  peritoneal  adhesions.  It 
may  be  mentioned  that  marked  temporary  re- 
traction of  the  abdomen  is  sometimes  noticed  in 
connection  with  the  act  of  breathing,  in  conse- 
quence of  disordered  action  of  the  diaphragm. 

Feedeeick  T.  Eobbets. 

EETBACTED  CHEST.  See  Defoemities 
OF  THE  Chest. 

EETEOCEDElfT  {retro,  back,  and  cedo,  I 
depart). — A  term  employed  in  connection  with 
certain  acute  diseases,  when  their  prominent  ex- 
ternal manifestations  disappear  or,  as  it  were, 
go  back.  Retrocession  is  often  associated  with 
the  simultaneous  occurrence  of  internal  disturb- 
ance. The  phenomenon  is  observed  in  gout, 
rheumatism,  certain  skin-diseases,  and  the  erup- 
tive fevers. 

EETBOPLEXION  {retro,  back,  and  flecto,  I 
bend). — A  form  of  displacement  in  which  an 
organ  is  bent  backwards  upon  itself.  See  Woub, 
Diseases  of. 

EETBO-PHABYNGEAL  ABSCESS.— 
Stnon.  :  Post-pharyngeal  abscess;  Fr.  Ahces 
retro-fkari/ngien ;  Ger.  Eetropharyngeal  Abscess. 

Definition. — A  collection  of  pus  in  the  loose 
areolar  tissue  which  connects  the  pharynx  with 
the  muscles  lying  upon  the  vertebral  column, 
namely,  the  longus  colli  and  the  rectus  anticus 
major. 

Mthowoy. — This  is  a  somewhat  rare  affection, 
and  is  more  commonly  met  with  in  children  than 
in  adults,  more  particularly  in  those  of  a  strumous 
diathesis.  Idiopathic  inflammation  of  this  tissue, 
though  usually  assigned  as  one  of  the  causes  of 
the  affection,  is  not  often  seen.  More  frequently 
the  inflammation,  and  resulting  abscess,  is  a 
secondary  disorder,  dependent  upon  an  inflamed 
condition  and  suppuration  of  a  post-pharyngoal 
gland,  or  caries  of  some  of  the  cervical  vertebras, 
or  their  cartilages.  Amongst  other  causes,  pyajmia 
has  been  noted  ;  and  it  has  also  been  observed 
as  a  sequela  to  some  of  the  acute  fevers. 

Symptoms. — As  in  all  disorders  where  inflam- 
mation plays  a  part,  so  here  the  onset  of  the 
disease  is  marked  by  increase  of  temperature  and 
pulse,  nausea,  general  restlessness  and  malaise, 
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and  already  some  amount  of  soreness  of  throat 
is  complained  of.  The  degree  of  pyrexia  and 
constitutional  disturbance  -will  vary  with  the 
condition  and  constitution  of  the  sufferer.  Soon 
this  soreness  of  throat  develops  into  the  true 
characteristic  pain  on  making  the  attempt  to 
swallow,  a  symptom  which  is  never  wanting, 
and  which  goes  on  gradually,  though  slowly,  aug- 
menting, till  almost  complete  dysphagia  is  es- 
tablished. Accompanying  this,  or  at  least  soon 
after,  is  observed  a  peculiar  stiffness  of  the  neck, 
which,  coincidently  with  the  difficulty  of  swallow- 
ing, becomes  more  apparent  with  the  progress  of 
the  disease.  A  certain  amount  of  swelling  of  the 
neck  may  also  be  observed,  specially  towards  the 
angles  of  the  lower  jaw.  Difficulty  in  breathing 
is  another  prominent  symptom  of  the  disorder, 
which,  more  particularly  if  the  abscess  be  large, 
becomes  greatly  aggravated  when  the  patient  as- 
sumes the  horizontal  posture.  On  first  looking  at 
such  a  child  with  its  embarrassed  respiration,  its 
anxious  expression,  its  cyanotic  lips  and  cheeks, 
one  might  well  be  excused  for  momentarily  dia- 
gnosing the  case  as  one  of  croup,  were  it  not 
that,  loud  and  hurried  as  are  the  respirations, 
they  are  not  of  a  whistling  character.  Here  also 
the  voice  is  altered;  at  first  hoarse  and  indis- 
tinct, it  assumes  what  is  described  as  a  snuffling 
tone,  or  a  toneless  voice.  On  inspecting  the 
throa,t,  a  round  swelling  is  observed  in  the  pos- 
terior wall  of  the  pharynx,  occupying  the  centre 
of  the  pharyngeal  space,  or  more  to  one  side, 
whereby  the  cavity  is  greatly  diminished  in  size. 
The  mucous  membrane  presents  a  livid  colour. 
On  passing  the  finger  over  the  root  of  the  tongue 
and  beyond  the  soft  palate,  this  tumour  will  be 
felt  to  be  either  hard  and  tense,  or  soft  and 
somewliat  indistinctly  fiuctuating,  according  to 
the  stage  of  the  disease.  When  the  tumour 
attains  an  extraordinary  size  it  has  been  seen  to 
project  in  front  of'  the  soft  palate.  A  quantity 
of  mucus  usually  fills  the  mouth.  All  attempts 
at  swallowing  are  fruitless. 

Peognosis. — The  prognosis  is  always  doubt- 
ful. Most  usually  well-pronounced  cases  terni- 
nate  fatally — invariably  so  if  the  disease  depends 
upon  caries  of  the  vertebrae. 

Teeatmbnt. — Little  can  be  expected  in  thfe 
way  of  arresting  the  disease.  Usually  it  is 
well-pronounced  before  the  physician  is  called 
to  see  the  child,  or  it  is  sometime  before  he 
can  be  quite  sure  of  his  diagnosis.  Ice  may 
be  freely  administered,  and  is  most  gi-ateful  to 
the  patient.  So  soon  as  the  presence  of  an 
abscess  is  distinctly  established,  surgical  inter- 
ference must  at  once  be  had  recourse  to,  and  the 
abscess  laid  open  by  a  well-guarded  bistoury. 
Sustaining  treatment  is  urgently  demanded. 

Claud  Mdieuead. 

EETEOVEESION  {retro,  back,  and  verto, 
I  turn). — A  form  of  displacement  in  which  an 
organ  is  turned  back.    See  Womb,  Diseases  of. 

EE-VACCINATION.— The  operation  of 
repeated  vaccination.    See  Vaccination. 

EEVITLSENTS  {revello,  I  draw  away).— 
This  term  dates  from  the  time  of  the  humoral 
pathology,  and  signifies  therapeutical  measures 
which  draw  the  humours  from  the  part  affected. 
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Any  detailed  consideration  of  such  supposed 
effects  could  only  be  interesting  from  an  his- 
torical point  of  view.  R.  Farquharson. 

EHEUMATIC  ABTHBITIS.  —  Synon.  : 
Rheumatic  Gout;  Rheumatoid  Arthritis;  Fr. 
Rhuviatismc  noiieux;  Usuredcs  Cartilages;  Ger. 
Arthritis  Deformans. 

Definition. — A  disease  of  the  joints,  the 
essential  nature  of  which  is  still  unknown  ;  cha^ 
caeterised  by  chronic  inflammatory  and  degene- 
rative changes,  involving  the  various  articular 
structures ;  and  leading  to  deformity. 

JStiology. — In  a  considerable  proportion  of 
cases,  rheumatic  arthritis  follows  ordinary  acute 
rheumatism  immediately,  or  it  appears  after  an 
interval  of  several  years,  during  which  time 
chronic  rheumatism  of  a  milder  degree  may  have 
been  complained  of.  Persons  of  all  ages  may  thus 
suffer,  but  the  disease  generally  begins  between 
twenty  and  forty.  It  is  commonly  believed  to 
be  more  frequent  in  women,  but  this  is  doubtful. 
Depressing  influences  of  all  kinds,  including  acute 
diseases,  frequent  pregnancy,  super-lactation, 
prolonged  physical  exertion,  and  mental  distress, 
are  unquestionably  predisposing  factors.  The 
disease  is  hereditary. 

The  exciting  cause  is  generally  chill;  but  in 
many  instances  injury  of  a  joint  is  the  starting 
point  of  the  morbid  process. 

Anatomical  Characters. — Two  well-marked 
forms  of  this  disease  are  met  with,  according  as 
a  single  joint  only,  or  several — perhaps  all — of 
the  joints  are  affected.  In  every  respect  the 
anatomical  characters  are  identical  in  the  two 
forms. 

Examined  at  an  early  stage  of  the  morbid  pro- 
cess, an  affected  joint  is  found  to  be  enlarged; 
the  synovial  membrane,  capsule,  and  ligaments 
being  distended  and  stretched  by  a  considerable 
amount  of  effusion.  The  synovial  membrane  is 
hyperaemic,  swollen,  and  thickened;  its  fimbrise 
are  enlarged  and  vascular  ;  intra-articular  fibro- 
cartilages,  ligaments,  and  tendons  are  vascular 
and  softened;  and  the  articular  cartilages  are 
partially  removed,  leaving  a  roughened,  vascular, 
porous-like  surface  behind. 

In  the  more  advanced  stage  of  the  process  the 
effusion  is  considerably  less,  or  may  be  completely 
re-absorbed;  and  the  capsule  and  ligaments  are 
much  thickened,  or  even  partially  calcified.  The 
intra-articular  structures,  including  fibro-carti- 
lages,  ligaments,  tendons,  and  articular  cartilages, 
have  disappeared  in  a  great  measure,  leaving 
little  or  no  trace  behind.  Peculiar  pendulous 
bodies,  consisting  of  masses  of  fibro-cartilage, 
are  attached  to  the  interior  of  the  synovial  mem- 
brane ;  more  rarely  they  are  free.  The  articular 
cartilages,  where  their  opposed  surfaces  are  in 
mutual  contact,  are  replaced  by  an  ivory-like 
biyer  of  bone  ;  whilst  at  other  parts  the  surfaces 
present  a  pink  colouration,  with  small  spots  of 
more  irtense  hyperajmia  The  articular  surfaces 
are  variously  altered  in  sliape  and  size.  Thus 
iirticular  cavities  are  widened,  and  occasionally 
deepened,  by  enlargement  of  the  circumference,  in 
the  form  of  'lips,'  or  by  the  production  of  separate 
bony  mnsses  in  the  same  situation:  whilst  the 
heads  of  bones-are  enlarged ;  present  similar  '  lips' 
or  sharp  edges  at  their  widened  margins;  become 
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flattened  at  right  angles  to  the  axis  of  pressure; 
and  thus  preserve  their  relations  with  the  cor- 
responding cavities.  The  shafts  of  the  bones 
may  be  considerably  altered  in  shape,  increased 
in  size,  and  altered  in  density.  The  associated 
tendons  are  frequently  dislocated  from  their 
course  beside  the  articulations,  and  atrophied  or 
actually  absorbed;  and  the  corresponding  muscles 
are  similarly  atrophied..  Bursae  in  the  neigh- 
bourhood of  joints  may  be  distended  with  fluid, 
and  contain  fibro-cartilaginous  bodies.  The  ana- 
tomical changes  in  this  disease  frequently  pre- 
sent a  remarkably  symmetrical  distribution. 

Pathology. — A  diversity  of  opinion  still  pre- 
vails upon  the  essential  nature  of  rheumatic 
arthritis.  The  view  most  generally  held  at  the 
present  time  appears  to  be,  that  it  is  a  disease 
distinct  from  rheumatism  and  gout,  with  which 
it  was  confounded  until  the  time  of  Haygarth 
(1805).  Quite  recently  Mr.  Hutchinson  has  shown 
that,  in  a  certain  number  of  instances,  there  is  an 
element  of  gout  in  the  disease,  as  evidenced  by  the 
family  and  personal  history  of  the  patient,  and 
by  the  occasional  presence  of  urates  in  the  arti- 
cular structures  post  mortem.  The  writer's  ex- 
perience is  almost  entirely  in  favour  of  the  strictly 
rheumatic  natttre  of  the  disease,  as  was  main- 
tained by  Todd.  In  a  large  proportion  of  cases 
he  has  found  that  the  morbid  process  started  in 
an  attack  of  ordinary  acute  rheumatism ;  an 
observation  which  is  entirely  in  accord  with  the 
account  of  the  origin  of  rheumatic  arthritis  given 
by  Dr.  Adams,  of  Dublin,  in  his  classical  work 
on  this  subject.  In  numerous  instances  the 
family  history  is  distinctly  rheumatic.  The 
writer  has  also  found  the  heart  diseased  in  a 
much  larger  proportion  of  cases  than  is  usually 
stated  in  accounts  of  the  disease.  Finally,  he 
has  found  that  no  line  can  be  drawn  between 
acute  and  sub-acute  cases  of  rheumatism ;  be- 
tween sub-acute  and  chronic  cases  of  rheumatism; 
or  between  chronic  rheumatism  and  so-called 
'rheumatic  arthritis,'  the  latter  being  onlj^  a  more 
severe  development  of  the  former.  Whatever, 
therefore,  the  essential  nature  of  rheumatism 
may  be,  the  writer  holds  that  all  the  conditions 
named  are  expressions  of  one  morbid  process, 
which  differ  from  each  other  chiefly  in  intensity 
and  the  manner  of  their  evolution. 

Symptoms.— The  symptoms  of  rheumatic  ar- 
thritis in  its  condition  of  full  development  are 
exceedingly  characteristic.  The  patient  com- 
plains of  pain  and  stiffness  in  connection  wth 
one  or  more  joints ;  and  on  examination  these 
are  found  to  be  swollen,  more  or  less  dis- 
torted, and  tender.  The  history  of  these  changes 
in  the  joints  proves  to  be  that,  cither  in  con- 
sequence of  an  attack  of  acute  rheumatism, 
or  not,  first  one  and  then  others  of  the  arti- 
culations became  painful,  tender,  hyperaemic 
and  swollen ;  that  the  resulting  enlargement 
had  not  completely  disappeared  before  the  acute 
symptoms  recurred  ;  and  that,  by  a  repetition  of 
similar  acute  or  subacute  attacks,  the  jdints 
have  reached  their  present  condition.  Thus 
the  disease,  whilst  chronic  in  its  course,  consists 
essentially  at  first  of  recurrent  acute,  or  sub- 
acute, attacks,  which  increase  in  frequency  whilst 
their  effects  persist,  and  so  finally  become  fQsed 
as  it  were  into  a  continuous  whole. 
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The  local  symptoms  and  signs  vary  yrith  the 
particular  joint  afiFected  ;  but  in  every  instance 
they  are  chiefly  these — pain,  tenderness,  creak- 
ing on  movement,  impairment  of  mobility,  en- 
largement, and  deformity.  The  pain  is  generally 
distressing,  and,  by  its  continuousness  and 
severity,  may  render  the  patient's  life  miserable, 
especially  as  it  increases  at  night  and  prevents 
sleep.  It  is  aggravated  by  movement,  and 
there  is  tenderness  on  forcible  disturbance  of 
the  articular  surfaces.  Creaking  or  crepitation, 
audible  and  palpable,  is  a  highly  characteristic 
feature,  which  can  be  elicited  and  appreciated 
either  by  the  patient  or  by  the  practitioner,  and 
in  the  case  of  large  joints  may  be  so  loud  as  to 
be  audible  at  a  distance. 

The  mobility  of  the  affected  joints  becomes 
more  and  mo?e  impaired  as  the  disease  progresses 
— at  first  on  account  of  pain,  afterwards  in  con- 
sequence of  anatomical  changes.  Thus  the  vari- 
ous joints  may  become  fixed  by  a  '  false '  (very 
xarely  a  '  true ' )  anchylosis,  so  that  the  hands 
cannot  be  closed  ;  the  wi-ists  are  immovable  ;  the 
arms  can  hardly  be  removed  from  the  side;  the 
jaws  are  fixed  ;  the  head  cannot  be  rotated  ;  the 
patient  may  be  unable  to  sit;  and  the  knees, 
ankles,  and  toes  may  be  similarly  impaired  in 
function. 

The  variety  of  deformity  is  almost  endless; 
and  the  particular  character  it  assumes  depends 
as  much  on  the  joint  involved,  as  on  the  nature  of 
the  process  itself.  Thus  the  knee,  elbow,  wrist, 
and  knuckles  may  present  considerable  intra- 
articular effusion,  especially  in  the  earlier  stages; 
whilst  the  shoulder,  hip,  and  intra-phalangeal 
joints  exhibit  more  limited  swelling  and  '  drier ' 
signs.  The  terminal  digital  joints  become  cubi- 
cal or  '  nodous ' ;  the  middle  digital  joints  become 
spheroidal  in  outline,  or  are  partially  dislocated 
backwards  or  forwards ;  and  the  knuckles  are 
the  seat  of  a  peculiar,  oblique  dislocation  of  the 
fingers  towards  the  ulnar  side.  The  lower  ends 
of  the  radius  and  ulna  project  backwards,  and 
give  a  full  appearance  to  the  dorsum  of  the 
wrist,  which  may  be  further  increased  by  carpal 
and  bursal  enlargements.  The  elbow-joint  is 
swollen  ;  and  bursal  collections — fluid  and  solid 
— develop  over  the  olecranon.  The  shoidder 
presents  signs  of  wasting,  rather  than  of  enlarge- 
ment, due  to  atrophy  of  the  deltoid  and  other 
muscles  ;  the  head  of  the  humerus  at  the  same 
time  lies  unnaturally  forwards  and  upwards;  and 
a  corresponding  depression  is  apparent  behind. 
At  the  hip-joint  the  disease  gives  rise  to  flatten- 
ing of  the  buttock,  shortening  of  the  limb,  and 
eversion  of  the  foot ;  enlargement  can  sometimes 
be  felt  in  connection  with  the  head  of  the  bone  and 
acetabulum  ;  occasionally  the  patient  maybe  not 
only  lame  but  unable  to  sit,  and  must  accordingly 
either  sUmd  or  lie  constantly.  The  knee  is  en- 
larged by  the  presence  of  considerable  effusion 
in  the  earlier  stage  ;  and  wlien  tliis  afterwards 
becomes  absorbed,  local  bony  growths  are  easily 
felt,  giving  increased  breadth  to  the  patella,  and 
forming  sharp  crests  at  the  lateral  margins  of 
the  articular  surface  of  the  condyles.  The  disease, 
as  it  affects  the  ankle  and  foot,  does  not  require 
special  description.  At  the  temporo-maxillary 
articulation  rheumatic  arthritis  gives  rise  to 
obvious  enlargement  in  front  of  the  ears,  and 


possibly  to  distortion  or  asymmetry  of  the  chin. 
Prominent  nodular  swelling  is  the  principal  sign 
of  the  disease  at  the  sterno-clavicular  articula- 
tion. In  the  spine  it  produces  rigidity  chiefly,  as 
well  as  pain  locally  and  down  the  arms,  and  leads 
to  stooping  in  various  attitudes. 

The  general  condition  of  the  subject  of  rheu- 
matic arthritis,  when  it  is  advanced,  is  one  of 
debility  and  anaemia.  The  face  is  pale  and  ex- 
pressive of  suffering  ;  the  complexion  is  muddy. 
The  skin  is  peculiarly  inactive,  and  rarely  per- 
spires ;  the  patient  looks  pinched,  and  complains 
of  a  feeling  of  cold;  the  extremities  are  often 
miserably  cold  and  livid ;  and  the  palms  of  the 
hands  are  damp  or  even  soppy.  Bodily  activity 
is  greatly  impaired,  by  interference  with  the 
movements  of  the  limbs  ;  in  many  instances  the 
patient  is  completely  crippled  and  bed-ridden. 
Even  the  voice  and  the  hearing  may  be  impaired, 
from  involvement  of  the  laryngeal  and  auditory 
articulations.  The  various  bodily  functions  are 
feeble,  and  frequently  deranged ;  and  although 
the  mind  may  be  active,  the  condition  is  rendered 
wretched  in  the  worst  cases  by  pain  and  helpless- 
ness. 

CoDESE  AND  Terminations. — Unless  the  dis- 
ease be  treated  early,  the  course  is  essentially 
progressive  towards  deformity.  Death  from 
rheumatic  arthritis  is  rare ;  its  other  distressing 
effects  have  been  sutSciently  indicated. 

Diagnosis. — The  diagnosis  of  rheumatic  ar 
thritis  necessarily  depends  upon  the  view  enter- 
tained of  its  pathology.  If  considered  a  distinct 
disease,  it  is,  as  a  rule,  easily  separated  from  gout 
by  the  entire  absence  of  tophi  in  the  joints  and 
ears ;  by  the  history  of  the  disease  ;  and  in  doubt- 
ful cases  by  the  absence  of  uric  acid  in  the  blood. 
From  chronic  rheumatism,  as  ordinarily  defined, 
it  is  diagnosed  by  the  amount  of  deformity  pre- 
sent ;  but  the  writer  holds  that  the  two  con- 
ditions are  identical.  Chronic  synovitis  of  trau- 
matic or  constitutional  origin  maybe  occasionally 
mistaken  for  rheumatic  arthritis,  but  the  presence 
of  the  latter  disease  in  several  joints,  probably 
symmetrically,  should  remove  all  doubt.  Eheu- 
matic  artliritis  of  the  hip  and  shoulder  has  pro- 
bably been  frequently  described  as  '  dislocation ' 
and  '  intracapsular  fracture.' 

Pboonosis. — The  prognosis  of  this  disease  is 
favourable  as  regards  life  ;  but  unfavourable  as 
regards  cure,  comfort,  or  ability  to  follow  active 
bodily  employment.  The  prognosis  is  much 
better  in  the  rich,  who  can  seek  relief  by  change 
of  climate  in  the  earlier  stages,  than  it  is  amongst 
the  poor,  in  whom  the  disease  must  in  a  measure 
bo  allowed  to  pursue  its  progressive  course. 

Treatment. — The  treatment  of  rheumatic  ar- 
thritis must  be  applied  in  two  directions ;  first, 
to  arrest,  if  possible,  tJie  morbid  process,  and, 
secondly,  to  relieve  the  distressing  symptoms.  In 
a  large  number  of  cases  the  second  indication 
only  can  bo  fulfilled,  for  the  disease  is  frequently 
too  advanced,  or  the  circumstances  of  the  patient 
are  too  poor,  to  afford  a  prospect  of  cure. 

In  the  early  stages  of  the  disease  much  can 
bo  done  by  energetic  treatment,  which  must  be 
partly  constitutional  and  partly  local.  If  circum- 
stances perniit,  the  patient  should  be  advised  to 
visit,  according  to  the  season  of  the  year,  either 
thebaths  of  this  country,  of  Germany,  or  of  France 
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in  summer;  or  tlio  Algerian  .springs,  ilio  French 
Riviera,  or  Italy  in  winter.  Buxton,  Uiith,  and 
Strathpeffer  are  the  best  home  baths.  Aix-les- 
Bains,  Aix-la-Chapello,  Baden-Baden,  and  Wies- 
baden may  be  recommended  from  May  till  Sep- 
tember. The  other  places  named,  especially 
Hammam  R'lrha  in  Algiers,  are  winter  resorts. 
A  voyage  to  the  tropics  or  subtropics  -will  suit 
other  cases.  The  climate  of  Egypt  proves  bene- 
ficial in  some  instances  ;  and  advantage  may  be 
taken  there  of  the  Eastern  method  of  treating 
rheumatic  affections  by  means  of  baths  and  rub- 
bing, which  are  undoubtedly  successful  in  some 
cases.    See  Mineral  Watees. 

The  most  valuable  internal  remedies  for  rheu- 
matic arthritis  are  cod-liver  oil,  iron,  andarsenic. 
Cod-liver  oil  should  be  taken  regularly  if  the 
digestion  permit.  Either  iron  or  arsenic,  or  the 
two  combined,  should  be  taken  in  full  doses  for 
periods  of  weeks  or  months,  and  their  effect  care- 
fully noted.  Dr.  Garrod  especially  recommends 
the  syrup  of  the  iodide  of  iron. 

The  diet  should  be  carefully  ordered.  AVhilst 
all  excess  is  avoided,  as  well  as  indulgence  in 
malt  liquors,  wines,  and  rich  indigestible  dishes, 
a  generous  supply  of  mixed  animal  and  vege- 
table food  will  be  found  to  be  most  suitable.  The 
clothing  must  be  warm,  flannel  or  other  woollen 
material  being  worn  both  summer  and  winter. 
The  greatest  possible  care  must  be  exercised  to 
avoid  cold  and  damp,  in  the  choice  of  a  residence 
and  in  the  routine  of  daily  life. 

The  local  treatment  is  to  be  considered  of 
hardly  less  importance  than  the  constitutional. 
On  the  first  appearance  of  the  disease,  counter- 
irritation  should  be  freely  applied  to  the  joints. 
The  most  convenient  form  is  iodine  paint,  which 
should 'be  used  so  freely  that  the  skin  becomes 
of  a  mahogany  colour,  and  desquamation  follows 
in  a  few  days.  The  joints  should  be  carefully 
protected  by  cotton-wool  or  flannel.  Between 
the  subacute  attacks  of  the  disease,  efforts  should 
be  made  to  restore  the  healthy  nutrition  of  the 
affected  joints.  Whilst  the  internal  treatment 
already  indicated  is  persevered  with,  or  a  trial  is 
given  to  guaiacum  or  iodide  of  potassium  in  ob- 
stinate cases,  counter-irritation  should  be  replaced 
by  a  method  of  less  severe  but  systematic  stimu- 
lation. The  joints  that  can  be  easily  reached 
should  be  thoroughly  fomented  night  and  morn- 
ing, by  wrapping  a  piece  of  cambric  or  flannel 
around  them,  and  sponging  water  over  this,  as 
hot  as  can  be  borne.  After  several  minutes  of 
such  treatment  the  joint  should  be  thoroughly 
rubbed,  either  with  a  stimulating  liniment,  such 
a,s  the  turpentine  or  acetic  turpentine  liniment, 
with  a  mild  mercurial  ointment,  or  with  some 
bland  oil,  such  as  cod-liver  oil  or  goose-grease. 
The  effect  of  such  local  treatment,  if  pursued 
steadily,  is  in  the  experience  of  the  witer  often 
remarkable,  mobility  being  restored  in  cases 
where  the  joints  have  been  useless  for 
months. 

In  very  advanced  cases,  especially  in  old  sub- 
jects, it  is  manifestly  impossible  to  expect  much 
improvement.  Anodyne  treatment  is  then  chiefly 
called  for,  and  a  good  deal  can  be  done  in  this 
direction  by  wnll-chosen  local  applications,  the 
preparations  of  opium  being  of  course  the  most 
Buccessful.    The  general  health  will  demand  sup- 
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port  by  a  well-rn^uiated  diet,  and  the  internal 
treatment  suggested  above. 

J.  Mitchell  Beuce, 

BHETTMATIC  FEVEB.— A  popular  syno- 
nym for  acute  rheumatism.  See  RuisuuATisii, 
Acute. 

BHETJMATIO  GOUT.— A  popular  name 
for  several  kinds  of  chronic  joint-disease,  espe- 
cially rheumatic  arthritis  and  chronic  rheuma- 
tism. 

EHEUM  ATISM,  Acute  dieC/ta.  a  fluxion). — 

Synon.  :  Rheumatic  Fever ;  Fr.  Rhumatisme  ar- 
ticulaire  aigu ;  Ger.  Hitziger  GelenkrJieicmatismus. 
■  Defikition.— An  acute  febrile  disease  ;  caused 
by  certain  obscure  climatic  and  diathetic  in- 
fluences ;  and  characterised  by  pyrexia,  sweats, 
and  acute  shifting  inflammation  of  the  joints  and 
other  structures. 

jEtiology. — Predisposing  causes.  —  Of  the 
predisposing  causes  of  acute  rheumatism,  the 
most  important  is  inheritance,  which  can  be 
traced  in  27  per  cent,  of  all  cases.  Previous  af>- 
tacks  increase  the  liability  to  a  return  of  the 
disease ;  but  there  is  a  limit  to  predisposition 
from  this  cause  after  several  attacks.  The  great 
majority  of  first  attacks  occur  in  persons  under 
the  age  of  thirty  ;  and  the  larger  proportion  of 
these  between  the  ages  of  sixteen  and  twenty-five. 
At  the  same  time,  rheumatism  is  by  no  means 
uncommon  either  in  children  or  in  persons  past 
middle  life.  Rather  more  males  than  females 
suffer ;  but,  apart  from  other  circumstances,  the 
influence  of  sex  is  inconsiderable.  Occupation 
and  social  position  are  important  as  predisposing 
causes;  laborioiis  outdoor  occupations,  in  which 
persons  are  exposed  to  chills,  poverty,  and  the 
many  evils  associated  with  these,  contributing 
to  furnish  the  largest  percentage  of  cases.  Cer- 
tain regions  or  districts,  or  even  parts  of  dis- 
tricts, appear  to  deserve  the  name  of  '  rheu- 
matic,' from  the  number  of  residents  who  suffer 
from  the  disease,  and  from  the  probability  that 
a  person,  otherwise  predisposed  to  rheumatism, 
will  be  more  likely  to  be  attacked  if  he  enter  such 
an  area. 

Determining  causes. — The  most  common  ex- 
citing cause  of  acute  rheumatism  is  exposure  to 
cold  and  wet ;  or,  to  express  the  same  fact  in 
other  words,  the  disease  has  an  intimate  aetiolo- 
gical  relation  to  weather,  season,  and  climate. 
Some  apparent  exceptions  to  this  statement  really 
accord  with  it;  thus  acute  rheumatism  is  not 
uncommon  in  w;irm  weather,  on  account  of  the 
frequency  of  chills  from  over-heating.  Rheuma- 
tism may  suddenly  make  its  appearance  after  a 
sprain  or  other  injury  to  a  joint,  which  may  also 
determine  the  distributiion  of  the  disease  in  the 
articulations.  Similarly,  the  order  of  invasion 
of  the  several  joints  is  duo  in  some  instances  to 
the  amount  of  exercise  to  which  they  have  been 
respectively  subjected.  An  attack  of  acute  rheu- 
matism is  occasionally  referred  to  derangement 
of  digestion,  and  of  the  functions  of  the  liver, 
especially  in  subjects  wlio  have  previously  suf- 
fered. Indulgence  in  abundant  rich  or  indi- 
gestible food  will  certainly  determine  a  relap.se 
in  persons  convalescing  from  the  disease,  and 
may  possibly  induce  an  attack  in  the  predisposed. 
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Depressing  bodily  or  mental  influences  may  ex- 
cite rheumatism  under  similar  circumstances. 
Exliaustion  by  lactation,  or  by  chronic  uterine 
diseases,  tedious  convalescence,  the  puerperal 
state,  and  possibly  simple  despondency,  may  act 
in  this  way  in  different  instances. 

Anatomicai,  Chabactehs. — The  post-mortem 
appearances  in  acute  rheumatism  are,  on  the 
whole,  remarkably  negative,  not  so  much  on 
account  of  the  absence  of  morbid  changes  in  the 
affected  parts,  as  from  the  slight  degree  to  which 
th  ese  clianges  have  advanced.  On  opening  an 
affected  joint,  we  find  moderate  hyperaemia,  with 
occasional  ecchymosis,  of  the  synovial  membrane 
and  fibrous  tissues  connected  with  the  articula- 
tion ;  a  somewhat  opaque,  granular,  swollen 
appearance  of  the  synovial  sui'faces  ;  and  a  con- 
siderable amount  of  inflammatory  effusion.  This 
effusion  is  generally  a  thin,  clear,  alkaline,  albu- 
minous fluid  ;  occasionally  turbid,  with  flakes  of 
flbrin  and  cell-products ;  rarely  purulent.  The 
c-irtilages  connected  with  the  joint  probably 
share  in  the  inflammatory  changes,  especially  if 
the  process  be  severe  ;  and  the  associated  soft 
parts,  including  the  tendons  and  their  sheaths, 
are  very  frequently  hypersemic,  and  the  seat  of 
effusion. 

A  fatal  termination  in  acute  rheumatism  is 
always  the  result  of  some  complication,  inter- 
current disease,  or  injury ;  and  in  such  cases  the 
non-arthritic  lesions  are  necessarily  the  most 
important.  Of  these  the  most  frequent  are 
congestion  or  inflammation  of  the  lungs,  and 
inflammation  of  the  heart  and  pericardium.  In- 
flammation of  the  pleura  is  much  less  commonly 
found  ;  and  in  rarer  instances  inflammation  of 
the  peritoneum,  larynx,  testes,  and  renal  tubules. 
When  pyrexia  has  been  great  the  solid  viscera 
present  granuLir  degeneration,  and  are  prone  to 
rapid  decomposition;  and  in  cases  of  hyperpy- 
rexia the  blood  is  fluid.  The  blood  has  frequently 
been  subjected  to  chemical  analysis,  but  without 
any  positive  result  of  a  pathological  kind.  The 
reaction  of  the  liquor  sanguinis  is  alkaline,  as 
in  health.  The  fibrin  has  been  said  to  increase 
in  amount  to  1  per  cent,  instead  of  -2  per  cent. 
The  amount  of  urea  is  not  above  the  normal. 
Neither  uric  acid,  lactic  acid,  nor  any  other  ab- 
normal principle  has  been  found  in  the  blood 
during  an  attack  of  acute  rheumatism. 
_  Patholoot.— The  pathology  of  acute  rheuma- 
tism is  stiil  obscure,  and  in  the  present  article 
it  will  be  suflncient  to  enumerate  the  principal 
theories  upon  the  subject. 

1.  Lactic  acid  theory. — Lactic  acid  accumu- 
lates in  the  body,  and  the  symptoms  are  directly 
referable  to  the  action  of  this  poison  upon  the 
system  (Front,  Todd,  Richardson). 

2.  Nervous  iheory.—OhWl  of  the  peripheral 
parts  of  the  body,  especially  of  the  skin  and 
joints,  causes  disturbance  of  corresponding  parts 
of  the  central  nervous  system ;  and  this  gives 
rise  to  pain  and  vaso-motor  (?)  or  trophic  changes 
of  the  same  peripheral  parts,  and  to  fever  (Can- 
statt;  Seitz). 

3.  Coinlnnatimi  of  1  and  2 — Chill  caus&«  ac- 
cumulation or  retention  of  lactic  acid;  tliis  acts 
on  the  central  nervous  system;  and  the  dis- 
ordered nervous  centres  react  upon  the  joints, 
&c.,  as  in  2  (Senator). 


1366 

4.  Combination  of  2  and  1 . — ChiU  disturbs  the 
nervous  system;  this  disturbs  nutrition  gene- 
rally ;  lactic  or  some  other  acid  is  retained,  and 
acts  as  a  poison,  as  in  1  (Fuller). 

6.  Infective  i!^fiory.— Chills  are  attended  with 
the  entrance  of  micrococci  into  the  system,  and 
endocarditis  is  the  result.  The  joint^symptoms 
are  secondary  and  embolic,  as  in  pysemic  arthritis 
(Hueter). 

6.  Germ  theory. — The  disease  is  due  to  the 
presence  in  the  blood  of  a  vegetable  organism 
of  definite  characters — Zymotosis  translucena 
(Salisbury). 

7.  Malarial  theory. — Rheumatism  is  due  to 
the  presence  in  the  system  of  a  poison,  which  is 
of  the  nature  of  a  miasm,  entering  from  with- 
out. _  This  miasm  is  generically  allied  to,  but 
specifically  distinct  from,  the  miasm  of  malarial 
fever  (Maclagan). 

Without  attempting  to  criticise  these  theories, 
we  may  conclude  that,  whilst  the  true  pathology 
of  acute  rheumatism  cannot  possibly  be  settled 
until  the  essential  nature  of  fever  is  thoroughly 
understood,  the  most  promising  directions  from 
which  we  may  expect  light  to  be  thrown  upon  it 
are,  first,  the  effect  on  the  system  of  organic 
poisons,  whether  introduced  from  without,  or 
produced  within  it  as  the  intermediate  products 
of  nutrition  ;  and,  secondly,  the  intimate  relation 
of  the  nervous  system  to  the  body-heat,  to  the 
skin,  and  to  nutrition. 

Under  these  circumstances  it  is  impossible  at 
present  to  estimate  the  respective  significance 
and  relative  importance  of  the  phenomena  con- 
stituting the  '  disease '  rheumatism.  But  for  the 
purpose  of  intelligible  description,  it  is  neces- 
sary that  such  of  the  phenomena  as  are  only  oc- 
casional in  their  appearance  should  be  separated 
from  such  as  are  constant;  and  that  the  latter 
should  be  treated  as  the  essential  symptoms 
of  the  disease,  whilst  the  former  are  regarded 
as  complications.  The  constant  phenomena  of 
acute  rheumatism,  thus  considered,  are  probably 
but  three,  namely,  fever,  sweats,  and  art.hritis  ; 
whilst  inflammation  of  the  cardiac  structures, 
lungs,  and  serous  membranes  would  be  iucluded 
under  the  head  of  the  occasional  phenomena  or 
complications.  This  plan  of  description  of  acute 
rheumatism  will  be  adopted  in  the  present  ar- 
ticle, for  convenience'  sake  only,  and  will  imply  no 
actual  criticism  of  the  theories  of  the  pathology 
of  the  disease  just  enumerated;  athough  with 
.several  of  them  it  necessarily  cannot  agree. 

Symptoms.  —  General  description. —  After 
suffering  for  a  time  from  aching  pains  in  the 
limbs  and  trunk,  flying  pains  and  stiffness  in  the 
joints,  malaise,  chilliness,  and  sore-throat,  the 
subjectof  an  attack  of  acute  rheumatism  is  seized 
with  severe  pain  in  one  or  more  of  his  joints, 
experiences  a  chill  or  slight  rigor,  iind  is  found 
to  have  several  degrees  of  fever.  The  local  and 
general  symptoms  quickly  develop ;  and  a  striking 
picture  is  presented  by  the  patient.  He  lies  mo- 
tionless in  bed,  flnt  on  his  back,  with  every  joint 
at  rest  and  carefully  guarded.  The  nock,  back, 
and  legs  are  straight;  the  arms  folded  across 
the  body,  or  extended  along  eitiier  side ;  the 
eyes  alone  are  moved,  and  follow  the  practitioner 
as  he  approaches  the  bedside.  The  face  is  found 
bedewed  with  perspiration ;  and  the  rest  of  the 
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body  is  profusely  covered  with  sweat,  which  gives 
ofif  a  sour,  acrid  odour.  The  countenance  is  full, 
heavy,  and  expressive  of  a  subdued  feeling  of 
pain  and  dread  of  movement;  the  complexion  may 
be  of  a  dirty,  sallow  colour,  or  even  slightly  jaun- 
diced ;  and  the  cheeks  are  probably  flushed.  The 
affected  joints  prove  to  be  swollen  and  red ;  hot 
to  the  touch ;  remarkably  tender ;  and  the  seat 
of  pain,  which  varies  much  in  character  and 
intensity.  One  joint,  or  several,  or  nearly 
every  joint  in  the  body,  may  be  found  in  the 
condition  just  described.  Tlie  patient  complains 
of  a  feeling  of  iUness,  thirst,  and  anorexia; 
the  tongue  is  foul  and  creamy;  the  throat  is 
somewhat  sore;  and  the  bowels  .are  irregular. 
The  pulse  is  frequent,  weak  even  to  dicrotism, 
and  rather  full.  Eespiration  is  somewhat  ac- 
celerated ;  and  there  may  be  slight  cough.  The 
urine  is  scanty,  high-coloured,  very  acid,  and 
loaded  with  lithates.  The  skin  is  covered  with 
perspiration,  congested,  and  warm ;  and  probably 
presents  sudamina  or  miliaria  in  places.  The 
patient's  mind  is  perfectly  clear,  and  his  atten- 
tion appears  to  be  chiefly  directed  to  the  main- 
tenance of  the  affected  joints  in  the  most  easy 
position  possible.  Until  successful  in  this  en- 
deavour he  is  restless  and  miserable  ;  and  even 
if  he  have  obtained  temporary  relief  and  have 
gone  to  sleep,  he  is  liable  to  be  suddenly  aroused 
by  involuntary  spasm  of  the  muscles  connected 
with  the  affected  joints.  The  pain  is  so  severe 
when  the  disease  is  at  its  height,  that  sleep  can- 
not be  obtained. 

Such  is  the  condition  of  a  patient  suffering 
from  a  fully-developed  attack  of  uncomplicated 
rheumatism.  For  a  period,  which  would  appear 
to  be  perfectly  indefinite,  these  symptoms  con- 
tinue, varying  considerably  in  intensity  from  day 
to  day.  But  whilst  the  condition  thus  persists, 
the  remarkable  and  characteristic  fact  is  con- 
stantly observed  in  this  disease,  that  the  arthritic 
plienomena  are  at  once  transient  and  erratic,  that 
is,  that  the  rheumatism  passes  rapidly  from  joint 
ro  joint,  the  joints  which  were  affected  the  one  day 
being  nearly  well  the  next,  and  a  fresh  series 
swollen  and  painful.  In  this  manner  most  of  the 
joints  of  the  limbs  may  have  been  affected  in  tlie 
course  of  a  week,  and  the  number  of  joints  si- 
multaneously affected  is  very  variable.  There- 
after the  disease  may  make  a  further  invasion  of 
joints  previously  involved,  and  that  repeatedly. 

At  last,  the  rheumatism  appears  to  have  es- 
liausted  itself ;  no  fresh  joint  is  attacked ;  and  the 
parts  last  affected  lose  more  or  less  completely 
the  final  traces,  both  objective  and  subjective,  of 
the  severe  process  which  they  have  imilergone, 
being  for  some  time,  however,  stiff,  feeble,  and 
painful  on  movement.  The  patient  now  assumes 
a  less  constrained  posture  ;  the  other  symptoms 
decline;  the  perspirations  disappear;  the  counte- 
nance becomes  more  bright;  spirits  and  strength 
return ;  tlie  tongue  cleans,  and  the  appetite  is 
rapidly  restored ;  the  pulse  falls  in  frequency ; 
urine  is  passed  in  greater  quantity,  is  less  acid, 
and  no  longer  deposits  urates;  and  the  tempera- 
ture falls  to  the  normal. 

Tlio  patient  being  convalescent,  a  relapse  of 
the  disease  by  no  means  uncommonly  occurs, 
after  a  few  days  or  weeks ;  and  that  in  any  de- 


a  single  joint,  to  a  combination  of  the  various 
symptoms,  as  severe  as  the  first,  or  possibly 
more  so. 

Analysis  of  symptoms. — Invasion. — In  the 
great  majority  of  cases  the  patient  gradually 
'  sickens  for '  acute  rheumatism  for  several  days 
before  the  symptoms  are  fully  declared.  He  feels 
ill  and  out  of  sorts,  chilly,  indisposed  to  eat  or 
work ;  sleeps  badly ;  complains  of  slight  sore- 
throat,  aching  pains  in  the  limbs,  and  shooting 
shifting  pains  in  the  joints;  and  presents  a  sal- 
low, patchy  complexion,  and  a  dull,  heavy  yel- 
lowish appearance  of  the  eyes.  Altogether,  the 
condition  of  the  patient  is  very  much  that  of  the 
subject  of  a  severe  catarrh ;  the  tongue,  diges- 
tion, bowels,  urine,  and  pulse  presenting  the  or- 
dinary characters  of  moderate  fever.  On  careful 
examination  it  is  found  that  the  pains  are  of  two 
kinds.  The  first  kind  are  by  far  the  more  severe, 
and  consist  of  severe  muscular  aching  in  various 
parts  of  the  limbs  and  trunk ;  whilst  the  second 
kind  are  of  the  nature  of  flying  pains  in  the  joints 
or  associated  parts.  The  muscular  aching  ap- 
pears to  be  similar  to,  or  even  identical  with  the 
'break-bone'  pains  which  are  familiar  in  common 
catarrh,  and  in  the  invasion  stage  of  some  erup- 
tive fevers.  They  are,  therefore,  not  character- 
istic. The  flying  pains,  which  are,  however,  not 
always  present — especially  in  first  attacks,  are 
actually  situated  in  the  articulations,  for  instance 
the  ankles,  knees,  or  wrists,  and  are  of  the  nature 
of  sharp  twinges,  suddenly  leaving  one  joint  to 
return  as  quickly  in  another.  Towards  the  end 
of  the  stage  of  invasion,  these  pains  become  less 
'  shifting ; '  and  when,  as  the  patient  will  say,  they 
have  '  settled'  in  one  or  more  joints,  the  rheu- 
matism has  passed  into  the  second  stage,  that  of 
the  declared  disease.  Stiffness  of  the  joints  may 
also  be  present,  especially  in  recurrent  attacks. 

In  the  invasion  period  the  skin  does  not  yet 
present  the  perspiratory  activity  which  is  so 
characteristic  a  symptom  of  acute  rheumatism ; 
but  rather  a  moistness,  gre.isiness,  or  oiliness, 
with  heat  and  some  congestion.  The  tempera- 
ture is  raised  one  degree  or  more.  The  sore- 
throat,  which  consists  in  pharyngeal  catarrh, 
follicular  tonsillitis,  or  even  actual  acute  suppu- 
rative inflammation,  is  remarkably  characteristic. 
The  milder  forms  are  soon  lost  in  the  more  urgent 
symptoms. 

The  duration  of  the  stage  of  invasion  of  acute 
rheumatism  varies  greatly,  the  flying  pains  in 
the  joints  '  settling'  much  more  quickly  in  some 
cases  than  in  others.  In  a  small  proportion  of 
cases  the  disease  is  so  rapidly  developed  that  the 
stage  of  invasion  is  wanting.  The  patient  on 
waking  in  the  morning  finds  one  or  more  joints 
affect  ed  ;  or  he  appears  to  be  struck  down  during 
the  day  without  the  slightest  warning;  and  in- 
stances are  not  uncommon  in  which  persons,  thus 
suddenly  seized  with  acute  rheumatism,  have 
been  removed  to  hospital,  for  supposed'  sprain  or 
fracture  of  the  limbs.  In  rarer  instances  the 
feverish  symptoms  of  the  invasion  stage  may  be 
well-marked  without  any  pains  whatever. 

Declared  disease. — 1.  Phenomena  connected 
with  the  joints. — The  physical  signs  presented  by 
a  joint  affected  with  acute  rheumatism  naturally 
vary  much.    The  swelling  is  usually  considerable, 
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of  the  articulation,  fluctuation  being  frequently 
discoverable.  It  ia  rare  for  the  peri-articular 
efi'usion  to  be  so  abundant  as  to  yield  pitting  on 
pressure.  The  amount  of  intra-articular  eflftision 
(as  well  as  the  pain)  greatly  influences  the  po- 
sition of  the  joint,  but  most  joints  are  main- 
tained in  a  position  a  few  degrees  removed  from 
extension.  Careful  examination  will  determine 
the  increase  and  the  disappearance  of  the  swell- 
ing, as  the  joints  are  attacked  and  recover 
respectively. 

Pam  is  the  most  distressing  of  all  the  symp- 
toms in  uncomplicated  rheumatism.  It  is  always 
severe,  and  sometimes  almost  unbearable ;  but 
it  varies  with  the  different  joints,  and  with 
the  degree  and  duration  of  their  involvement. 
In  degree  it  may  he  said  to  increase  steadily 
for  several  hours ;  it  remains  excessive  for  a 
time  ;  and  it  then  slowly  and  steadily  declines. 
Its  character  is  very  differently  described  by 
different  sufferers.  When  a  joint  is  attacked  by 
rheumatism,  the  first  sensation  felt  by  the  patient 
is  one  of  soreness  on  movement.  As  the  condition 
develops,  the  soreness  increases  to  an  ache  of  a 
subdued,  throbbing  character.  In  the  course  of 
a  few  hours  the  ache  '  works  up '  into  an  intense 
pain ,  apparently  associated  with  afeeling  of  cramp, 
the  slightest  movement  of  the  articulation  being 
almost  unbearable.  The  severe  pain  now  gra- 
dually declines — in  some  instances  from  the  time 
the  swelling  reaches  its  height.  After  several 
hours  the  only  pain  that  remains  is  a  distressing 
sensation  as  if  the  parts  had  been  severely 
bruised ;  and  the  effusion  which  accompanied  the 
excessive  pain  having  declined  along  with  it, 
rest  of  the  joint  again  becomes  all-important, 
the  very  slightest  movement  being  sufficient  to 
restore  the  wearying  ache.  Finally,  the  pain 
completely  disappears,  and  nothing  remains  be- 
yond a  feeling  of  stifiBiess  and  helplessness  when 
the  joint  is  moved. 

Whilst  the  course  of  the  pain  of  an  acute 
rheumatic  attack  is  usually  such  as  has  been 
described,  it  is  greatly  modified  by  a  variety  of 
circumstances,  such  as  the  particular  joint  af- 
fected, the  age  and  sex  of  the  patient,  the  condi- 
tion of  the  nervous  system,  and  the  presence  of 
certain  temperaments.  In  some  instances  the 
pains  are  increased  at  night. 

Tenderness  is  a  constant  and  well-marked 
symptom  of  acute  rheumatism.  Reference  has 
already  been  made  to  the  effect  of  movement  on 
the  pain  in  its  different  stages,  especially  towards 
the  end ;  and  to  the  characteristic  posture  and 
anxious  expression  of  the  patient,  who  suffers 
intensely  from  the  slightest  shake  of  the  bed,  or 
even  a  footfall  on  the  floor.  Tenderness  finally 
declines  into  the  feeling  of  stifihess. 

The  redness  of  a  rheumatic  joint  is  a  simple 
pink  blush  of  erythema,  very  rarely  purpuric. 
Its  intensity  varies  much  witji  the  deep  or  super- 
ficial situation  of  the  articulation,  and  it  is 
therefore  most  marked  in  connection  with  the 
joints  of  the  hands  and  feet,  the  knees,  and  the 
ankles. 

Heat  of  the  affected  joint  is  a  well-marked 
objective  sign  of  acute  rheumatism.  The  articu- 
lation feels  decidedly  warmer  to  the  hand  than 
the  surrounding  parts;  and  this  observation  is 
confirmed  by  the  thermometer. 
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The  electrical  sensibility  of  the  skin  connected 
with  an  acutely  rheumatic  joint  has  been 
described  by  Drosdoff  as  being  remarkably 
diminished,  the  area  of  nervous  alteration  cor- 
responding exactly  with  the  area  of  redness,  and 
its  duration  with  the  duration  of  the  other  local 
signs  and  symptoms. 

_  T!h.e  favourite  joints  involved  in  acute  rheuma- 
tism are  the  larger  articulations,  especially  the 
knees,  ankles,  wrists,  shoulders,  and  elbows ;  the 
hip  joint  less  frequently  than  the  others.  The 
fingers  come  next  in  order  of  frequency ;  then  the 
toes  ;  whilst  the  remaining  articulations  are  more 
rarely  affected. 

Corresponding  rather  closely  with  the  frequency 
of  attack  is  the  favourite  order  of  invadon;  the 
ankles  being  more  frequently  the  first  to  be  in- 
volved, then  the  knees,  and  so  on.  In  other 
instances  it  is  observed  that  the  disease  passes 
along  the  joints  of  the  lower  limbs,  including  the 
hips,  to  those  of  the  upper  limbs  ;  frequently  its 
distribution  is  symmetrical  bilaterally;  whilst  in 
some  cases  it  is  unilateral,  the  homologous  joints 
of  the  upper  and  lower  limb  being  simultaneously 
invaded.  The  smaller  joints  suffer,  as  a  rule, 
towards  the  termination  of  the  attack. 

2.  Disorders  of  neiffhbourinff  muscles. — The 
muscular  pains  of  the  stage  of  invasion  of  acute 
rheumatism  disappear  in  the  declared  disease, 
or  are  lost  in  the  presence  of  more  severe  symp- 
toms. They  are  replaced,  however,  by  pains  in 
the  soft  parts  of  the  limbs  related  to  the  affected 
joints,  especially  the  muscular  insertions  and 
fascise  ;  and  even  the  whole  limb  may  ache,  with 
much  stiffness  and  a  feeling  of  utter  powerless- 
ness.  Painful  twitchings  are  also  common,  espe- 
cially during  sleep;  and  when  the  acute  pain 
has  passed  off,  marked  muscular  debility  remains 
behind. 

3.  Temperature.  —  Acute  rheumatism  is  at- 
tended by  well-marked  pyrexia,  but  this,  like  the 
disease  as  a  whole,  is  variable  in  degree,  course, 
and  duration.  The  sudden  invasion  of  the  seve- 
ral joints,  their  speedy  relief,  the  alternation  of 
extreme  bodily  distress  with  comparative  com- 
fort, and  especially  the  variety  of  pyrexic  dis- 
eases with  which  the  rheumatism  may  be  com- 
plicated, would  hardly  lead  us  to  expect  a  typical 
temperature  curve.  In  uncomplicated  cases, 
however,  the  fever  follows  a  tolerably  definite 
course.  Pyrexia  makes  its  appearance  at  inva- 
sion ;  it  continues  as  long  as  the  local  symptoms 
preserve  an  acute  or  subacute  character ;  and 
with  them  it  declines  and  disappears.  The  de- 
gree of  the  pyrexia,  in  the  great  majority  of  cases, 
is  in  direct  proportion  to  the  severity  of  the 
joint-disease.  Mild  local  symptoms — that  is, 
moderate  pain,  short  duration  of  symptoms  in 
any  given  joint,  and  a  small  number  of  joints 
affected,  are  accompanied  by  moderate  fever, 
ranging  from  99°  to  102°  Fahr.  On  the  other 
hand,  severe  local  symptoms — that  is,  severe 
pain,  the  full  development  of  the  several  signs 
in  the  affected  parts,  and  the  simultaneous  in- 
volvement of  several  joints,  are  attended  by  a 
temperature  of  101°  to  104°  Fahr.  In  another, 
but  very  small  class  of  oases,  the  temperature, 
whatever  it  may  previously  have  been,  rises 
rapidly  to  an  alarming  height,  so  as  to  be  en- 
tirely out  of  proportion  to  the  joint-symptoms, 
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■which  either  continue  as  before,  or  even  dis- 
appear. This  condition  of  hyperpyrexia  is  re- 
garded in  the  light  of  a  complication,  and  as 
such  will  be  presently  described. 

The  type  of  the  fever  in  uncomplicated  cases 
is  remittent,  the  thermometer  rising  -26°,  -60°,  or 
l-0°Fh.  in  the  evening.  The  primary  elevation 
of  temperature  at  the  commencement  of  the  dis- 
ease is  somewhat  rapid;  the  decline  or  defer- 
vescence is  decidedly  more  gradual,  although  it 
is  generally  irregular,  being  almost  invariably 
broken  by  temporary  rises,  or  interrupted  by  the 
supervention  of  some  pyrexic  complication.  The 
occurrence  of  a  relapse  is  marked  by  a  return  of 
pyrexia,  which  probably  presents  the  same  gene- 
ral characters  as  before. 

4.  Skin. — Profuse  acid  sweats  constitute  one 
-of  the  characteristic  phenomena  of  acute  rheu- 
matism. The  brow  is  covered  with  drops  which 
trickle  down  the  face ;  and  the  whole  body 
perspires  profusely,  and  is  bathed  in  an  atmo- 
sphere of  wet  steam.  Although  usually  uni- 
versal, the  sweats  may  sometimes  be  unequally 
distributed.  It  is  doubtful  whether  any  relation 
can  be  traced  between  the  amount  of  perspiration 
and  the  hour  of  the  day  or  night,  the  tempera- 
ture, or  the  pulse  ;  but  it  perhaps  varies  directly 
with  the  severity  of  the  pain.  The  sweats  con- 
tinue throughout  the  whole  attack,  making  their 
appearance  at  an  early  date  and  disappearing 
gradually  with  the  subsidence  of  the  other  .symp- 
toms. They  do  not  intermit  in  the  striking  way 
of  the  sweats  of  the  hectic  or  septic  states,  un- 
less towards  the  end  of  a  severe  protracted  at- 
tack, when  the  patient  is  greatly  debilitated  ;  but 
at  certain  parts  of  the  day  the  skin  may  be  found 
to  be  perspiring  less  freely,  or  even  to  be  per- 
fectly dry.  The  sweat  of  acute  rheumatism  pos- 
sesses a  peculiar  sour,  acrid  smell ;  and  this  is  so 
powerful,  and  pervades  so  thoroughly  the  neigh- 
bourhood of  the  patient  when  the  blankets  are 
disturbed,  that  the  diagnosis  of  the  disease  can 
frequently  be  made  from  it  alone.  Like  the  sweat 
in  health,  it  is  acid  in  reaction,  rarely  alkaline 
from  decomposition.  No  other  test  can  be  readily 
applied  to  it  clinically.  The  rheumatic  patient 
may  complain  of  the  unpleasant,  but  never  of  the 
'  weakening  '  eiFect  of  the  perspirations  which  is 
observed  in  hectic  fever;  on  the  contrary,  he 
may  describe  them  as  bringing  great  relief  to 
the  bodily  condition.  In  less  acute  cases  the 
skin  may  present  a  shiny  or  greasy  appearance, 
rather  than  actual  perspiration.  When  the 
sweats  are  severe,  sudamina  make  their  appear- 
ance, especially  about  the  trunk;  and  in  some 
cases  the  skin  is  covered  with  a  profuse  eruption 
of  miliaria. 

6.  Digestive  sj/siem.—The  tongue  is  covered 
with  a  "thick,  white,  moist  fur,  _  which  varies 
closely  with  the  rheumatic  condition,  and  serves 
as  a  ready  indication  of  the  same.  The  thickness 
of  the  coating  is  sometimes  very  great.  Occa- 
sionally the  tongue  is  dry ;  very  rarely  brown, 
baked-looking,  or  cracked.  The  sense  of  taste 
is,  in  a  greatmeasure,  lost ;  the  mouth  is  parched; 
thirst  is  urgent  and  difficult  to  satisfy  ;  and  the 
reaction  of  the  saliva,  or,  more  correctly,  of  the 
fluids  of  the  mouth,  is  said  to  become  acid.  Ap- 
petite is  lost,  until  the  disease  begins  to  decline, 
when  hunger  returns  very  early  and  urgentlv 


Sore-throat  occurs  in  some  cases  during  the  de- 
clared disease,  but  is  much  iesE  common  than  in 
the  stage  of  invasion.  Sickness  is  rarely  present. 
Dyspepsia,  attended  with  flatulence,  is  common, 
unless  the  most  digestible  food  only  be  given. 
Irregularity  of  the  bowels  is  characteristic  of 
acute  rheumatism,  either  constipation  or  diar- 
rhoea being  almost  constantly  present;  and  the 
two  conditions  frequently  alternate.  Diarrhoea 
is  perhaps  more  common  in  first  than  in  subse- 
quent attacks.  The  motions  are  dark  and  foul. 
Pains  in  the  belly  are  by  no  means  rare,  and  are 
frequently  connected  with  diarrhcea,  but  they 
occur  also  in  constipation ;  and  at  times  they  are 
accompanied  by  attacks  of  distressing  flatulence. 

6.  Circulation.  —  The  circulatory  sjTnptoms 
proper  to  acute  rheumatism  are  modified  by 
complications  affecting  the  heart  in  a  very  large 
proportion  of  cases.  When  no  special  circulatory 
complication  exists,  the  pulse  is  regular,  80  to 
120,  full,  sometimes  hard,  sometimes  soft,  or  even 
dicrotic ;  but  it  naturally  varies  much  with  the 
severity  and  stage  of  the  disease.  The  effect  of 
the  various  complications  on  the  pulse  will  be 
presently  described. 

7.  Respiratory  system.  —  The  frequency  of 
the  respirations  in  uncomplicated  rheumatism  is 
somewhat  increased;  slight  cough  is  occasion- 
ally present;  and  under  these  circumstances  a 
fewdry  rhonchi  may  be  heard  over  the  chest.  On 
the  other  hand  respiratory  complications  may  be 
of  a  serious  and  even  fatal  character,  and  will 
demand  consideration  in  their  proper  place. 

8.  Urine. —  Throughout  an  attack  of  acute 
rheumatism  the  urine  is  scanty,  high-coloured, 
and  strongly  acid  ;  and  it  deposits  a  quantity  of 
urates.  Albuminuria  is  rare.  Quantitatively 
examined,  the  urine  is  found  to  contain  an  actual 
excess  of  urea,  and  a  considerable  (but  probably 
only  a  relative)  excess  of  uric  acid,  colouring 
matter,  and  sulphates;  the  water  is  below  the 
normal  amount ;  and  the  chlorides  are  diminished, 
although  less  so  than  in  pneumonia.  Lactic  acid 
has  never  been  found  in  excess.  Any  marked  de- 
parture from  these  characters  of  the  urine,  espe- 
cially in  the  appear.ance  of  more  than  a  passing 
trace  of  albumin,  is  to  bo  considered  as  a  com- 
plication of  the  rheumatism. 

9.  Nervous sy stein. —As  a  rule,  consciousness  and 
clearness  of  intellect  are  preserved  throughout. 
Delirium  is  very  uncommon;  and  when  either 
delirium  or  stupor  supervenes,  it  will  generally 
be  found  that,  in  otherwise  uncomplicated  cases, 
the  temperature  has  risen  to  an  excessive  degree. 
Very  rarely  the  pj'rexia  remains  moderate  in 
these  circumstances,  and  such  cases  have  been 
described  by  the  name  of  '  cerebral  rheumatism.' 
There  is  generally  great  distress  of  mind  in  acute 
rheumatism;  and  in  other  than  first  attacks, 
the  previous  experience  of  its  protracteil  course 
and  dangers,  and  t|je  recollection  of  tlie  pains  and 
other  sources  of  bodily  discomfort  greatly  affect 
the  patient,  and  produce  an  amount  of  anxiety 
which  is  almost  cliaracteristic  of  the  disease. 
Sleep  is  either  impossible,  or  at  best  is  constantly 
broken  and  unrefreshing,  when  the  pain  is  severe. 

10.  E.vpresssion. — The  debility  or  prostration, 
which  forms  an  important  element  of  fever  from 
whatever  cause,  is  present  in  acute  rheum.iti.sni, 
but  it  is  in  a  great  measure  obscured  by  the  e;;- 
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pression  referable  to  pain,  and  to  the  effort  to 
preserve  an  easy  position.  Towards  the  end  of 
an  attack,  when  pain  is  subsiding  and  movement 
is  comparatively  easy,  the  patient  and  the  prac- 
titioner begin  to  appreciate  the  degree  to  which 
the  bodily  strength  has  been  reduced.  This  loss 
is  always  great,  and  is  sometimes  extreme,  vary- 
ing, of  course,  with  the  severity  and  duration  of 
the  disease. 

Varieties. — The  description  just  given  ap- 
plies to  a  fully-developed  attack  of  acute  rheu- 
matism, without  complication,  of  indefinite  but 
not  protracted  course,  and  of  favourable  termi- 
nation. It  is  only  a  minority  of  cases,  however, 
that  are  of  this  nature.  Occasionally  the  symp- 
toms are  very  mild  or  the  attack  very  short,  in 
which  event  the  rheumatism  is  said  to  be  mb- 
aciUe.  Again,  as  nearly  as  possible  every  second 
case  proves  to  be  complicated  vnt\\  some  affection 
of  the  viscera,  especially  the  organs  of  circula- 
tion and  respiration.  These  departures  from  the 
'typical'  course  of  acute  rheumatism,  as  it  is 
called  for  the  sake  of  description,  will  next  be 
considered. 

Subacute  rlieumatisni. — Under  this  name 
are  comprised  a  variety  of  cases  of  the  disease, 
which,  whilst  of  comparatively  little  severity, 
exhibit  the  greatest  possible  differences  in  their 
other  clinical  characters.  Several  well-marked 
groups  of  these  may  be  distinguished,  and  de- 
mand separate  consideration. 

(a)  Th&  first  group  of  subacute  cases  is  one  in 
which  the  duration  of  the  disease  is  unusually 
short — probably  from  one  to  three  days.  The 
number  of  joints  affected  is  very  small ;  and  the 
general  symptoms  appear  to  be  arrested  before 
attaining  any  considerable  severity. 

(J)  In  a  second  group  of  subacute  cases,  after 
exceedingly  mild  invasion-symptoms,  a  single 
joint  only  is  attacked,  with  little  pyrexia,  whilst 
the  skin  presents  a  shiny  or  oily  dampness  rather 
than  true  perspiration.  The  rheumatism  disap- 
pears in  a  few  days  ;  or  it  shortly  relapses  in  the 
same  or  in  some  other  joint.  This  form  of  subacute 
rheumatism  maybe  difficult  to  diagnose  from  gout. 

(c)  Widely  different  from  the  foregoing  is  an- 
other and  the  most  common  variety  of  subacute 
rheumatism.  Such  are  many  of  the  recurrent  cases 
of  the  disease,  and  of  the  instances  of  first  attacks 
in  old  subjects.  It  may  be  stated  broadly  that 
the  first  attack,  or  first  and  second  attacks,  of 
rheumatism  are  more  severe  than  subsequent 
ones  ;  that  the  severity  diminishes  with  each  re- 
currence of  the  disease;  and  that  persons  attacked 
for  the  first  time  after  middle  life,  suffer  less  than 
younger  subjects.  In  all  these  cases,  the  pheno- 
mena connected  with  the  joints,  and  the  general 
symptoms,  including  the  pj'rexia  and  the  sweats, 
are  mild  in  degree,  although  by  no  means  of  short 
duration.  In  recurrent  cases  the  patients  are 
frequently  the  subjects  of  chronic  heart-disease, 
in  whom  exposure  to  some  of  the  determining 
causes  of  rheumatism  has  lighted  up  fresh  endo- 
and  peri -carditis,  and  therewith  moderate  fever 
and  subacute  rheumatism  of  the  joints.  The 
anxifty  of  the  practitioner  will  be  confined  to  the 
condition  of  the  heart;  but  during  the  progress 
of  the  complaint,  joint  after  joint  may  become 
painful,  tender,  slightly  swollen,  and  rpd. 

(d)  Lastly,  there  is  a  iMge  and  well-marked 
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group  of  subacute  cases  of  rheumatism  in  which 
the  disease  runs  what  may  be  called  a  latent 
course,  and  which  occur  especially  in  children. 
The  joints  are  so  slightly  affected  that  the  cha- 
racteristic .signs  and  symptoms  of  rheumatism 
may  be  entirely  overlooked.  Children  frequently 
pass  through  an  attack  of  acute  rheumatism, 
without  the  true  nature  of  the  complaint  being 
suspected  by  their  medical  attendant;  and  in 
other  instances  the  diagnosis  is  first  made  on  the 
discovery  of  one  or  other  of  its  familiar  com- 
plications, notably  heart-disease.  The  child  is 
feverish,  and  complains  of  pain  and  tenderness 
in  the  limbs.  Moderate  swelling  and  redness  of 
the  affected  joints  pass  unheeded  in  the  full  and 
high-coloured  body  of  the  patient ;  and  pain  and 
tenderness  in  these  subjects  are  either  entirely 
disregarded,  or  referred  to  'growing,'  or  to  'a 
cold.'  Lastly,  the  sweats  are  much  less  profuse,  or 
entirely  wanting,  the  skin  being  hot  with  several 
degrees  of  fever.  Whilst  the  disease  in  children 
runs  this  exceedingly  mild  course,  and  one  which 
seldom  exceeds  a  week  in  length,  it  is  accom- 
panied, in  a  comparatively  large  proportion  of 
cases,  by  acute  cardiac  disease — a  fact  which 
greatly  increases  the  necessity  for  its  early  dia- 
gnosis. A  more  completely  latent  form  of  acute 
rheumatism  has  been  described  by  Graves,  in 
which  articular  symptoms  are  entirely  wanting, 
whilst  the  other  symptoms  may  be  of  the  usual 
character  and  follow  the  usual  course. 

When  these  four  prominent  groups  of  sub- 
acute rheumatism  have  been  described,  there  still 
remain  a  large  number  of  mild  cases,  which 
are  too  indefinite  to  be  treated  of  in  a  general 
article.  All  possible  varieties  of  the  disease  will 
be  encountered  in  practice,  according  as,  on  the 
one  hand,  the  '  typical '  course  is  pursued,  or,  on 
the  other  hand,  the  disease  assumes  a  subacute 
character. 

Course,  Dueation,  and  Terminations. — The 
course  of  acute  rheumatism  is  extremely  indefi- 
nite. The  average  duration  of  acute  symptoms 
under  expectant  treatment  has  been  estimated  at 
nine  days  ;  it  is  probably  rather  less  under  cer- 
tain other  methods  of  treatment;  audit  is  much 
prolonged  by  neglect.  The  entire  duration  of 
an  attack  is  much  greater  than  this,  and  neces- 
sarily less  definite,  namely,  two  to  six  or  even 
ten  weeks ;  and,  speaking  broadly,  it  increases 
with  the  age  of  the  patient,  up  to  middle  age. 
Convalescence  is  generally  protracted  (before 
the  health  is  perfectly  restored) ;  and  it  is  very 
common  to  hear  persons  who  have  suffered  from 
acute  rheumatism  state  three  or  four  montlis  as 
the  time  they  were  '  ill.'  Convalescence  is  ao- 
companied  by  desquamation  of  the  hands  and 
feet,  and  perhaps  of  the  body  generally ;  and  may 
be  marked  by  obstinate  ansemia.  In  many  cases 
stiffness,  pain,  and  weakness  remain  in  the  joints 
and  neighbouring  muscles. 

The  great  majority  of  cases  of  acute  rheuma- 
tism ultimately  end  in  recovery,  the  proportion 
of  deaths  as  the  immediate  result  of  an  attack 
being  only  about  four  per  cent.  On  the  other 
hand,  a  large  number  of  persons  suffer  from 
remote  effects  of  the  disease,  many  of  which  are 
not  only  distressing,  but  likely  to  load  to  d^alh, 
Of  the  immediately  fatal  cases,  the  largor  pro- 
portion are  associated  with,  if  not  actually  due 
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to,  acute  disease  of  the  respiratory  organs.  The 
fatal  cases  which  present  cardiac  disease,  espe- 
cially acute  pericarditis,  are  scarcely  less  nume- 
rous. Altogether  it  may  be  said  that  from  a 
half  to  three-fourths  of  all  cases  of  death  during 
acute  rheumatism  are  referable  to  acute  cardiac 
and  pulmonary  disease,  either  separately  or  com- 
bined. It  is  doubtful  -whether  acute  rheumatism 
per  se  ever  proves  fatal — that  is,  whether  any 
patient  dies  from  excessive  pain,  sweating,  and 
consequent  exhaustion.  Hyperpyrexia  is  the 
most  common  cause  of  death  next  to  pulmonary 
and  cardiac  complications.  In  a  small  number 
of  cases,  meningitis,  acute  alcoholism,  and  other 
complications,  to  be  mentioned  presently,  lead 
to  a  fatal  termination. 

The  remote  consequences  of  acute  rheumatism 
are,  on  the  whole,  more  serious  than  the  imme- 
diate effects.  In  a  few  instances  the  disease 
leaves  behind  it  a  condition  of  joints  which  passes 
into  'chronic  rheimiatism'  or  'rheumatic  arthri- 
tis.' A  more  common  effect  is  valvular  disease 
of  the  heart,  which,  in  the  majority  of  cases,  is 
referable  to  acute  endocarditis  occiUTing  as  a 
complication  of  rheumatism.  It  is  impossible  to 
estimate  the.  number  of  cases  of  disease  of  the 
lungs,  vessels,  brain,  kidneys,  and  other  organs, 
which,  in  their  turn,  are  caused  by  such  heart- 
disease.  It  is  also  probable  that  the  vessels 
suffer  directly  from  the  effects  of  rheimiatism. 
When,  in  addition  to  these  effects,  we  consider 
the  remote  effects  of  pneumonia  and  pleurisy, 
and  of  the  other  less  common  complications  of 
rheumatism,  as  well  as  the  liability  to  a  return 
of  the  disease  and  its  complications  which  seems 
to  be  engendered  by  a  first  attack,  it  is  difficult 
to  exaggerate  the  extent  and  seriousness  of  the 
ultimate  results  of  this  disease. 

Complications. — Acute  rheumatism  is  fre- 
quently accompanied  by  certain  other  affections, 
which  modify  its  course  and  greatly  increase  its 
gravity.  The  appearance  of  these  complications 
is  in  every  case  anxiously  apprehended  ;  and  the 
prevention  of  the  most  serious  of  them  is  re- 
garded as  the  chief  indication  in  the  treatment  of 
the  disease.  The  principal  are — inflammation 
of  the  heart  and  pericardium ;  hyperaemia  and 
inflammation  of  the  lungs,  bronchi,  and  larynx  ; 
inflammation  of  the  various  serous  nicmbranes  ; 
various  nervous  affections,  such  as  chorea,  me- 
ningitis, and  mental  derangement;  erythema 
nodosum,  and  scarlatina;  albuminuria;  hy- 
perpyrexia; hsemorrhages  ;  and,_  lastly,  various 
concomitant  or  intercurrent  conditions. 

The  relations  of  these  complications  to  acute 
rheumatism  are  very  various.  The  largest  and 
by  far  the  most  important  group,  comprising 
cardiac  inflammations,  pneumonia,  pleurisy,  peri- 
tonitis, erythema  nodosum,  chorea,  and  menin- 
gitis, can  only  be  described  as  having  an  intimate 
but  obscure  genetic  relation  to  rheumatism.  This 
relation  is  indicated  in  many  ways,  such  as  the 
frequency  of  their  occurrence  during  an  attack 
of  acute  rheumatism ;  the  comparative  infre- 
quency  of  certain  of  them  in  any  other  connec- 
tion ;  the  manifest  analogy  that  exists  between 
the  parte  affected  in  some  of  them  and  the  joints; 
the  direct  increase  of  their  frequency  with  the 
intensity  of  the  general  rheumatic  symptoms, 
that  ia,  of  the  cause  of  the  disease ;  the  transient 
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and  migratory  character  which  they  may  present, 
alternating  as  they  sometimes  do  with  each  other 
and  with  the  arthritis  ;  their  occasional  occur- 
rence before  the  joint-symptoms,  or  even  with- 
out them,  or  in  the  person  of  a  blood-relation  of 
a  rheumatic  subject ;  their  amenability  to  anti- 
rheumatic treatment ;  and,  lastly,  their  occurrence 
in  the  course  of  acute  rheumatism  as  a  part  only 
of  a  manifestly  general  disease. 

Other  complications  appear  to  be  effects  of 
rheumatism,  such  as  albuminuria  and  mental 
disorder :  and  chorea  is  believed  by  some  autho- 
rities to  belong  to  this  category  rather  than  to 
ths  former.  Scarlatina,  dysentery,  and  profuse 
haemorrhages  are  perhaps  related  to  it  aiiologi- 
cally.  Lastly,  such  conditions  as  bronchitis, 
hyperpyrexia,  and  delirium  tremens  are  to  be 
considered  as  merely  co7icomitant  or  intercurrent 
diseases. 

The  chief  of  these  complications  must  now  be 
considered  in  detail,  in  the  order  of  their  rela- 
tive importance. 

1.  Cardiac  oomplioationa. — These  are  by 
far  the  most  frequent  complications  of  rheuma- 
tism, being  present  in  no  fewer  than  fifty  per 
cent,  of  all  cases.  The  percentage  of  acute  cardiac 
disease  is,  however,  less  than  this — almost  cer- 
tainly about  one-third,  the  remaining  cases  being 
chronic,  or  chronic  and  acute  cardiac  disease  com- 
bined. These  numbers  refer  only  to  organic  dis- 
ease of  the  heart,  namely,  endocarditis,  pericar- 
ditis, myocarditis,  and  the  effects  of  these,  singly 
or  in  combination.  But,  besides  inflammatory 
affections,  there  may  occur  functional  disorders 
of  the  heart,  characterised  chiefly  by  palpitation, 
cardiac  distress,  and  the  presence  of  various  ab- 
normal physical  signs ;  and,  according  to  some 
observers,  the  latter  class  ar»  of  as  frequent  oc- 
currence as  the  former. 

The  circumstances  under  which  cardiac  inflam- 
mation most  frequently  makes  its  appearance  in 
acute  rheumatism  are — first,  and  specially,  early 
age,  rheumatic  children  rarely  escaping  disease 
of  the  heart,  youths  seldom,  and  the  liability 
rapidly  diminishing  after  the  thirtieth  year; 
secondly,  severity  of  the  rheumatic  attack — with 
which  the  liability  to  cardiac  complication  in- 
creases in  direct  proportion  ;  thirdly,  the  female 
sex — women  being  more  subject  to  rheumatic 
disease  of  the  heart  than  men ;  and,  fourthly, 
neglect  of  proper  treatment  during  and  after  the 
attack. 

The  time  of  appearanc-e  of  cardiac  symptoms 
has  been  variously  stated  by  different  observers. 
As  a  matter  of  fact,  they  are  generally  discovered 
when  the  patient  comes  under  observation ;  they 
certainly  begin  most  frequently  in  the  first  week 
of  illness ;  but  they  by  no  means  uncommonly 
make  their  appearance  in  the  second  week,  and 
may  occur  at  any  period. 

Inflammation  of  the  heart  and  pericardium  are 
fully  described  under  their  appropriate  headings 
{see  Heart,  Inflammation  of ;  and  Pkricahdium, 
Diseases  of).  The  influence  of  the  presence  of 
cardiac  complications  on  the  course  and  pro- 
gnosis of  an  attack  of  acute  rheumatism,  is  so  im- 
portant as  to  alter  the  whole  aspect  of  the  case, 
and  to  prove  the  chief  cause  of  anxiety.  Affec- 
tions of  the  heart  are  by  far  the  most  common 
cause  of  death  from  rheumatism,  immediate  and 


remote ;  and  even  when  they  do  not  prove  fatal, 
they  constitute  the  most  distressing  of  the  remote 
effects  of  the  disease. 

2.  Respiratory  complications. — Diseases  of 
the  respiratory  organs  have  been  variouslj  stated 
to  occur  in  from  one  in  every  six  to  one  in  every 
sixteen  cases  of  acute  rheumatism  ;  and  in  the 
larger  proportion  of  immediately  fatal  cases  they 
are  the  direct  cause  of  death.  The  most  common 
is  pleuro-pneumonia ;  pleurisy  alone  the  next ; 
then  pneumonia;  and  severe  bronchitis,  pul- 
monary congestion,  and  laryngitis  are  more  rare. 
They  may  probably  occur  at  any  period  of  the 
rheumatic  attack;  but  the  most  serious  forms 
vrill  necessarily  appear  towards  the  termination, 
for  the  obvious  reason  that  they  so  frequently 
prove  fatal.  The  supervention  of  acute  respira- 
tory diseases  is,  as  a  rule,  easily  recognised  by  the 
appearance  of  their  several  symptoms  and  signs. 

3.  Hyperpyrexia.— This  is  one  of  the  most 
alarming  complications  of  acute  rheumatism,  but 
happily  one  of  the  most  rare.  The  condition  is 
folly  described  in  another  article  {see  Tem- 
peratube).  Hyperpyrexia  may  occur  at  any 
period  of  the  disease ;  generally  when  the  symp- 
toms are  fully  developed ;  but  even  during  con- 
valescence. The  principal  indications  of  the 
approach  of  hyperpyrexia,  which  it  is  of  the  last 
importance  to  recognise,  are  flushing  of  the  face ; 
brightness  and  restlessness  of  the  eyes;  an 
eager,  excited  expression  and  behaviour ;  disap- 
pearance of  pain  and  swelling  from  the  joints, 
and  arrest  of  the  perspirations ;  delirium  ;  and 
increase  of  the  general  symptoms  of  fever.  On 
the  occurrence  of  any  of  these  symptoms  in  an 
otherwise  uncomplicated  case  of  acute  rheuma- 
tism, the  temperature  should  at  once  be  taken, 
and  the  observation  repeated  every  half-hour. 
If  the  body-heat  prove  to  be  over  103°,  and  to 
be  still  rising,  measures  must  be  immediately 
adopted  to  prevent  the  hyperpyrexia,  which  is 
certainly  threatening. 

4.  Nervous  complications. — The  reputed 
frequency  of  these  complications  has  been  greatly 
reduced  since  the  discovery  that  the  majority 
of  the  cases  of  so-called  '  cerebral  rheumatism ' 
and 'rheumatic  meningitis'  are  really  instances 
of  hyperpyrexia.  These  cases  being  excluded, 
the  frequency  of  cerebral  disturbance,  in  uncom- 
plicated rheumatism,  is  not  greater  than  in  other 
pyrexial  diseases.  Cerebral  embolism  may  occur 
from  endocarditis  ;  meningitis  is  very  rarely  ob- 
served ;  and  a  peculiar  form  of  insanity  has  been 
described  by  German  authors  in  connection  with 
acute  rheumatism.  Delirium  tremens  occasion- 
ally supervenes  when  there  is  a  history  of  alco- 
holism. Chorea  bears  a  remarkable  relation  to 
acute  rheumatism  {see  Chorea).  Occasionally  it 
appears  during  an  attack;  and  choreic  twitoh- 
ings  may  thus  be  the  prominent  symptoms  dur- 
ing the  first  days  of  the  illness,  especially  in 
children. 

5.  Outaneous  complications. — In  a  small 
proportion  of  instances,  acute  rheumatism,  or  a 
condition  which  practically  cannot  be  distin- 
guished from  it,  is  associated  with  erythema 
nodosum ;  sometimes  the  arthritic  symptoms 
and  sometimes  the  skin-affection  being  the  first 
to  appear,  and  the  two  conditions  being  further 
associated  with  some  of  the  complications  already 
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mentioned.  Urticaria  is  less  frequently  seen  in 
the  same  connections.  A  remarkable  condition, 
in  which  arthritic  symptoms  are  associated 
with  purpura,  haemorrhages,  vascular  thromboses, 
and  possibly  ulcerative  endocarditis,  is  known  as 
peliosis  rkeumatioa,  or  purpura  rkeumatica.  See 
Eeythema  ;  PuEPDEA ;  and  Ueticabia. 

6.  Renal  complications. — Albuminuria  does 
not  occur  in  more  than  ^  or  1  per  cent,  of  all 
cases  of  acute  rheumatism:  and  the  so-called 
'  rheumatic  nephritis,'  has  probably  no  real  ex- 
istence. The  frequency  of  albuminuria  is  not 
greater  than  can  be  accounted  for  by  renal  em- 
bolism, the  probable  existence  of  chronic  cardiac 
and  renal  disease,  the  possible  association  of 
scarlatina,  and  the  presence  of  pyrexia. 

7.  Serous  inflammations.— Peritonitis  is  a 
very  rare  complication,  described  chiefly  by 
French  veriters.  Eheumatic  'orchitis,'  or  in- 
flammation of  the  tunica  vaginalis,  is  occasionally 
met  with.  Eheumatic  pleurisy  and  meningitis 
have  been  already  referred  to. 

8.  Qout. — When  acute  rheumatism  attacks 
a  subject  of  the  gouty  diathesis,  its  symptoms 
may  be  considerably  modified.  The  pain,  swell- 
ing, and  selection  of  particular  joints  have  aU  a 
gouty  character  more  or  less;  and  whilst  the 
disease  is  more  amenable  to  treatment  directed 
agamst  the  gout,  it  has  possibly  a  greater  ten- 
dency to  lapse  into  a  chronic  affection  of  the 
smaller  joints. 

9.  Scarlatina. — Scarlatina  may  make  its  ap- 
pearance at  any  period  during  the  course  of  acute 
rheumatism.  The  concurrence  of  the  two  dis- 
eases may  occasionally  be  accidental;  possibly 
they  mutually  predispose  to  each  other,  by 
lowering  the  general  health  and  increasing  the 
liability  to  chill;  whOst  some  authorities  hold 
that  many  of  the  ordinary  complications  of  scar- 
latina, as  Weill  as  the  arthriti.'',areessentiallyrheu- 
matic,  such  as  serous  inflammations  and  nephri- 
tis. The  occurrence  of  rheumatism  as  a  com- 
plication of  scarlatina  is  discussed  elsewhere. 
See  Scarlet  Fever. 

Diagnosis. — Although  acute  rheumatism  can 
generally  be  easily  recognised,  its  diagnosis  is 
sometimes  a  matter  of  the  greatest  difBculty. 

In  the  stage  of  invasion,  it  is  most  readily  con- 
founded with  the  acute  specific  fevers,  including 
influenza,  and  with  catarrh,  in  which  pyrexia  and 
aching  of  the  limbs  are  prominent  symptoms. 
K  sore-throat  be  comparatively  well-marked, 
and  the  development  of  the  joint-affection  slow, 
the  practitioner  may  be  led  to  diagnose  simple 
catarrh  instead  of  rheumatism,  and  to  make  light 
of  a  complaint  which  is  about  to  develop  into  a 
serious  disease.  In  every  doubtful  case  a  cer- 
tain number  of  facts  should  be  kept  cleai-ly  in 
view,  namely,  the  history  of  the  attack ;  the  pos- 
sible occurrence  of  previous  attaclcs  of  rheuma- 
tism; the  family  history  ;  the  absence  of  symp- 
toms characteristic  of  other  diseases,  such  as 
eruptions  or  coryza ;  the  development  of  pain  or 
tenderness  in  a  definite  joint,  and  acid  sweats ; 
and  most  important  of  all,  the  discovery  of  the 
signs  of  inflammation  of  the  heart. 

In  the  second  or  declared  stage,  when  one  or 
more  joints^  are  involved,  an  entirely  different 
group  of  diseases  have  to  be  diagnosed  from 
rheumatism,  namely,  gout,  '  rheumatic  arthritis.' 
4  S 
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gonorrhoeal  rheumatism,  pyaemia,  glanders,  and 
acute  synovitis  or  arthritis  of  traumatic  or  dia- 
thetic origin.  In  doubtful  cases  the  characteristic 
phenomena  of  rheumatism  must  be  kept  clearly 
in  mind,  especially  the  transient  and  erratic 
course  of  the  arthritic  symptoms,  and  the  pro- 
bable presence  of  cardiac  complications. 

Acute  goui  may  generally  be  diagnosed  by  the 
sudden  inrasion  at  night  of  a  single  joint  — 
probably  the  great  toe,  in  a  man  of  middle  or 
advanced  age ;  by  the  severity  of  the  pain,  which 
is  relieved  by  the  occurrence  of  a  characteristic 
swelling  of  the  part ;  by  the  history  of  previous 
attacks  of  the  same  description ;  and  by  the 
insignificant  amount  of  constitutional  disturbance 
attending  the  arthritis.  The  discovery  of  uric 
acid  in  the  blood  will  definitely  settle  the  diag- 
nosis of  gout. 

Pymmia  is  usually  associated  with  an  injury 
or  pre-existing  surgical  disease ;  and  the  fever  has 
a  markedly  remittent  character.  Eigors  are  the 
rule,  whilst  they  are  the  exception  in  rheuma- 
tism ;  the  sweats  are  distinctly  intermittent ;  the 
arthritis  is  neither  transient  nor  migratory,  but 
may  advance  to  suppuration  of  the  joints  ;  and 
the  symptoms  of  blood-poisoning  and  extensive 
and  multiple  visceral  disease  shortly  supervene. 
Still  it  is  a  fact,  which  cannot  be  insisted  upon 
too  strongly,  that  cases  of  pysemia  are  frequently 
mistaken  at  first  for  acute  rheumatism. 

Gonorrhceal  rheumatism  may  be  recogjnised  by 
being  persistent,  whether  one  or  more  joints  be 
involved;  by  the  type  and  degree  of  the  py- 
rexia ;  by  the  absence  of  cardiac  complications, 
as  a  rule;  by  the  presence  of  conjunctivitis;  and, 
most  certainly  of  all,  by  the  existence  of  a  ure- 
thral discharge. 

Rheumatic  arthritis  may  be  distinguished  by 
the  characteristic  deformity  of  the  joints. 

For  the  diagnosis  of  glanders  see  Glakdees. 

Ordinary  synovitis  is  rarely  multiple ;  is  per- 
sistent and  not  migratory;  and  has  an  appre- 
ciable cause,  whether  traumatic  or  diathetic.  See 
Joints,  Diseases  of. 

The  numerous  difficulties  which  _  beset  the 
diagnosis  of  sub-acute  rheumatism,  in  children 
especially,  have  already  been  sufficiently  dwelt 
upon. 

Peoonosis. — In  a  disease  which  runs  so  un- 
certain a  course,  and  which  may  be  complicated 
by  such  a  variety  of  dangers,  the  prognosis  is 
necessarily  most  uncertain.  The  proportion  of 
fatal  cases,  and  of  cardiac  complications,  and 
the  average  duration  of  an  attack,  can  easily  be 
stated ;  but  in  a  given  case  there  is  at  first  no 
positive  means  of  foretelling  what  course  the 
disease  will  run  in  any  one  of  these  respects. 
The  prognosis  must  be  specially  guarded  in  per- 
sons worn  out  by  mental  or  physical  overwork 
or  anxiety  ;  in  young  women  of  full  flabby  habit, 
with  tendency  to  anaemia  and  disturbance  of  the 
uterus,  stomach,  and  circulation;  and  in  women 
after  delivery— all  subjects  in  whom  cardiac  in- 
flammation and  failure,  and  pulmonary  complica- 
tions are  to  be  apprehended.  lU-doclared,  '  weak' 
symptoms,  connected  with  the  joints,  indicating 
that,  the  bodily  strength  and  power  of  resistance 
are  low,  are  less  favourable  than  well-pronounced 
'honest'  pains  and  a  warm  sweating  skin,  which 
generally  point  to  a  favourable  termination  as 


regards  life.  It  must,  however,  be  observed 
that  the  risk  of  complications  in  some  degree 
increases  with  the  severity  of  the  local  symptoms. 
The  probability  of  cardiac  complications  de- 
cidedly declines  after  the  first  week,  but  the  pos- 
sibility continues  as  long  as  fresh  joints  are  being 
invaded.  Kheumatism  may  be  expected  to  run 
an  exceedingly  mild  course  in  children,  but  the 
danger  of  cardiac  complications  is  very  great, 
In  old  subjects  it  may  be  safely  assumed  that 
the  disease  will  end  favourably.  The  superven- 
tion of  pulmonary  complications,  especially  in 
association  with  cardiac  disease,  or  of  hyper- 
pyrexia, should  cause  anxiety,  as  immediately 
threatening  life.  Remote  danger  from  a<mte 
rheumatism  is  chiefly  to  be  estimated  by  the 
occurrence  of  heart-disease,  and  by  the  nature  of 
the  same. 

Teeatsibnt. — The  difficulties  which  beset  an 
attempt  to  estimate  the  relative  and  absolute 
value  of  the  different  measures  that  have  been 
proposed  for  the  treatment  of  acute  rheumatism, 
may  be  said  to  be  at  present  insurmountable. 
Under  the  most  favourable  circumstances  the 
number  of  carefully  observed  cases  of  any  dis- 
ease, subjected  to  a  particular  treatment,  must 
be  verj'  large,  before  a  safe  conclusion  can  be 
drawn  respecting  the  restilt.  The  most  favour- 
able circumstance  for  therapeutical  observa- 
tions is  manifestly  uniformity  of  the  course  of 
the  morbid  process.  This  condition  is  as  much 
as  possible  wanting  in  the  problem  before  us. 
Rheumatism  is  a  disease  of  indefinite  duration, 
of  infinite  degree  of  severity,  and  beset  with  a 
number  of  complications.  It  is  not  always  pos- 
sible to  estimate  the  duration  of  the  attack 
when  the  case  first  comes  imder  observation. 
Lastly,  many  of  the  recorded  cases  have  been 
treated  by  such  complicated  methods,  that  it  is 
frequently  quite  impossible  to  ehminate  the  re- 
spective effects  of  the  various  drugs  administered. 
In  approaching  the  question  of  the  therapeutics  of 
acute  rheumatism  at  the  present  time,  these  facts 
cannot  be  kept  too  clearly  in  view,  for  perhaps 
no  disease  has  been  alleged  to  have  been  success- 
fully treated  by  so  many  different  remedies. 

1.  General  treatment — When  called  upon 
to  treat  a  case  of  acute  rheumatism,  the  prac- 
titioner must,  in  the  first  place,  make  certain 
special  arrangements  for  the  nursing  of  the 
patient.  In  addition  to  the  ordinary  mensures 
proper  in  every  case  of  an  acute  febrile  disease 
which  will  probably  prove  of  some  duration,  he 
must  especially  secure  for  the  rheumatic  patient 
perfect  quiet,  extreme  gentleness  of  every  ne- 
cessary movement,  and  the  prevention  or  relief 
of  the  discomfort  attendant  on  constant  and 
profuse  perspirations.  Next  to  a  good  strong 
nurse,  and  perfect  hygienic  arrangements  of  the 
sick-room,  a  proper  bed  is  of  the  utmost  impor- 
tance in  the  general  management  of  the  case. 
The  bed  must  be  firm ;  stiinding  on  a  firm 
floor;  sufficiently  narrow;  and  placed  in  such  a 
position  as  to  be  readily  accessible  from  either 
side,  and  allow  the  attendants  to  reach  any  part 
of  the  limbs  or  trunk  of  the  patient,  without 
interfering  with  the  position  and  comfort  of  the 
other  parts.  Further,  the  bed  must  be  '  made 
as  a  '  rheumatic  bod  ; '  that  is,  a  pair  of  blankets 
must  be    laced  between  the  sheets — the  ono 
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over,  the  other  under  the  patient,  so  as  to 
absorb  the  profuse  sweat,  and  diminish  the  risk 
of  chill  from  dampness  of  the  liuen.  The 
patient  should  be  furnished  with  a  long  flannel 
bed-gown,  made  to  fasten  with  tapes  down  the 
front  and  along  the  arms,  so  that  the  chest  or 
any  joint  may  be  reached  with  the  least  possible 
disturbance.  Arrangements  must  be  made  for 
collecting  the  urine  and  stools  in  bed ;  and  the 
use  of  a  urinal  and  a  bed-pan,  or  a  properly 
arranged  towel  for  these  purposes,  is  impera- 
tive. 

These  nursing  arrangements  being  completed, 
the  physician  may  turn  his  attention  to  the 
consideration  of  the  therapeutics  proper  of  the 
case.  Two  indications  have  to  be  fulfilled,  namely, 
first,  the  relief  of  local  symptoms  which  may 
be  urgent ;  and,  secondly,  the  reduction  of  the 
fever  and  the  removal  of  the  general  distress. 
An  effort  must  be  made  to  secure  these  ends  by 
separate  measures,  or  by  following  some  system 
that  will  effect  both.  The  various  measures  at 
our  disposal  will  now  be  considered,  beginning 
with  those  which  are  at  once  the  most  simple, 
and  the  most  urgently  required. 

2.  Local  palliative  treatment. — Best. — The 
most  ready  and  satisfactory  measure  of  a  local 
kind  for  the  relief  of  symptoms  is  the  application 
of  cotton-wool  to  the  rheumatic  joints.  Cotton- 
wool is  to  be  wrapped  in  some  quantity  around 
the  parts,  and  secured  by  a  moderately  firm 
roller,  or  by  a  piece  of  warm  flannel  with  the 
ends  stitched  together.  The  affected  articulation 
is  thus  at  once  kept  at  rest  and  protected  from 
cold  and  pressure ;  whilst  uniform  support  is 
obtained.  The  relief  obtained  by  this  simple 
arrangement  is  often  remarkable.  The  joints 
should  be  carefully  sponged  with  warm  water 
and  soap,  or  warm  water  slightly  alkalinized 
by  carbonate  of  soda,  before  this  or  any  other 
application  ;  and  the  cotton-wool  must  be  oc- 
casionally changed,  especially  if  the  perspira- 
tions be  profuse.  The  principle  of  support 
and  prevention  of  movement  is  more  thoroughly 
carried  out  in  a  method  of  treatment  which  has 
found  more  favour  with  Continental  than  with 
English  practitioners.  This  method  consists  in 
placing  the  joints  in  splints,  as  they  become 
affected ;  in  bandaging  them  firmly  ;  or  in  encas- 
ing them  in  plaster  of  Paris.  The  results  are  said 
to  be  very  satisfactory ;  the  pain  being  reduced 
to  a  minimum,  the  fever  falling,  and  the  course 
of  the  disease  essentially  shortened. 

Anodynes. — When  the  pain  is  severe,  and  relief 
is  not  to  be  obtained  by  simple  rest  and  protec- 
tion, anodynes  may  be  applied  to  the  rheumatic 
joints.  Opium  in  any  of  its  ordinary  forms,  belLa- 
donna  and  its  allies,  and  other  familiar  anodynes, 
may  severally  answer  best  in  particular  instances. 
These  substances  may  be  applied  on  the  surface 
of  lint,  secured  and  supported  by  a  bandage ; 
or  the  affected  part  may  be  lightly  rubbed  or 
smeared  with  the  anodyne  preparation  in  the 
form  of  liniment,  and  then  wrapped  in  cotton- 
wool or  flannel,  as  already  described.  Heat  is 
generally  grateful  to  acute  rheumatic  joints,  but 
in  many  cases  it  is  felt  to  be  useless  in  the  acute 
stage  unless  it  be  quite  extreme.  Thus  simple 
warm  fomentations  may  give  relief;  but  the 
patient  may  urgently  deimind  their  constant 
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renewal,  so  that  they  may  be  almost  scalding. 
There  are  obvious  objections  to  such  a  plan  of 
treatment.  E.xtreme  cold  has  been  recommended 
by  some  authorities,  notably  Professors  Esmarch 
and  Hueter,  in  the  form  of  ice.  It  is  seldom 
used  in  this  country. 

Blisters. — A  favourite  method  of  treatment 
with  some  physicians  consists  in  the  application 
of  blisters  to  the  rheumatic  joints.  The  blisters, 
usually  of  cantharides,  are  intended  to  act  less  as 
counter-irritants  than  as  '  derivatives  '  or  '  eva- 
cuants.'  Dr.  Herbert  Davies,  who  introduced  the 
blister-treatment  in  this  country,  contends  that 
the  rheumatic  poison  is  especially  abundant  in 
the  neighbourhood  of  the  joints,  and  is  actually 
separated  with  the  blister-serum,  and  so  re- 
moved from  the  body.  In  its  original  and  com- 
plete form,  the  blister-treatment  consists  in 
applying  a  strip  of  cantharides  plaster  near 
every  affected  joint  at  the  height  of  fiie  inflam- 
matory stage.  In  some  eases  the  amount  of 
blistered  surface  may  thus  be  enormous.  The 
serum  is  encouraged  to  drain  away,  and  the 
surface  heals  in  due  course.  It  has  been  claimed 
for  the  blister-treatment  that  it  relieves  the  pain, 
shortens  the  course  of  the  disease,  and  lessens 
the  tendency  to  cardiac  complications.  Of  the 
first  effect,  there  is  probably  little  doubt;  the 
other  effects  are  questionable ;  and  statistics 
show  that  other  methods  of  treatment  are  more 
efficacious  in  these  respects.  On  the  other 
hand,  the  danger  of  strangury,  sloughing,  and 
even  pyaemia,  and  the  substitution  of  another 
form  of  Severe  pain  for  that  dispelled,  must  be 
mentioned  as  objections  to  its  employment.  For 
these  and  other  reasons,  a  modification  of  the 
blister-treatment  has  been  proposed,  probably 
at  the  sacrifice  of  the  principle,  namely,  local 
blistering  when  a  stimulant  is  demanded,  in  cases 
attended  with  much  depression ;  when  the  joint- 
symptoms  are  unusually  severe;  when  other 
less  severe  means  have  failed ;  and  when  the 
condition  threatens  to  become  chronic. 

Leeches.— Th^  local  abstraction  of  blood  by 
means  of  leeches,  whilst  it  relieves  pain,  is  very 
rarely  called  for,  unless  the  arthritis  be  so  severe 
and  persistent  as  to  threaten  to  lead  to  suppur- 
ation. 

Electricity. — It  is  said  that,  in  some  cases, 
marked  relief  follows  galvanization  of  the  rheu- 
matic joints. 

Indirect  anodynes. — Certain  lotions,  of  other 
than  direct  anodyne  properties,  have  been  re- 
commended as  local  applications,  to  produce 
a  specific  effect  upon  the  rheumatic  joints,  and 
thus  indirectly  afford  relief.  The  chief  of  these 
are  alkaline  solutions,  especially  solutions  of 
the  carbonates  of  potash  and  soda,  sopped  into 
flannel  wrapped  aroimd  the  joints.  They  may 
be  combined  with  preparations  of  opium.  Their 
value  is  somewhat  doubtful. 

3.  Medicinal  treatment. — («)  Alkalies, — 
Before  the  introduction  of  salicylic  acid  the 
alkalies  were  in  general  use  in  the  treatment  of 
acute  rheumatism.  The  alkaline  method  consists 
in  the  internal  administration  of  sufficiently 
large  doses  of  certain  alkaline  salts,  such  as  the 
carbonates,  citrates,  tartrates,  and  acetates,  to 
render  the  urine  quickly  alkaline ;  in  maintaining 
this  reaction  as  long  as  the  rheumatic  symptoms 
4  R  2 
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continue  ;  and  in  gradually  allowing  a  neutral  or 
an  acid  reaction  to  return  by  diminishing  the  dose 
as  the  disease  declines.  It  is  claimed  for  this 
method  that  as  the  alkalies  begin  to  exhibit  their 
action  on  the  system,  the  whole  aspect  of  the 
case  becomes  more  favourable,  the  general  dis- 
tress being  alleviated,  the  temperature  falling, 
and  the  local  symptoms  relieved ;  that  these 
favourable  effects  continue  to  become  more  and 
more  marked,  until  the  rheumatic  condition  has 
disappeared ;  that  the  average  duration  of  the 
attack  is  greatly  shortened,  not  exceeding  6' 75 
days  in  the  acute  stage,  and  13-5  days  before 
the  disappearance  of  pain  ;  and  that  the  propor- 
tion of  complications  is  reduced  as  low  as  2  per 
cent.  only.  In  other  words,  it  is  asserted  that  in 
alkalies  a  direct  antidote  exists  to  the  morbid 
influence  (whatever  that  may  be)  which  is  the 
essence  of  rheumatism. 

The  plan  of  administering  alkalies  varies  con- 
siderably. Some  practitioners  give  large  and 
frequently  repeated  doses,  in  order  to  obtain  the 
speediest  possible  effect  upon  the  system ;  whilst 
otliers  give  a  moderate  amount,  or  otherwise 
modify  the  exhibition  of  the  salts.  Of  the  two 
plans  the  first  is  unhesitatingly  to  be  preferred. 
To  obtain  the  full  effect  of  potash  upon  the 
system,  not  less  than  half  a  drachm  of  the  bicar- 
bonate in  an  ounce  of  water  should  be  prescribed 
at  once,  either  alone  or  with  citric  acid  in  the 
effervescing  form  ;  and  the  dose  is  to  be  repeated 
every  four  hours.  An  equal  amount  of  the  ace- 
tate of  potash  may  be  added  to  each  dose,  if  a 
still  more  rapid  and  powerful  action  of  the  alka- 
lies be  desired.  The  urine  will  probably  become 
alkaline  within  twenty-four  hours,  and  when 
-tince  this  effect  has  been  obtained,  it  may  very 
easily  be  kept  up,  by  continuing  the  alkalies  at 
longer  intervals,  which  may  be  further  increased 
as  the  symptoms  decline.  The  effect  of  the  drugs 
upon  the  patient  must  be  carefully  watched,  and 
the  amount  and  frequency  of  the  dose  varied 
accordingly,  or  its  administration,  if  necessary, 
stopped.  Finally,  when  the  rheumatism  is  re- 
lieved, qmnine  may  be  added  to  the  alkaline 
mixture ;  and  as  convalescence  advances,  the 
potash  may  be  entirely  withdrawn.  Constipa- 
tion occurring  in  the  course  of  treatment  may  be 
relieved  by  combining  the  tartrate  of  potash  and 
soda  with  the  bicarbonate  instead  of  the  acetate, 
tartaric  acid  being  used  to  cause  effervescence  ; 
or  if  more  obstinate,  by  a  calomel  and  colocynth 
pill. 

The  alkaline  influence  upon  the  system  may  be 
further  increased,  in  a  very  agreeable  way,  by 
supplying  the  ordinary  effervescing  potash  or 
soda-water  as  a  drink,  either  alone,  or  combined 
with  milk,  or  with  fresh  lemon-juice.  The  pa- 
tient may  be  encouraged  to  drink  this  in  quan- 
tity, unless  there  be  special  indications  to  the 
contrary,  such  as  cardiac  distress.  Should  there 
be  diarrhoea,  lime-water  may  be  substituted  for 
the  potash  or  soda-water.  Should  alkaUes  per- 
sistently cause  purgation,  their  administration 
must  be  discontinued. 

The  objections  that  have  been  raised  to  the 
alkaline  treatment  are  chiefly  two:  first,  that  it 
is  useless — an  objection  which  is  not  supported 
by  sUtistics ;  and,  secondly,  that  it  is  dangerous, 
an  objection  which  only  bears  testimony  to  the 
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power  of  the  means  employf-d,  and  suggests  thai 
the  greatest  care  must  be  taken  lest  the  exhibi- 
tion of  alkalies  should  be  overdone. 

(i)  Modified  alkaline  treatment. — A  modifica- 
tion of  the  preceding  plan  has  been  highly  re- 
commended by  Dr.  Garrod,  and  consists  in  the 
administration  of  quinine  from  the  very  first, 
in  combination  with  large  doses  of  alkahes ;  as 
much  as  five  grains  of  the  alkaloid  (thus  in  the 
form  of  a  carbonate)  being  given  every  four  hours. 

(c)  Sym-ptomatic  remedies. — The  most  obvious 
general  remedies  for  the  relief  of  symptoms  are 
anodynes  and  apyretics.  So  much  benefit  follows 
the  use  of  opium  in  some  cases,  by  relieving  pain 
and  diminishing  nervous  irritabilitj',  that  it  has 
acquired  a  reputation  even  as  a  specific.  Although 
formerly  given  in  large  and  frequent  doses,  such 
as  a  grain  every  three  or  eight  hours,  either  alone 
or  combined  with  mercury,  opium  is  now  seldom 
employed  in  acute  rheumatism,  except  in  the 
form  of  a  moderate  dose  of  Dover's  powder,  or  of 
a  morphia  draught  at  night,  to  relieve  pain  and 
induce  sleep.  For  these  purposes  it  is  employed 
by  most  practitioners,  including  those  who  adopt 
what  they  caU  the  purely  expectant  method  of 
treatment.  The  effect  of  the  opium  must  be  care- 
fully watched,  iu  the  presence  of  the  many  com- 
plications which  may  possibly  arise  and  contra- 
indicate  its  use. 

Apyretics. — The  vigorous  employment  of  apy- 
retie  measures  is  unquestionably  the  method  of 
treatment  of  acute  rheumatism  in  greatest  repute 
at  present.  It  has  been  found  that  when  the 
temperature  is  reduced  by  these  means,  the  whole 
condition  of  the  patient  improves ;  the  joint- 
symptoms  decline;  and  the  morbid  process  being 
apparently  interrupted,  the  risk  of  cardiac  com- 
plications is  removed,  at  least  for  a  time.  Many 
apyretic  remedies  have  been  recommended,  such 
as  quinine,  tartar  emetic,  veratrum  viride,  digi- 
talis, aconite,  mercury,  and  various  diaphoretics 
The  use  of  quinine  has  been  already  referred  to. 
At  the  present  time  reliance  is  chiefly  placed  upon 
two  powerful  remedies  of  this  class,  namely,  the 
cold  bath  or  the  wet  pack,  and  salicylic  acid. 

The  cold  bath  is  the  most  powerful  and  speedy 
method  of  reducing  the  temperature  in  acute 
rheumatism,  but  is  seldom  resorted  to  except 
in  cases  of  hyperpyrexia.  When  this  condition 
threatens,  the  cold  bath  or  the  wet  pack  is  to  be 
unhesitatingly  employed,  in  the  manner  described 
elsewhere  {see  Temperatuee).  If  the  symptoms 
be  less  urgent,  cold  sponging  of  the  trunk  mny 
be  sufficient  to  reduce  the  temperature. 

The  use  of  salicylic  acid,  the  salicylates,  and 
salicin,  introduced  by  Dr.  Maclagan,  constitutes 
the  present  routine  treatment  of  acute  rheuma- 
tism ;  and  the  results  obtained  from  it  are  cer- 
tainly more  favourable  than  from  any  other 
method.  Fifteen  to  25  grains  of  salicylate  of 
soda,  20  grains  of  salicylic  acid,  or  15  grains 
of  salicin,  are  given  every  one,  two,  three,  or  four 
hours,  until  the  temperature  falls  to  the  normal, 
after  which  the  dose  of  the  drug  is  reduced,  so  as 
to  be  simply  sufficient  to  maintain  the  apyrexia 
for  several  days.  The  salicylates  are  best  given 
in  watery  solution,  variously  flavoured  ;  salicylic 
acid  in  milk,  or  combined  with  liquor  ammoniae 
acetatis;  and  salicin  in  wafers,  or  in  solution. 
Different  practitioners  prefer  the  diflerent  forms 
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of  the  active  substance ;  the  salicylate  of  soda  is 
probably  most  extensively  used,  being  readily 
dissolved,  whilst  salicin  is  less  liable  to  excite 
unpleasant  symptoms.  These  are  deafness  and 
noises  in  the  ears,  delirium,  cardiac  depression, 
sickness,  and  collapse.  Short  of  these  effects, 
the  salicylates  reduce  the  temperature  to  the 
normal  in  the  course  of  twenty-four  to  forty-eight 
hours,  relieve  the  pain  and  other  arthritic  symp- 
toms, and  markedly  improve  the  condition  of  the 
patient  generally;  the  duration  of  the  disease,  and 
perhaps  the  risk  of  cardiac  complications  being 
thereby  diminished.  The  average  duration  of 
acute  symptoms  tinder  the  salicylates  is  about 
three  or  four  days. 

The  principal  drawback  to  the  use  of  the  sali- 
cylates is  the  fact  that,  whilst  they  cannot  be 
continued  for  any  length  of  time  in  sufficient 
doses  to  maintain  apyrexia,  without  the  risk  of 
producing  toxic  symptoms,  the  rheumatism  fre- 
quently returns  as  soon  as  their  exhibition  is 
stopped.  Thus  on  the  second  or  third  day  after 
the  disease  has  been  checked,  the  symptoms  are 
again  as  severe  as  at  first,  and  the  risk  of  car- 
diac complications  is  again  present.  WMlst  this 
objection  is  undoubtedly  valid,  it  is  still  true 
that  in  a  considerable  proportion  of  cases  no  such 
relapse  occurs,  and  that  the  patients  are  there- 
fore virtually  relieved  or  cured  within  forty-eight 
to  sixty  hours.  If  the  salicylates  fail  or  dis- 
agree, recourse  must  be  had  to  alkaline  treat- 
ment or  to  some  other  method.  Certain  practi- 
tioners combine  the  full  alkaline  method  with 
the  salicylates  from  the  first ;  others  prescribe 
the  alkalies  in  diminished  doses.  Unfortunately 
ansemia  appears  to  be  more  marked,  and  con- 
valescence more  slow,  after  treatment  with  sali- 
cylates. 

Hamaiinic  remedies  may  be  considered  to  be 
indicated  by  the  great  anaemia  which  accompanies, 
and  yet  more  markedly  follows,  an  attack  of 
acute  rheumatism.  Dr.  Russell  Reynolds  has 
recommended  perchloride  of  iron  in  large  doses ; 
and  very  favourable  results  have  attended  its 
administration,  forty-three  per  cent,  of  all  cases 
being  convalescent  in  the  first  week. 

Alcoholic  stimulants,  in  moderate  doses,  are 
indicated  in  a  large  proportion  of  cases  of  acute 
rheumatism,  when  the  symptoms  are  severe  and 
protracted.  Besides  this  routine  use  of  alcohol, 
a  special  virtue  is  claimed  for  its  free  adminis- 
tration, as  in  other  fevers,  by  the  school  of  Todd 
and  his  disciples,  in  preserving  the  strength  and 
relieving  the  pain.  Brandy  may  certainly  be  freely 
administered  with  advantage  in  cases  attended 
with  extreme  depression,  even  to  the  amount  of 
24  ozs.  per  diem,  especially  in  the  event  of  car- 
diac failure. 

Tonics  are  indicated  during  convalescence ;  for 
example,  quinine  and  iron,  separately  or  com- 
bined either  with  alkalies  or  acids,  and  strych- 
nia. Tonics  should  not  be  commenced  too  early. 

(d)  Empirical  remedies. — Lemon-juice  appears 
to  have  proved  successful  in  some  cases,  in 
"loses  of  eight  ounces  or  less  in  twenty-four  hours. 
Since  the  course  of  acute  rheumatism  is  now 
known  to  be  indefinite,  the  number  of  carefully 
recorded  cases  treated  by  lemon-juice  is  insuffi- 
■cient  to  permit  a  trustworthy  inference  to  be 
drawn  respecting  its  value.    Similar  doubts  may 


be  cast  upon  the  alleged  value  of  many  othei 
so-called  remedies  for  the  disease,  such  as  pre 
'pylaminc  and  trimethylamine,  in  4-  to  8-miniii 
doses  every  two  hours ;  nitrate  of  potash  to  the 
amount  of  an  ounce  in  the  twenty-four  hours ; 
cynara  or  artichoke  ;  and  the  cyanides  of  potas- 
sium and  zinc.  Colchicum  was  formerly  given 
extensively  in  acute  rheumatism,  but  has  fallen 
into  disrepute  since  this  disease  has  been  sepa-. 
rated  from  gout.  It  may,  however,  be  giver, 
with  advantage  for  rheumatism  in  a  gouty 
subject,  to  relieve  pain.  Guaiacum  is  useful  in 
sub-acute  lingering  cases.  Bromide  of  potassitim 
has  been  found  very  useful  in  American  practice, 
probably  _  by  relieving  pain  and  restlessness. 
Calomel,  in  doses  of  5  to  10  or  even  20  grains, 
repeated  for  several  nights,  followed  by  saline 
purgatives  in  the  morning,  was  highly  recom- 
mended in  some  cases  by  the  last  generation  o/ 
medical  authorities,  but  cannot  be  said  to  be 
employed  at  the  present  day.  The  same  remark 
applies  to  venesection. 

4.  Expectant  treatment. — Reference  must 
here  be  made  to  the  observations  of  Sir  Wil- 
liam Gull  and  Dr.  Sutton  upon  the  course  of 
acute  rheumatism  when  treated  by  simple  rest, 
and  the  exhibition  of  a,  placebo.  The  comfort  of 
the  patient  is  secured  by  ordinary  means ;  and 
small  doses  of  opium  are  given  to  complete  this 
effect  when  indicated.  The  results  have  been 
remarkably  favourable,  but  less  so  than  those  of 
several  other  methods  of  treatment,  nine  days 
being  the  average  duration  of  acute  symptoms, 
and  the  number  of  cardiac  complications  being 
very  small. 

5.  Treatment  of  complications. — For  an 
account  of  the  treatment  of  the  complications  of 
acute  rheumatism,  the  reader  is  referred  to  the 
respective  articles  on  each  of  these  in  other  parts 
of  this  work  {see  Heart,  Inflammation  of;  Lungs, 
Inflammation  of;  Pericaedium,  Diseases  of;  &e.) 
The  plan  of  treatment  which  is  being  pursued 
for  the  rheumatism  may  have  to  be  temporarily 
suspended,  or  possibly  completely  changed,  on 
the  appearance  of  any  of  these  complications. 
The  treatment  of  hyperpyrexia  is  described  in 
the  article  Htdeothbrapeutics. 

The  state  of  the  bowels  requires  the  most 
careful  attention.  Constipation  must  be  relieved 
by  any  of  the  ordinary  means  ;  and  a  purgative 
sometimes  gives  remarkable  relief.  Diarrhoea 
may  be  checked  by  lime-water  or  bismuth,  or 
by  a  judicious  dose  of  castor  oil,  according  to  its 
cause.  The  surface  of  the  body  must  be  regu- 
larly sponged  with  a  very  weak  tepid  solution  of 
an  alkaline  carbonate. 

6.  Diet. — The  proper  diet  in  acute  rheuma- 
tism is  the  same  as  that  in  most  other  kinds  of 
fever.  The  patient  must  be  fed  at  short  and 
regular  intervals,  night  and  day,  with  the  most 
digestible  forms  of  nutritious  food ;  and  may  be 
encouraged  to  drink  milk,  or  milk  and  soda- 
water  occasionally.  It  must  not  be  forgotten, 
however,  that  in  all  probability  the  system  is 
already  overloaded  with  the  products  of  imper- 
fect assimilation  and  transformation;  that  the 
digestive  system  is  weak  and  irritable ;  and  that 
the  heart  may  be  seriously  affected  by  the  ad- 
dition of  much  fluid  or  solid  material  to  the 
blood.  As  the  acute  symptoms  decline  and  appe- 
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tite  returns,  fish,  milk-puddings,  and  shortly 
afterwards  chicken,  sweetbread,  and  other 'light' 
articles  of  diet  may  be  allowed,  and  will  be 
greatly  relished.  Meat  must  be  strictly  for- 
bidden until  every  rheumatic  symptom  has  dis- 
appeared. Thirst  is  best  relieved  in  the  acute 
stage,  as  already  stated,  by  aerated  alkaline 
waters,  either  alone  or  in  combination  with  lemon- 
juice  or  milk,  the  quantity  given  being  regulated 
by  the  practitioner,  and  accurately  recorded. 

7.  General  after-treatment.— The  general 
management  of  a  case  of  rheumatism  after  the 
decline  of  the  acute  symptoms  is  scarcely  less 
important  than  at  the  commencement  of  the  at- 
tack. The  patient  should  be  encouraged  to  keep 
his  bed  for  several  days  after  the  disappearance 
of  the  joint-symptoms  ;  and  this  advice  becomes 
imperative  when  cardiac  complications  exist. 
Rest  and  comfort  of  body  and  mind  must  be  se- 
cured at  this  period,  for  the  purpose  of  quieting 
the  action  of  the  heart,  and  allowing  the  endo- 
carditic  process  which  affects  the  valves,  and 
which  probably  outlasts  the  articular  process, 
qi»ietly  to  subside.  All  attempts  must  therefore 
be  avoided  at  completing  the  cure  of  acute  rheu- 
matism within  a  certain  small  number  of  days. 
Even  -with  these  precautions  the  first  day  of  sit- 
ting up  generally  proves  an  anxious  time  to  the 
practitioner  in  cardiac  cases.  Locomotion  must 
be  forbidden  for  several  days,  and  very  gradu- 
ally permitted.  When  the  patient  is  able  to 
move  about  and  go  into  the  open  air,  the  danger 
of  a  relapse  during  the  first  weeks  must  be  care- 
fully kept  in  mind.  Sudden  and  extreme  changes 
of  temperature  are  especially  to  be  avoided  ;  and 
for  this  purpose  the  patient  must  be  warmly 
clad,  and  studiously  avoid  draughts  and  expo- 
sure to  cold  in  other  forms. 

J.  Mitchell  Bruce. 

KHEUMATISM,  Chronic— Stnon.  :  Fr. 
R/iumatisme  articulaire  chronique ;  G-er.  Chron- 
iscker  Rheumatismus. 

Definition. — A  disease  of  the  joints,  of  chronic 
course ;  referable  to  certain  obscure  influences  of  a 
diathetic  and  climatic  nature  ;  and  characterised 
Dy  various  degrees  of  inflammatory  and  degener- 
ative changes  in  the  articular  structures. 

.iEtiology. — The  causes  of  chronic  rheuma- 
tism, as  far  as  they  are  known,  are  the  same  as 
those  of  the  acute  disease.  The  most  powerful 
predi.sposing  causes  are  inheritance,  previous  at- 
tacks of  acute  rheumatism,  poverty,  physical  and 
mental  depression,  and  laborious  occupations  en- 
tailing exposure  to  chills.  For  the  last  reason 
men  are  more  liable  to  the  disease  than  women. 
Chronic  rheumatism  is  most  common  in  middle 
life  or  advanced  age,  although  by  no  means  rare 
in  young  adults.  Exacerbations  of  the  symptom.s 
are  usually  referable  to  exposure,  and  are  accord- 
ingly most  frequent  or  protracted  in  cold  wet 
weatlier. 

Anatomicax  Characters  and  Pathology. — A 
variety  of  anatomical  changes  may  be  met  "with 
in  chronic  rheumatism,  whilst  in  the  least  severe 
form  of  the  disease  no  definite  changes  in  the 
articular  structures  can  be  discovered.  In  one 
variety  recurrent  hypersemia  and  effusion  are 
lound  in  connection  with  the  synovial  structures, 
and  with  the  articular  and  periarticular  tissues 


generally.  In  the  most  severe  eases  the  joints 
are  enlarged  and  deformed,  in  consequence  of 
anatomical  changes  which  appear  to  be  identical 
with  those  of  rheumatic  arthritis.  See  Rhed- 
MATic  Arthritis. 

This  disease  is  truly  rheumatic  in  its  nature, 
being  intimately  associated  with  acute  rheuma- 
tism. In  many  of  the  best  marked  cases  the 
patient  has  previously  suffered  from  the  acute 
disease,  either  immediately  before  or  more  re- 
motely; whilst  in  other  instances  one  or  more 
acute  attacks  occur  in  the  course  of  the  chronic 
disease.  In  yet  another  group  of  cases,  a  single 
member  of  a  family  will  suffer  from  chronic 
rheumatism,  ending  in  deformity,  whilst  his 
brothers  and  sisters  are,  without  exception,  at- 
tacked with  the  acute  disease.  The  predisposing 
and  exciting  causes  are  also  identical  in  acute 
and  chronic  rheumatism.  Indeed,  in  every  par- 
ticular the  two  forms  of  affection  run  into  each 
other,  and  are  inseparably  associated. 

Symptoms. — The  clinical  characters  of  chronic 
rheumatism  vary  extremely  in  different  instances. 
The  leading  sjTuptoms  of  the  disease  are  chiefly 
two,  namely,  pain  and  stiffness  in  connection 
with  the  joints  and  associated  structures,  recur- 
ring indefinitely  for  any  length  of  time,  aggra- 
vated by  cold  wet  weather,  and  decidedly  in- 
creased at  night.  More  carefully  investigated, 
the  pains  are  found  to  have  their  seat  in  the 
joints,  in  the  tissues  of  the  limbs  between  the 
joints,  or  in  both.  Any  or  all  of  the  articula- 
tions may  be  affected,  but  the  site  differs  consi- 
derably in  the  different  classes  of  the  disease  to 
be  presently  described.  The  pain  is  of  a  severe, 
aching,  -wearj-ing  character,  attended  with  a 
sense  of  heaviness  and  uselessness  of  the  limb ; 
it  is  relieved  by  rubbing,  and  by  exposure  to  a 
cold  atmosphere ;  and  is  increased  by  slight 
warmth.  Free  use  of  the  joint,  although  at  first 
attended  by  much  pain,  often  affords  relief; 
whilst,  on  the  other  hand,  severe  exercise  of  the 
limbs  during  the  day  is  liable  to  be  followed  by 
severe  aching  in  the  night.  The  affected  joints 
also  feel  markedly  dry  and  stiff,  and  creak  on 
movement ;  but  exercise  or  rubbing  may  also 
remove  these  sensations. 

These  symptoms  may  last  indefinitely  for 
years,  either  recurring  at  intervals,  especially  in 
the  winter  and  spring  seasons,  or  being  persis- 
tent almost  day  and  night  without  intermission. 

Such  are  the  essential  characters  of  chronicrheu- 
matism.  Its  other  features  are  so  variable  as  to 
permit  of  the  formation  of  several  well-defined 
classes  or  degrees  of  the  disease,  as  follows : — 

1.  First  degree.—  In  this  class  of  chronic  rheu- 
matic cases  the  pain  and  stiffness  just  described 
are  the  only  articular  symptoms  present,  l^o 
apparent  anatomical  change  is  produced,  either 
in  tiie  joints  or  in  the  associated  parts.  The 
subjects  of  this  form  of  the  disease  may  be  other- 
wise -well,  vigorous,  and  long-lived,  in  spite  of 
the  severe  pains  by  which  their  rest  is  broken 
in  cold  wet  weather.  They  may  or  may  not  have, 
or  have  had,  acute  rheumatism. 

2.  Second  digrce. — In  a  more  severe  form  of 
chronic  rheumatism,  the  pain  is  associated  with 
obvious  anatomical  changes;  and  the  diseasn 
assumes  the  character  of  a  recurrent  subacute 
rheumatism,  making  its  appearance  at  interviils 
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for  years.  The  articular  phenomena  consist  of 
redness,  tenderness,  and  swelling,  the  hands  be- 
ing the  favourite  seat  of  the  affection.  These 
sxibacute  attacks  last  for  days ;  and  leave  behind 
them  a  distinct  amount  of  swelling,  which  may 
not  have  completely  disappeared  before  the  next 
invasion.  The  process  may  thus,  in  course  of 
time,  lead  to  considerable  enlargement,  or  even 
deformity  of  the  joints. 

3.  'Third  degree. — Chronic  rheumatism  of  the 
most  marked  degree  generally  occurs  in  persons 
who  either  have  had, ormay  afterwards  have,  acute 
rheumatism ;  and  is  characterised  by  recurrent 
attacks  of  severe  pain,  tenderness,  swelling,  and 
hyperaemia  of  one  or  more  joints,  which  lead  to 
marked  enlargement  and  deformity.  A  single 
joint  may  be  affected  at  first ;  but  the  disease 
gradually  invades  the  others,  both  large  and 
small,  until  the  whole  articular  system  is  in- 
volved. After  some  years  the  subacute  attacks 
follow  so  closely  upon  each  other,  and  their  local 
effects  are  so  marked,  that  the  patient  is  never 
free  from  distressing  pain ;  and  the  joints  become 
anchylosed,  dislocated,  and  otherwise  disorgan- 
ised. At  the  same  time  the  general  nutrition  is 
gradually  impaired ;  and  the  sufferer  is  anaemic, 
wasted,  and  debilitated.  Chronic  rheumatism 
of  the  most  severe  degree  thus  merges  into,  if  it 
be  not  actually  identical  with,  the  class  of  disease 
known  as  'rheumatoid'  or  'rheumatic'  arthritis. 
See  Eheitmatic  Abthbitis. 

It  is  necessary  to  understand  that  the  division 
just  made  of  the  leading  varieties  of  chronic 
rheumatism  into  three  groups,  according  to  its 
degree,  has  been  employed  for  the  sake  of  de- 
scription only.  In  a  large  number  of  instances 
the  disease  possesses  certain  characters  both  of 
the  first  and  second  degrees ;  whilst  it  is  evident 
that  cases  belonging  to  the  second  degree  may 
very  readily  advance  into  the  third. 

CorBSB  AND  Tebminations. — The  disease,  as 
its  name  implies,  is  essentially  chronic,  generally 
lasting  throughout  the  life  of  the  individual 
■whom  it  attacks,  and  leading  to  various  condi- 
tions of  debility  and  deformity,  according  to  the 
degree  of  its  intensity.  In  many  instances  the 
patient  is  rendered  unfit  for  work ;  and  such  cases 
form  a  considerable  proportion  of  the  inmates  of 
union  infirmaries  and  other  charitable  institu- 
tions. Death  as  a  direct  restilt  of  the  disease  is 
rare. 

Complications. — Cardiac  disease  is  met  with 
in  a  considerable  number  of  cases  belonging  to 
the  third  or  most  severe  degree  of  chronic  rheu- 
matism, being  referable  to  endocarditis,  which 
complicated  the  original  acute  attack.  Dyspep- 
sia and  calculous  disorders  are  not  unfrequently 
seen  in  the  subjects  of  the  less  severe  forms. 

Diagnosis. — If  chronic  rheumatism  be  re- 
garded as  a  distinct  disease  from  '  chronic  rheu- 
matic arthritis,'  it  is  only  in  its  most  severe 
form  that  it  can  be  confounded  with  the  lat- 
ter. A  definite  history  of  acute  rheumatism  ; 
the  presence  of  cardiac  disease  ;  and  the  non- 
involvement  of  such  articulations  as  the  jaw,  the 
sterno-clavicular  joint,  and  the  spine,  are  consi- 
dered to  be  features  which  render  probable  the 
diagnosis  of  true  chronic  rheumatism  from  rheu- 
matic arthritis.  But  in  the  opinion  of  the  writer, 
the  two  diseases  are  identical. 
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The  pain,  swelling,  heaviness,  weariness,  and 
weakness  associated  with  varix  of  the  lower  ex- 
tremities, sometimes  resemble  closely  the  symp- 
toms of  the  milder  forms  of  chronic  rheumatism. 
Physical  examination  at  once  removes  all  doubt. 

Pkognosis. — The  prognosis  of  chronic  rheu- 
matism is  favourable  as  regards  life,  but  very 
unfavourable  as  regards  cure ;  patients  rarely 
losing  the  tendency  to  recurrence  of  pain  through- 
out the  whole  of  their  life.  Within  a  short  time 
of  the  commencement  of  the  disease  it  will  be 
easy  to  discover  which  of  the  principal  forms  it 
is  likely  to  assume ;  and  the  prognosis  may  be 
made  accordingly. 

Tbeatment. — The  treatment  of  chronic  rheu- 
matism consists  in  (1)  the  relief  of  pain  ;  and 
(2)  the  arrest  of  the  rheumatic  tendency,  or  the 
treatment  of  the  disease  proper. 

1.  Palliative  treatment. — This  chiefly  consists 
in  counter-irritation  by  iodine  or  cantharides ; 
the  application  of  anodynes,  such  as  preparations 
of  opium,  belladonna,  and  chloroform ;  or  friction 
with  various  stimulating  liniments,  containing 
camphor,  soap,  turpentine,  or  acetic  acid.  Eegu- 
lar  warm  fomentations  night  and  morning,  with 
very  warm  or  even  hot  water,  followed  by  rub- 
bing and  the  application  of  a  stimulating  lini- 
ment under  warm  rollers,  is  one  of  the  most 
efficacious  methods  of  local  treatment,  the  pains 
being  prevented  or  relieved,  and  the  stiffness  re- 
moved often  to  a  remarkable  degree.  Altogether, 
whatever  view  may  be  taken  of  the  pathology  of 
the  disease,  thorough  local  treatment  of  the  joints 
and  limbs  will  generally  be  attended  with  decided 
relief. 

2.  General  treatment. — The  most  successful 
treatment  of  the  condition  of  system  with  which 
chronic  rheumatism  is  associated,  is  removal  of 
the  patient  from  the  variable  weather  of  England, 
to  the  warm  and  settled  climate  of  sub-tropical 
or  tropical  countries.  In  the  case  of  the  poor 
this  is,  of  course,  impossible  ;  and  in  them  we 
have  recourse  to  warmth  of  clothing  and  housing, 
as  far  as  they  can  be  secured,  relief  from  mus- 
cular exertion,  and  the  most  nutritious  and  heat- 
producing  diet  that  can  be  supplied,  especially 
oils.  To  secure  these  necessary  comforts,  the 
chronic  rheumatic  poor  have  frequently  to  be 
admitted  permanently  into  charitable  institu- 
tions. Iron  and  cod-liver  oil  are  the  drugs  best 
suited  to  support  the  general  health.  Courses  of 
the  mineral  waters  of  Bath,  Buxton,  and  Strath- 
peffer,  in  this  country ;  and  of  many  foreign  baths 
such  as  Aix-les-Bains,  Aix-la-Chapelle,  Wies- 
baden, Baden-Baden,  and  Hamman  E'Irha,  prove 
invaluable  in  many  cases  to  those  who  can  afford 
to  try  them.  The  ordinary  Turkish  bath  may 
also  afford  temporary  relief,  if  properly  employed. 
See  Eheumatic  Abthbitis. 

J.  Mitchell  Brtjcb. 

BHEITMATISM,  Gonorrhoeal.— Synon.  : 

Fr.  Arthrite  blennorrhagique ;  Ger.  Tripperrhcib- 
matismus. 

Definition. — A  form  of  inflammation  of  the 
joints  and  associated  structures,  the  essential 
nature  of  which  is  unknown,  occurring  in  the 
subjects  of  inflammatory  discharge  from  the 
genito-urinary  mucous  membranes. 

JEtiolooy. — This  disease,  as  its  name  implies, 
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13  generally  referable  to  the  presence  of  gonor- 
rhcea.  It  may  originate,  however,  in  any  kind 
of  inflammatory  discharge  connected  with  the 
uretlira,  such  as  gouty  or  traumatic  urethritis  or 
gleet.  It  is  much  more  common  in  men  than  in 
women,  apparently  on  account  of  the  comparative 
immunity  from  gonorrhoea  of  the  female  urethra; 
but,  on  the  other  hand,  an  affection  of  the  joints 
which  strongly  resembles  it,  is  foimd  in  connec- 
tion with  clironic  uterine  disease,  or  in  the  puer- 
peral state.  Either  a  rheumatic  or  a  gouty  his- 
tory is  frequently  to  be  traced  in  the  patient. 
Previous  attacks  powerfully  predispose  to  the 
return  of  the  disease  on  the  recurrence  of  ure- 
thritis, even  in  a  mild  form. 

Amongst  exciting  causes  the  most  important 
appear  to  be  injury  of  a  joint,  such  as  sprain ; 
and  chill  during  the  course  of  gonorrhcea. 

Persons  who  have  suffered  from  the  disease 
are  frequently  found  to  be,  and  to  have  been, 
pocoliarly  susceptible  of  urethral  inflammation  ; 
excessive  sexual  intercourse  being  regularly  fol- 
lowed by  discharge  in  such  individuals. 

Anatomical  Chajractees. — In  recent  cases  of 
this  disease  the  structures  connected  with  one  or 
more  of  the  articulations  are  acutely  inflamed. 
The  cavity  contains  a  variable  amount  of  serous 
effusion,  according  to  its  form  and  size;  the  knee, 
for  example,  being  considerably  distended,  whilst 
the  digital  joints  are  more  moderately  enlarged. 
The  various  component  parts  are  hyperasmic  and 
swollen  ;  and  the  peri-articular  structures  full  or 
even  oedematous.  In  more  advanced  cases  the 
joints  are  found  to  contain  either  sero-purulent 
or  purulent  materials;  the  cartilages  may  be 
eroded ;  and  finally  the  articulations  may  become 
completely  disorganised  or  anchylosed.  The 
cardiac  structures  are  not  affected.  The  eye  may 
present  the  ordinary  appearances  of  catarrhal 
conjunctivitis. 

Symptoms. — The  disease,  as  ordinarily  ob- 
served, commences  at  any  period  in  the  course 
of  gonorrhcea — very  frequently  within  a  week  of 
its  appearance,  but  possibly  not  until  it  has  de- 
generated into  a  slight  gleet,  or  apparently  dis- 
appeared. The  patient  is  probably  first  aware 
of  pain  in  the  loins,  or  of  swelling  and  pain  in 
the  soles  of  the  feet,  and  very  shortly  these  symp- 
toms involve  the  ankles.  In  other  instances  the 
knees  or  wrist-joints  suddenly  become  painful, 
tender,  and  swollen — possibly  after  strain  or 
exertion.  At  the  same  time  the  patient  is  fever- 
ish, suffering  from  malaise  and  anorexia;  the 
tongue  becomes  foul ;  and  the  pain,  helplessness, 
gonorrhoea,  and  general  illness  give  rise  to  rest- 
lessness and  depression.  Along  with,  perhaps  even 
before,  the  articular  symptoms,  conjunctivitis 
sets  in,  affecting  one  or  both  eyes,  and  although 
of  a  well-marked  catarrhal  kind,  usually  passes 
off  in  a  few  days  with  little  or  no  treatment. 

The  physical  signs  connected  with  the  joints 
are  generally  well-marked,  the  parts  being  hy- 
persemic  and  much  swollen,  both  from  intra- 
articular effusion  and  from  exudation  around. 
The  amount  of  (edema  of  the  dorsum  of  the  hand 
or  foot  when  the  neighbouring  joints  are  in- 
volved by  gonorrhoeal  rheumatism,  and  of  the 
upper  part  of  the  subcutaneous  surface  of  the  > 
tibia  when  the  knee-joint  is  affected,  is  often  re-  i 
markable.  Tlio  severity  of  the  pain  varies  much. 


At  times  it  is  great,  preventing  sleep,  especially 
as  it  is  usually  aggi-avated  at  night;  in  other 
instances  it  is  extremely  slight,  and  the  oon- 
dition  is  then  more  chronic  in  character.  The 
pain  is  'gnawing'  or  'aching;'  according  to 
some  patients,  it  is  more  severe  before  the  swell- 
ing appears,  according  to  others  it  is  aggravated 
by  the  swelling.  An  important  feature  of  th*- 
pains  in  gonorrhoeal  rheumatism  is  that  in  some 
cases  they  are  not  limited  to  the  joints,  but 
involve  the  fibrous  structures,  especially  the 
loins,  the  plantar  and  palmar  fasciae,  the  tendo 
Achillis,  and  the  sheaths  of  nerves,  such  as  the 
great  sciatic.  The  muscles,  or  their  aponeuroses, 
also  appear  to  suffer;  the  fleshy  parts  of  the  arm, 
forearm,  and  thigh  being  occasionally  complained 
of.  Frequently  indeed  the  patient  declares  that 
the  pains  are  universal.  Stiflftiess  is  also  felt, 
particularly  when  a  joint  or  limb  has  been  kept 
long  in  one  position.  Tenderness  varies  much, 
like  the  other  phenomena,  being  exquisite  in 
some  instances,  and  entirely  absent  in  others. 
Portions  of  the  tendon-sheaths  may  be  found 
swollen  and  tender. 

The  heart  and  pericardium  are  very  rarely,  if 
ever,  involved. 

Such  is  the  usual  appearance  presented  by  a 
case  of  gonorrhoeal  rheumatism  within  the  first 
week  of  its  appearance.  Under  favourable  cir- 
cumstances the  symptoms  may  decline;  but  in 
the  majority  of  instances  one  joint  after  another 
is  invaded  by  the  morbid  process,  whilst  those 
already  attacked  either  slowly  recover  or  con- 
tinue affected,  the  disease  being  thus  protreicted 
for  several  weeks  or  even  months.  Cases  are 
met  with  in  which  all  the  joints  of  one  or  more 
limbs  are  simultaneously  affected  with  gonor- 
rhosal  rheumatism,  and  have  been  so  affected  for 
ten  or  sixteen  weeks  ;  certain  of  the  articulations 
being  but  recently  invaded,  whilst  others  are 
slowly  recovering  from  the  attack  with  which  the 
disease  commenced.  In  this  manner  every  joint 
in  the  body  may  be  invaded,  including  the  jaw, 
the  sterno-clavicular  articulations,  and  the  spinal 
column. 

The  class  of  case  just  described  constitutes 
the  most  severe  form  of  gonorrhoeal  rheumatism. 
Happily,  in  most  instances  the  disease  is  much 
milder,  only  one  or  two  joints  being  affected, 
and  the  process  either  ending  with  a  sharp  pain- 
ful burst  of  acute  synovitis,  or,  on  the  contrary, 
lapsing  into  a  state  of  chronic  intra -articular 
effusion,  with  neither  tenderness  nor  pain. 

When  the  disease  is  protracted,  either  in  one  or 
in  many  joints,  the  constitutional  symptoms  lose 
their  acute  character.  There  is  little  or  no  py- 
rexia; the  appetite  is  fair;  and  the  patient  may 
even  go  about  his  work.  But  the  health  is  gra- 
dually impaired,  the  patient  being  debilitated 
and  depressed  ;  in  the  most  severe  cases  he  may 
be  completely  crippled,  and  reduced  to  acondition 
of  great  helplessness  and  wretchedness. 

Pathology. — Opinion  is  greatly  divided  upon 
the  essential  nature  of  gonorrhoeal  rheumatism. 
Three  leading  views  may  be  mentioned.  It  is 
believed  by  some  pathologists  that  '  gonorrhoeal 
rheumatism'  is  nothing  more  than  acute  or  sub- 
acute rheumatism,  associated  with  gonorrhoea 
or  other  similar  discharge.  Other  authorities 
recognise  in  the  disease  a  mild  form  of  pysemia, 
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the  source  of  infection  being  usually  the  urethra. 
The  third  view  is  perhaps  not  inconsistent  with 
either  of  the  other  two.  It  represents  gonorrhoeal 
rheumatism  as  a  trophic  or  nxitritive  disorder, 
due  to  reflex  disturbance ;  the  urethral  inflam- 
mation affecting  primarily  certain  centres  in 
the_  spinal  cord  and  brain,  and  the  altered  con- 
dition of  these  giving  rise  to  the  articular 
changes. 

According  to  both  the  pyaemic  and  the  trophic 
or  reflex  theory  of  gonorrhoeal  rheumatism,  the 
joint-affection  may  originate  in  a  purulent  dis- 
charge from  any  mucous  surface,  the  urethra  in- 
cluded. Thus  joint-disease  has  occasionally  been 
obseiTed  in  association  with  chronic  uterine  dis- 
charges, dysentery,  and  chronic  bronchitis.  It  is 
beside  the  purpose  of  the  present  article  to  enter 
into  a  discussion  of  these  theories. 

Course,  Dueation,  and  Teeminations. — 
The  variable  course  of  gonorrhoeal  rheumatism 
has  been  already  sufficiently  indicated.  The 
duration  of  the  disease  is  quite  indefinite,  vary- 
ing from  a  few  days  to  many  months.  The  most 
unfavoiirable  termination  of  the  disease  is  anchy- 
losis of  the  joints,  with  hopeless  crippling;  but 
this  is  rare.    It  never  proves  fatal  directly. 

Diagnosis. — The  diagnosis  of  this  disease 
turns  upon  the  existence  of  an  urethral  discharge, 
in  association  with  articular  inflammation.  The 
occurrence  of  the  latter  in  young  male  subjects 
should  always  rouse  the  suspicions  of  the  prac- 
titioner as  to  the  presence  of  gonorrhcea ;  and  he 
ought  at  once  to  ascertain,  by  careful  inspection, 
the  state  of  the  urethra,  never  accepting,  the 
patient's  statement  on  the  subject.  In  some 
instances  the  history  of  a  recent  gonorrhoea  may 
alone  remain.  The  previous  occurrence  of  one  or 
more  similar  attacks  in  connection  with  gonor- 
rhoea will  confirm  the  diagnosis.  Ophthalmia  in 
association  with  subacute  articular  symptoms 
ought  immediately  to  suggest  the  presence  of 
gonorrhoeal  rheumatism. 

Prognosis. — The  prognosis  is  generally  fa- 
vourable. In  young,  healthy  subjects,  under  care- 
ful treatment,  the  disease  will  probably  shortly 
subside ;  whilst  it  will  prove  protracted  and  ob- 
stinate under  the  opposite  circumstances.  Gonor- 
rhoeal rheumatism  increases  in  severity,  and  the 
prognosis  is  correspondingly  more  unfavourable, 
in  subsequent  attacks.  Another  point  which 
should  be  seriously  impressed  upon  the  patient, 
by  way  of  warning,  is  that  the  risk  of  the  recur- 
rence of  arthritis  also  increases  with  each  expo- 
sure to  gonorrhoeal  infection. 

Treatment.  —  The  treatment  of  gonorrhoeal 
rheumatism  is  still  unsatisfactory.  Whilst  some 
practitioners  endeavour  to  check  the  urethral  in- 
flammation as  speedily  as  possible,  others  strive 
to  encourage  the  discharge.  The  former  plan 
appears  to  be  the  more  rational  and  the  more 
successful ;  and  the  treatment  of  the  gonorrhoea 
should  therefore  be  persevered  with.  The  atten- 
tion of  the  practitioner  will,  however,  be  directed 
chiefly  to  the  joints.  If  the  local  symptoms  be 
severe,  absolute  rest  is  necessary,  the  patient 
being  confined  to  bed,  and  the  affected  limb  pro- 
tected by  a  splint  in  such  a  way  that  applications 
can  be  made  to  the  joints.  Anodynes  may  be 
called  for  at  first,  such  as  poultices,  fomentations 
—simple  or  opiated,  or  a  liniment  composed  of 
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equal  parts  of  extract  of  belladonna  and  glycerine. 
In  other  instances  leeclies  may  be  tried;  and 
blistering  in  others,  where  there  is  either  great 
pain,  unrelieved  by  anodynes,  or  persistent  effu- 
sion.^ In  subacute  cases  with  little  pain  or  gene- 
ral disturbance,  strapping  may  be  sufficient;  and 
in  a  more  chronic  form  of  the  disease  friction  of 
the  joint  and  moderate  exercise  may  effect  a  cure, 
for  example,  of  the  knee  by  walking. 

Internal  treatment  must  be  pursued  simul- 
taneously. In  acute  cases  free  purgation  should 
be  obtained  at  first,  and  this  should  be  followed 
by  a  course  of  alkaline  salines,  either  alone  or  in 
combination  with  quinine.  If  the  disease  per- 
sist, iodide  of  potassium  should  be  given,  com- 
bined with  alkalies  or  with  iron,  according  to 
circumstances.  In  other  cases  mercurials  effect 
a  cure,  especially  if  there  be  a  syphilitic  taint, 
which  is  not  uncommonly  the  case.  The  diet 
must  be  carefully  regulated  in  the  different 
stages.  _  In  very  chronic  cases  of  gonorrhoeal 
rheumatism,  with  threatening  anchylosis,  the 
patient  should  be  sent  if  possible,  to  a  warm 
watering-place,  and  be  subjected  to  a  thorough 
course  of  treatment  both  externally  and  inter- 
nally.   See  Eheomatic  Arthritis. 

J.  Mitchell  Bruce. 

KHETJMATISM,  Muscular.— Stnon.  :  Fr. 
Bhumatisme  musculaire ;  Ger.  Muskelrheuma- 
tismus. 

DEFrNiTiON. — A  disorder  connected  with  fibro- 
muscular  structures;  generally  associated  with 
the  rheumatic  diathesis  ;  and  characterised  by 
local  pain  and  spasm,  and  a  certain  degree  of 
fever. 

jEtiologt. —  Muscular  rheumatism  is  most 
frequently  observed  in  the  subjects  of  the  rheu- 
matic diathesis.  It  occurs  in  both  sexes,  and 
at  all  ages  ;  children  and  adults  being  specially 
liable  to  rheumatic  torticollis,  and  older  subjects 
to  lumbago  and  chronic  muscular  rheumatism  of 
the  limbs.  The  exciting  causes  are  chiefly  two  ; 
first,  exposure  to  cold — above  all,  exposure  of  a 
muscular  part  to  a  '  draught '  after  exertion ; 
and  secondly,  sprain  or  strain  of  the  fibro- 
muscular  structures.  Muscular  pain,  tenderness, 
and  spasms  are  also  common  in  the  invasion  of 
acute  rheumatism,  and  in  gonorrhaal  and  chronic 
articular  rheumatism. 

Anatomical  Characters. — Nothing  is  known 
respecting  the  anatomical  characters  of  muscular 
rheumatism,  if,  indeed,  there  be  any  discoverable 
change  in  the  muscular  or  fibrous  structures. 

Symptoms. — The  disorder  usually  commences 
with  slight  febrile  disturbance,  possibly  accom- 
panied by  sore-throat.  Either  simultaneously, 
or  in  children  after  one  or  two  days,  pain  is 
experienced  in  the  region  of  some  definite  muscle 
or  muscular  mass,  such  as  the  sterno-mastoid  or 
the  muscles  of  the  loins  ;  and  this  speedily  be- 
comes so  severe  as  to  constitute  the  leading 
symptom  of  the  attack.  The  pain  is  present 
only  when  the  affected  muscle  is  thrown  into 
action,  so  that  it  may  be  perfectl}'  relieved  by 
relaxation  or  rest  of  the  parts  involved.  The 
slightest  movement,  however,  from  the  position 
of  relief  is  instantly  attended  with  excruciating 
pain,  of  a  peculiar  spasmodic  character,  which 
persists  until  relaxation  is  again  secured.  Tho 
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constant  effort  to  avoid  pain  gives  rise  to  a 
feeling  and  appearance  of  stiffness,  causing  the 
patient  to  assume  cliaracteristic  attitudes  of  the 
head,  trunk,  or  limbs.  Tenderness  on  grasping 
the  muscle  is  occasionally  well-marked.  In  some 
cases  several  of  the  joints  may  be  aifected  with 
pain  and  stiffness. 

The  constitutional  symptoms  of  muscular 
rheumatism  are  generally  those  of  mild  pyrexia. 
The  tongue  is  furred  ;  the  appetite  is  impaired  ; 
the  bowels  are  confined ;  the  pulse  is  somewhat 
frequent,  fuU,  and  soft;  and  there  is  a  feeling 
of  malaise.  In  other  instances  these  symptoms 
are  extremely  slight  or  altogether  wanting,  the 
patient  suffering  from  nothing  more  than  local 
pain.  Occasionally  there  is  catarrhal  ophthal- 
mia. 

Muscular  rheumatism  usually  persists  for 
several  days,  and  gradually  declines,  but  in  the 
milder  cases  it  may  last  for  weeks.  One  form 
of  the  disorder  is  essentially  chronic,  the  patient 
suffering  for  years  from  pain  in  various  fibro- 
muscular  structures,  especially  those  of  the 
shoulder,  arm,  thigh,  and  leg,  during  cold,  wet 
weather. 

Varieties. — The  following  local  varieties  of 
muscular  rheumatism  are  recognised  by  special 
names : — 

1.  Muscular  torticollis. — Synon.  :  Acute 
Wry-neck;  'Stiff-neck';  Caput obstipum. — Here 
the  sterno-mastoid  muscle  is  chiefly  involved,  but 
any  or  all  of  the  cervical  muscles  may  be  pain- 
ful. This  form  is  most  frequently  observed  in 
young  subjects,  and  is  often  markedly  recurrent. 
It  is  easily  recognised  by  the  fixed  position  of 
the  head ;  and  has  to  be  diagnosed  from  spas- 
modic torticollis,  sterno-mastoid  tumour,  sprain, 
and  spinal  disease. 

2.  Pleurodynia. — The  fibro-muscular  struc- 
tures of  the  chest-wall  are  the  seat  of  rheuma- 
tism in  this  variety.  Cough  is  a  common  excit- 
ing cause  of  the  complaint,  which  is  seen  chiefly 
in  adults.  Pain  is  complained  of  in  the  chest- 
wall,  usually  on  one  side ;  and  in  some  instances 
it  may  be  excruciating,  and  of  a  distressing  spas- 
modic character.  On  examination  it  is  found 
that  a  particular  intercostal  space,  or  the  origin 
of  the  pectoral  or  serratus  muscles,  is  the  seat 
of  localised  tenderness ;  and  that  every  respira- 
tory act  causes  lancinating  pain  in  the  same 
situation.  The  respiratory  movements  of  the 
affected  side  are  restrained;  but  the  ordinary 
physical  signs  of  pleural,  pulmonary,  and  cardiac 
(li.-ease  are  absent,  as  are  also  the  points  dou- 
loureux, which  characterise  intercostal  neuralgia. 
1  f  the  movements  of  the  corresponding  ribs  bo 
restrained  by  plaster  or  bandage,  the  pain  is 
eflfi'ctually  controlled.  The  direct  constitutional 
disturbance  is  generally  not  great,  unless  sleep 
be  prevented  by  pain. 

3.  Luiabago. — The  muscular  and  fibrous 
structures  of  the  loins  are  here  the  seat  of  pain, 
most  commonly  the  erector  spinae,  less  commonly 
the  latissimus  dorsi,  or  other  smaller  muscles  in 
the  same  situation,  on  one  or  both  sides.  As  the 
muscles  of  the  back  support  the  body  in  the  erect 
position,  and  participate  in  the  various  move- 
ments of  bending  the  trunk  in  all  directions,  the 
patient  may  be  compelled  to  remain  at  absolute 
root  in  bed.    More  frequently  he  is  able  to  go 
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about,  although  with  pain,  or  in  a  stooping  atti  - 
tude.  The  amount  of  febrile  disturbance  is  gene- 
rally moderate. 

Lumbago  is  ejisily  recognised  by  the  character- 
istic muscular  pain  referred  to  the  loins,  greatly 
increased  by  bending,  straightening  the  back,  or 
by  turning  in  bed;  and  by  tenderness  of  the 
muscles  on  pinching,  without  acute  defined  ten- 
derness on  pressure,  as  in  abscess  or  neuralgia. 
At  the  same  time  it  cannot  be  insisted  upon  too 
strongly,  that  careful  examination  of  the  back, 
of  the  abdomen  generally,  and  of  the  urine,  will 
alone  prevent  the  practitioner  from  falling  into 
the  not  uncommon  error  of  treating  Ciises  of 
serious  disease  for  simple  lumbago.  Renal  cal- 
culus, lumbar  abscess  connected  with  spinal 
caries,  perinephritis,  perityphlitis,  abdominal 
aneurism,  disease  of  the  rectum,  uterus,  or  blad- 
der, and  spinal  meningitis,  are  the  principal 
morbid  conditions  which  must  be  borne  in  mind 
and  excluded  in  every  instance,  before  the  dia- 
gnosis is  settled.  Pain  in  the  loins  is  also  a  very 
common  accompaniment  of  affections  of  the  but- 
tock and  lower  limbs,  such  as  sciatica,  rheumatic 
affections  of  the  hip-joint,  and  perhaps  lameness 
from  any  cause.  It  is  also  very  frequently  met 
with  in  gonorrhceal  rheumatism. 

4.  Cephalodyiiia.  —  Muscular  rheumatism 
may  affect  the  scalp,  giving  rise  to  a  dull,  aching 
kind  of  headache,  on  the  brow  or  occiput,  aggra- 
vated by  movement,  and  occasionallj'  compli- 
cated with  tenderness  of  the  eyeballs  and  oph- 
thalmia. 

o.  Dorsodynia. — Stnox.  :  Omodynia;  Scapu- 
lodynia. — These  names  are  given  to  rheumatism 
involving  the  structures  of  the  upper  part  of  the 
back  and  shoulders.  It  occurs  chiefly  in  persons 
much  exposed  to  the  weather  ;  and  has  to  be  diag- 
nosed chiefly  from  rheumatism  of  the  shoulder- 
joint,  and  certain  less  common  forms  of  neuralgia 
connected  with  the  upper  dorsal  nerves  and 
arms. 

6.  Abdominal  rheumatism.— Muscular  rheu- 
matism of  the  abdominal  walls  is  occasionally 
observed,  either  alone  or  in  association  with 
lumbago. 

Diagnosis. —  Speaking  generally,  muscular 
rheumatism  has  chiefly  to  be  diagnosed  from  neu- 
ralgia, and,  as  a  rule,  this  can  easily  be  done  bv 
the  paroxysmal  character  of  the  latter,  the  astio- 
logical  relations,  and  especially  the  physical  signs. 
The  practical  diagnosis  of  the  chief  local  varieties 
has  already  been  sufficiently  indicated. 

Peoqnosis. — The  prognosis  of  muscular  rheu- 
matism is  highly  favourable.  Under  careful 
treatment  recovery  may  be  anticipated  in  a  few 
days  or  weeks.  But  the  disorder  is  one  which 
is  peculiarly  liable  to  recur  on  exposure  to  its 
exciting  causes. 

Theatment. — The  treatment  of  muscular  rheu- 
matism consists  in  remedying  the  constitutional 
condition  ;  and  in  relieving  the  local  pain.  At 
the  very  commencement  of  the  illness,  a  hot  air  or 
Turkish  bath  may  answer  both  these  indications, 
and  give  immediate  relief.  The  first  indication 
wiU,  however,  bo  generally  best  fulfilled  by  free 
purgation,  followed  by  alkaline  salines,  such  as 
the  bicarbonate,  citrate,  or  acetsite  of  potash,  and 
acetate  of  ammonia.  In  more  feeble  subjecta 
quinine  may  be  given  in  combination  w'th  alka- 
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lieo;  and  iodide  of  potassium  in  protracteil 
oases.  The  diet  snould  be  of  the  siraplesi, 
character. 

The  best  local  treatment  consists  of  absolute 
rest  of  the  affected  parts,  which  may  be  va- 
riously secured  in  different  instances  by  confine- 
ment to  bed,  by  strapping,  or  by  plasters. 
Counter-irritants  or  anodynes,  applied  locally, 
give  groat  relief,  and  for  this  purpose  either  a 
liypodermic  injection  of  morphia,  mustard  poul- 
tices, cupping,  warm  opiate  fomentations,  or 
various  liniments  composed  of  extract  of  bella- 
donna and  glycerine,  opium,  aconite,  or  chloroform 
and  camphor,  or  of  various  combinations  of  these, 
may  be  ordered.  Belladonna  plaster  gives  at 
once  relief  and  support  in  mild  cases.  The  con- 
tinuous galvanic  current  occasionally  dispels 
the  pain  and  stififhess  almost  immediately.  The 
affected  muscles  must  be  kept  warm  and  care- 
fully protected  from  cold,  especially  in  torti- 
collis. When  rheumatism  involves  the  muscles 
of  the  limbs,  warm  anodyne  liniments  are  the 
best  local  application. 

Great  care  should  be  exercised  to  prevent  the 
recurrence  of  muscular  rheumatism,  by  wearing 
warm  woollen  clothing  ;  by  avoiding  exposure  to 
damp  and  draughts ;  by  attending  to  the  diges- 
tion and  the  bowels;  and  by  abstaining  from 
severe,  sudden,  and  awkward  muscular  efforts. 
In  chronic  or  recurrent  cases  of  the  disorder,  the 
patient  should,  if  possible,  visit  some  of  the 
English  or  foreign  baths  indicated  in  the  article 
on  EHEriiATic  Aetheitis. 

J.  MiTCHEii,  Beucb. 

EHIWOSCOPY  (pif,  the  nose,  and  crKoireu, 
I  examine). — Synon.  :  Fr.  and  Ger.  Bhinoscopie. 
The  practitioner  is  often  called  upon  to  explore 
the  nasal  cavities,  either  with  the  fingers  or 
with  instruments.  In  proceeding  to  see  the 
interior  of  the  fossae,  it  must  be  borne  in  mind 
that  the  apertures  of  the  nostrils  descend  lower 
than  their  bony  floor;  therefore,  after  having 
thrown  back  the  patient's  head,  the  nose  should 
be  elevated,  and  the  nostrils  dilated  by  means  of 
dressing  forceps.  Owing  to  the  narrowness  of 
the  fossse  digital  examination  is  difficult,  but  a 
knowledge  of  their  anatomy  will  facilitate  the 
introduction  of  instruments ;  and  the  finger  can 
be  passed  through  the  mouth  and  behind  the 
velum  pendulum  palati,  to  explore  the  margins 
of  the  posterior  nares,  and  the  naso-pharyngeal 
cavity. 

Ehinoscopy,  or  the  optical  examination  of  the 
choanse,  may  be  either  anterior  or  posterior.  An- 
terior rhinoscopy  is  simply  and  easily  conducted  by 
means  of  a  speculum,  either  in  the  form  of  a  small 
aural  speculum;  or,  better  still,  by  Thudichum's 
nasal  dilator  ;  and  it  will  be  found  that  reflected 
light,  in  most  instances,  answers  better  than 
direct  sunlight.  Posterior  rhinoscopy  must  be 
employed  to  obtain  a  view  of  the  deeper  portions 
of  the  structures,  and  of  the  posterior  aspect  of 
the  nares. 

iNSTRtJjfENTS  AND  Method.— Tho  instruments 
used,  and  the  method  of  examination,  are  the  same 
as  that  in  laryngoscopy  {see  Labynqoscope,  The), 
excepting  that  the  mouth-mirror  is  directed  for- 
wards and  upwards,  and  placed  beneath  or  be- 
hind the  velum  pendulum  palati.  By  this  moans, 
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not  only  the  nasal  passages  are  brought  under 
observation,  but  the  structures  in  immediate  re- 
lation with  them. 

On  proceeding  to  make  a  rhinoscopic  examina^ 
tion,  the  patient  should  be  directed  to  breathe 
through  the  nostrils  while  the  mouth  is  open,  so 
that  the  velum  may  be  flaccid,  and  the  introduc- 
tion of  the  mirror  facilitated.  Some  patients  are 
unable  to  sustain  this  means  of  respiration,  and 
in  such  cases,  by  causing  the  emission  of  nasal 
sounds,  such  as  the  French  m,  the  velum  ip, 
forced  forwards  and  the  palate  drops.  The  velum 
niay  be  pulled  forward  by  means  of  forceps,  but 
this  operation  is  liable  to  cause  spasmodic  action 
of  the  palatal  muscles,  and  it  may  take  a  long  time 
before  the  parts  become  accustomed  to  the  pro- 
ceeding. It  is  almost  always  necessary  to  use  a 
tongue  depressor,  as  more  room  is  obtained,  both 
for  observation  and  manipulation.  The  best  form 
of  hand  mirror  is  the  ordinary  laryngoscopic  one, 
with  the  glass  set  at  an  oblique,  and  not  a  right 
angle  to  the  handle  ;  and  in  using  it,  and  looking 
at  the  reflection  of  the  various  structures  at  the 
back  of  the  nares  or  vault  of  the  pharynx,  it  must 
be  remembered  that  only  a  perspective  view  can 
be  obtained,  owing  to  the  position  of  the  parts. 
The  structures  which  come  under  observation 
by  the  use  of  the  rhinoscopic  mirror  are — the 
posterior  surface  of  the  soft  palate  and  uvula,, 
the  posterior  and  part  of  the  lateral  portions  of 
the  septum  of  the  nose,  the  turbinated  bones, 
the  nasal  meatuses,  the  pharyngeal  walls  of  the 
Eustachian  tube  and  its  orifice,  the  vault  or  roof 
of  the  pharynx,  the  lateral  walls  of  the  pharynx, 
and  the  upper  portion  of  the  posterior  wall  of 
the  pharynx. 

The  morbid  conditions,  for  the  inspection  and 
treatment  of  which  it  may  be  requisite  to  use 
the  rhinoscope,  are  described  in  the  articles 
Nose,  Diseases  of;  and  Phabynx,  Diseases  of. 

Edward  Bellamy. 

_  EHOUCHAIj  FEEMITUS.— a  physical 
sign,  appreciated  by  palpation  of  the  chest, 
elicited  by  the  act  of  breathing  when  certain 
secretions  or  other  materials  are  present  in  the 
larger  air-tubes  or  in  a  cavity.  See  Physical 
Examination. 

EHOTTCHTTS  {fthx"',  I  snoro).— Ehonchi 
are  sounds  heard  on  auscultation  when  the  air- 
channels  are  partially  obstructed.  The  term  is 
restricted  by  some  authors  to  the  so-called  dry 
and  more  or  less  musical  sounds  produced  in 
the  bronchial  tubes,  for  instance,  sonorous  and 
sibilant  rlionchus ;  the  bubbling  and  crepitating 
sounds  in  chest-disease  being  sjjoken  of  as  r&les. 
By  other  authorities,  again,  all  such  sounds, 
whether  sibilant  or  crackling,  are  described 
either  as  rhonchi  or  as  rales,  the  terms  being 
interchangeable.    See  Physical  Examination. 

E.  DooGLAs  Powell. 

EHYTHM  ((>v0fihs,  a  measured  movement). 
The  relative  proportion  between  the  several  parts 
of  certain  actions.  In  medical  science  it  is 
generally  applied  to  the  movements  of  respira- 
tion, and  to  the  action  of  the  heart.  See  Physical 
Examination. 

EIBS,  Diseases  of —See  Chest-walls,  Dis- 
eases of. 
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KIOKETS  (A  .-Saxon,  riog,  the  back).  — 
Sy.von.  :  Kachitis;  ¥t.  Rhachiiisvie;  Goi:  It  ha- 
chilis;  Englischc  Kranlcheit. 

Definition. — A  general  disease  affecting  the 
nutrition  of  the  whole  body ;  arresting  natural 
growth  and  development;  perverting  and  delay- 
ing ossification ;  retarding  dentition ;  causing  the 
bones  to  become  soft,  and  to  yield  to  pressure, 
and  the  muscles  and  ligaments  to  waste  ;  and  \n 
many  cases  producing  alteration  of  the  brain, 
liver,  spleen,  and  lymphatic  glands. 

^TioLOGT. — Eickets  is  the  consequence  of  slow 
impairment  of  nutrition,  and  the  causes  which 
produce  it  are  principally: — bad  feeding,  foul 
air,  damp  cold  rooms,  want  of  sunlight,  want  of 
exercise,  and  want  of  cleanliness.  Of  these,  per- 
iiaps  the  first  two  have  the  greatest  influence  in 
causing  the  disease;  for  if  the  quantity  of  nu- 
tritive material  introduced  into  the  system  be 
restricted  by  an  improper  selection  of  food,  and 
if  the  oxidation  of  waste  matters  be  hindered 
by  an  insufficient  supply  of  fresh  air,  interference 
with  nutrition  is  necessarily  carried  to  a  high 
degree.  A  pure  bracing  air  will  by  itself  do 
much  in  counteracting  the  effects  of  an  improper 
dietary,  for  it  has  been  noticed  that  injudicious 
feeding  is  less  hurtful  in  country  places  where 
the  air  is  dry  than  in  large  towns.  This,  how- 
ever, may  be  partly  explained  by  the  greater 
vigour  of  the  digestive  organs  in  the  former 
case,  enabling  the  child  to  derive  nourishment 
from  food  which,  under  other  conditions,  would 
be  innutritions.  Some  children  are  affected 
more  readily  and  more  severely  by  these  causes 
than  are  others,  for  the  more  the  strength  of  the 
child  is  reduced  before  the  actual  exciting  causes 
of  the  disease  come  into  play,  the  more  quickly 
does  the  patient  fall  a  victim  to  their  effects. 
Therefore,  all  influences  which  impair  the  general 
strength,  such  as  weakness  in  the  parents,  or,  in 
the  case  of  the  child  himself,  an  attack  of  acute 
disease,  or  even  unusually  troublesome  dentition, 
must  be  looked  upon  as  predisposing  causes  of  the 
disorder.  There  is  no  proof  that  rickets  is  here- 
ditary. A  tubercular  family  predisposition  ren- 
ders the  occurrence  of  rickets  unlikely.  Eecently 
a  distinguished  foreign  physician  has  attempted, 
by  arguments  drawn  chiefly  from  morbid  ana- 
tomy, to  prove  rickets  to  be  invariably  a  conse- 
quenceof  inherited  syphilis.  But  the  reasons  for 
rejecting  this  hypothesis  are  overwhelming. 

Anatomical  Characters. —  The  bones  are 
affected  in  three  ways: — growth  is  retarded;  the 
spread  of  ossification  into  parts  still  cartilaginous 
is  interfered  with  ;  and  bone  already  ossified  is 
softened.  The  growth  of  bone  is  not  completoly 
arrested ;  it  rather  becomes  irregular.  There  is 
considerable  development  of  the  cartilaginous 
epiphyses,  and  also  of  the  fibrous  periosteum ; 
but  these  parts  ossify  incompletely  and  slowly ; 
and  as  the  normal  increase  in  size  of  the  medullary 
cavity  continues  in  the  usual  way,  the  bone  comes 
gradually  to  consist  less  and  less  of  osseous  sub- 
stance, and  more  and  more  of,  as  yet,  unossified 
matter  proliferated  at  the  circumference.  It  is 
in  this  way  that  the  bones  become  soft,  and  not 
from  any  abnormal  absorption  of  earthy  salts 
from  bone  already  ossified.  The  process  of  cal- 
cification itself,  besides  being  retarded,  ib  ab- 
Tionnal :  it  has  indeed  been  described  as  rather  a 


process  of  petrifaction  than  of  true  ossification. 
On  account  of  the  softness  of  the  long  bones, 
serious  deformities  ensue,  as  will  be  afterwardfl 
described.  The  flat  bones  become  greatly  thick- 
ened from  proliferation  of  the  periosteum.  This 
is  especially  noticeable  at  the  edges  of  the  cranial 
bones ;  and  when  ossification  is  completed,  the 
sutures  of  the  skull  can  be  felt  to  be  prominent. 
In  parts,  however,  and  especially  in  the  occipital 
bone,  the  osseous  substance  becomes  thinned  in 
places  from  absorption  under  the  pressure  of  the 
growing  brain.  This  condition,  which  is  called 
'  craniotabes,'  can  be  detected  by  palpation.  Cal-' 
cification  is  very  slow  in  the  cranial  bones,  and 
the  fontanelle  often  remains  open  long  after  the 
end  of  the  second  year. 

The  liver,  spleen,  lymphatic  glands,  and 
kidneys  are  sometimes  enlarged.  The  increase 
in  size  is  due,  not  to  the  presence  of  any  foreign 
growth  or  deposit  in  these  organs,  but  to  irregular 
hypertrophy  of  their  fibroid  and  epithelial  ele- 
ments, conjoined  with  a  deficiency  in  earthy  salts 
— an  alteration  analogous  to  the  changes  in  the 
bones.  The  brain  is  enlarged  from  an  increase  of 
the  neuroglia,  not  of  the  nerve-elements.  The 
voluntary  muscles  are  small,  pale,  flabby,  and 
soft.  Under  the  microscope  their  strise  are  seen 
to  be  indistinct.  The  urine  contains  less  urea 
and  uric  acid  than  natural,  but  more  phosphates, 
especially  phosphate  of  lime. 

Symttoms. — In  most  cases  the  symptoms  proper 
to  rickets  are  preceded  by  others  which  indicate 
a  certain  amount  of  interference  with  the  diges- 
tive functions.  There  is  occasional  vomiting ; 
the  bowels  are  often  relaxed ;  and  the  motions 
are  habitually  loose,  pasty-looking,  and  offen- 
sive. 

The  beginning  of  the  disease  is  marked  by 
profuse  sweating  of  the  head,  face,  and  neck; 
this  is  especially  seen  if  the  child  fall  asleep 
either  at  night  or  in  the  day.  Almost  at  the 
same  time  he  begins  to  throw  off  the  bed-clothes 
at  night.  He  will  do  this  even  in  winter,  and 
may  be  seen  lying  almost  naked  in  the  coldest 
weather.  Later  on,  it  is  noticed  that  the  child 
dislikes  to  be  touched,  and  cries  when  danced 
about.  He  seems  to  be  generally  tender,  and 
to  dread  movement  of  any  kind.  The  occurrence 
of  tenderness  marks  the  commencement  of  the 
characteristic  changes  in  tlie  bones.  The  ends 
of  the  long  bones  enlarge  ;  the  flat  bones  become 
thickened  ;  and  all  the  bones  lose  their  firmnes? 
and  grow  softer.  These  changes  affect  the  osseous 
system  as  a  whole,  and  lead  to  serious  deformi- 
ties. If  the  child  had  been  able  to  walk,  lie 
becomes  unsteady  on  his  legs,  or  even  loses  the 
power  of  walking  altogether.  He  sits  or  lies 
about ;  is  drowsy  in  the  daytime ;  and  at  night 
moves  his  head  restlessly  from  side  to  side,  so 
as  in  many  cases  to  wear  the  hair  off  the  occiput. 
The  flesh  is  soft  and  flabby ;  the  motions  remain 
loose  and  offensive ;  and  the  child  appears  to  be 
occasionally  troubled  with  abdominal  discomfort, 
for  he  may  be  found  asleep  in  his  cot,  resting 
upon  his  hands  and  knees  vritb  his  head  buried 
in  the  pillow. 

The  softness  of  the  bones  causes  thorn  to  yield 
readily  to  pressure,  and  it  is  to  this  cause,  and 
not  to  the  force  of  muscular  action,  as  was  at 
one  time  supposed,  that  the  defonnitifts  are 


obiefly  due.  The  long  bones  become  bent  and 
twisted.  The  direction  of  the  bending  depends 
upon  the  direction  in  which  the  force  of  pressure 
is  applied,  and  in  the  lower  limbs  will  therefore 
Viivy  according  as  to  whether  the  child  can  or 
cannot  walk.  Sometimes,  however,  if  the  disease 
begins  before  the  child  is  able  to  support  himself 
upon  his  feet,  the  lower  limbs  may  escape  de- 
formity altogether.  They  are  usually  in  such 
iCases  particularly  small  and  thin,  with  weak, 
flabby  muscles,  but  the  bones  themselves  are 
straight.  Force  of  gravity  is  another  cause  of 
deformity  of  bone.  Thus,  in  the  humerus  there 
is  often  a  curve  where  the  deltoid  is  inserted: 
this  is  produced  in  great  measure  by  the  weight 
of  the  hand  and  forearm  when  the  limb  is  raised 
by  the  deltoid  muscle. 

The  skull  is  elongated  from  before  backwards  ; 
the  fontanelle  is  wide  ;  the  sutures  are  thickened  ; 
the  forehead  is  high,  square,  and  sometimes 
prominent ;  and  the  head  generally  looks  large. 
The  face,  on  the  contrary,  appears  small  out  of 
proportion  to  the  head,  for  the  growth  of  the 
fkcial  bones  is  arrested.  By  palpation  of  the 
occiput  the  condition  named  '  craniotabes '  can 
sometimes  be  detected.  It  is  an  early  symptom. 
Dentition  is  much  delayed,  and  the  teeth  when 
cut  are  deficient  in  dental  enamel,  so  that  they 
decay  rapidly. 

The  spine  is  curved  on  account  of  muscular 
and  ligamentous  weakness  ;  and  if  this  weakness 
be  great,  the  natTiral  posterior  curve  of  the  spine 
is  so  much  exaggerated  as  almost  to  simulate 
angular  curvature.  It  disappears,  however,  at 
once  when  the  child  is  lifted  up  by  the  shoulders. 
Sometimes  the  spine  is  curved  laterally. 

The  deformity  of  the  chest  has  the  following 
characters : — The  softened  ribs  sink  in  so  as 
to  present  a  groove  passing  downwards  and  out- 
wards on  each  side  of  the  sternum.  The  bottom 
of  the  groove  is  formed  more  by  the  ribs  than 
the  cartilages,  so  that  the  enlarged  ends  of  the 
ribs,  looking  like  a  row  of  beads  under  the  skin, 
can  be  seen  lying  along  the  outer  side  of  the 
groove.  The  sternum  is  forced  forwards  by  this 
bending  of  the  ribs,  and  the  antero-posterior 
diameter  of  the  chest  is  increased.  The  defor- 
mity is  due  to  the  pressure  of  the  external  air. 
In  healthy  breathing  this  pressure  is  overcome 
by  the  resistance  of  the  thoracic  walls,  aided  by 
the  force  of  the  inspired  air.  In  the  rickety 
child  the  resistance  offered  by  the  softened  ribs 
is  greatly  reduced,  and  they  therefore  sink  in  at 
the  parts  where  they  are  least  supported.  On  ac- 
count ot  the  softened  state  of  his  ribs,  the  breath- 
ing of  a  rickety  child  is  quick  and  laborious. 

The  pelvis  is  pressed  upon  from  above  by  the 
.spine  and  the  abdominal  contents,  from  below 
by  the  heads  of  the  thigh-bones  ;  and  the  direc- 
tion of  these  forces  varies  according  to  the  posi- 
tion of  the  child.  The  general  shape  thus  pro- 
duced is  triangular,  and  the  pelvic  cavity  is  often 
greatly  narrowed. 

A  rickety  child  is  short  for  his  age  ;  for  his 
limbs,  besides  being  bent,  are  stunted,  growth  in 
them  being  more  or  less  arrested.  His  joints  are 
large,  and  loose  from  relaxation  of  the  liga- 
ments. If  the  disease  be  severe,  the  child  gets 
anaemic  and  wastes,  and  the  muscles  become 
very  flabby  and  small.    His  belly  is  big,  even 
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there  is  no  splenic  enlargement,  from 
shallowness  of  pelvis  and  flatulent  accumulation. 
Such  children  give  little  trouble.  They  are 
quiet,  and  seldom  cry  if  left  alone.  They  are 
late  in  walking,  late  in  talking,  cut  their  teeth, 
late,  and  in  nursery  phraseology  are  '  back- 
ward children.' 

CoMPUCATiONS. — One  of  the  chief  characteris- 
tics of  rickets  is  the  intense  sensitiveness  to  cold 
with  which  it  is  always  accompanied;  and  it  is  to 
chills  in  different  forms  that  a  large  proportiou 
of  deaths  occurring  in  this  disease  must  be  attri- 
buted. A  catarrh  may  affect  the  chest  or  the 
belly,  and  in  either  case  the  complication  is  a 
very  dangerous  one. 

A  pulmonary  catarrh  in  a  young  child  should 
never  be  made  light  of,  on  account  of  its  tendency 
to  cause  collapse  of  the  lung  ;  and  if  the  child  be 
the  subject  of  rickets,  the  danger  is  really  immi- 
nent on  account  of  the  softness  of  the  ribs. 

If  the  chill  affect  the  abdomen,  as  it  is  very 
apt  to  do,  an  intestinal  catarrh  is  set  up,  and 
unless  the  diarrhoea  be  quickly  arrested,  the 
strength  of  the  child  becomes  seriously  reduced. 

Besides  its  influence  in  increasing  the  suscep- 
tibility of  the  body  to  cold,  rickets  also  heightens 
the  nervous  impressibility  of  the  child.  This 
effect  is  not  a  common  result  of  mere  weakness, 
for  in  an  ordinary  case  of  malnutrition  with 
wasting,  the  natural  sensitiveness  of  the  nervous 
system  to  external  impressions  is  impaired.  It 
must  be  therefore  looked  iipon  as  a  peculiarity 
of  the  rickety  state.  Its  effects  are  seen  in  the 
attacks  of  laryngismus  stridulus  and  convulsions 
to  which  these  children  are  so  liable.  Few  cases 
of  laryngismus  occur  in  children  who  are  not  the 
subjects  of  rickets.  Such  patients  usually  have 
carpo-pedal  contractions,  and  are  liable  to  be  con- 
vulsed upon  the  very  slightest  provocation.  On 
account  of  the  backwardness  of  the  teeth  in  this 
disease,  all  nervous  derangements  are  commonly 
attributed  to  dentition  ;  but  in  rickets  dentition, 
although  delayed,  is  not  necessarily  troublesome  ; 
in  fact  the  teeth,  when  they  appear,  are  usually 
cut  with  singular  ease. 

Another  complication  often  met  with  in  rickets 
is  chronic  hydrocephalus:  the  excess  of  fluid  is 
however  small.  This  complication  is  often  sus- 
pected where  it  does  not  really  exist. 

DiAGKOSis. — When  the  symptoms  of  rickets 
are  well  marked,  the  bony  distortions  themselves 
are  sufficiently  characteristic  to  make  the  nature 
of  the  disease  unmistakeable.  It  is,  however,  of 
great  importance  to  recognise  the  early  symptoms 
of  the  disorder,  so  that  by  prompt  treatment  we 
may  prevent  the  osseous  and  other  changes  taking 
place.  It  must  be  remembered  that  loss  of 
flesh  is  a  late  symptom,  and  that  a  rickety  child 
is  not  necessarily  a  thin  one.  If  an  infant  pass 
the  ninth  month  without  any  appearance  of  a 
tooth  ;  if  his  wrists  enlarge  ;  and  if  on  inquiry  wi^ 
find  that  he  is  subject  to  head-sweats  at  night, 
and  likes  to  lie  naked  in  his  cot,  the  diagnosis  of 
rickets  may  be  made  without  hesitation.  Weak- 
ness of  the  legs  in  a  young  child  is  often  a  source 
of  anxiety  to  parents,  and  a  medical  practitioner 
is  consulted  because  the  child  is  twelve  months  old 
and  cannot  stand.  In  these  cases  the  early  signs 
of  rickets  will  almost  certainly  be  discovered. 
Looseness  in  the  joints  is  common  in  cases  of 
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nckets,  where  the  symptjms  of  the  disease  mani- 
fest themselves  at  the  end  of  the  second  year. 
The  relaxation  of  the  ligaments  is  not  as  a  rule 
combined  with  much  bone  deformity,  although  it 
may  be  so.  Weakness  of  the  legs  from  rickets 
is  distinguished  from  essential  paralysis  by  the 
fact  thiit,  although  there  may  be  no  power  of 
standing,  the  child  is  yet  able  to  move  his 
limbs ;  and  that  the  muscles,  although  weak,  are 
not  powerless. 

PitooNosis.— The  duration  of  rickets  is  depen- 
dent upon  the  duration  of  the  causes  which 
produce  it.  So  long  as  the  baneful  influences 
under  which  the  disease  originated  are  in  opera- 
tion, the  morbid  processes  continue  ;  but  when  a 
better  hygiene  is  adopted,  and  failing  nutrition 
is  restored,  recovery  begins. 

When  recovery  takes  place,  the  symptoms  gra- 
dually become  less  intense  and  finally  disappear. 
The  enlargement  of  the  joints  greatly  diminishes, 
and  even  the  bony  distortions  become  notably 
reduced,  while  the  bones  themselves  become 
thick  and  strong.  Growth,  however,  is  not  rapid, 
and  if  the  disease  have  been  severe,  the  child  sel- 
dom readies  the  average  height. 

When  the  disease  terminates  fatally,  it  is 
usually  through  one  of  the  complications  which 
have  been  mentioned.  Sometimes  the  child  sinks 
and  dies,  apparently  worn  out  by  the  intensity 
of  the  general  disease ;  but  even  in  these  cases 
the  immediate  cause  of  death  is  usually  as- 
phyxia, through  the  softened  state  of  the  ribs. 
One  cause  of  the  great  mortality  from  bron- 
chitis in  children  is  the  frequency  with  which 
that  complaint  atfcxcks  rickety  subjects,  even  a 
mild  catarrh  being  seriously  dangerous  when  the 
ribs  are  much  softened. 

In  estimating  the  prospects  of  recovery  in  any 
particular  case,  we  must  pay  attention  to  the 
amount  of  chest-distortion  ;  and  to  the  presence 
or  absence  of  disease  of  the  glandular  system. 
If  the  ribs  be  much  softened,  there  is  always 
cause  for  anxiety ;  and  if  in  a  case  of  pulmonary 
catarrh  there  be  great  recession  of  the  lower  ribs 
in  ins-piration,  the  condition  is  a  serious  one. 
The  presence  of  any  complication,  except  per- 
haps chronic  hydrocephalus,  necessarily  increases 
the  gravity  of  the  cuse. 

Treatment. — As  rickets  is  the  direct  result  of 
mal-nutrition  produced  by  the  anti-hygienic  con- 
ditions in  which  the  child  has  been  living,  our 
first  care  must  be  to  alter  these  conditions.  We 
must  see  that  the  living  rooms  are  thoroughly 
ventilated ;  that  the  child  is  taken  out  regularly 
into  the  open  air ;  that  he  is  warmly  dressed ;  and 
that  his  skin  is  kept  perfectly  clean  by  the 
abundant  use  of  soap  and  water.  We  must  next 
select  a  diet  for  the  patient  which  is  at  once 
sufficiently  digestible  and  nutritious.  The  term 
'digestible  '  as  applied  to  diet  is  a  relative  term. 
Food  digestible  to  one  infant  is  indigestible 
to  another,  and  food  readily  digested  by  a 
child  in  his  natxiral  state  of  health  becomes  in- 
digestible to  him  when  his  stomach  is  temporarily 
weakened  by  teetiiing  or  any  febrile  attack.  It 
is  not,  however,  sufficient  that  the  diet  should  be 
digestible  ;  it  must  also  be  nutritious.  Children 
kept  too  long  at  the  breast  frequently  become 
nckety  even  although  fed  at  the  same  time  upon 
other  and  suitable  food  ;  for  the  watery  breast 


nailk,  which  forms  the  principal  part  of  their 
diet,  is  sufficient  by  its  bulk  to  satisfy  their  desire 
for  food,  without  supplying  the  required  nourish- 
ment to  the  tissues.  Eickety  children  at  the 
breast  should  at  once  be  weaned,  and  if  under 
twelve  months  old,  should  be  fed  principally 
upon  milk  guarded  with  liquor  caleis  saccharatus, 
in  the  proportion  of  fifteen  drops  to  the  bottle- 
ful.  They  may  take  besides,  broths,  bread 
and  butter,  and  occasionally  the  yolk  of  an  egg 
lightly  boiled  or  beaten  up  with  milk.  Instead 
of  bread  and  butter,  the  milk  may  be  thickened 
for  some  meals  with  Chapman's  wheat  flour 
baked  in  an  oven  ;  but  farinaceous  food  should  be 
given  with  very  great  caution  to  these  children, 
on  account  of  their  tendency  to  acid  indigestion, 
which  renders  a  starchy  diet  particularly  likely 
to  disagree.  Under  twelve  months  of  age  the 
child  can  seldom  bear  more  than  one  teaspoonful 
of  a  farinaceous  powder  twice  in  the  day.  After 
the  first  year,  strong  beef-gravy,  and'flower  of 
broccoli  stewed,  may  be  added  to  the  diet.  At 
sixteen  or  eighteen  months  old,  a  little  mutton 
may  be  given,  carefully  pounded  in  a  warm 
mortar.  A  mealy  potato  well  boiled  and 
mashed  may  be  allowed,  but  the  effect  of  all 
farinaceous  food  is  to  be  carefuUy  watched.  The 
presence  of  flatulent  pains  is  a  sure  sign  that  the 
proper  quantity  has  been  exceeded. 

The  diet  and  general  hygienic  arrangements 
having  been  regulated,  the  secondary  question  of 
drug-giving  has  to  be  considered.   Before  adopt- 
ing tonic  treatment,  it  is  important  to  improve  the 
condition  of  the  bowels.  A  dose  of  castor  oil  or  of 
rhubarb  and  soda  should  be  given  to  clear  away 
undigested  food,  and  afterwards  a  few  grains  of 
bicarbonateof  sodawithadropof  tincture  of  opium 
in  a  little  aromatic  water  will  soon  remove  the 
ofFensiveness  of  the  motions.  Citrate  of  iron  may 
then  be  added  to  the  mixture,  and  the  child  should 
begin  at  once  to  take  cod-liver  oil.   The  dose  of 
the  oil  should  be  small  at  first  (i>t.  xv  — xx),  and 
while  it  is  being  taken,  the  motions  should  be 
watched  for  any  appearance  of  oil  in  the  stools; 
if  this  occur,  the  dose  is  too  large  and  must  be 
diminished.    As  convalescence  advances  other 
medicines  may  be  given ;  and  iron  wine,  quinine, 
decoction  of  oak  bark,  reduced  iron,  and  Parrish's 
food  are  all  useful.    So  long  as  the  previous 
directions  have  been  attended  to,  the  exact  tonic 
used  is  of  comparatively  little  moment:  but  cod- 
liver  oil  should  never  be  omitted  from  the  treat- 
ment.   Lime  has  been  strongl}'  recommended  by 
some  authors,  but  according  to  the  writer's  expe- 
rience is  of  little  value  unless  combined  with  j 
iron  as  in  Parrish's  food,  in  whicli  case  it  is  pro- 1 
bably  not  to  the  lime  that  the  benefit  is  to  be 
attributed.    It  may  once  more  be  repeated  that 
in  rickets  the  success  of  treatment  is  in  direct 
proportion  to  the  conscientiousness  with  which 
the  rules  relative  to  diet  and  general  manage- 
ment have  been  carried  out ;  and  the  mother 
should  be  made  to  understand  that  the  child's 
recovery  depends  upon  her  own  watchfulness  and 
care. 

The  bono  deformities  can  be  prevented  to  a 
certain  extent,  by  hindering  the  child  from  walk- 
ing while  the  bones  are  still  soft.  The  bowing 
of  the  legs  is  often  owing  to  the  child's  getting 
upon  his  feet  before  the   bones  have  become 
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sufficiently  consolidated  to  bear  the  weight  of 
the  body.  In  thesa  cases  light  well-padded 
splints  which  project  below  the  feet  will  be  the 
Vest  safeguard.  When  the  ligaments  of  the  joints 
are  loose  and  weak,  thfl  joints  may  be  much 
strengthened  by  a  well-fitting  silk  elastic  sup- 
port. 

After  the  tenderness  of  the  body  has  subsided, 
the  child  should  be  well  shampooed,  especially 
along  the  spine,  both  morning  and  evening. 

With  regurd  to  the  complications  :  — diarrhoea 
and  pulmonary  catarrh  must  be  treated  upon 
ordinary  principles.  A  good  flannel  bandage 
very  much  diminishes  the  tendency  to  relaxation 
of  the  bowels,  and  is  of  further  value  in  retarding 
the  too  rapid  descent  of  the  diaphragm,  and  eo 
in  diminishing  to  a  certain  extent  the  recession 
of  the  chest-walls  during  inspiration.  The 
nervous  complications  are  best  treated  with 
bromide  of  ammonium  or  of  potassium.  Laryngis- 
mus stridulus  is  often  cured  at  once  by  bathing 
the  whole  body  three  times  a  day  with  water  of 
the  temperature  of  60°  Fh. 

Eustace  Smith. 

EIGIDITY  {rigidus,  cold,  frozen,  stiff). — 
Stnon.  :  Fr.  Bigidite ;  Gar.  Starrheit. — This  term 
implies  the  existence  of  a  more  or  less  fixed  con- 
dition in  parts  that  ought  to  be  freely  movable. 
It  is  a  state  met  with  principally  in  the  limbs, 
where  it  is  dependent  upon  certain  imnatural 
conditions  of  the  joints  or  of  the  muscles,  either 
separately  or  in  combination.  It  may,  however, 
occur  in  the  trunk  as  a  whole,  or  in  the  neck, 
owing  to  the  existence  of  tetanic  or  tonic  spasms 
in  muscles,  due  to  one  or  other  of  various  causes. 
The  valves  of  the  heart,  and  the  arteries,  when 
stiffened  by  fibrosis,  are  said  to  be  rigid.  Again 
it  is  a  term  commonly  applied  to  a  condition  of  the 
'  OS  uteri '  during  parturition,  in  certain  women, 
in  whom  the  orifice  of  the  womb  does  not  dilate 
co-ordinately  with  the  increase  in  force  of  the 
uterine  contractions.  The  term  is  also  sometimes 
used  in  connection  with  the  features.  Marked 
rigidity  of  a  limb  at  this  or  that  joint  often 
results  from  joint-disease.  Perhaps  more  fre- 
quently, however,  rigidity  in  a  limb  is  primarily 
dependent  upon  altered  functional  or  nutritive 
conditions  of  its  muscles,  which  may  or  may  not 
be  associated  with  actual  paralysis  implicating 
the  same  parts. 

Numerous  cases  exist  in  which,  without  the 
existeuce  of  paralysis,  or  with  a  comparatively 
small  amount  of  it,  tonic  spasms  occur  in  the 
muscles  of  a  limb,  so  as  to  entail  rigidity  (see 
Spasm).  This  may  be  met  with,  for  instance,  in 
hysteria,  and  in  the  early  stages  of  some  spinal 
diseases,  more  especially  in  primary  lateral 
sclerosis. 

More  frequently  still,  however,  rigidity  is 
found  in  association  with  distmct  paralysis.  For 
many  years  a  distinction  has  been  made  between 
two  kinds  of  rigidity  associated  with  paralysis  ; 
the  one  of  which,  known  as  '  earlj'  rigidity,'  is 
apt  to  supervene  soon  after  the  onset  of  a  cere- 
bral or  spinal  paralytic  afiection ;  whilst  the 
other,  known  as  '  late  rigidity,'  comes  on  rather 
in  old  cases  in  which  mere  paralysis  with  flac- 
cidity  of  muscles  may  have  been  previously  pre- 
sent. The  former  is  now  believed  in  many  cases 
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to  have  a  tendency  to  pass  into  the  latter  form ; 
and  where  this  latter  becomes  well-developed,  it 
is  commonly  associated  with  a  secondary  or  with 
a  primary  sclerosis  of  the  corresponding  lateral 
column  of  the  spinal  cord,  even  though  the  initial 
paralysing  lesion  may  be  in  some  portion  of  the 
motor  tract  of  the  opposite  cerebral  hemisphere 
(see  Spinal  Cord,  Introduction  to  Diseases  of). 
In  early  rigidity  we  have  to  do  with  mere  func- 
tional changes  in  the  muscles,  and  the  condition 
itself  of  rigidity  is  not  constant;  it  intermits 
from  time  to  time  during  the  day,  and  commonly 
disappears  during  sleep.  But  in  late  rigidity, 
associated  with  extensive  secondary  degenera- 
tions in  the  spinal  cord,  the  nutrition  of  the 
nerves,  as  well  as  of  the  muscles  and  their  ten- 
dons, appears  to  suffer,  and  that,  for  the  most 
part,  in  an  irretrievable  manner.  This  more 
severe  condition  of  rigidity  is  associated  with 
actual  shortening  of  muscles  or  tendons,  and  in 
this  stage  but  little,  if  any,  difference  exists 
between  the  degree  of  rigidity  of  the  limbs  by 
night  and  by  day.    See  Motilitt,  Disorders  of. 

H.  Chaklton  Bastian. 

EIGOR. — Synon. :  Shivering-fit; Fr. Frisson; 
Ger.  Frostanfall. 

Symptoms. — This  state  is  characterised  by  the 
following  phenomena  : — There  is  general  shiver- 
ing, the  tremulous  movements  not  infrequently 
being  so  great  as  to  cause  chattering  of  the 
teeth.  The  face  wears  an  expression  of  great 
discomfort,  or  even  of  distress.  The  complexion, 
especially  on  the  lips  and  beneath  the  nails,  is 
blue  and  livid.  The  tongue  is  moist,  although 
thirst  is  felt.  The  fingers  are  shrivelled  and 
'  dead ; '  the  skin  dry  and  corrugated  {cutis 
anserind) ;  and  the  cutaneous  sensibility  dimi- 
nished. The  respiration  is  quickened  and  shal- 
low. The  pulse  is  frequent,  small,  and  firm.  The 
temperature  of  the  general  surface  is  raised, 
although  a  sensation  of  cold — sometimes  of 
severe  cold — often  referred  to  the  back  or  the 
abdomen,  is  present.  The  extremities,  however, 
as  the  fingers,  ears,  and  nose,  may  be  colder  than 
natural.  With  these  may  be  .combined  other  symp- 
toms, such  as  headache,  nausea,  vomiting,  and 
the  special  pains  in  the  back  or  the  limbs,  which 
are  proper  to  the  different  species  of  fever ;  but 
delirium  is  rarely  present. 

Patholoqy  and  JEtiolooy. — Eigors  are  the 
result  of  the  disturbance  of  some,  as  yet  undeter- 
mined, nervous  tract,  which,  however,  is  clearly 
connected  with,  if  not  indeed  the  same  as,  the 
great  co-ordinating  centre  in  the  medulla  for  the 
respiratory,  cardiac,  and  vascular  movements, 
and  which  must,  further,  be  in  intimate  relation 
with  the  thermotaxic  centre,  if  such  exist.  One 
of  the  exciting  causes  of  this  disturbance  may 
be  the  existence  of  some  abnormal  differences 
between  the  temperature  of  the  surface  and  that 
of  the  interior  of  the  body.  This  suggestion  of 
Liebermeister,  at  any  rate,  supplies  an  answer 
to  one  or  two  perplexing  questions.  It  enables 
us  to  understand  how  it  is  that  a  man  already  in 
the  grasp  of  a  serious  disorder,  the  temperature 
of  whose  body  ia  raised,  and  is  rapidly  rising, 
has  yet  the  same  sensation  of  cold  as  a  healthy 
man  whose  external  temperature  is  below  the 
normal,  and  whose  nervous  and  vascular  systems 
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are  merely  reacting  in  a  perfectly  natural  man- 
ner under  one  of  the  commonest  conditions  of 
animal  life,  for  in  each  case  the  surface  is  colder 
than  the  deeper  parts,  and  thus  gives  rise  to  a 
sensation  of  cold.  It  gives  a  plausible  solution 
of  the  paradox  that  the  greater  the  absolute 
heat  of  the  body  as  a  whole,  the  more  acute  is 
tlie  sensation  of  cold ;  and  it  establishes  on  a 
scientific  basis  the  empirical  belief  in  the  value 
of  rigors  as  marking  the  access  of  disease,  when 
it  is  seen  that  their  presence  is  a  proof  that 
increased  tissue-change,  as  shown  by  the  in- 
creased production  of  heat — the  very  essence  of 
fever — has  already  begun. 

The  early  diagnosis  of  fevers,  whether  idio- 
pathic or  symptomatic,  is  often  greatly  facili- 
tated by  the  careful  study  of  the  phenomena  of 
the  initial  rigors.  Putting  on  one  side  the  cases 
in  which  a  local  cause  may  be  found  to  exist, 
very  violent  rigors  occur  chiefly  in  connection 
with  the  following  diseases: — Malarial  fevers, 
relapsing  fever,  variola,  scarlatina,  erysipelas, 
pyaemia,  and  croupous  pneumonia.  They  are 
less  marked  in  typhus  and  enteric  fever,  pleu- 
risy, catarrhal  pneumonia,  and  bronchitis.  It 
must,  however,  be  remembered  that,  in  apprais- 
ing the  value  of  any  nervous  symptom,  such 
as  rigors,  the  personal  factor  is  of  extreme 
importance,  and  that  general  rules  derived  from 
averages  are  here  more  than  ever  misleading,  if 
applied  indiscriminately  to  individuals. 

An  additional  argument  for  their  central  origin 
is  foimd  in  the  well-known  fact,  that  in  children 
and  in  persons  of  unstable  nervous  equilibrium 
— for  example,  epileptics — convulsions  are  a  fre- 
quent result  of  tJie  same  causes  which  produce 
rigors  in  other  cases. 

Rigors  occiir  under  the  following  conditions : — 
1.  In  health,  when  a  more  or  less  extensive  part 
of  the  surface  of  the  body  is  chilled  by  external 
cold.  Indeed  the  chilling  of  even  a  very  small 
extent  of  skin  is  sufficient  to  produce  them.  2. 
From  irritation  of  a  sensory  nerve,  and  espe- 
cially in  connection  with  some  mucous  surface. 
Thus  rigors  are  an  everyday  result  of  the  pre- 
sence of  irritating  matters  in  the  stomach  or 
bowels,  of  catheterism,  and  of  the  passage  of 
biliary  or  renal  calculi.  3.  With  the  access  or 
the  exacerbation  of  some  local  disease,  espe- 
cially if  it  be  one  which  is  to  end  in  the  forma- 
tion of  pus.  Rigors  occur,  not  only  at  the  be- 
ginning, but  also  during  the  progress,  and  with 
great  >.iolence  just  before  the  bursting  of  an 
abscess.  Thrombosis  in  veins  is  also  attended 
by  rigors.  The  writer  himself  once  experienced 
very  violent  rigors  in  connection  with  extensive 
thrombosis  of  the  veins  of  the  left  arm,  due  to 
a  prick  received  at  a  post-mortem  examination, 
although  no  suppuration  wliatever  took  place 
during  the  whole  course  of  his  illness.  4.  At 
the  beginning  of  idiopathic  and  symptomatic 
levers,  that  is,  when  the  fever  has  already 
begun,  and  the  increased  heat-production  in  the 
viscera  has  destroyed  the  natural  balance  be- 
tween the  temperature  of  the  interior  and  of  the 
lurface  of  the  body. 

_  Although  for  practical  purposes  it  is  conve- 
nient to  distinguish  these  different  modes  of 
origin  of  rigors,  they  are  essentially  identical ; 
that  Ls,  in  each  we  have  the  effect  of  irritation 


of  a  certain  kind  conveyed  by  afferent  Oftrves  to 
some  central  tract  or  organ. 

Treatment.  —  Warm,  mildly  stimulating 
drinks  and  external  warmth  are  always  gratetui 
to  the  patient,  and  perhaps  shorten  the  duration 
of  the  attack.  Tincture  of  aconite,  in  5-minim 
doses,  has  the  reputation  of  preventing  the  occur- 
rence of  rigors  from  local  sources  of  irritation, 
and  may  perhaps  be  useful  when  they  arise  from 
more  general  or  from  constitutional  causes. 
Nitrite  of  amyl  also  has  been  employed,  appa- 
rently with  some  measure  of  success.  But  the 
only  effectual  treatment  is  that  of  the  diseased 
condition  with  which  they  are  associated,  and 
this  can  rarely  be  begun  with  advantage 
before  the  termination  of  the  rigors  or  'cold 
stage.'  Until  that  period  has  arrived  it  is  at 
best  useless  to  attempt  any  internal  medication ; 
even  quinine  is  of  little  or  no  avail  in  this  stage 
of  malarial  fever,  and  often  seems  merely  to  ag- 
gravate the  sickness,  headache,  and  general  dis- 
comfort, which  are  the  usual  concomitants  of 
rigors.  J.  Andrew. 

RIGOB  MOBTIS  (Lat.  The  stiffness  of 
death). — Synon.  :  Fr.  Bigiditi  eadavhique  ;  Ger. 
Todtenstarre. —  The  stiffening  of  the  muscles 
after  death,  due  to  coagulation  of  their  plasma. 
See  Death,  Signs  of. 

RIITGWOEM. — Stnon.  :  Tinea ;  Fr.  Teigne; 
Ger.  Ringwurm. 

Definition. — ^A  disease  of  the  hair-foUicles 
and  hair,  of  a  circular  figure,  and  spreading  in 
the  form  of  a  ring. 

.^TioLOGT. — ^Ringworm  is  essentially  a  dis- 
ease of  the  nutritive  period  of  life ;  it  is  con- 
tagious, and  sometimes  communicated  to  the 
adult,  particularly  to  women  ;  in  the  latter  case 
appearing  on  the  unhairy  parts  of  the  body,  such 
as  the  neck,  the  shoulders,  the  chest,  and  the 
arms.  It  is  very  generally  taught  and  believed 
that  the  cause  of  tinea  is  the  growth  and  de- 
velopment of  a  fungus-plant;  that  the  disease 
is  propagated  by  means  of  sporules,  which  are 
accidentally  conveyed  from  one  person  to  an- 
other; and  that  the  subsequent  folliculitis  and 
other  pathological  processes  result  from  the 
irritation  caused  by  the  parasitic  fungus.  That 
the  disease  does  not  become  universal,  insteiid  of 
being  sporadic,  is  explained  by  the  admission  that 
the  spores  require  a  favourable,  that  is,  a  morbid 
soil  for  their  evolution  and  growth.  The  writer 
of  this  article  entertains,  however,  a  different 
opinion,  and  believes  that  the  folliculitis  is  con- 
sequent on  a  depressed  state  of  health  of  the  in- 
dividual ;  that  the  follicular  epithelium  is,  there- 
fore, imperfectly  developed  ;  and  that  the  phyti- 
form  growth  is  a  proliferation  of  the  granular 
elements  of  the  immature  epithelial  cells  and  of 
the  hair-cells — a  degeneration,  in  fact,  of  their 
component  elements. 

Descbiption. — Ringworm  of  the  scalp  is  recog- 
nised by  loss  of  hair  in  one  or  numerous  patches 
of  a  circular  or  oval  figure,  and  of  an  average 
diameter  of  half  an  inch  or  an  inch.  The  base 
of  the  patch  is  somewhat  elevated  ;  more  or  less 
papulated,  from  prominence  of  unhealthy  fol- 
licles ;  coated  with  a  furfuraceous  desquama- 
tion ;  roughened  by  the  stumps  of  hair  broken  at 
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different  lengths ;  and  sometimes  covered  with  a 
matted  stratum  of  withered  and  discoloured  hair. 
There  is  rarely  any  redness  or  inflammation  of 
the  patches,  their  prominence  being  due  to  dis- 
tension of  the  follicles  with  dry  epithelial  exuviae, 
and  accumidation  of  furfuraceous  desquamation. 
Occasionally,  however,  the  patch  is  bordered  by 
an  inflammatory  ring,  and  the  latter  is  some- 
times surmounted  witli  minute  pustules.  On  the 
scalp  it  destroys  the  hair,  which  loses  colour  and 
texture,  appears  like  tow,  and  brealjs  off  close  to 
the  follicle.  In  chronic  cases  a  peculiar  scurfi- 
ness — '  diffuse  ringworm  ' — is  the  result.  On  the 
body  it  forms  red,  slightly  raised  rings,  which 
may  present  a  concentric  arrangement. 

Anatohicai  Chakactehs. — A  microscopic  ex- 
amination of  the  epithelium  of  the  follicles  and 
of  the  hair,  detects  in  the  substance  of  both 
a  phytiform  structure,  which  is  identical  in  ap- 
pearance with  that  of  mucedinous  fungi,  consist- 
ing of  mycelium  and  sporules,  and  growing  and 
proliferating  like  a  vegetable  fungus  {see  Epi- 
phtta)  ;  and  this  parasitic  fungus  has  received 
the  name  of  trichophyton.  Hence,  ringworm  is 
regarded  as  a  parasitic  disease,  and  its  contagion 
is  supposed  to  reside  in  the  sporules  of  the  epi- 
phyte, which,  it  is  presumed,  are  communicated 
from  one  child  to  another  by  the  agency  of 
combs,  brushes  and  the  atmosphere  itself. 

The  permeation  of  the  shaft  of  the  hairs  by 
the  trichophyton  renders  them  brittle ;  they 
break  off  close  to  the  aperture  of  the  follicle ; 
and  when  this  occm's  over  the  whole  surface  of 
the  patch,  the  ragged  stumps  suggest  the  idea 
of  having  been  eaten  off  by  the  grub  of  a  tinea 
or  moth.  Hence  the  terms  tinea  and  ringworm 
applied  to  the  disease  ;  the  grub  being  presumed 
to  devotir  the  hairs  from  the  centre  towards  the 
circumference,  and  so  to  give  rise  to  the  ring  or 
circular  figure  of  the  patch.  Looking  to  the 
scurfiness  of  the  patches,  WiUan  adopted  the 
term  porrigo  for  its  designation  ;  for  example, 
■porrigo  tonsurans  and  -porrigo  scutulata ;  the 
Litter  from  the  shield-like  figure  of  the  patches. 
Its  growth  by  the  circumference,  creeping  as  it 
were  into  the  surrounding  skin,  suggested  the 
term  herpes  tonsurans ;  and  the  discovery  by 
Gruby  of  a  fungus-structiu'e  commends  the  term 
j^hytosis  as  a  generic  title.  A  variety  of  ringworm 
IS  known  as  kerion.    See  Kebion. 

Pathologically,  tinea  is  a  chronic  folliculitis 
with  some  degree  of  infiltration  of  the  skin  ;  it 
is  propagated  from  a  centre  to  neighbouring  fol- 
licles, and  constitutes  a  thickened  disk  with 
thickened  margin.  On  the  scalp,  where  the  fol- 
licles are  largo,  the  former  prevails  and  the  dis- 
ease becomes  chronic  ;  whereas  on  the  non-hairy 
skin,  where  the  follicles  are  small,  the  iufhimma- 
tiou  subsides  within  the  area,  and  travels  on- 
wards bv  the  circumference.  The  folliculitis  of 
ringworm  rarely  exceeds  in  pathological  manifes- 
tation the  production  of  a  papule  with  congested 
and  infiltrated  base;  but  in  certain  constitutions 
it  may  give  rise  to  a  vesicle,  and  even  to  a  pustule ; 
the  latter  more  particularly  where  the  strumous 
diathesis  prevails.  The  more  pathognomonic 
characters  of  tinea  are  evinced  by  an  excessive 
accumulation  of  lamin<Bof  epithelium  within  the 
follicles,  and  by  u  disorganised  condition  of  the 
hair ;  the  epitiielium  as  well  as  the  hair  being 


penetrated  and  filled  with  the  mycelium  and 
sporules  of  the  trichophyte.  In  the  shaft  of  the 
hair  the  trichophyte  is  seen  in  the  form  of  stems 
branching  from  point  to  point,  or  rows  of  glo- 
bular sporules ;  whilst  the  envelope  of  the  hair 
is  oftentimes  composed  exclusively  of  sporules. 

Diagnosis. — The  diagnosis  of  ringworm  in  ito 
fuUy  developed  state  is  by  no  means  difiictdt. 
The  circular  and  oval  disks,  and  stumps  of  broken 
hair,  are  pathognomonic  of  tinea  of  the  scalp ; 
whilst  the  circular,  red,  and  elevated  rings  of 
tinea  annulata  on  the  non-hairy  skin  are  equally 
so.  Only  two  affections  approach  it  in  appear- 
ance, namely,  dry  eczema  and  area;  but  in 
eczema  capitis,  which  is  often  fiu-furaceous,  there 
are  no  stumps  of  broken  hairs,  the  hairs  being 
unaffected,  and  the  disease  is  more  chronic,  or 
there  may  be  a  previous  history  of  eczema,  or 
evidence  of  its  presence  on  other  regions  of  the 
body.  Alopecia  areata  or  porrigo  decalvans  ex- 
hibits a  total  loss  of  hair  on  a  smooth  spot,  with 
no  other  morbid  affection  of  the  skin  than  simple 
atrophy.    See  also  Kebion. 

Pboonosis. — The  prognosis  of  ring\vorm  is 
twofold: — Is  it  contagious  ?  Will  it  last  long? 
To  which  we  must  answer  that  it  is  contagious 
wherever  that  state  of  health  exists  which  is 
favom-able  to  its  development;  and,  secondly, 
that  its  duration  will  be  governed  by  the  age,  as 
well  as  by  the  powers  of  constitution  of  the 
patient.  It  is  very  rarely  met  with  in  infancy 
and  never  in  the  adult;  and, left  to  itself,  it  has 
a  natural  tendency  towards  cure.  Nevertheless, 
it  is  sometimes  prolonged  for  several  years,  and 
may  interfere  very  seriously  with  the  education 
of  children  afflicted  with  it ;  while,  in  general, 
it  is  kept  up  by  defective  hygienic  conditions  and 
unsuitable  diet. 

Tbeatmbnt. — The  treatment  of  ringworm  must 
be  constitutional  as  well  as  local :  constitutional 
to  improve  assimilation  and  nutrition;  and  local 
to  stimulate  a  feeble  tissue  to  a  more  vigorous 
and  healthy  function.  The  constitutional  reme- 
dies must  consist  of  generous  diet,  fresh  air, 
and  exercise ;  ordinary  tonics,  and  especially 
arsenic  in  nutritive  doses — for  example,  two  or 
three  minims  of  liquor  uisenicalis,  or  their  equi- 
valent of  other  arsenical  preparations,  with  the 
meals,  thi'ee  times  a  day.  The  best  local  treat- 
ment is  moderate  friction  w^ith  the  iodide  of  sul- 
phur ointment,  diluted  with  two-thirds  of  ben- 
zoated  bird,  night  and  morning ;  daily  brushing 
with  the  hair-brush ;  and  no  washing.  Where 
the  iodide  of  sulphur  ointment  proves  irritating, 
the  nitric  oxide  of  mercury  ointment,  diluted  in 
similar  proportion,  may  be  substituted.  Tinea 
annulata  of  the  body  should  be  pencilled  with 
the  liniment  of  iodine  daily,  until  the  rings  are 
arrested;  and  the  same  liuiiiieut  may  be  applied 
to  suspicious  spots  on  the  scalp,  or  as  an  addi' 
tional  stimulus  to  the  scuta  them.selves. 

The  parasitic  theory  of  the  disease  has  led  tu 
the  use  of  sulpharous  acid  and  perchlorido  or 
mercury  under  the  name  of  '  parasiticides  ' ;  but 
these  remedies  have  no  special  advantage  over 
those  already  named;  and  the  corrosive  sub- 
limate is  dangerous  unless  employed  with  great 
caro. 

In  the  French  school,  avulsion  of  the  liairs, 
called   '  epilation,'   is  the  practice  commonb 
4  T 
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adopted;  the  process  of  tearing  out  the  h.iir 
being  followed  by  the  use  of  a  weak  solution  of 
corrosive  sublimate.  This  practice  brings  to 
mind  that  terrible  French  remedy  the  pitch-cap, 
and  is  utterly  unnecessary  for  cure.  See  Epi- 
phytic Skin-Diseasbs  ;  and  Tinea. 

Ehasmus  Wilson. 

HIPPOLDSATJ,  in  the  Black  Forest, 
Germany. — Mixed  iron  waters.  See  Mineral 
Waters. 

BISUS  SABDONICUS  or  SAEDONIUS 

{risus,  a  laugh  ;  and  sardonius,  connected  with, 
or  caused  by,  the  herb  sardonia  or  sardoa,  that  is, 
belonging  to  Sardinia). — A  peculiar  expression 
of  the  face,  in  which  the  features  are  distorted 
by  spasm  of  the  muscles,  so  as  to  present  the 
appearance  of  a  painful  grin  or  laugh.  It  is 
usually  observed  in  tetanus.    See  Tetanxis. 

BODENT  ULCEE.^Synon.:  Fr.  Canerdide; 
Ger.  Epithelialkrcbs. — Eodent  ulcer  must  be  re- 
cognised as  a  kind  of  tumour ;  but  its  exact  posi- 
tion amongst  other  forms  of  new  gro\rth  is  still 
not  definitely  decided.  Hence,  in  this  work  a 
special  article  is  devoted  to  its  consideration. 
Most  authors  agree  in  classing  it  amongst  the 
epitheliomas. 

Clinical  Gua^lcie^?,.— Naked-eye  appearances. 
A  distinguishing  feature  of  most  rodent  ulcers 
is  the  fact  that  ulceration  follows  pari  passiiynth 
new  growth,  the  result  being  that,  as  in  the  case 
of  lupus,  instead  of  the  formation  of  a  swelling 
or  tumour,  an  actual  diminution  of  the  size  of  the 
part  occurs.  Another  characteristic  of  the  dis- 
ease is,  that  while  it  often  makes  its  appearance 
at  a  period  of  life  which  might  be  considered 
early  for  an  epithelioma,  it  runs  a  course  of  ex- 
treme cbronicity,  and  rarely,  if  ever,  affects  the 
lymphatic  glands.  Many  cases  last  for  twenty 
or  thirty  years,  interfering  but  little  with  the 
general  health,  and  at  times  in  part  undergoing 
a  process  of  feeble  cicatrization.  Eodent  ulcer 
begins  as  a  pimple,  usually  on  some  part  of  the 
face,  and  most  frequently  on  the  side  of  the  nose 
or  about  the  eye.  After  remaining  quiescent  for 
a  long  time,  perhaps  years,  ulceration  occui-s,  and 
continues  to  spread  with  great  slowness,  involv- 
ing in  its  course  every  structure  that  it  meets. 
Thus  in  time  huge  caverns  are  excavated  in  the 
face;  the  eyeball  may  be  destroyed;  the  nose  and 
upper  jaw  may  disappear ;  and,  not  unfrequently, 
if  the  disease  reach  the  forehead,  the  dura  mater 
is  exposed,  and  the  brain  is  seen  pulsating  at  the 
bottom  of  the  cavity.  The  appearance  of  the 
ulcer  is  characteristic:  the  surface  is  glistening, 
and  is  covered  with  very  imperfect  granulations ; 
it  has  an  uneven  level,  and  is  mottled  with  yel- 
low and  red ;  the  miu'gin  is  very  slightly  raised, 
and  somewhat  indurated,  has  a  purplish  pink 
colour,  and  is  often  considerably  undermined. 
The  discharge  is  thin  and  purulent.  Capillary 
hijemorrhage  not  unfrequently  occurs,  but  more 
severe  bleeding  is  rare.  A  section  through  the 
(^dge  shows  the  narrow  margin  of  new  growth,  in 
which  alone  the  characteristic  structure  is  to  be 
made  out.  Death  may  pccur  from  old  age  or  other 
causes  independent  of  the  disease  ;  from  an  at- 
♦,ack  of  erysipelas  or  meningitis,  or  from  maras- 
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mus  induced  by  the  constant  worry  and  dis- 
charge. 

Microscopical  Appearances. — Many  tumours 
which  approach  somewhat  nearly  the  condition 
above  described  will  be  found  on  examination  to 
exhibit  the  structure  of  a  lobular  epithelioma 
{see  Cancer)  ;  but  the  most  typical  ones  will 
usually  exhibit  something  like  the  appearance 
represented  in  fig.  119,  facing  p.  204.  Beneath 
the  epidermis,  and  imbedded  in  a  varying 
amount  of  stroma,  consisting  of  more  or  less 
well-developed  fibrous  tissue,  are  large,  roundish, 
and  irregular  masses  of  densely-packed  epi- 
thelial cells  of  small  size,  the  circumferential 
ones  taking  an  oval  shape,  while  the  deeper  ones 
are  circular.  There  is,  as  a  rule,  no  tendency  to 
the  formation  of  globes ;  but,  in  some  cases  which 
have  run  a  typical  course,  imperfect  nests  have 
been  found ;  the  so-called  prickle-cells  are,  as 
far  as  the  writer  has  observed,  never  seen.  The 
cells  are  smaller  than  those  usually  seen  in  an 
epithelioma,  and  suggest  the  origin  of  the  growth 
from  the  sweat-glands,  a  view  which  is  favoured 
by  the  fact  that  the  epithelial  masses  occasion- 
ally assume  a  more  or  less  distinctly  tubular 
arrangement.  Strenuous  advocates  are  found  in 
support  of,  and  in  opposition  to  this  theory  of  the 
primary  soui'ce  of  rodent  ulcer,  and  the  same 
may  be  said  of  other  hypotheses,  such  as  that  it 
starts  from  the  hair-follicles  or  the  sebaceous 
glands ;  but,  in  default  of  stronger  evidence  than 
is  at  present  forthcoming,  it  would  be  unvrise  to 
dogmatise  upon  the  question.  The  readerwill  find 
some  of  the  literature  of  the  subject  in  the  late 
Mr.  Charles  H.  Moore's  book  on  rodent  cancer,  in 
Dr.  J.  Collins  Warren's  monograph  on  rodent 
ulcer,  and  in  the  various  communications  to  the 
Pathological  Ti-ansactions ;  but  in  German  writ- 
ings he  must  search  under  the  head  of  Epithelial 
Cancer,  to  which  class  rodent  ulcer  has  always 
been  consigned. 

Prognosis. — The  prognosis  in  a  case  of  rodent 
ulcer  may  be  implied  from  what  has  been  said 
of  its  clinical  features. 

Treatment. — The  obvious  treatment  is  free 
removal  by  the  knife  in  the  early  stages.  Mr. 
Moore  was  a  strong  supporter  of  the  plan  of 
removing  even  very  large  ulcers ;  he  was  in  the 
habit  of  proceeding  with  the  knife  as  far  as  pru- 
dence would  allow,  and  applying  chloride  of  zinc 
paste  to  any  parts  it  was  considered  unsjife  to  re- 
move. This  treatment  in  his  hands  and  in  that 
of  others  has  been  followed  by  very  marked 
success.  R.  J.  GonLKE. 

BOISDOBF,  in  Germany. — Mixed  alkaline 
table  waters.    See  Mineral  Waters. 

BOMB,  Central  Italy. — Moderately  warm, 
moist,  fairly  calm,  sedative  winter  climate. 
Mean  temperature,  winter,  46  75°  Fahr.  Prevail- 
ing winds,  S.E.  and  N.  See  Climatb,  Treatment 
of  Disease  by. 

BOSALIA  {rosa,  a  rose). — A  rose-coloured 
rash  ;  a  term  formerly  applied  to  scarlatina  and 
rubeola,  before  these  rashes  were  clearly  difler- 
entiated. 

BOSEOIiA  {rosa,  a  rose).— Stnon.  :  Fr. 
RosioU,  Ger.  Eoscola.—ThiB  affection,  the  name 
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<if  ■which  is  derived  from  its  crimson  tint  of 
colour,  is  one  of  the  exanthemata  or  rashes 
■of  the  skin,  and  in  common  parlance  is  called 
'  rose-rash.'  In  general  characters  it  resembles 
a  mild  form  of  measles,  and  has  consequently 
received  the  name  of  '  false  measles.' 

iExiOLOGT. — The  cause  of  this  exanthem  is 
feverish  excitement,  resulting  from  heat  and 
«xhaustion ;  hence  it  is  frequently  epidemic  in 
hot  weather.  Although  allied  in  appearance  with 
measles,  it  cannot  be  regarded  as  contagious. 
Frequently  it  is  symptomatic. 

Description. — Eoseola  ordinarily  assumes  the 
form  of  a  punctated  rash,  more  or  less  suffused, 
but  it  sometimes  occurs  in  small  erythematous 
blotches,  which  spread  by  the  circumference 
and  form  rings.  In  the  latter  cases  it  is  only 
distinguishable  from  erythema  by  its  roseate 
<:olour. 

The  exanthem  forms  part  of  a  slight  febrile 
attack,  attended  with  weariness,  lassitude,  nau- 
sea, and  prostration  ;  and  is  accompanied  with 
more  or  less  redness  of  the  fauces,  and  sometimes 
with  swelling  and  tenderness  of  the  submaxillary 
glands  and  occasionally  of  the  neighbouring 
lymphatic  glands.  The  exanthem  has  a  course  of 
four  or  five  days  or  a  week,  and  then  disappears, 
leaving  the  patient  convalescent;  and,  like  its 
congeners  the  exanthemata,  it  begins  with  the 
head,  then  travels  downwards  to  the  trunk  of 
the  body,  and  is  last  perceivable  on  the  arms 
and  legs.  It  is  rarely  of  sufficient  force  to  be 
followed  by  exfoliation  of  the  epidermis. 

Vahieties.  —  Besides  those  objective  terms 
which  liken  roseola  to  measles,  it  has  likewise 
been  called  after  the  seasons  when  it  commonly 
occurs,  R.  mstiva  and  B.  auiumnalis.  Other 
terms,  such  as  R.  punctata,  corymhosa,  maculosa, 
orbicularis,  annulata,  and  papulata  relate  to 
rarieties  of  its  pathological  characters.  An 
exanthem,  identical  in  appearance  with  idio- 
pathic roseola,  is  met  with  in  secondary  syphilis ; 
the  punctated  rash  which  is  associated  with  con- 
tinued fever  is  likewise  a  roseola ;  whilst  other 
forms,  which  have  been  observed  associated  with 
variola,  vaccinia,  gout,  rheumatism,  and  cholera, 
may  be  regarded  as  erythemata  resulting  from 
venous  hyperaemia. 

Diagnosis.— The  diagnosis  of  roseola  has  been 
sufficiently  illustrated  by  the  above  description 
—a  punctated  rash,  corymboid  like  measles,  but 
sometimes  orbicular  or  annulate  like  erythema  ; 
its  special  pathognomonic  characteristic  being  its 
crimson  or  rose  colour. 

Pno(iNosis.— The  prognosis  of  roseola  is  fa- 
vourable ;  the  feverish  disturbance  subsides  in  a 
few  days  or  a  week.  The  prognosis  of  symptomatic 
cases  necessarily  varies. 

Treatment. — Rest  and  repose  together  form 
an  important  element  in  the  treatment  of  roseola. 
A  mild  purge  may  be  necessary  to  regulate  the 
digestive  organs,  and  may  be  accompanied  with 
efFervescent  salines.  Locally,  the  skin  should 
be  anointed  with  some  soothing  and  un-irritat- 
ing  oily  substance,  such  as  vaseline,  olive  oil,  or 
benzoated  lard.  Erasmus  Wilson. 
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bella ;  frequently  employed  by  English  practi- 
tioners.   See  EuBBLLA. 


n:  ^ 

IT 


ROSE-EASH.— A  popular  name  for  roseola. 
See  Roseola. 

ROTHELN.— The  German  svnonym  for  ru- 


EOUND-WOBMS.  — In  respect  of  their 
foi-m  the  various  species  of  nematoid  entozoa 
more  or  less  resemble  earth- 
worms, and,  consequently,  are 
collectively  called  round-worms; 
but  the  'term  is  by  many  persons 
restricted  to  the  large  lumbricoid 
parasites  which  infest  man  and 
several  of  the  lower  animals. 

Description. — The  human 
round- worm  (Ascaris  lumbricoides) 
v;iries  much  in  size,  the  males 
measuring  from  four  to  seven 
inches  in  length,  and  the  females 
usually  from  nine   to  fourteen 
inches,  though  an   instance  has 
been  recorded  from  America  where 
a    female    measured  seventeen 
inches.    The  general  structure  of 
the  worm  was  long  ago  investi- 
gated by  Cloquet,  Owen,  Dujar- 
din,  Busk,  and  others;  but  the 
most  modern  and  important  addi- 
tions to    our  knowledge  of  its 
anatomy  are  due  to  the  writings 
of  Eberth,  Bastian,  Schneider,  and 
Leuckart.   In  the  matter  of  deve- 
lopment, the  writings  and  labours 
of  Nelson,    Thomson,  Kolliker, 
Meissner,  Eichter,  Davaine,  and 
Heller  are  particularly  noteworthy. 
The  precise  manner  in  which  the 
essential  act  of  fertilisation  is  ac- 
complished in  nematoids  carries 
with  it  no  practical  issue,  but  ex- 
periments with  the  mature  ova 
have  an   important  bearing  on 
questions  of  sanitation  and  infec- 
tion.   Verloren,  Vix,  and  others 
have  reared  intra-chorional  em- 
bryos of  various  nematode  species 
in  water ;  and  the  writer  himself 
has  watched  the  development  of 
the  eggs  of  Ascaris  lumbricoides, 
in  fresh  water,  through  aU  the 
stages  of  yelk-segmentation  up  to 
the  stage  of  an  imperfectly  organ- 
ised, coiled  embryo,  subsequently 
keeping  the  ova  alive  in  this  con 
dition  for  a  period  of  three  months. 
Dr.  Davaine  pushed  the  facts  of 
development  much  further.  He 
kept  the  ova  alive  for  upwards  of 
five  years.   He  administered  some 
of  these  five-year-old  embryos  to 
rats,  and  had  the  satisfaction  of 
finding  a  few  of  the  eggs  in  the 
rodents'  fseces,  with  their  con- 
^%  lumbHcZ  t^'"^''  ^vcihvyos  stiU  alive,  but 
rfcj ;  male,with  striving  to  escape  the  shells.  As 
exaortcd   spl-  a  general  result  it  may  be  said 
?odgm%':'"°  that  the  embryos  escaped  their 
shells;  but  only  in  the  case  of 
those  eggs  whose  contents  hud  arrived  at  an 
early  embryonal  stage  of  growth,  did  the  gastno 
juice  of  the  experimental  animals  act  upon  the 
shells,  and  thus  liberate  the  contents  of  the  ov> 
4  T  ? 
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Of  yet  more  practical  importance  are  the  obsor- 
rationsof  Hellor,  respecting  a  2JOA/;-7«or^m  'find' 
made  in  May,  1872.  In  the  small  intestines  of  a 
lunatic  he  discovered  eighteen  specimens  of  very 
young  round-worms  ;  all  of  them  being  referable 
to  the  species  in  question  {A.  lumbricoides).  They 
severally  measured  from  i  to  ^  au  inch  in  length. 
Now,  as  Heller  himself  has  pointed  out,  between 
the  embryos  as  they  appear  at  the  time  of  their 
expulsion  from  the  egg  and  the  smallest  round- 
worms hitherto  seen  in  the  human  subject,  we 
have,  as  regards  size,  an  immense  gap  to  bridge 
over.  This  '  find'  of  Heller's,  therefore,  tends  to 
make  it  appear  almost  certain  that  the  common 
round-worm  completes  its  life-cycle  without  the 
necessity  of  having  to  pass  through  the  body  of 
any  intermediary  animal  bearer.  The  truth  of 
this  conclusion,  moreover,  is  borne  out  by  nu- 
merous facts,  which  have  come  to  the  knowledge 
of  the  writer.  In  one  instance  brought  under 
his  notice,  a  local  endemic  of  roundworm-hel- 
minthiasis was  clearly  traceable  to  drinking 
water  from  a  filthy  stream,  into  which  sewage- 
deposits  flowed.  The  further  treatment  of  this 
subject,  in  reference  to  public  health,  will  be 
found  more  fully  discussed  in  the  -oTiter's  second 
memoir  '  On  the  Dispersion  and  Vitality  of  the 
Germs  of  Entozoa,'  read  before  the  Association 
of  Medical  Officers  of  Health  {Medical  Times  and 
Gazette,  1871,  p.  215). 
The  Ascaris  mystax  is  described  in  the  article 

ASCAJIIDES. 

Stsiptoms. — The  symptoms  superinduced  by 
round-worms,  and  the  practical  management  of 
cases,  more  immediately  concern  the  physician 
and  practitioner ;  but  in  England,  the  disorder 
is,  speaking  relatively,  not  very  prevalent.  In 
some  countries  round-worms  in  the  human  sub- 
ject are  extremely  frequent,  this  being  especially 
the  case  in  tropical  regions,  as  in  India,  in 
China,  in  Central  America,  and,  according  to  Dr. 
Dyce,  still  more  notably  in  the  Mauritius  {Medi- 
cal Gazette,  1834).    Whilst,  in  British  practice, 

we  seldom  encounter 
more  than  one,  or,  it 
may  be,  several  spe- 
cimens in  each  patient, 
it  is  no  uncommon  ex- 
perience abroad  to  en- 
coxmter  several  scores 
in  a   single  bearer. 
Now  and  then  from 
one  to  several  hun- 
dred specimens  have 
Tia.  72.  Asearit  mystax  ;  male  been  removed  from  a 
(a),  and  female  (4).   Natural  jj^       j^^gt  jj^t  gudj 
size.  MterLeuckart.  instances  are  compa- 

ratively rare  in  England.  Marshy  and  low-lying 
grounds,  in  the  neighbourhood  of  dwellings,  are 
eminently  productive  of  round-worms,  hence 
their  companitive  abundance  in  some  parts  of 
Holland,  and  in  the  lake-districts  of  Sweden. 
Dr.  Brandt,  of  Oporto,  informs  the  writer  that 
lumhricoids  are  very  common  in  Portugal,  affect- 
ing something  like  76  per  cent,  of  the  children, 
who  frequently  pass  large  numbers  by  the 
mouth  as  well  as  by  the  anus. 

Many  romarkiible  phenomena  result  from  the 
presence  of  those  largo  worms  in  the  human  sub- 
jenl.    Ordinarily,   the  symptoms  bear  a  close 
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resemblance  to  those  arising  from  thiead-worms, 
but  the  results  are  commonly  of  a  graver  charac- 
ter. As  stilted  in  the  writer's  published  lectures 
{Worms,  p.  113),  they  give  rise  to  colicky  and 
shooting  pains  about  the  abdomen,  followed 
generally  by  more  or  less  dyspepsia,  and  ac- 
companied with  nasal  itching,  nausea,  vomiting, 
and  even  diarrhoea.  Sometimes,  also,  there  is 
cerebral  disturbance,  attended  with  general  rest- 
lessness and  convulsive  twitchings  during  sleep. 
In  severe  cases,  amaurosis,  catalepsy,  convulsions, 
erotomania,  and  death  by  enteritis  or  by  per- 
foration of  the  intestine,  have  been  known  to 
occur.  These  worms  have  a  remarkable  ten- 
dency to  grope  about  the  intestinal  canal,  as  if 
seeking  a  new  abode,  and  thus  it  is  that  they 
not  unfrequently  make  their  way  into  various 
and,  so  to  speak,  unsiiitable  parts  of  the  body, 
where  they  cannot  thrive.  Amongst  other  strange 
situations,  the}'  have  not  unfrequently  been 
found  in  the  gall-duct,  in  the  cavity  of  the 
thorax,  and  especially  in  the  parietes  of  the 
abdomen.  This  habit  of  wandering  often  proves 
fatal  to  them.  Any  foreign  solid  body  in  the 
intestine,  with  a  suitable  hole  in  it,  is  sure  to 
attract  their  attention,  and  to  form  a  sort  of 
worm-trap.  Thus  these  parasites  have  been 
strangled  by  metallic  buttons,  by  '  hooks  and 
eyes,'  by  an  open-topped  thimble,  and  by 
other  miscellaneous  foreign  bodies  accidentally 
or  purposely  swallowed  by  their  human 
bearers. 

Numerous  cases,  many  of  them  fatal,  have 
appeared  in  journals  during  the  last  half-century. 
The  writer's  treatises  on  Entozoa  (1864)  and 
Parasites  (1879),  as  well  as  Davaine's  Traite 
(1877),  abound  with  references  of  this  kind,  and 
since  these  books  were  published  other  notable 
cases  have  been  placed  on  record.  Amongst  fatal 
instances  occiirring  in  this  country,  the  cases  by 
Blair  {Edinburgh  Medical  Journal,  1861)  and 
Rogers  {Lancet,  1848)  deserve  mention.  An 
interesting  example  of  perforation  and  conse- 
quent abdominal  abscess,  followed  by  successful 
treatment,  was  also  recorded  by  Sheppard  {Bri- 
tish Medical  Journal,  1861).  A  case  very  similar 
to  this  has  been  orally  communicated  to  the 
writer  by  Dr.  Reginald  Pierson,  of  Leipzig,  the 
patient,  a  soldier,  having  come  under  his  care 
during  the  Franco-German  war. 

Children  appear  to  be  more  liable  to  harbour 
large  numbers  of  these  worms  than  grown  per- 
sons. Kuehenmeister  refers  to  a  case  where  a 
child  passed  103  worms,  and  to  a  second  in- 
stance where  another  child  was  infested  by  up- 
wards of  300  ;  whilst,  in  Gilli's  yet  more  strik- 
ing case  the  child  voided  no  less  than  610  worms 
{Giorn.  d.  Sci.  Med.  di  Torino,  1843).  In  a  case 
communicated  to  the  writer  by  Dr.  Mackeith. 
of  Sandhurst,  Kent,  the  patient,  a  child  of  only 
five  years,  passed  upwards  of  300  worms,  most 
of  them  having  been  expelled  in  consequence 
of  appropriate  treatment  with  Siintoniue  and 
aloctic  mixtures.  One  of  the  specimens  mea- 
sured 15  inches  in  length.  The  sympathetic 
nervous  symptoms  are  often  most  serious.  Hy- 
steria, catalepsy,  chorea,  epileptiform  seizures, 
paralysis,  loss  of  sight,  deafness,  mental  de- 
fects, eclamptic  fits,  convulsions,  maniacal  ex- 
citement, and  other  obscurer  phenomena,  have 
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oeen  recorded  as  due  to  the  presence  of  these 
nrorms.  That  these  affections  have  in  most  in- 
stances been  exclusively  due  to  the  presence 
of  the  parasites,  is  proved  by  the  fact  of  the 
frequent  and  immediate  disappearance  of  the 
symptoms  following  the  expulsion  of  the  worms. 
The  writer  is  indebted  to  Dr.  H.  Cooper  Rose 
for  particulars  of  a  case,  in  which  a  child  only 
fifteen  months  old  suffered  from  severe  convul- 
sions, the  symptoms  entirely  disappearing  after 
the  expulsion  of  upwards  of  a  score  of  these 
lumbnooids.  Cases  of  the  most  violent  delirium, 
and  even  of  complete  idiocy,  have  entirely  re- 
covered upon  the  emplo}'ment  of  suitable  vermi- 
fuges; whilst  in  instances  where  the  presence 
of  the  worms  has  either  been  overlooked  or 
disregarded,  a  fatal  result  has  ensued.  In  the 
standard  work  by  Davaine,  numerous  instruc- 
tive references,  with  particulars  of  the  cases,  are 
folly  recorded ;  whilst  the  writer's  introductory 
work  supplies  many  others.  In  this  connection, 
also,  an  interesting  and  instructive  paper  by 
Assist.-Surg.  G.  D.  D.  Goopta  appeared  in  the 
Indian  Medical  Gazette,  and  London  Medical 
Record,  1874.  From  observations  made  at  the 
dispensary  at  Tangail,  he  concludes  that  lum- 
bricoid  worms  may  be  an  exciting  cause  of 
suicide.  Such  deaths  are  more  common  among 
the  Mussulmans  than  the  Hindoos.  Round- 
worms were  found  by  Goopta  in  twelve  out  of 
eighteen  bodies  of  suicidal  hanging,  that  is, 
in  about  67  per  cent.  The  gi-eater  number  of 
those  who  committed  suicide  were  of  the  age 
at  which  the  worm  is  frequent.  When,  by  reflex 
action,  the  worms  bring  on  irritation,  the  suf- 
ferers turn  peevish  and  low-spirited,  and  can 
scarcely  withstand  any  trifling  reprimand  or  cor- 
rection. To  them  these  insignificant  causes  be- 
come so  painful,  that  they  immediately  resolve 
to  relieve  themselves  by  suicide,  the  hanging- 
method  being  generally  adopted. 

DiACfNosis. — The  diagnosis  of  round-worm  is 
usuaUy  a  very  simple  matter,  because  the  patient 
is  sure  sooner  or  later  to  pass  one  or  more  para- 
sites, even  though  he  or  she  may  not  have  taken 
medicine.  In  cases  where  only  one  worm  exists 
its  presence  is  rarely  suspected,  and  in  those 
instances  where  the  existence  of  these  worms  is 
overlooked,  although  many  happen  to  be  present, 
it  often  turns  out  that  they  are  lodged  in  the  sto- 
mach instead  of  occupying  their  more  usual  seat, 
namely,  the  small  intestines.  In  aU  obscure  cases 
of  dyspepsia  and  the  like,  especially  if  there  be 
colic,  it  is  well  for  the  practitioner  to  make  a 
microscopic  examination  of  the  faeces.  In  cases 
of  chronic  vomiting,  especially  if  there  be  hffi- 
matemesis,  the  contents  of  the  stomach  should 
be  carefully  scrutinised,  for  in  this  way,  as  the 
writer  himself  has  found,  the  ova  of  the  lumbri- 
coids  may  be  detected,  and  the  true  nature  of  the 
case  will  at  once  become  apparent.  On  the  other 
hand,  the  practitioner  should  exorcise  the  greatest 
caution  lest  he  give  encouragement  to  the  notion 
of  parasitism  (so  often  erroneously  entertained 
by  hypochondriacal  subjects),  without  fully  going 
into  the  history  and  other  particulars  of  any 
gi\  en  case. 

Treatment.  — \ATi en  once  we  are  satisliod  as  to 
the  presence  of  round- worms,  their  expulsi  on  is  ne- 
cessary, and,  fortzaately,  not  very  difficult  of  exe- 
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cution.  Of  the  many  vermifuges  recommended, 
noneare  equal  to  santonine,  which  in  the  case  of 
children  may  be  administered  in  the  form  of 
powder,  in  doses  of  two  to  foiir  grains,  mixed 
■n-ith  sugar  and  sprinkled  on  bread  and  butter, 
and  followed  by  a  saline  cathartic,  or  a  large 
spoonful  of  castor-oil.  Many  prefer  to  mix  the 
crystalline  powder  with  the  oil  itself,  or  to  com- 
bine it  with  two  or  three  grains  of  the  resin 
of  scammony.  The  plan  of  giving  the  drug  over 
night,  followed  by  a  morning  cathartic,  is  objec- 
tionable to  some  extent,  since  it  leaves  abundance 
of  time  for  the  santonine  to  exert  its  physio- 
logical action,  which  is  not  the  purpose  in- 
tended. For  adults  from  five  to  ten  or  even 
fifteen  grains  are  often  employed  on  the  Conti- 
nent ;  but  the  writer  has  seen  evil  effects  from 
the  larger  doses,  and  considers  it  imprudent  to 
administer  more  than  five  grains  once  a  day 
for  three  days  in  succession,  combined  with 
castor-oil.  If  larger  doses  are  given  the  effects 
should  be  carefully  watched,  as  this  drug  has 
been  known  to  produce  tenesmus,  spasms,  and 
even  haemorrhage.  The  wi-iter  has  several  times 
noticed  giddiness,  with  more  or  less  mental  con- 
fusion, as  the  resiilt  of  moderate  dosing  with 
santonine.  In  all  cases  it  is  as  woU  to  tell  the 
patient  that  vision  is  apt  to  become  tempo- 
rarily impaired:  and  that  the  daylight,  as  well 
as  all  objects  looked  at,  may  appear  yellow,  or, 
in  rarer  cases,  blue  or  green.  The  urine  almost 
always  acquires  a  deep  yellow  or  red  tinge,  which 
is  alone  suf&cient  to  alarm  some  patients.  For- 
tunately these  physiological  phenomena  quickly 
disappear.  Perhaps,  as  regards  the  employment 
of  santonine,  it  is  as  well,  in  the  case  of  young 
persons,  to  follow  the  advice  of  Kiichenraeister, 
who  remarked  that  we  '  should  never  administer 
more  than  eight  grains  in  two  days,  divided  into 
doses  of  two  grains  each  twice  a  day.' 

Amongst  the  various  other  remedies  employed, 
aloes,  scammony,  jalap,  calomel,  sulphur,  and 
turpentine  hold  a  prominent  place ;  but  their 
utility  as  vermifuges  is  for  the  most  part  due 
rather  to  their  drastic  properties  than  to  any 
specific  action  on  the  worms  themselves.  As  a 
himbricifuge,  no  remedy  is  equal  to  santonine, 
which,  however,  may  be  combined  with,  or  fol- 
lowed by,  any  one  of  the  above-mentioned  drugs 
vidth  advantage.  If  santonine  and  turpentine  be 
employed,  they  should  be  combined  with  castor- 
oil.  Dr.  Pockles,  of  Holzminden,  recommends  the 
powdered  root  of  male  fern  in  conjunction  with 
ordinary  purgatives;  whilst  kamala  and  kousso 
are  spoken  of  favourably  bj'  others.  In  doses  of 
from  one  to  two  drachms,  the  kamala  powder 
has  proved  effectual  in  the  hands  of  Drs.  Mac- 
kinnon,  Ramskill ,  and  Leared.  The  South  African 
fern-powder,  or  '  payna,'  so  nmch  employed  by 
the  KaflSrs  for  tape-worm,  has  also  been  recom- 
mended ;  but  its  lumbricifuge  virtues  are  probabl3' 
inferior  to  those  of  kousso  and  male  fern,  which 
latter  drugs  ought,  in  the  writer's  opinion,  to  bo 
employed  only  in  cases  of  taenia.  According  to 
Davaine,  the  so-called  'varcc,'  or  Corsican  moss, 
which  is  procured  from  various  species  of  sea- 
weed, is  much  employed  in  France,  but  the  re- 
sults obtained  are  variable,  probably  owing  to 
adulteration.  Dr.  E.  J.  AVaring  speaks  favour- 
ably of  several  Indian  remedies.   Thus  thu  zU-si 
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or  tfteet-tsee,  the  black  varnish  of  the  Burmese, 
is  said  to  be  a  most  efficacious  lumbricifuge,  and 
the  Burmese  also  employ  a  fungus,  or  worm- 
mushroom,  called  t/ianmo,  which,  according  to 
Dr.  Packman,  has  considerable  anthelmintic 
power.  The  inhabitants  of  Java,  and  the  Chinese 
living  at  Macao,  employ  a  worm-fruit  termed 
e4y-tlum,  obtained  from  the  plant  quisqualis 
indioa.  There  is  also  a  small  annual,  vernonia 
antholmmtica,  extensively  distributed  chroughout 
Hindostan,  the  seeds  of  which,  according  to 
"Waring,  are  held  in  the  highest  repute  amongst 
the  people  of  Southern  India.  Many  other  drugs 
having  drastic  and  anthelmintic  properties  are 
employed  in  Eastern  countries  ;  but  of  all  the 
various  remedies  none  is  so  satisfactory  as  san- 
touine,  combined  with  or  followed  by  purgatives, 
and  continued  for  several  days  in  succession.  See 
AscAKiDEs;  and  Luiibeictts. 

T.  S.  COBBOLD. 

EOYAT,  in  France.  —  Muriated  alkaline 
waters.    See  Mineeai,  Waters. 

BTTBBIWG  SOUND.— A  synonym  for  fric- 
tion-sound.   See  Physical  Examination. 

EUBEFACIENTS  {ruber,  red,  and  facio,  I 
make). — A  class  of  counter-irritants  which  pro- 
duce simple  redness  of  the  skin.    See  Codnter- 

niEITANTS. 

ETJBELLA  (dim.  of  Rubeola).—  Synon.  : 
Rubeola  sine  catarrho ;  False  Measles ;  German 
Measles  ;  Epidemic  Roseola ;  Er.  Rougeole ;  Ger. 
Rbtheln. 

Definition. — A  specific  eruptive  fever,  the 
rash  appearing  during  the  first  day  of  the  illness, 
beginning  on  the  face  in  rose-red  spots,  extend- 
ing next  day  to  the  body  and  limbs,  subsiding 
with  the  fever  on  the  third  day,  and  not  preceded 
by  catarrh  or  followed  by  desquamation. 

JEtiology. — Propagated  by  contagion,  rubella 
occurs  in  epidemics,  often  of  limited  extent,  but 
with  sporadic  offshoots.  It  has  a  long  period  of 
incubation,  mostly  a  fortnight,  the  extremes  being 
from  six  to  twenty-one  days.  Hence  a  difficulty 
in  tracing  the  source  of  personal  infection ;  this 
is  increased  by  the  slight  and  transient  nature  of 
the  illness  allowing  patients  to  mix  freely  with 
others.  One  attack  is  preventive  of  a  recurren'^e, 
but  is  not  protective  against  either  measles  or 
Bcarlefc-fever,  nor  do  attacks  of  either  of  these 
diseases  in  any  way  modify  the  liability  to  this 
one ;  it  is  as  distinct  from  them  as  is  chicken- 
pox  from  small-pox.  During  epidemics  of  measles 
or  of  scarlet-fever  mild  and  irregular  cases  of 
both  are  not  unfrequently  mistaken  for  this  ex- 
anthem  ;  well-marked  outbreaks  of  it  are  often 
attributed  to  measles,  while  slight  attacks  of 
scadet-fever  are  miscalled  rotheln,  and  a  hybrid 
disease  imagined  which  has  no  existence.  Very 
young  infants  seem  less  susceptible  than  older 
children  ;  a  child  at  the  breast  has  been  known  to 
escape  when  the  mother  and  other  children  in 
the  family  have  been  attacked.  Adults  not  un- 
frequently suffer,  as  many  persons  escape  attacks 
in  childhood;  sex  makes  no  difference.  The 
disease  is  contagious,  oven  before  the  rash  is 
thrown  out,  and  it  continues  to  be  so  for  some 


days,  or  it  may  be  weeks  afterwards.  .Second 
attacks  are  rarer  than  in  seark-t-fever,  but  the 
rule  against  them  may  be  less  absolute  tlian  for 
measles.  Rotheln  is  seldom  fatal ;  when  a  mor- 
tality is  reported  as  high  as  3  per  cent,  of  the 
attacks,  measles  is  present. 

Symptoms. — Slight  fulness  of  head,  heaviness, 
pain,  or  giddiness  is  felt,  with  aching  of  the  back 
or  limbs,  and  a  little  tenderness  of  the  throat,  for 
twelve  hours  or  a  day  before  the  rash  appejirs. 
Very  often  the  rash  is  first  seen  with  surprise,  as 
the  feeling  of  illness  has  passed  or  may  have  es- 
caped notice.  Some  enlargement  of  the  lymphatic 
glands  in  the  neck  is  an  early  sign,  most  marked 
in  children.  There  is  redness  of  the  fauces  and 
uvula,  less  mottled  than  in  measles,  not  fco  in- 
tense as  in  scarlet  fever;  the  tonsils  are  full 
and  smooth ;  there  is  no  ulceration.  Sometimes 
an  odour,  as  in  measles,  attends  the  rash.  The 
eyes  are  suffused,  but  there  is  little  or  no  coryza ; 
the  lids  are  somewhat  swollen  and  irritable;  the 
face  is  flushed,  and  the  cheeks  are  red  or  full  be- 
fore the  appearanceof  the  spots.  These  are  bright 
red,  raised,  rounded,  with  clear  skin  between  them, 
but  they  soon  coalesce ;  not  grouped  as  in  measles, 
the  spots  are  more  prominent  than  in  scarlet- 
fever,  and  there  is  not  the  finely-diSused  redness 
of  the  neck  and  chest  observed  in  that  disease. 
Moreover,  the  rash  is  already  fading  from  the  face 
and  upper  part  of  the  body  while  extending  to 
the  limbs,  so  that  it  is  less  intense  on  the  third 
day.  It  leaves  some  itching,  or  a  very  fleeting 
yellowish  tinge,  but  no  discoloured  mottling  of 
the  skin,  and  no  desquamation.  However  little 
illness  is  felt  at  the  beginning,  a  continuous  rise 
of  temperature  commences  with,  or  just  before 
the  rash;  it  may  reach  I02°-3°,  or  be  only  2° 
Fahr.  above  the  normal;  with  rest  in  bed  this 
may  fall  one  degree  by  the  end  of  the  second  day, 
but  is  evenly  maintained  as  the  eruption  pro- 
ceeds, and  subsides  with  it  on  the  third  day. 
During  the  following  week  it  is  readily  disturbed, 
either  raised  by  exertion  or  depressed  by  fatigue 
or  chill.  At  this  time  recrudescence  of  the  rash 
has  been  observed. 

Slight  catarrhal  signs  not  unfrequently  come 
on  after  the  rash  has  faded,  the  eyelids  are 
sticky,  the  nostrils  stuffed,  the  throat  sore,  or 
some  cough  begins.  Exposure,  or  want  of  care 
at  this  time  may  determine  serious  disturbance  of 
health,  generally  with  pulmonary  complication. 

The  urine  is  often  high-coloured  in  the  early 
part  of  the^  illness,  the  chlorides  are  increased, 
but  there  is  no  albuminuria,  nor  has  this  ever 
been  known  to  follow.  In  some  few  cases  tran- 
sient complaint  of  the  throat  or  of  fatigue  has 
been  iiiade  a  week  before  the  rash,  or  epistaiis 
has  occurred  ;  fulness  of  the  small  cervical  glands 
is  often  felt,  but  no  constant  intermediate  symp- 
toms are  found,  and  any  feeling  of  sickness  is 
without  fever. 

Diagnosis.— The  sudden  onset  of  this  form  of 
rubeola  without  previous  sneezing  or  cough  dis- 
tinguislies  it  from  measles,  to  which  it  is  much 
more  nearly  allied,  as  well  by  general  characters 
as  by  the  kind  of  rash,  than  to  scarlet-fever ;  but 
the  spots  are  more  evenly  distributed  at  wider 
intervals,  each  with  an  areola  of  its  own  before 
coalescence,  and  not  in  groups  with  n  common 
areola ;  there  is  no  gradual  rise  of  temperature 
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before  the  rash,  nor  the  sudden  fall  afterwards, 
both  characteristic  of  measles.  The  small  lym- 
phatic glands  in  this  ailment  are  palpably  en- 
larged down  the  sides  of  the  neck,  and  perhaps 
behind_  the  ears,  but  not  specially  at  the  angle 
of  the  jaw,  as  in  scarlet-fever.  The  rash  on  the 
second  day  may  look  like  that  of  scarlet-fever, 
or  the  red  flush  of  scarlet-fever  at  first  sparsely 
distributed,  or  with  prominent  red  papillse,  may 
lead  to  mistake ;  but  the  sudden  onset  is  much 
more  marked  in  scarlet-fever  when,  should  the 
rash  appear  as  early,  yet  it  is  more  intense  on 
the  third  day,  especially  on  the  neck  and  chest ; 
moreover,  the  fever  persists  till  the  fifth  day, 
even  when  not  greatly  elevated;  there  is  also 
the  state  of  the  pulse  and  tongue,  and  the  pro- 
minence of  throat-symptoms.  Sometimes  it  is 
not  till  the  second  or  third  week  that  the  kind 
of  desquamation,  and  possibly  signs  of  renal 
irritation,  or  the  occurrence  of  other  cases, 
complete  the  diagnosis.  The  length  of  interval 
between  successive  cases  is  also  a  distinction. 
Eoseola  is  not  contagious;  it  occurs  in  red  points 
or  spots,  not  raised  above  the  healthy  skin  be- 
tween; there  are  no  tliroat^symptoms,  no  en- 
larged Ij-mphatic  glands,  or  fever.  Erythema 
affects  parts  of  the  skin  only  :  attention  restricted 
to  the  character  of  the  eruption  often  leads  to 
error. 

Pathology. — As  in  most  infectious  diseases, 
particles  given  off  from  the  sick,  chiefly  by  the 
breath,  attach  themselves  to  the  mucous  siu-face 
of  the  throat  or  air-passages,  and  either  multiply 
themselves,  or  produce  a  morbid  change  in  the 
material  around  them;  this  morbid  matter  enter- 
ing the  lymphatics  is  at  first  arrested  in  their 
glands,  and  thence  enters  the  blood.  For  a  time 
some  of  this  may  be  deposited  again  at  the  point 
from  which  it  started,  or  the  amount  be  too 
small  to  produce  that  arrest  of  nerve-tone  which 
permits  the  dilated  vessels  and  increased  com- 
bustion of  general  fever.  A  special  effect  on  the 
vaso-motor  nerves  of  the  skin  is  necessary  tu 
produce  the  turgidity  of  the  rash,  and  this  not 
of  the  momentary  character  of  a  passing  irrita- 
tion. Local  irritation  of  the  sympathetic  in  the 
neck,  starting  from  the  mucous  membrane,  may 
determine  the  early  appearance  of  the  rash  on 
the  face.  The  skin  generally  has  not  the  intense 
vascular  injection,  with  the  exudation  that  results 
in  detached  epidermis,  as  seen  in  scarlet-fever, 
nor  do  the  congested  vessels  of  the  papillte  leave 
such  dilated  meshes  as  after  measles.  Whether 
any  special  microzyme  is  associated  with  rubella 
there  is  no  histological  research  to  show. 

Phoonosis.  —  Eecovery  is  so  much  the  rule, 
that  were  it  not  for  the  mischief  any  febrile  dis- 
turbance may  excite  in  weakly  children,  and  the 
risk  of  pulmonary  disease  from  premature  ex- 
posure, all  cases  of  rubella  might  bo  expected  to 
do  well.  In  severe  cases^  the  throat  mu.st  be 
looked  to,  and  in  all  cases^the  chest  examined. 
We  must  bear  in  mind  that  infection  persists  for  a 
month,  and  that  two  months  may  elapse  before 
health  is  quite  restored, 

Tkeatment. — Eest  in  bed  for  three  days,  and 
confinement  s  the  house  for  a  week,  is  almost  all 
that  is  required  ;  the  fever  demands  no  secretion 
to  be  increased  for  its  mitigation,  nor  any  special 
means  for  its  control.  Dilute  acids  may  bo  given 
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for  relaxed  throat ;  and  tonics,  such  as  bark  oi 
iron,  during  convalescence, 

William  Sqtiire. 

BUBEOLA. — A  synonym  for  measles.  See 
Measles. 

EUMINATION  [rmnino,  I  chew  again.)— 
Synon.  :  Fr.  Summation  ;  Ger.  Wiederkauen. — 
Eumination,  which  is  the  normal  method  of 
digestion  in  a  large  class  of  animals,  occurs 
occasionally  in  the  human  subject.  In  the 
cases  recorded  the  return  of  the  food  usually 
took  place  about  a  quarter  of  an  hour  after  the 
meal  had  been  finished.  The  regurgitation  seems 
to  have  been  produced  by  the  contractions  of 
the  muscular  coat  of  the  stomach,  assisted 
by  those  of  the  diaphragm  and  abdominal 
muscles.  The  food  is  usually  stated  to  have  had 
no  acid  taste,  and  therefore  could  not  have  un- 
dergone any  digestion.  Dr.  Copland  recommends 
that  the  meals  should  be  deliberately  and  care- 
fully masticated.  As  to  medicinal  treatment,  he 
had  foimd  benefit  from  ipecacuanha  and  aloes 
twice  a  day,  and  a  tonic  draught  one  hour  before 
dinner.  Samuisl  Eenvcick. 

BTJPIA  {(i^iTos,  dirt  or  filth).— Synon.  :  Fr. 
and  Ger.  Supia. — A  term  applied  to  the  crusts 
formed  by  the  desiccation  of  purulent  and  ichor- 
ous discharge,  over  the  foul  sores  or  ulcers  of 
syphilis  and  lupus. 

Description. — The  crusts  of  syphilitic  rupia 
vary  in  thickness  and  extent.  Sometimes  they 
are  flat  and  rugged,  and  sometimes  prominent ; 
and  they  are  generally  marked  on  the  surface 
by  concentric  lines,  which  indicate  the  peripheral 
growth  of  the  ulcers  which  they  conceal.  Their 
coloiu'  is  grey,  sometimes  brown,  and  more  or 
less  mottled  with  black,  from  admixture  of  blood 
with  the  purulent  secretion.  When  of  large  size 
and  flat  they  suggest  the  idea  of  an  oyster-shell 
imbedded  in  the  skin ;  at  other  times  they  are 
conical  in  shape,  like  the  shell  of  the  limpet. 
This  latter  variety  results  from  the  desiccation 
of  the  discharges  poured  out  by  a  pustule  in 
course  of  centrifugal  growth,  and  the  consequent 
superadd!  tion  of  fresh  layers  to  the  under  sur- 
face of  the  original  crust. 

Eupial  crusts  found  in  kipus  are  harder,  and 
never  so  large  as  those  of  syphilis.  They  differ 
also  in  pathological  structure,  being  concretions 
of  epidermal  substance,  instead  of  mere  desic- 
cated masses  of  morbid  secretions. 

Treatment. —  The  treatment  of  these  two 
forms  of  affection  is  thiit  of  the  diseases  which 
they  separately  represent,  namely,  sj-philis  and 
struma.  Syphilitic  rupia  is  chronic  syphilis  in  n 
state  of  ulceration,  and  calls  for  the  treatment 
applicable  to  that  disease.  Iodide  of  potassium 
will  heal  the  ulcerations,  and  then  the  crusts  of 
rupia  will  fall  off  of  themselves.  It  is  belter  to 
avoid  removing  them  artificially,  as  they  consti- 
tute a  natural  covering  to  the  ulcers  whilst  the 
latter  remain  in  existence. 

Erasmus  Wilson. 

BtrPTUBES  {rumpo,  I  breakj.— Svnon.  : 
Fr.  Ihip/urcs;  Ger.  Etssc. — The  subject  of  rup- 
ture of  organs  generally  has  been  thoroughly  dis- 
cussed in  the  article Peuf  )rations  andEui'tuues 
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to  which  the  reader  is  referred  ;  and  the  considera- 
tion of  this  lesion  in  connection  with  particular 
organs  ia  fully  entered  upon  where  this  is  re- 
quired, as  in  the  case  of  the  heart,  stomacli,  and 
other  important  viscera.    The  general  meaning 
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of  the  word  is  so  evident  that  it  needs  no  defi- 
nition. In  addition  to  its  obvious  meaning,  the 
word  is  used  in  a  popular  sense  as  a  synonym 
for  hernia,  which  is  spoken  of  as  a  rupture.  See 
Hernia.  Feedekick  T.  Robeets. 


s 


S  ACCHOBRHCE  A  {aaKxapov,  sugar,  and 
pio),  I  flow).— A  term  applied  to  the  escape  of 
sugar  from  the  body  in  any  of  the  excretions  or 
in  discharges,  such  as  the  urine,  sweat,  or  expec- 
toration.   iSee  Diabetes  Mellitus. 

ST.  ANTHONY'S  FIRE.  —  A  popular 
synonym  for  erysipelas.    See  Erysipelas. 

ST.  GALMIEB,  in  Loire,  France.— A 
simple  acidulated  table-water.  See  Mineral 
Waters. 

ST.  MORITZ,  In  Upper  Engadine,  Swit- 
zerland.— A  cool,  bracing,  mountain  climate. 
Mixed  chalj'beate  springs.  Altitude,  6,000  feet. 
See  Climate,  Treatment  of  Disease  by ;  and 
Mineral  Waters. 

ST.  SATJVEUR,  in  the  Prench  Pyrenees. 
Sulphur  Waters.    Sec  Mineral  Waters. 

ST.  VITITS'S  DANCE.-A  popular  synonym 
for  chorea.    See  Chorea. 

SALIVARY  GLANDS,    Diseases  of.— 

Stnon.:  J*  r.  Maladies  des  glandes  salimires;  Ger. 
Krankheiten  der  Speicheldriisen. 

Summary. — These  glands,  as  well  as  their 
ducts,  are  liable  to  be  attacked  by  inflammation  ; 
the  latter  may  also  become  mechanically  oc- 
cluded. The  parotid  gland  is  the  seat  of  the 
disorder  known  by  the  name  of  Ci/nanche  paro- 
iidea,  or  Mumps  {see  Mumps).  Salivan/  calcuUis 
and  mlivary  fistula,  as  well  as  raitula,  are  de- 
scribed in  the  article  Mouth,  Diseases  of.  Oc- 
casionally the  parotid  is  sympathetically  invaded 
by  inflammation  during  the  height  of,  or  at  the 
termination  of,  other  acute  diseases,  and  this 
affection  requires  special  consideration  here. 

Metastatic  or  symptomatic  Parotitis. — 
This  aflfection  is  met  with  during  the  course 
of,  or  convalescence  from,  several  of  the  acute 
eruptive  fevers,  such  as  typhus,  enteric  fever, 
scarlatina,  small-pox,  or  measles.  It  commences, 
according  to  tlie  researches  of  Virchow,  with 
congestion  of  the  gland,  followed  by  the  usual 
result.  Soon  thereafter  the  duct  becomes  af- 
fected ;  and  there  is  found  in  it  a  tough,  filamen- 
tous, whitish  substance,  which  speedily  is  trans 
formed  into  pus.  This  invades  the  lobules  of  the 
gland  ;  these  then  soften  and  break  down,  until 
the  whole  of  the  gland-tissue  is  more  or  less 
destroyed,  as  well  as  the  interstitial  tissue,  by 
phlegmonous  inflammation.  Sometimes,  however, 
"■inly  the  gland-tissue  proper  is  destroyed,  and 


the  gland,  when  examined  post  mortem,  ap- 
pears as  if  studded  with  numerous  suppurat- 
ing islands.  This  phlegmonous  inflammation 
spreads  from  its  seat  of  origin  in  various  direc- 
tions, most  frequently  to  the  neighbouring  con- 
nective tissue  enveloping  the  muscles  found  in 
this  situation,  descending  even  to  the  clavicle, 
not  even  sparing  the  periosteum  and  bones;  and 
it  has  even  been  known  to  pass  to  the  brain  and 
its  coverings. 

Symptoms. — If  this  aflfection  develop  itself 
during  the  height  of  an  acute  disease,  then,  by 
reason  of  the  stupifying  eflfect  of  the  primary 
disease,  the  more  manifest  subjective  symptoms 
are  wanting,  and  the  complaint  is  consequently 
said,  somewhat  improperly,  to  come  on  insi- 
diously. But  careful  observation  will  reveal,  by 
the  unusual  rise  in  temperature,  the  increased 
restlessness,  and  the  somewhat  distressed  look  of 
the  patient,  that  some  new  complication  is  about 
to  discover  itself,  and  will  warn  the  intelligent 
practitioner  to  make  a  close  physical  examination 
of  the  various  organs.  Probably  the  first  indi- 
cation of  this  metastatic  parotitis  will  be  a  little 
swelling  about  the  lobe  of  the  ear,  and  closer 
investigation  will  show  loss  of  the  usual  depres- 
sion between  the  lower  jaw  and  the  mastoid  pro- 
cess, and  in  its  place  a  more  or  less  hard  tumour. 
Pressure  will  usually  elicit  an  expression  of 
pain  from  the  apathetic  patient.  The  inflamma- 
tion may  end  either  in  resolution  or  in  suppura- 
tion. The  former  termination  may  be  looked  for 
if  the  enlargement  have  formed  slowly,  and  dur- 
ing the  convalescence  of  the  individual  from  the 
original  disease.  Suppuration  is,  in  all  cases,  to 
be  dreaded ;  and  tliis  is  indicated  by  the  irregu- 
larly reddened  appearance  of  the  swelling,  and 
ultimately  the  sense  of  fluctuntion.  Occasionally 
the  pus  finds  its  way  outwards,  or  discharges 
through  the  external  auditory  meatus,  this  latter 
being  by  no  means  an  uncommon  method  of  exit; 
or  the  pus  burrows  about  in  the  cellular  tissue 
investing  the  various  muscles  in  this  region. 

Proonosis.— This  depends  greatlj' on  tlie  se- 
verity of,  and  the  stage  of,  the  primary  disease 
during  which  this  complication  declares  itself. 
If  it  make  its  appearance  at  the  height  of  the 
fever,  and  particularly  if  that  be  a  grave  form  of 
fever,  then  the  prognosis  must  be  very  guarded. 
Trousse.au  remarks  that  it  is  an  aflTeclion  from 
which  he  has  almost  never  seen  enteric  or  other 
fever  patients  recover.  This  is  ccrt-ainly  not  in 
accord  with  tlie  experience  of  this  country.  If  it 
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occur  during  convalescence  from  a  fever  or  other 
disease,  the  prognosis  is  then  much  more  favour- 
able. 

Trkatment. — Warm  poultices  must  be  ap- 
plied from  the  first ;  supporting  measures  used  ; 
and  the  patient's  powers  sustained  by  plentiful 
nourishment,  and  the  exhibition  of  stimulants 
and  tonics.  If  there  be  any  tendency  to  suppu- 
ration, the  poulticing  must  be  diligently  main- 
tained, and  an  opening  made  into  the  abscess 
the  moment  that  fluctuation  is  sensibly  made  out. 
Caution  must  be  exercised  iu  this  case,  for  if  no 
pus  be  evacuated,  the  incision  not  only  is  useless, 
but  rather  increases  the  cedema  of  the  tissues, 
besides  putting  the  already  weakened  patient  to 
unnecessary  pain. 

Enlargement  of  the  Parotid  G-land. — This 
may  be  either  benign  or  malignant.  In  the 
former  case  it  is  usually  the  result  of  a  previous 
parotitis,  or  it  may  be  due  to  the  development  of 
some  tumour  in  the  body  of  the  gland.  Such  cases 
are  distinguished  from  the  malignant  variety  by 
the  skin  always  remaining  freely  movable  over  the 
tumour,  and  over  the  lower  jaw;  while  in  the  ma- 
lignant affection  the  lower  jaw  is  with  difficulty 
defined,  and  is  not  readily  moved.  The  tumour 
is  always  limited  to  one  side  ;  and  the  malignant 
growth  never  has  its  starting  point  in  this 
gland,  similar  disease  being  found  in  other  or- 
gans. The  simple  tumour  may  be  modified,  if 
not  altogether  removed,  by  the  external  and  in- 
ternal use  of  iodine  long  continued  ;  failing  this, 
stirgical  operation  is  called  for.  The  malignant 
variety  is  incurable.  Clattd  MmiiHEAD. 

SALIVATION".—  Stnon.  :  Ptyalism  ;  Fr. 
Salivation  ;  Ger.  Speicheljluss.— Increased  flow 
of  saliva  can  only  be  styled  a  disease  when  the 
amount  secreted  exceeds  that  which  in  health 
passes  into  the  stomach.  Strictly  speaking, 
ptyalism  is  not  a  distinct  disease,  any  more 
than  dropsy  can  be  so  accounted,  but  it  obtains 
a  position  as  an  independent  disorder  in  the 
nomenclature  of  diseases,  and  must  therefore  be 
shortly  noticed. 

jEnoLOGY. — The  causes  which  give  rise  to 
salivation  are  numerous,  as  are  also  the  diseases 
of  which  it  is  a  symptom.  Thus  any  irritation 
of  the  mucous  membrane  of  the  mouth  and 
fauces  at  once  induces  an  increased  flow  of 
saliva.  Hence  this  is  one  of  the  leading  symp- 
toms of  aphthae,  thrush,  cancrum  oris,  ulcers, 
and  excoriations  of  the  mouth  and  tongue,  scor- 
butic and  syphilitic  affections  of  the  mouth, 
glossitis,  mumps,  and  various  affections  of  the 
fauces  and  pharynx.  This  salivation  may  also 
be  a  reflex  effect,  as  when  it  occurs  in  cases  of 
tic,  facial  neuralgia,  pregnancy,  or  gastric  affec- 
tions. Ptyalism  is  also  the  result  of  the  inges- 
tion of  certain  drugs,  mineral  and  vegetable,  as 
in  the  case  of  the  prolonged  use  of  mercury  and 
iodine.  These  seem  to  produce  an  alteration 
in  the  character  of  the  saliva,  as  well  as  in  the 
quantity.  An  increased  or  diminished  flow  of 
saliva  is  also  induced  by  direct  nervous  agency, 
as  when  mental  emotions,  such  as  fear,  suddenly 
render  the  mouth  parched  and  dry ;  and  tlie 
opposite  effect  is  induced  by  the  thought  of  pala- 
table articles  of  food,  and  then  the  moutli  is 
said  to  '  water.'  In  various  conditions  the  saliva 
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dribbles  away,  as  in  the  insane,  in  paralytic 
persons,  in  those  stupified  by  disease,  such  as 
typlius,  and  in  teething  children. 

SYirpTOMS.— The  symptoms  of  salivation  are 
evident  enough.  The  individual  complains  of  no 
pain,  but  of  the  exceeding  discomfort  in  the  con- 
stant spitting  and  gathering  of  saliva  in  the 
mouth,  which  interrupts  speech,  deglutition,  and 
sleep.  If  it  continue  unchecked  for  some  time  the 
patient  emaciates.  When  the  affection  is  due  tn 
mercury,  the  first  evidence  of  the  constitutional 
action  of  the  drug,  which  precedes  the  sahvation, 
is  a  peculiar  taste  in  the  mouth,  of  a  'coppery' 
nature,  with  tenderness  of  the  gums  of  the  upper 
jaw,  and  foetid  odour  of  the  breath  ;  then  there 
are  observed  salivation,  large  flabby  tongue,  and 
if  it  goes  still  farther,  ulceration  of  the  gums 
and  mouth. 

Tkeatment. — When  salivation  is  due  to  some 
nervous  cause,  or  if  the  cause  be  not  very  appa- 
rent, ten-drop  doses  of  tincture  of  belladonna 
thrice  daily  are  often  sufficient  to  put  an  end  to 
it  in  one  or  two  days.  If  it  be  induced  by 
mercury  or  other  drug,  the  use  of  this  must 
be  entirely  suspended.  Mild  astringent  mouth- 
washes should  be  ordered,  such  as  chlorate  of 
potash,  alum,  or  acetate  of  lead  in  solution,  to  be 
used  frequently.  Clatjd  Muirhead. 

SALZBEUTTW,  in  German  Silesia.— Alka- 
line waters.    See  Mineral  Waters. 

SALZKAMMERGTTT,   in  Austria.— An 

inland  bracing  summer  climate.  See  Climate, 
Treatment  of  Disease  by  ;  and  Ischl. 

SAND-WOBM.  —  A  term  sometimes  em- 
ployed to  designate  the  sand-flea  or  jigger.  See 
Chigoe. 

SANGUmE     TEMPERAMENT.  See 

Temperament. 

SAUGUINEOUS  {sanguis,  blood). — This 
word  is  used  in  relation  to  the  presence  of  blood 
in  discharges,  effusions,  or  extravasations,  when 
they  consist  more  or  less  of  this  fluid,  as  in 
haemoptysis,  hsemorrhagic  pleurisy,  and  cerebral 
haemorrhage. 

S AWITABT  {sanitas,  health).— Eelating  to 
health ;  a  term  generally  used  in  connection 
with  laws,  measures,  &c.,  bearing  on  health.  See 
Personal  Health  ;  and  Public  Health. 

SAN  BEMO,  Western  Italian  Biviera. 
A  mild,  sheltered,  equable,  moderately  dry,  and 
calm  winter  climate.  Mean  temp,  winter,  48-5°. 
Exposed  to  E.  winds.  Soil,  clay.  See  Climath, 
Treatment  of  Disease  by. 

SABATOGA,  inHTewYork,  TTnited  States. 
Alkaline  chalybeate  waters,  containing  traces  of 
iodine  and  bromine.  The  springs  of  Ballston, 
a  few  miles  from  Saratoga,  are  of  a  like  character. 
See  Mineral  Waters. 

SABCINA  {sarcina,  a  pack  or  bundle). — 
A  genus  of  microscopic  fungi,  belonging  to  the 
order  Saccharomycetes  of  the  lowest  division  of 
the  vegetable  kingdom,  Protophyta,  and  of  occa- 
sional occurrence  in  the  human  body,  whore  they 
were  first  discovered  by  Goodsir  in  18'12  {see 
Parasites,  Vegetable).  This  organism  presents 
under  tlie  microscope  a  characteristic  appearance, 
best  to  be  compared  to  a  corded  wool-pack,  hence 
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the  Dame.  The  constituent  cells,  of  a  diameter  of 
about  tgSot''^  °f  arranged  in  square 

groups  of  four,  sixteen,  or  thirty-two.  For  an 
illustration  see  Microscope  in  Medicine,  fig.  38. 

Three  species  of  sarcina  are  of  interest  in 
human  pathology,  namely — 1.  Sarcina  vcntriculi; 
2-  Sarcina  urince ;  and  3,  Sarcina  hutulina. 

1.  Sarcina  ventriculi. — This  species  of  sar- 
cina is  of  frequent  occurrence  in  the  stomach, 
and  in  the  vomit  of  gastric  dilatation  from  pylo- 
ric obstruction;  in  some  cases  of  gastric  ulcer  and 
carcinoma  without  dilatation  ;  and  in  rare  cases 
of  gastric  catarrh.  Sarcinse  are  not  sufficiently 
constant  to  be  of  much  diagnostic  value,  and  are 
certainly  not  pathognomonic  of  adilated  stomach, 
as  has  been  supposed.  Their  appearance  is  usu- 
ally associated  with  a  state  of  fermentation  of 
the  gastric  contents,  which  appear  like  yeast,  and 
are  of  an  acid  reaction  and  smell ;  but  it  would 
seem  that  the  organism  is  developed  in  the  pro- 
gress of  the  fermentation,  and  is  not  the  actual 
cause  of  the  condition,  for  when  placed  in  suit- 
able surroundings,  living  sarcinae  have  not  been 
observed  to  set  up  fermentative  changes,  and 
cases  are  recorded  by  Beale  and  others  of  their 
occurrence  in  vomit  that  showed  no  signs  of  fer- 
mentation. 

Sarcinse  are  easily  detected  under  the  micro- 
scope. A  drop  of  liquor  potassae  added  to  a 
fragment  of  vomit  on  the  glass  slide,  and  covered 
with  thin  glass,  is  sufficient  to  display  their  cha- 
racteristic appearances. 

2.  Sarcina  urinas. — This  species  of  sarcina 
is  of  much  rarer  occurrence ;  and  it  is  very 
doubtful  whether  it  is  not  always  developed  after 
the  urine  has  been  voided.  It  is  somewhat 
smaller  than  the  gastric  variety,  but  otherwise 
closely  resembles  it. 

3.  Sarcina  botulina.— The  '  sausage  poison  ' 
has  been  attributed  by  M.  Van  den  Corput  to  the 
presence  of  a  species  of  sarcina,  to  which  this 
name  has  been  given.    See  PoisoNotrs  Food. 

Sarcinae  have  also  been  stated  to  have  been 
found  in  the  faeces,  in  a  case  of  abscess  of  the 
lung,  in  the  ventricles  of  the  brain,  in  hydrocele 
fluid,  in  gangrenous  intestines,  and  in  cholera 
stools.  W.  H.  Allchin. 

SAECOCELE  (irap|,  flesh,  and  k^Atj,  a 
tumour). — A  name  for  any  solid  enlargement  of 
the  testes.    See  Testes,  Diseases  of. 

SARCOMA  (irapj,  fiesh). — A  tumour  com- 
posed of  some  modification  of  embryonic  connec- 
tive tissue.  6ceTuM0inis. 

SABCOPTES  SCABIEI.— A  synonym 
for  acarus  scabiei.    See  Acabus. 

SATURNISM  {saturnus,  lead). — A  synonym 
I  <v  lead-poisoning.    See  Lead,  Poisoning  by. 

SATYRIASIS  {(Tikrvpos,  a  satyi-). — A  mor- 
hid  desire  for,  and  indulgence  in,  sexual  inter- 
course in  the  male. 

SCAB. — A  rough  incrustation  formed  by  the 
drying-up  of  the  discharge  from  a  wound  or  an 
ulcer,  or  of  t  he  contents  of  a  pustule.  The  word 
is  also  vulgarly  used  as  a  synonym  for  scabies. 

SCABIES  (scaWcs,  scab,  mange). — Stnon.  : 
Itch  ;  Fr.  Gale ;  Ger.  Krdtzc. 

Dbfi.nition — A  simple  inflammation  of  the 


skin,  produced  by  the  irritation  of  the  acarub 

scabiei  and  the  scratching  of  the  eufierer. 

jEtiolooy. — The  cause  of  scabies  is  the  pre- 
sence of  the  acarus  scabiei.  Scabies  is  conta- 
gious, inasmuch  as  the  parasite  is  easily  trans- 
ferred from  one  person  to  another.    See  Acaeus. 

Desceiption. — The  parts  of  the  body  most 
likely  to  be  attacked  are  the  soft  skin  between 
the  fingers,  and  on  the  flexor  side  of  tlie  vrrists 
and  elbows ;  the  lower  part  of  the  abdomen,  but- 
tocks, and  penis;  and  in  children  the  feet  and 
legs.  The  acarus  generally  attacks  both  sides 
of  the  body  symmetrically,  and  in  adults  is  never 
met  -with  in  the  skin  of  the  face  or  scalp;  but 
any  other  part  of  the  bodj'  may  be  affected. 

The  eruption  produced  by  the  acari  and  by 
scratching  is  a  scattered  artificial  eczema  ;  and 
the  extent  and  severity  of  the  disease  will  depend 
chiefly  on  its  duration.  The  most  characteristic 
feature  for  the  purposes  of  diagnosis  is  the 
scabies'  burrow,  which  resembles  roughly  an  old 
pin-scratch.  Examined  closelj-,  it  has  a  dotted 
and  beaded  appearance  with  ragged  dirty  edges 
at  its  entrance,  where  the  roof  of  the  cuniculus 
has  been  worn  away  by  rubbing.  At  the  distant 
end  of  the  burrow  may  be  sometimes  seen  the 
parent  acarus,  which  is  easily  extracted  bj'  inserts 
ing  the  point  of  a  pin  along  the  burrow  and 
touching  the  animal,  which  immediately  adheres 
to  the  pin,  and  may  thus  be  removed  for  the 
purpose  of  examination. 

Diagnosis. — The  following  points  serve  to 
distinguish  scabies: — (1)  the  particular  parts 
attacked  ;  (2)  the  eruption,  which  consists  of  scat- 
tered and  isolated  papules,  vesicles,  and  pustules, 
with  their  tops  more  or  less  torn  by  scratching ; 
(3)  the  history  of  the  case,  and  especially  of 
contagion  ;  (4)  the  presence  of  the  scabies'  bur- 
row; and  (6)  the  demonstration  of  the  acarus  by 
means  of  the  microscope. 

Treatment. — The  usual  plan  of  treating 
scabies  is  by  the  use  of  either  (1)  sulphur  oint- 
ment ;  or  (2)  sulphur  baths  or  lotions.  The  for- 
mer is  the  more  effectual  method,  although  the 
latter  may  be  occasionally  preferred.  In  order 
to  cure  an  ordinary  case  of  scabies,  it  is  simply 
necessary  that  the  patient,  before  going  to  bed, 
should  thoroughly  apply  and  gently  rub  in  the 
sulphur  ointment  to  every  part  of  the  body, 
excepting  the  skin  of  the  face  and  scalp;  and  in 
order  to  keep  the  ointment  in  contjici  with  the 
skin,  he  should  sleep  in  his  under  clothes,  such 
as  drawers,  jersey,  socks,  and  gloves,  and  in  the 
morning  take  a  warm  bath  and  put  on  clean 
clothes.  The  process  should  be  repeated  the  next 
night;  after  which  the  ointment  should  be  used, 
every  night  for  a  week  or  ten  days,  to  those  parts 
of  the  body  only  which  are  especially  attacked 
by  the  disease. 

The  ointment  should  contain  a  drachm  of  sul- 
phur to  an  ounce  of  benzoateil  lai-d,  but  for 
young  children  an  ointment  of  about  Inilf  this 
strength  is  most  suitable.  A  common  mistjike 
is  to  continue  the  use  of  the  strong  sulphur 
ointment  of  the  Pharmacoixeia  for  several  weeks, 
thus  producing  an  irritf\ble  stJite  of  skin, 
which  is  mistaken  for  a  continuation  of  the 
scabies. 

If  a  sulphur  bath  be  preferred,  it  may  be 
made  by  dissolving  half  a  pound  of  sulphurated 
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potaau  in  thirty  gallons  of  water.  It  is  neces- 
sary to  repeat  the  bath  several  times  at  intervals 
of  a  few  days. 

If  it  be  desired  to  treat  scabies  by  a  lotion, 
Vlemingkx's  solution  may  be  used.  It  is  made 
by  boiling  five  gallons  of  water  with  a  quarter  of 
a  pound  of  quick  lime  and  half  a  pound  of  sul- 
phur until  three  gallons  are  left.  This  lotion  is 
effective,  but  it  is  apt  to  irritate  the  skin,  and 
is  not  so  gener.ally  useful  as  the  sulphur  oint- 
ment. E.  Li  VEINS. 

SCALD. — An  injury  to  any  part  of  the  body, 
caused  by  the  action  of  moist  heat,  either  in  the 
form  of  steam  or  of  a  hot  fluid.  See  Heat, 
Effects  of  Severe  or  Extreme. 

SCALD-HEAD  (Saxon  scall,  a  separation 
or  discontinuity  of  surface). — A  popular  term, 
commonly  used  as  the  negation  of  ring-worm ; 
all  diseases  of  the  scalp,  in  the  belief  of  the 
people,  being  either  ringworm  or  scald-head. 
The  term  finds  a  more  suitable  application  to 
that  form  of  folliculitis  of  the  scalp  which  is 
denominated  kerion.  Kerion  begins  with  circum- 
scribed tumefaction  of  the  scalp  and  profuse 
exudation  from  the  hair-follicles,  and  terminates 
by  elimination  of  the  hair  and  baldness;  the 
latter  being  generally  temporary  but  sometimes 
permanent.  Erasmus  Wilson. 

SCALT  EEUPTION".— The  pathology  of 
a  scaly  eruption  is  an  excessive  formation  of  un- 
healthy epidermis,  which,  instead  of  presenting 
the  normal  characters  of  that  structure,  is  lami  - 
nated  and  brittle,  and  falls  off  in  the  shape  of 
scales.  The  scales  offer  various  degrees  of  size 
and  cohesion,  some  being  minute,  silvery,  and 
micaceous,  and  others  large  and  tough.  Three 
scaly  eruptions  have  been  described  by  derma- 
tological  authors  ;  the  lepra  vulgaris  of  Willan, 
now  called  psoriasis;  the  psoriasis  of  Willan, 
which  is  a  chronic  eczema ;  and  pityriasis.  But 
besides  these,  inflammation  of  the  skin  of  what- 
ever denomination,  is  attended  with  desquama- 
tion of  the  epidermis,  of  which  the  most  striking 
example  is  dermatitis  exfoliativa  or  pityriasis 
rubra.  Ekasmus  WrLSON. 

SCABIPICATION  {scarifico,  I  make  an 
incision).— -This  is  an  operation  in  which  small 
superficial  incisions  are  made,  either  througli  the 
skin  or  mucous  membrane,  to  allow  the  escape 
of  blood,  as  in  wet-cupping ;  of  serous  fluid,  in 
relieving  dropsical  effusions ;  or  to  liberate  the 
teeth,  as  in  difiBcult  dentition. 

SCARLATINA.— A  synonym  for  scarlet 
fever.    See  Scaelet  Fever. 

SCARLET  FEVER.— Stnon.  :  Scarlatina; 
Fehris  Scarlatina;  Fr.  Scarlatine;  Ger.  Scharlach 
fieber. 

Definition. —  An  infectious  specific  fever, 
characterised  by  deep  redness  of  the  throat ;  a 
finely  diffused  scarlet  rash,  most  intense  on  the 
third  day,  beginning  to  fade  on  the  fifth  or  sixtli 
with  some  subsidence  of  fever,  and  followed  by 
desquamation  of  the  cuticle,  in  both  small  and 
large  flakes  ;  and  afterwards  possibly  by  rheu- 
matic or  renal  symptoms,  with  a  tendency  to 
serous  efiusions. 

jEtiology. — Some  product  of  the  sick,  how- 
ever  conveyed    to  those  hitherto  unaffected. 


SCAELET  FEVEE.  1387 
especially  the  young,  always  reproduces  this 
disease,  which  again  gives  off  infecting  material 
with  identical  properties.  No  other  origin  for 
scarlet  fever  can  now  be  admitted ;  its  extension 
to  any  new  locality  is  traceable  to  an  imported 
infection.  The  periodical  recurrence  of  epi- 
demics in  large  communities  is  mainly  attribut- 
able to  an  increase  in  the  number  of  the  suscep- 
tible. Wherever  scarlatina  spreads,  children  are 
the  chief  victims.  Even  among  people  not  pro- 
tected by  a  previous  attack,  a  less  liability  is 
noticed  with  advancing  years. 

In  adults,  unless  specially  predisposed,  the 
attack  IS  less  severe  than  during  adolescence  and 
childhood ;  young  infants  often  escape  or  have  the 
disease  in  a  mitigated  form.  In  England,  where 
scai-let  fever  prevails  more  than  in  any  other 
country,  except  perhaps  the  United  States,  and 
causes  the  highest  mortality  of  any  epidemic 
disease,  two-thirds  of  all  the  deaths  from  it  occur 
in  the  first  five  years  of  childhood.  Five  per  cent, 
of  the  whole  mortality  falls  in  the  first  year, 
fifteen  in  the  second,  twenty  per  cent,  in  each  of 
the  two  next  years,  thence  progressively  decreas- 
ing, that  for  all  ages  over  fifteen  being  less  than 
five  per  cent.,  and  more  than  half  of  those 
deaths  being  in  the  next  decade.   The  following 
deoade  shows  a  slightly  increased  incidence  on 
women,  partly  because  they  are  more  with  the 
sick,  and  partly  from  a  greater  susceptibility 
after  childbirth.    Sex  has  no  directly  predis- 
posing influence.    The  proportional  mortality 
from  this  cause  is  about  eight  to  ten  thousand 
of  population  in  England  and  Wales,  the  range 
being  from  0-5  to  1-6  per  1,000;  in  Liverpool 
this  has  reached  to  3-7,  and  in  London  to  two 
per  thousand.    From  two  to  five  per  cent,  of  all 
the  yearly  deaths  are  from  this  disease;  in 
London  this  proportion  varied  from  eight  per 
cent,  in  1870,  to  one  per  cent,  two  years  after- 
wards. Epidemics  of  scarlet  fever  are  not  evenly 
distributed — they  subside  in  one  place,  while 
they  extend  in  another;  in  epidemic  years  (as  1863 
and  1870)  the  increase  becomes  very  general. 

The  fatahty  of  3,984  cases  treated  in  special 
hospitals  in  London  in  three  years,  1877  to  1879, 
was  449.  The  death-rate  ranges  from  6  to  16  per 
cent.  Taken  generally,  the  proportion  of  deaths 
to  attacks  must  be  near  ten  per  cent. ;  nor  is 
this  rate  of  fatality  less  in  non-epidemic  years, 
or  in  seasons  when  the  disease  is  less  prevalent. 
It  varies  greatly  in  different  epidemics,  and  in 
different  communities,  only  in  limited  puerperal 
epidemics  ever  reaching  the  high  proportion 
measles  sometimes  does.  Sometimes  it  passej 
as  lightly  as  measles  often  does,  but  it  is  very 
often  much  higher.  Consequently,  since  many 
more  children  have  measles  and  fewer  die,  while 
many  families  escape  scarlet  fever  altogether 
and  the  deaths  from  it  are  double  those  from 
measles,  the  proportional  fatality  of  scarlet  fever 
is  much  greater  than  in  measles.  In  both  dis- 
eases many  of  the  milder  cases  escape  notice, 
and  so  the  rate  given  may  be  too  high. 

The  influence  of  season  on  scarlet  fever  is 
mnrked  with  us  by  an  autumnal  increase  of  the 
disease  ;  the  number  of  deatlis  from  it  in  London 
is  always  at  its  highest  at  the  end  of  October. 
Cold  has  very  little  effect  on  the  intensity  of  the 
disease ;  in  many  indirect  ways  it  may  check  its 
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spre.vd.  Heat  favours  its  diffusion,  but  les- 
sens the  severity  of  tiie  attack  or  of  its  after- 
consequences.  Epidemics  tend  to  recur  every 
five  or  six  years,  as  a  fresli  series  of  the  suscep- 
tible arises.  They  often  extend  with  us  in  dry 
seasons,  and  subside  after  wet  ones.  In  oppo- 
sition to  some  views  of  the  relation  of  moist  air 
and  subsoil  water  to  infection,  we  see  rain 
wash  the  air  of  floating  particles,  and  carry  off 
others  by  the  sewers. 

A  defective  hygiene  from  imperfectly  drained 
dwellings  greatly  increases  the  dangers  of  this 
disease.  Defective  ventilation  will  aggravate  the 
type,  or  intensify  the  infection  which  a  free 
ventilation  would  dissipate.  The  best  conditions 
of  personal  hygiene  are  often  powerless  in  modi- 
fying the  dangers  of  individual  liability ;  the 
healthy  and  well-to-do  enjoy  no  exemption;  no 
mildness  of  type  in  the  infecting  source  is  any 
safeguard  against  the  dangers  to  follow,  even  to 
members  of  the  same  family.  Individual  sus- 
ceptibility is  most  variable  ;  sometimes  persons  in 
not  very  good  health  escape  while  with  the  sick, 
but  on  returning  in  improved  health  to  them  as 
convalescents,  or  to  the  house  they  have  left, 
are  at  once  seized.  After  surgical  operations  the 
predisposition  to  receive  infection  is  increased; 
any  shock  or  injury  may  determine  a  seizure 
after  an  exposure  otherwise  harmless.  How 
long  after  quitting  an  infected  place  such  injury 
may  excite  disease  is  uncertain.  An  idiosyncrasy 
to  suffer  seriously  from  this  kind  of  disease 
marks  even  the  robust  in  certain  families ;  in 
others  there  is  a  liability  to  more  than  one  at- 
tack. The  rule  against  a  recurrence  prevails  so 
largely  as  to  be  the  great  element  of  personal 
safety  to  anyone  again  exposed  to  infection. 
Any  person,  however  safe,  may  be  the  carrier  of 
infection  ;  not  only  the  hands  that  have  touched 
the  sick  and  things  in  actual  contact  with  them, 
but  clothes  or  even  papers  that  have  been  in  the 
sick-room  may  convey  it. 

Infection  attaches  to  the  whole  period  of  ill- 
ness. Greatest  at  the  height  of  the  disease,  it  is 
given  off  for  six  weeks,  it  may  be  for  nine  and 
ten  weeks  after.  A  recrudescence  or  relapse  is 
possible  as  late  as  the  fourth  week ;  this,  if  not 
a  re-infection,  prolongs  the  duration  of  the  infec- 
tious period  ;  so  also  may  any  serious  complica- 
tion dela3nng  convalescence.  During  all  this  time 
infection  may  be  received  by  clothes  or  near  sur- 
faces, and  retained  by  them  for  months,  unless 
driven  off  by  cleansing  and  disinfectants.  A  dry 
heat  of  212°  will  disinfect  woollen  clothing;  a 
curtain  from  the  bed  of  a  child  only  sickening  for 
scarlet  fever,  folded  and  put  away  without  such 
care,  has  set  up  the  disease  after  a  long  interval. 
Clothes  removed  to  a  di.stance  and  unpacked 
montiis  afterwards  will  give  off  infection.  Per- 
sons protected  by  a  previous  attack  from  again 
undergoing  scarlet  fever,  when  much  exposed  to 
it  may  have  sore-tliroat  or  other  signs  of  partial 
sickening,  sufficient  to  start  the  disease  else- 
where. Every  case  of  sore-throat  occurring  in 
an  infected  house  is  capable  of  conveying  scarlet 
fever,  whether  tiio  subject  of  it  be  protected  or 
not.  Sore-throat  in  children  isalwnys  asufficient 
reason  for  ke(!ping  them  at  home.  It  is  the  slight 
eases  of  infectious  sore-tliroat,  not  bad  enough  to 
prevent  children  from  going  cut  of  doors,  or  even 
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to  schools  and  parties,  that  elude  our  efforts  to 
arrest  epidemics  of  this  kind  in  their  usual  course. 
Infection  begins  at  the  very  commencement  of 
sickening,  but  at  that  time  is  more  readily  con- 
trolled. Scarlet  fever  having  gained  entrance  intAj 
a  healthy  house  need  not  spread;  timely  isola- 
tion of  the  first  case,  or  separation  of  the  suscep- 
tible, is  mostly  successful,  for  the  rash  is  an  early 
symptom  at  once  attracting  attention.  If  others 
have  received  infection  the  sickness  will  appear 
in  less  than  a  week,  when  a  second  separation  is 
sure  to  be  effective.  Till  the  week  is  over  those 
who  may  have  escaped  are  not  to  be  sent  among 
other  families. 

The  period  of  incubation  is  a  short  one:  not 
more  than  from  three  to  five  days,  it  may  be  as 
short  as  three  hours ;  it  may  possibly  extend  to 
seven  days.  The  longest  clear  interval  from  a 
single  definite  exposure  to  sickening  has  been 
four  and  a  half  daj'S.  In  most  of  the  instances 
where  four  to  five  days  have  intervened,  two  or 
three  of  these  days  have  not  been  without  sore- 
throat  or  other  signs  of  invasion.  It  is  such  cases 
that  are  infectious  before  the  seizure  is  definite. 
In  separating  children  from  an  infected  house 
anyone  who  has  received  infection  is  sure  to 
show  evidence  of  it  before  the  week  end.  The  only 
exceptions  to  this  rule  are,  where  some  com- 
munication has  been  kept  up  with  the  infected 
house,  where  clothes  have  retained  infection,  or 
some  source  of  it  has  existed  in  the  second 
house.  All  accurate  investigation  of  the  cause 
of  infection  in  scarlet  fever  tends  to  reduce  the 
estimate  of  the  average  incubation-period  to  less 
than  three  days.  In  the  longer  periods  adduced 
it  is  probable  that  infection  attaches  to  something 
without,  instead  of  immediately  acting  on  or 
within  the  sufferer.  A  week  or  more  may  inter- 
vene between  successive  cases  in  anj'  family, 
when  precautions  sufficient  only  to  delay  the 
spread  of  infection  have  been  maintained. 

Inoculation  will  reproduce  scarlatina,  all  the 
symptoms  appearing  with  the  usual  rapidity  and 
not  less  than  the  usual  severity.  Some  modifica- 
tion has  resulted  from  inoculating  a  serous  exuda 
tion  from  the  skin  during  eruption ;  redness  began 
at  tlio  point  of  insertion  in  thirty  hours,  this  ex- 
tended during  three  days,  faded  after  five  days, 
and  proved  protective.  Attempts  at  implanting 
the  disease  by  desquamated  epidermic  scales  have 
mostly  failed ;  as  with  diphtheritic  exfoliations, 
the  active  contagion  is  not  long  or  intimately 
associated  with  dead  material.  The  particulate 
contagion,  carried  in  the  blood,  cm  permeate 
every\^'here,  for  mothers  ill  from  it  have  given 
birth  to  infants  affected  with  angina;  yet  the 
mother  may  suffer,  and  the  child  escape.  Animals 
are  inoculable  with  the  blood  of  persons  with 
scarlet  fever.  A  dog  has  contracted  fever  and 
bad  throat  from  being  in  bed  with  a  scarlet  fever 
patient,;  such  illness  is  not  necessarily  identical 
with  that  originating  it,  nor  need  it  be  directly 
transmissible  as  a  specific  disease  either  to  dogs 
or  men,  but  here  is  a  way  in  which  animals  may 
carry  infection  from  one  person  to  another. 

Infection  has  many  times  been  traced  to  milk. 
The  facility  with  which  this  fluid  will  absorb  and 
convey  infection  is  very  remarkable;  for  it  to 
stand  in  the  room  vnth  sick  people  is  enougli  to 
Ciiuse  it  to  be  tainted ;  the  cream  is  specially 
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prono  to  impregnation.  In  some  cases  conva- 
lescents from  scarlet  fever,  in  others  healthy 
persons  coming  from  an  infected  house,  have 
milked  the  cows,  and  handled  or  distributed  the 
milk.  In  no  case  has  any  diseased  state  of  the 
cows  been  discovered  to  exist. 

Patholoqt  ajtd  Anatomical  Chahactees. — 
Scarlet  fever  results  from  the  entrance  of  an 
infecting  particle  into  the  blood ;  how  minute 
or  of  what  iiuture  is  uncertain.  Micrococci 
are  found  in  the  blood  during  this  fever,  even 
within  the  globules  ;  and  in  the  serum  rapidly 
oscillating  bodies  appear  as  dark  specks  among 
the  globules  (  x  500) ;  also  rod-like  bodies  made 
up  of  three  or  four  of  the  more  minute  ones. 
Such  serum  injected  under  the  skin  caused  sud- 
den fever  in  the  rabbit,  with  similar  bodies  in 
the  blood,  again  inoculable.  Not  only  the  blood 
and  serum  of  the  subject  of  scarlet  fever,  but 
most  secretions  of  the  body  carry  infection. 
Minute  spores,  similar  to  those  in  the  blood, 
traverse  membranous  septa,  and  have  been  found 
in  the  renal  epithelium.  Most  abundant  in  the 
breath,  infection  attaches  also  to  the  nasal  oi 
pharyngeal  secretion.  The  first  serous  exudation 
from  the  skin  has  been  used  for  inoculation;  des- 
quamated cuticle  is  less  effective.  Infection  is 
generally  received  by  the  throat  and  lungs,  seldom 
by  a  wound  or  abrasion  of  the  skin,  and  never  by 
the  unabraded  skin  ;  at  first  it  multiplies  at  the 
point  of  reception,  hence  probably  the  day  or 
two  of  sore-throat ;  and  is  delayed  but  little  in 
the  lymphatics  before  entering  the  blood.  In- 
fection is  most  rapid  when  earned  direct  to  the 
lungs,  as  when  inhaled  through  a  tracheotomy 
tube,  no  particles  being  detained  on  the  pharynx. 
Many  of  the  first  effects  of  the  disease,  such 
as  the  quick  pulse  and  nerve-disturbance,  are 
directly  attributable  to  the  high  temperature. 
The  state  of  the  skin  adds  to  the  fever ;  secretion 
is  checked ;  there  is  a  general  hyperaemia,  not 
specially  of  the  papillae  as  in  measles,  with 
serous  exudation  in  its  upper  layers.  A  bad 
throat  gives  rise  to  irritating  and  injurious  se- 
cretions, keeps  up  the  fever,  and  interferes  with 
the  supply  of  necessary  diluents.  The  products 
of  increased  tissue-change  are  imperfectly  elimi- 
nated by  the  kidneys.  Further  stress  on  the 
kidneys  is  caused,  partly  by  the  high  fever,  and 
partly  by  a  special  irritant  in  the  blood  acting 
upon  its  vascular  and  secreting  structures.  The 
vascular  changes  occur  early,  chiefly  in  the  cor- 
tical part ;  the  glomeruli  are  obstructed  ;  there 
is  a  proliferation  of  epithelial  nuclei  in  the  Mal- 
pighian  corpuscles,  distending  them  to  twice 
their  size,  and  so  compressing  the  vascular  tuft ; 
there  is  hyaline  degeneration  of  Iheir  capil- 
laries, and  in  the  elastic  intima  of  the  afferent 
vessels,  which  has  been  found  after  two  days' 
illness  (Klein);  also  thickening  of  the  small 
arteries  in  other  parts,  with  germinating  nuclei 
in  the  muscular  coat.  The  brunt  of  the  dis- 
ease falls  first  on  the  glomeruli ;  thence  arise 
stasis  and  hypericmia  of  intertubular  capillaries; 
then  signs  of  parenchymatous  nephritis,  with 
cloudy  swelling  of  epithelium-cells,  increase  of 
their  nuclei,  and  granular  change  in  some  of 
the  convoluted  tubes  may  bo  found.  Sometimes 
there  ia  granular  matter  or  blood  in  them,  and  in 
the  cavity  of  Bowman's  capsule.   Epithelium  in 
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some  cases  begins  to  be  detached  from  the  larger 
ducts  of  the  pyramids.  After  the  first  week 
changes  due  to  interstitial  as  well  as  to  paren- 
chymatous nephritis  commence ;  the  connective 
tissue  round  the  larger  vessels  is  infiltrated  with 
lymphoid  cells,  thence  spreading  to  the  base  of 
the  pyramids  aud  to  the  cortex,  some  parts  of 
which  become  pale  and  firm,  and  the  tubules 
obliterated.  After  this  process  has  reached  a 
certain  degree  the  evidence  of  parenchymatous 
change  increases — crowding  of  the  urinary  tubes 
with  lymphoid  cells,  granular  and  fatty  de- 
generation of  epithelium,  with  casts  or  cylinders 
of  various  kinds  in  the  tubes,  and  abundant 
products  of  inflammation.  These  changes  may 
commence  round  an  artery  plugged  with  fibrin  ; 
they  lead  to  enlargement  of  the  kidney,  with 
obliteration  of  tubules  and  Malpighian  corpus- 
cles, the  latter  undergoing  fibrous  degeneration. 
Klein  also  describes  early  interstitial  hepatitis. 
He  found  the  same  hyaline  degeneration  and 
thickening  of  arteries  in  the  spleen  and  intes- 
tines as  in  enteric  fever,  but  most  marked  in  the 
spleen,  with  degeneration  of  surrounding  adenoid 
tissue.  Veins  obstructed  with  fibrin  were  found 
in  the  cervical  glands,  with  degenerative  changes; 
in  the  centre  of  the  lymphatic  follicles  here,  and 
in  the  pharynx  and  tonsils,  the  Ijrmph-cells  were 
replaced  by  large  granular  cells. 

Thickeniug  of  the  walls  of  the  smaller  arteries, 
and  some  change  in  the  capillaries  of  the  pia 
mater,  have  been  noticed  in  this  as  in  other  acute 
fevers,"otherwise  the  early  cerebral  symptoms  are 
not  marked  by  anatomical  change.  In  ursemia 
leucocytes  are  found  in  the  perivascular  spaces  of 
the  brain  and  cord.  Later  cerebral  mischief,  ex- 
cept from  caries  of  the  temporal  bone,  is  more  rare 
than  after  measles.  Hemiplegia  from  embolism 
has  occurred  in  the  second  week  of  scarlet  fever. 
Besides  the  results  of  endo-  and  peri-carditis, 
blood-clots  and  fibrinous  coagula  are  found  in 
the  heart.  The  blood  in  scarlet  fever  has  been 
said  to  be  deficient  in  fibrin ;  it  is  less  readily 
formed  in  this,  as  in  other  specific  fevers,  untU 
some  secondary  inflammation  arises ;  in  the  after 
dyscrasia  it  more  readily  separates.  Tubercular 
peritonitis  has  followed. 

Ulcerative  endocarditis,  or  suppurative  sy- 
novitis, almost  as  certainly  fatal,  may  occur. 
Among  the  secondary  lesions  of  scarlet  fever  are 
the  ulceration  and  suppuration  of  inflamed  glands, 
with  sloughing  of  the  cellular  tissue  around 
them  or  in  other  parts.  Fatal  haemorrhage  has 
resulted  from  an  injured  artery.  Good  recovery 
has  been  made  after  sloughing  in  the  neck  has 
extended  to  the  shealh  of  the  carotid,  exposing 
all  the  deep  muscles,  and  leaving  the  salivary 
glands  bare  but  uninjured. 

Symptoms.— The  invasion  of  scarlet  fever  is 
abrupt.  The  ingress  of  fever  is  seldom  marked 
by  rigors,  not  always  by  chilliness ;  slight 
pallor,  languor,  vertigo,  drowsiness  by  day,  rest- 
lessness, starting,  or  delirium  at  night,  aching 
of  the  limbs  and  forehead,  sore-throat,  and 
vomiting,  are  constant;  in  children  convulsions 
or  coma  may  occur.  Sudden  illness  comes  on 
within  an  hour  of  apparent  health,  or  after  a 
day  or  two's  warning  sensations  in  the  throat 
The  temperature  begins  to  rise  at  once,  the 
pulse  becomes  very  rapid,  and  this  at  first  ifl 
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perhaps  more  marked  than  the  rise  in  tempera- 
ture ;  but  soon  suffusion  of  the  eyes,  flushing  of 
the  face,  and  great  heat  succeed,  with  tliirst  and 
pain  in  deglutition,  or  some  stiffness  of  neck.  The 
lymphatic  glands  at  the  angles  of  the  jaw  can 
be  felt  enlarged  and  tender;  already  the  arch  of 
the  palate  and  both  tonsils  are  red  ;  the  redness 
extends  a  Little  on  to  the  palate  ;  the  tongue  is 
furred,  njt  red,  except  at  the  edges  and  tip. 
Very  often  a  fine  flush  of  redness  suffuses  the 
neck  and  chest  soon  after  the  sore-throat  is 
complained  of,  perhaps  within  a  few  hours  of 
the  tirst  suspicion  of  illness.  The  eruption  may 
thus  be  among  the  earliest  obvious  signs  of  the 
disease  ;  it  generally  appears  by  the  second  day, 
and  is  well  established  on  the  third,  or  it  may 
be  delayed,  suppressed,  or  recede,  when  the 
severity  of  the  prodromata  serve  as  a  giude. 
Coma,  convulsions,  or  vomiting  may  persist,  with 
considerable  depression,  and  yet  the  tempera- 
ture be  near  105°  ;  it  may  even  reach  106°  Pahr. 
at  this  time.  More  frequently  the  greatest  dis- 
turbance of  pulse  and  temperature  is  from  the 
the  third  to  the  fifth  day. 

The  rash  begins  in  fine  red  points,  closely 
spread  over  a  large  surface  ;  the  specks,  brightest 
in  the  centre,  fade  into  each  other  so  as  to  leave 
no  clear  skin  between ;  not  raised  above  the 
widely  difiiised  fiush,  they  disappear  under  the 
pressure  of  the  finger,  and  retm-n  directly  it  is 
removed.    These  bright  dots  may  be  closely 
set,  forming  red  patches  in  some  places,  or  be 
more  scattered  in  others,  and  these  may  seem  to 
be  slightly  raised  before  the  skin  is  turgid. 
The  red  patches  are  well  seen  in  the  flexures 
of  the  joints;  the  finger-nail  drawn  firmly  across 
this  redness  on  the  abdomen  or  thigh  leaves 
a  white  streak  where  the  vessels  contract  for 
a  time ;  after  steady  pressure  the  skin  is  of 
a  yellowish  tint ;  or  petechise  may  be  seen. 
The  sides  of  the  neck,  the  face,  and  the  chest 
first  show  the  rash,  which  soon  spreads  to  the 
trunk  and  Umbs  ;  or  it  may  come  out  on  them  at 
once.    The  skin  is  of  a  burning  heat,  not  always 
dry,  sometimes  with  &ee  perspiration  ;  miliaria 
often  appear  where  the  rash  is  most  intense; 
these  minute  exudations  are  not  the  result  of 
perspiration,  though  sudamina  may  occur.  The 
eruption  reaches  its  fullest  extension  and  in- 
tensity by  the  fourth  day,  fading  on  the  fifth  and 
sixth.    The  heat  and  swelling  then  subside,  and 
the  skin  feels  dry  and  inelastic,  or  a  partial  sub- 
cutaneous cedema  of  the  eyelids,  feet,  or  hands  is 
noticeable;  in  other  parts  the  cuticle  is  easily 
thrown  into  fine  wrinkles,  and  is  ready  to  des- 
quamate ;  this  begins  from  the  sixth  to  the  ninth 
day,  when  the  specific  morbid  process  is  sub- 
siding. 

Sore-throat  is  always  present ;  during  the  day 
or  two  before  the  seizure,  and  almost  from  the 
time  of  receiving  the  infection,  some  traces  of 
this  are  observable.  During  the  attack  the  red- 
ness spreads  from  the  tonsils  to  the  palate,  uvula, 
pharynx,  and  epiglottis  ;  it  becomes  more  intense; 
and  there  is  swelling  with  some  oedema.  The 
mucous  membrane  is  either  dry  and  shining,  or 
coated  with  thick  mucus  clogging  the  fauces;  the 
tonsils  project  and  are  smeared  with  sticky  secre- 
tion, while  sometimes  there  is  abrasion  of  their 
surface  or  slight  ulceration, rarely  abscess.  These 


conditions  and  the  symptoms  they  produce  are 
worst  during  the  first  three  days  of  llie  illness, 
and  subside  as  the  rash  is  thrown  out.  After  the 
first  week,  in  severe  cases,  ulceration,  not  confined 
to  the  tonsils,  may  occur;  the  connective  tissue 
around  the  lymphatic  glands  in  the  neck  becomes 
brawny  and  may  slough,  or  that  under  the  lower 
lid  suppurate;  persistent  coryza  stuffs  the  nos- 
trils with  acrid  discharge,  or,  extending  along 
the  Eustachian  tube,  fills  the  middle  car  with  pus, 
bursting  the  tympanum,  deafness  not  being  the 
only  or  worst  result.  Otorrhoea  from  the  meatus 
is  less  serious  ;  this  is  not  at  first  purulent.  The 
tongue  is  red  and  bare  after  the  eruption,  the 
white  fur  clearing  from  before  backwards ;  the 
mucous  surfaces  are  left  tender,  and  care  as  to 
ingesta  is  required ;  there  may  be  also  much  and 
serious  trouble  with  deglutition;  vomiting,  the 
most  constant  of  the  ingressional  nervous  signs, 
rarely  persists  as  a  gastric  sjmiptom  ;  sometimes 
there  is  a  tendency  to  diarrlioea,  but  consti- 
pation is  rare,  except  as  an  after-consequence. 

■pyreocia  of  scarlet  fever  is  characteristic; 
high  at  the  first,  it  keeps  high,  or  rises  higher 
for  three  or  four  days  ;  there  is  then  a  marked, 
though  incomplete  subsidence  after  the  rash  is 
thrown  out,  mostly  on  the  fifth  or  sixth  days, 
sometimes  earlier;  but  the  temperature  rarely 
becomes  normal  till  the  second  week,  some  fever 
lingering  after  the  eruption  is  over.  When  the 
greatest  tension  of  skin  is  passed,  the  surface 
temperature  has  been  found  on  the  fifth  and 
sixth  days  at  97°,  vrith  101°  in  axilld  and  105° 
in  redo;  the  latter  keeping  at  103°  for  two  or 
three  days  longer.  A  crisis  is  to  be  looked  for  on 
the  fourth  or  fifth  day  ;  defervescence  not  till  the 
eighth  or  ninth ;  and  this  is  often  further  delayed 
by  complications  or  relapse.  There  are  no  other 
constant  remissions  during  the  febrile  period,  but 
some  nocturnal  exacerbations  occur  during  the 
first  part  of  it,  often  associated  with  harmless 
delirium.  The  persistence  of  more  serious  de- 
lirium then  and  later  in  persons  of  all  ages  points 
to  meningeal  irritation ;  coma  in  children  may 
depend,  not  only  on  the  high  temperature,  but  on 
the  state  of  the  arachnoid  cavities ;  even  hemi- 
plegic  signs  have  occurred  independently  of  the 
embolism  so  often  consequent  on  endocarditis ; 
uraemic  coma  is  rare ;  intra-cranial  inflammation 
and  abscess  not  unfrequently  resvilt  from  caries 
of  the  temporal  bone  after  otitis. 

The  chief  respiratory  disturbances  are,  at  first 
irritative  cough,  and  symptoms  resulting  from 
cedema  of  the  glottis ;  the  breathing  is  always 
quickened  when  the  pulse  is  rapid  and  the  fever 
high.  Pleurisy  with  effusion  has  occurred  at 
all  periods  of  scarlatina,  more  frequently  in  the 
later  stages,  with  a  limited  pneumonia,  pulmo- 
nary congestion,  or  broncho-pneumonia. 

On  the  side  of  the  circulation,  besides  the 
quick  pulse,  there  is  the  liability  to  endocarditis 
during  the  eruptive  period  or  later,  and  to  peri- 
carditis; these  compHcations  often  prolong  the 
duration  of  the  fever,  and  give  rise  to  special 
symptoms  and  dangers. 

The  urine  is  altered  as  in  other  fevers ;  the 
increase  of  nitrogenous  waste,  in  proportion  to 
the  degree  of  fever,  is  eliminated  most  largely  at 
the  crisis.  At  first  the  quantity  of  urine  is  less  ; 
the  chlorides,  much  diminished,  reappear  as  the 
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iiever  declines  ;  the  urea,  relatively  increased,  is 
less  absolutely  so  than  it  is  afterwards  witli  a 
freer  excretion  ;  ui-ate  of  soda  is  deposited ;  imc 
acid,  diminished  on  the  second  and  third  days, 
increases  at  the  febrile  crisis,  often  appearing  in 
abundance  on  the  fifth  and  sixth  days,  then  again 
normal,  but  increasing  after  rheumatism  or  other 
febrile  disturbance ;  phosphoric  acid,  normal  du- 
ring the  first  four  days,  is  much  diminished  on 
the  fifth,  then  remains  below  the  standard  till  the 
eighth  or  ninth  day,  when  there  is  often  a  deposit 
of  earthy  phosphates,  with  a  pale,  barely  acid 
urine.    Oxaluria  may  follow. 

The  kidneys,  almost  as  constantly  as  the  throat 
and  skin,  are  the  seat  of  important  changes,  to 
which  the  state  of  the  urine  is  a  trustworthy 
guide ;  this  consequently  must  be  the  subject  of 
repeated  examination.  At  first  there  may  be 
suppression  of  urine  for  more  than  one  day; 
this  yielding,  tube-casts,  blood,  and  albumin  are 
found,  clearing  off  as  the  secretion  becomes 
freer.  Such  transient  albuminuria  may  occur  in 
other  fevers,  but  here  the  first  congestion  of  the 
glomeruli  increases — it  may  be  while  the  skin- 
affection  is  at  its  height,  more  frequently  in  its 
decline — and  a  distinctive  form  of  nephritis  is  set 
up,  generally  about  the  ninth  and  tenth  day,  when 
the  skin  is  desquamating.  This  has  a  marked 
febrile  disturbance  of  its  own,  often  leads  to 
chronic  kidney-disease,  and  is  attended  through- 
out with  albuminuria.  Later  in  the  disease 
albuminuria  and  haematuria  set  in  without  rise 
of  temperature.  Both  these  conditions  are  often 
followed  by  dropsy.  Albuminuria  commonly 
begins  during  the  desquamation-period  in  the 
second  week;  possibly  as  early  as  the  fourth 
day;  rarely  for  the  first. time,  with  fever  or 
signs  of  kidney-irritation,  after  the  twenty-first, 
but  even  as  late  as  the  thirty-first  day.  Three 
stages  of  this  condition  are  noticed.  The  quan- 
tity of  urine  in  the  first  stage  is  much  dimi- 
nished, the  urea  even  more  in  proportion  than 
the  water ;  the  specific  gravity  is  increased  ;  the 
turbidity  from  urates  deposited  is  cleared  by 
heat  or  the  addition  of  liot  water,  showing  no 
smoky  tint  from  blood  ;  if  this  stage  be  pro- 
longed, albumin  is  found,  with  finely  granular 
or  clear  casts,  seldom  with  blood-discs  or  renal 
epithelium;  but  they,  together  with  epithelial 
lube-casts,  are  freely  washed  out  as  this  stage 
is  passing  away.  The  second  stage  is  marked  by 
diuresis ;  the  pale  urine  of  low  specific  gravity 
acquires  a  smoky  tint  from  blood-discolouration  ; 
this  may  deepen  to  brown  or  give  a  brighter 
red  deposit;  albumin  to  a  large  amount  may 
pass,  with  pale  urine,  when  there  is  but  little 
blood  ;  the  whole  quantity  of  albimiin  may  be 
greater,  though  proportionally  less  than  in  the 
earlier  stage ;  it  diminishes  towards  the  close  of 
this  period,  as  the  ui'ine  gradually  clejirs ;  some 
blood-corpuscles,  renal  epithelium,  and  tube-casts 
are  found  in  the  deposit.  Clear  urine  still  in 
excess  and  slightly  flocculent,  marks  the  third 
stage,  in  which  the  albumin  gradually,  but  not 
always  entirely,  disappears. 

The  urine  may  not  be  much  lessened,  at  first, 
in  mild  cases,  and  yet  afterwards  become  al- 
buminous ;  or  a  well-marked  first  stage  in  a 
Severe  case  is  not  always  followed  by  albumin- 
uria. This  is  often  a  specific  effect  of  the  disease. 
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and  independent  of  chill.  There  may  be  hasma- 
globinuria  in  the  later  stages,  with  deep  bloody 
colour,  and  no  great  increase  of  albumen. 

Heematuria,  if  partly  dependent  on  a  blood- 
state,  is  one  of  the  more  obvious  indications 
of  kidney-mischief.  Another  is  afforded  by  the 
occurrence  of  scarlatinal  dropsy.  Allowing  for 
an  error  from  mere  surface-oedema  being  mis- 
taken for  it  in  the  first  week,  and  later  for  the 
effects  of  ansemia,  anasarca  is  fairly  indicative  of 
albuminuria  past  or  present. 

Albuminuria  may  be  absent,  or  only  have 
existed  for  a  day  or  two  before  the  anasarca  or 
ascites  began.  Ansemia  is  a  very  marked  late 
feature  of  the  disease,  so  that  pallor  and  chronic 
dropsical  cachexia  often  go  together.  Apart  from 
renal  dropsy,  there  is  a  form  of  scarlatinal 
dropsy  which  occurs  suddenly  in  the  second  or 
third  week,  as  the  result  of  a  special  inflamma- 
tion of  serous  membranes,  often  associated  with 
rheumatism,  or  with  some  degree  of  albumi- 
nuria. Serous  effusions  into  the  pericardium  or 
pleurse,  indicated  by  dyspnoea,  are  ascertained 
by  their  distinctive  physical  signs.  They  are 
part  of  a  general  tendency  to  inflammation  of 
the  serous  membranes.  Pleurisy  is  more  com- 
monly associated  with  albuminuria  ;  it  may  tend 
either  to  hydrothorax  or  to  empyema.  Pericar- 
ditis is  more  commonly  associated  with  rheimia- 
tism. 

Eheumatism  is  frequently  induced  by  scarlet- 
fever  ;  before  the  end  of  the  first  week,  just  after 
the  rash  is  fullest,  pains  begin  in  several  joints — 
wrists,  ankles,  or  knees;  the  fever,  instead  of  sub- 
siding, rises ;  and  the  pulse  again  becomes  quick, 
full,  and  hard.  At  this  time  pericardial  friction 
is  to  be  looked  for,  or  an  endocardial  murmur 
may  be  heard  either  at  base  or  apex;  an  apex 
murmur  is  sometimes  heard  when  there  is 
neither  rheumatism  nor  albuminuria,  and  may 
not  necessarily  mean  endocarditis.  Pains  in  the 
limbs,  or  arthritic  symptoms,  may  come  on  as 
late  as  the  third  week,  with  renewed  fever  of  the 
rheumatic  type,  sometimes  with  profuse  perspi- 
rations ;  the  articular  swellings  mostly  subside, 
but  there  is  also,  unlike  what  is  seen  in  rheuma- 
tism, the  possibility  of  suppuration. 

Sloughing  of  the  cellular  tissue  around  in- 
flamed glands,  or  of  the  skin  over  them,  is  a 
more  frequent  and  less  fatal  evidence  of  the  same 
tendency.  Sometimes  diphtheritic  necrosis  of 
mucous  membrane,  or  of  blistered  and  ulcerated 
surfaces,  after  scarlet  fever,  evinces  a  specific 
dyscrasia. 

Desquamation  begins  earliest  where  the  rush 
has  been  most  intense ;  it  may  be  seen  as  early 
as  the  fourth  day,  more  frequently  on  the  sixth 
and  seventh ;  rarely  it  is  delayed  beyond  the  tenth 
day  I  it  may  be  to  three  weeks;  and  it  is  seldom 
completely  over  in  less  than  six  weeks.  The 
desquamation-period,  really  the  whole  time  of 
cure,  is  also  spoken  of  as  occupying  the  second 
week,  and  as  marked  by  a  subsidence  of  fever 
even  to  below  the  normal.  There  is  genoriiUy  a 
remission  of  fever  at  this  time,  but  without  any 
groat  depression  of  temperature  ;  the  pulse  also 
is  weak,  and  may  be  irregular;  considerable  de- 
pression and  a  sense  of  debility  about  the  tenth 
day  are  frequently  to  be  noticed.  All  this,  if 
coincident,  can  hardly  be  consequent  upon  de- 
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squamation.  As  soon  as  the  vessels  of  the  skin 
are  less  tense,  the  wnnkled  epidermis  becomes 
scurfy  and  separates.  This  is  first  seen  on 
the  chin  and  sides  of  the  neck,  the  less  deli- 
cate cuticle  being  raised  and  removed  on  small 
patches,  which  increase  as  the  edges  are  detached, 
leavin"  a  large  new  surface  of  skin ;  the  thick 
epidermis  of  fingers  and  feet  peels  off  in  larger 
flakes,  or  in  casts.  A  shreddy  look  of  hands  or 
toes  may  betray  a  mild  attack  of  scarlet  fever, 
overlooked  from  three  to  six  or  eight  weeks 
before. 

New  cuticle  is  rapidly  formed  during  conva- 
lescence, and  is  more  than  once  cast  off  and 
renewed.  Sometimes  there  is  a  pause  in  this 
process,  and  desquamation  is  thought  to  be  over, 
when,  with  change  of  air  or  improved  nutrition, 
a  further  peeling  of  what  seems  healthy  cuticle 
occurs,  not  without  risk  of  a  further  dissemina- 
tion of  infection,  up  to  the  ninth  week  of  con- 
valescence. Any  form  of  desquamation  begin- 
ning later  than  this  can  seldom  or  never  be  the 
bearer  of  infecting  particles  ;  even  the  flakes  of 
a  second  desquamation  carry  infection  so  loosely 
as  to  be  readily  deprived  of  it  by  the  ordinary 
means  of  washing  and  exposure.  In  fact,  des- 
quamation, though  a  very  good  sign  that  infec- 
tion still  attaches  to  its  subject,  because  recovery 
is  barely  complete,  is  not  the  only,  nor  even  the 
chief,  means  of  its  diffusion.  It  is  only  the  fine 
dust  first  rising  from  the  surface,  just  after  the 
rash  is  at  its  height,  and  especially  when  at- 
tended with  miliary  exudation,  that  is  charged 
with  the  intensest  essence  of  infection. 

But  infection  is  given  off  before  this  is  formed, 
as  well  as  after  it  is  cast  off.  The  secondary  le- 
sions of  the  throat,  nose,  and  lips  are  infectious ; 
abscesses,  formed  more  than  three  weeks  after  the 
disease  began,  yield  an  infecting  pus  contami- 
nating specifically  the  lancet  used  for  their  eva- 
cuation ;  nor  can  any  definite  time  less  than  six 
weeks  be  fixed  when  the  specific  morbid  process 
may  be  supposed  to  have  ceased.  A  kind  of  re- 
crudescence, but  without  the  reappearance  of  the 
rash,  would  seem  possible  up  to  the  eighth  week  ; 
and,  as  in  menstruation,  tho  casting  off  in  the 
tenth  week  of  d6bris  of  tissue  formed  perhaps  a 
fortnight  before,  may  not  be  without  the  ele- 
ments of  infection.  Children  are  very  liable  to 
weak  throat  or  a  return  of  coryza  for  some 
months  after  convalescence  from  scarlet  fever  ; 
also  to  ecthyma,  eczema,  or  psoriasis  long  after 
all  possibility  of  infection  has  ceased. 

Varieties.  1.  Scarlatina  viitior,  called  also 

Scarlatina  simplex  or  bcnigna.  Th  e  rash  appears 
only  on  parts  of  the  skin,  and  soon  fades;  the 
throat,  hardly  sore,  is  of  a  pinky  red,  with  tonsils 
just  rounded,  the  back  of  the  pharynx,  perhaps, 
streaked  with  mucus  from  the  small  glands ;  tlie 
fover  is  so  slight  that  it  is  said  to  bo  absent ;  the 
early  fine  desquamation  escapes  notice ;  and  it 
may  be  three,  four,  or  five  weeks  before  peeling  on 
the  hands  and  feet  proves  the  true  nature  of  the 
illness,  lu  some  mild  cases  the  rash  is  well- 
marked,  but  there  is  no  high  fever ;  tho  tempera- 
ture, not  exceeding  102°,  falls  on  the  third  or 
fourth  day.  In  neither  of  these  cases  is  apyroxia 
complete  till  the  third  week  ;  but  there  is  no  great 
d'lness,  the  rash  is  forgotten,  and  precautions  are 
relaxed  till  some  anasarca  is  noticed,  or  others 
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are  ill  with  more  marked  symptoms.  Desqua- 
mation is  not  later  after  a  mild  attack,  nor  more- 
prolonged  than  after  a  severe  one,  but  it  may  be 
the  only  distinctive  sign  left  of  a  marked  impair- 
ment of  health  and  of  its  cause. 

2.  Scarlatina  gravior. — This  includes  all  the 
more  serious  cases,  some  called  Scarlatina  angi- 
nosa,  when  endangered  by  the  severity  of  the 
throat-symptoms ;  others  Scarlatina  maligna, 
when  marked  from  the  first  by  high  fever  or  its 
consequences.  This  latter  form  is  known  also  as 
the  adynamic  when  exhaustion  or  collapse  rapidly 
ensues,  in  some  cases  even  before  the  rash  has  had 
time  to  appear.  There  are  all  grades  of  severity 
between  these  and  the  slighter  forms  of  the  dis- 
ease. We  sometimes  see  themildest  kind  of  attack 
in  one  cliild  set  up  the  worst  form  in  another  ;  -oi 
the  disease  may  begin  moderately,  and  bad  symp- 
toms appear  on  the  third  or  fifth  day,  such  as  rest- 
lessness, depression,  weak  and  rapid  pulse,  dusky 
rash,  lividity  or  pallor,  dysphagia,  sore  mouth, 
di-y  tongue,  tympanites,  and  cold  perspirations. 
Again,  these  signs  of  exhaustion  may  follow  upon 
some  complication  in  the  second  week,  while  the 
temperature  is  still  high ;  or  appear  as  late  as 
the  fourth  or  fifth,  after  great  emaciation,  when 
the  fever  is  over.  Diphtheria,  either  of  mucous 
surfaces  or  of  the  skin,  appears  in  some  of  these 
cases,  not  as  a  new  infection,  but  as  one  result 
of  the  disease.  So  among  several  children  with 
scarlet  fever,  one  may  have  only  a  faint  rash, 
slow  to  appear,  soon  fading,  or  perhaps  again 
returning,  called  Scarlatina  anginosa  maligna ; 
but  the  appearances  in  the  throat  and  other 
signs  are  those  of  diphtheria;  or  one  child 
with  such  a  throat  and  no  noticeable  rash  has 
started  scarlatina  among  others.  Some  malig- 
nant cases,  mostly  fatal,  show  extreme  pros- 
tration from  the  first,  with  rapid  pulse  and 
grave  nervous  disturbance  ;  the  temperature  is 
always  high — 105°  or  more,  even  when  the  skin 
feels  cool.  Several  of  these  fatal  cases  follow 
one  another  in  a  household,  either  from  a  de- 
veloped intensity  in  the  infection,  from  a  family 
predisposition  to  suffer  from  it,  or  from  some  such 
tendency  to  excessive  temperature-disturbance. 

The  infection  of  scarlet  fever  is  readily  re- 
ceived, by  those  who  have  not  previously  suffered 
from  it,  in  the  courseof  most  diseases ;  and  in  many 
of  them  it  proves  a  serious  complication.  Surgical 
scarlet  fever  differs  in  no  respect  from  ordinary 
scarlet  fever;  it  will  spread  to  the  susceptible 
who  have  no  wound  or  open  sore,  not  to  those 
who  are  protected  by  a  previous  attack,  though 
in  the  same  ward  and  recently  operated  on.  One 
attack  of  scarlet  fevrr  is  so  generally  protective 
against  a  recurrence  that  the  not  infrequent  in- 
stances of  exceptions  lo  this  rule  in  no  way  in- 
validate the  more  important  practical  deductions 
from  it;  .those  who  have  already  had  it  may  at- 
tend on  the  sick  or  mix  with  convalescents.  Some 
persons  have  two  or  three  atlacks,  or  are  liaLle 
to  sore-throat  whenever  they  come  in  contact 
with  it ;  still  the  rule  is  constant  enough  to  be 
depended  on  for  purposes  of  diagnosis. 

DiAONosis.— The  sudden  illness,  with  high 
temperature,  quick  pulse,  and  severe  nervous 
symptoms,  witlioul  previous  cough  or  sneezing, 
but  with  sore-throat  and  tender  swelling  of  the 
glands  at  the  angle  of  the  jaw,  at  once  point  to 
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scarlet  fever  In  a  child  who  has  not  had  it ;  this 
is  made  certain  by  the  early  rash. 

Diphtheria  may  come  on  in  the  same  way,  with 
slight  STifiusion  of  face,  or  more  insidiously,  but 
the  throat-signs  are  distinctive.  Herpetic  sore- 
throat  has  a  shorter  febrile  stage,  and  no  rash. 
The  rash  of  rubeola  is  in  spots,  and  less  diiFiised 
at  first;  in  doubtful  cases,  perhaps  called  feb- 
rile roseola,  albumin  is  to  be  looked  for  in  the 
first  fortnight,  and  desquamation  afterwards,  be- 
fore an  absolute  diagnosis  from  rubeola  is  formed. 
Erythema  may  result  from  septicaemia,  and 
from  mercury,  arsenic,  sulphur,  iodine,  bromides, 
chloral,  salicine,  quinine,  copaiba,  ipecacuanha, 
belladonna,  opium,  and  oil  of  turpentine — the 
two  last  only  of  these  followed  by  desquamation. 

Prognosis.  — Caution  is  needed  in  the  prognosis 
of  the  mildest  cases  of  scarlet  fever,  as  these  are 
not  exempt  from  all  the  complications  of  the  ill- 
ness, or  the  accidents  of  convalescence. 

High  initial  fever,  severe  angina,  fever  rising 
on  the  fifth  day  or  persisting  beyond  the  tenth, 
and  great  depression,  all  betoken  danger.  There  is 
danger  from  sloughs  and  secondary  suppuration  ; 
from  cardiac  inflammation  and  its  consequences ; 
and  from  kidney-disease,  either  at  fijst,  or  from 
albuminuria  slowly  increasing  for  two  or  three 
months  ;  the  earlier  eflfeets  of  renal  dropsy  are 
of  more  hopeful  prognosis.  Family  predisposition 
is  to  be  considered,  as  well  as  the  age  of  the 
patient ;  individual  susceptibility  more  than  the 
character  of  the  prevailing  epidemic.  The  tem- 
perature has  reached  111°  Fahr.  vsith  recovery, 
and  116°  in  a  fatal  case. 

TfiBATMENT. — This  must  have  regard  to  the 
care  of  the  patient,  and  the  safety  of  others.  All 
cases  must  be  treated  in  bed  for  two  or  three 
weeks ;  a  hair  mattress,  not  too  thick,  is  better 
than  a  feather  bed,  and  no  extra  covering  is  re- 
quired. Carpets  and  woollen  curtains  should 
be  removed  from  the  room ;  this  must  be  kept 
cool  and  well -ventilated  by  a  partly-open  window 
and  an  open  fire,  but  without  draughts  that 
come  directly  on  to  the  patient.  A  linen  screen 
suspended  before  the  door  is  useful ;  a  basin  of 
water  made  pink  with  permanganate  of  potash 
should  stand  ready,  in  which  to  dip  the  fingers, 
or  anything  used  by  the  patient;  a  stronger 
solution  is  required  for  the  immersion  of  body 
linen  when  removed,  or  for  the  excretions.  No 
medicine."!  will  cut  short  scarlet  fever;  simple 
salines,  as  acetate  of  ammonia  or  chlorate  of 
potash,  which  act  slightly  on  the  skin  and  kid- 
neys, tend  to  its  mitigation  if  plenty  of  liquid 
be  given.  The  best  relief  is  obtained  from 
tepid  sponging  over  the  whole  body,  part  at  a 
time,  twice  in  the  twenty-four  hours,  or  a  tepid 
bath,  and  oil  or  cold-cream  used  to  the  skin 
afterwards.  Where  the  fever  is  not  very  high 
nor  the  rash  intense,  a  warm  bath  is  comfortable. 
The  hot  pack  is  injurious,  most  so  when  the  rash 
is  imperfect  and  the  nervous  disturbance  indi- 
cates excessive  body-heat.  In  such  cases  cold 
affusion  or  the  cautious  use  of  the  wet  pack  would 
moderate  fover  ;  but  these  means  must  be  so  used 
as  to  soothe  and  not  to  tire  the  patient.  Frequent 
enemata  of  cold  water  supply  fluid  to  the  body 
and  reduce  temperature.  It  is  not  until  after  the 
fever  is  over  that  scrubbing  with  carbolic  soap, 
and  detergent  baths,  with  carbolic  inunctions, 
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should  be  practised.  During  the  fever  a  little 
Condy's  fluid,  or  aromatic  vinegar,  added  to  the 
water_  for  sponging  the  body,  or  the  solution  of 
peroxide  of  hydrogen,  is  agreeable  and  refreshing, 
neutralising  some  of  the  morbid  exhalations,  if 
not  quite  disinfecting  them.  For  this  latter  pur- 
pose strong  acetic  acid  (1  to  5),  or  carbolic  acid 
( 1  to  20  of  oil),  would  be  required.  Carbolated 
oil  (1  to  40)  can  be  used  with  advantage  from 
the  first,  so  that  the  earliest  skin-dust  may  be 
intercepted.  Condy's  fluid  sprayed  into  the 
room  at  times  sweetens  the  air,  or  chlorinated 
soda  may  be  sprinkled  about  the  room. 

The  throat-symptoms  often  claim  early  atten- 
tion.   Swallowing  soon  becomes  easier  and  the 
external  swelling  less  after  small  lumps  of  ice 
have  been  repeatedly  held  to  melt  at  the  back  of 
the  mouth ;  young  children  can  have  a  teaspoon- 
ful  of  iced- water  with  a  morsel  of  ice  in  it  given 
frequently;  older  persons  flnd  relief  from  inhal- 
ing steam.    A  warm  compress  with  cotton-wool 
over  it  should  be  applied  round  the  neck.  Puffy 
swelling  over"  the  glands  is  often  removed  by 
fomentation,  or  by  warm  linseed  poultices  con- 
stantly renewed.  A  warm  poultice  held  close  up 
to  the  ear  relieves  pain  from  the  tonsil.  Mischief 
within  the  throat  is  lessened  by  taking  chlorate 
of  potash  into  the  mouth,  or  by  the  solution  of  it 
in  spray ;  ^  a  sloughy  throat  requires  chlormated 
soda  solution,  one  part  to  ten  of  water.  Here  also 
the  acid  chlorine  mixture  is  useful ;  it  is  made  by 
dropping  strong  hydrochloric  acid  on  to  chlorate 
of  potash  in  a  bottle  (ntS  of  the  acid  and  gr.  j 
of  the  salt  to  each  ounce  of  capacity),  and  then 
adding  water  to  dissolve  the  liberated  chlorine. 
Large  doses  of  chlorate  of  potash  are  objection- 
able, as  tending  to  renal  irritation.     For  the 
control  of  fever  eliminants  and  depressants  are 
to  be  avoided  ;  aconite  is  not  needed  in  the  mild 
cases  of  fever  and  sore-throat ;  it  is  prejudicial 
in  the  more  severe  forms.    The  mineral  acids 
moderately  control  heat-production,  and  may  be 
given  diluted  from  the  first.  A  tendency  on  the 
fifth  day  to  increase  of  an  already  high  tem- 
perature has  been  checked  by  the  substitution  of 
acids  for  salines.  In  all  cases  with  high  tempera- 
ture stronger  remedies  of  this  class  are  required. 
Of  these,  the  two  most  effective  and  most  suitable 
in  scarlet  fever  are  quinine  and  digitalis.  Of 
the  former,  two  or  three  doses,  on  the  third  or 
fifth  day,  at  the  rate  of  one  grain  for  every  two 
years  of  age,  reduces  fever,  and  so  prevents  the 
worse  forms  of  throat  and  kidney  mischief.  If 
the  urine  be  scanty,  or  already  contain  albumin, 
digitalis  is  to  be  preferred ;  it  is  of  marked  bone- 
fit  where  the  pulse  has  been  much  accelerated  in 
the  early  stages ;  and  it  is  specially  suited  to  com- 
bine with  iron  in  the  later  stages  of  the  disease, 
or  with  iron  and  a  saline  when  diuretics  are  re- 
quired. The  combination  of  digitalis  and  quinine 
in  all  the  graver  forms  of  scarlet  fever  seems  to 
be  specially  indicated.     The  sulpho-carbolate 
of  soda  has  been  used  with  more  advantage  than 
the  newer  derivative  of  carbolic  acid,  the  sali- 
cylic.   Salicylate  of  soda  is  not  well  suited  for 
administration  in  scarlet  fever,  as  the  acid  is 
secreted  by  the  kidneys  and  may  irritate  thom  ; 
when  given  it  has  caused  perspiration  and  reduced 
the  pulse  and  temperature,  but  the  worst  symp- 
toms of  bad  cases  were  not  lessoned  by  it,  while 
4  U 


1394 


SCAELET  FEVER. 


SCIATICA. 


the  tendency  to  rheumatism  and  to  albuminiirlu 
were  increased.  It  is  eifective  against  the  rheu- 
matism that  follows  scarlet-feverwhen  there  is  no 
kiduey-lesion.  In  most  of  these  cases  perchlorido 
of  iron  in  full  doses  is  the  best  remedy.  Acute 
Jddnoy-congestion  should  be  treated  by  dry-cup- 
ping to  the  loins,  hot  epithems  round  the  body,  or 
a  warmly-packed  poultice  across  the  back ;  a  brisk 
aperient  is  often  most  useful  at  the  beginning  of 
this  as  of  other  secondary  complications.  Here 
free  secretion  from  the  bowels  is  to  be  favoured 
by  salines,  and  their  diuretic  action  should  be 
aided  by  plenty  of  liquid.  Free  action  of  the 
skin  can  be  obtained  by  the  hot-air  bath,  or  by  the 
hypodermic  injection  of  pilocarpin.  Two  drops  of 
a  5  per  cent,  solution  of  the  muriate  answers  well; 
the  sixth  of  a  grain  will  produce  perspiration  in 
an  adult;  or  one-twentieth  of  a  grain  may  be 
given  every  hour  till  perspiration  ensues.  Chil- 
dren require  full  doses  of  pilocarpin,  up  to  one- 
tenth  of  a  grain  twice  a  day  in  azoturia.  More 
urea  and  less  water  has  resulted  after  some 
days'  use  of  it.  Diarrhosa  at  the  febrile  crisis 
seldom  need  be  checked ;  care  as  to  ingesta, 
and  warm  applications  or  poultices,  perhaps  with 
a  little  opium  externally,  suflS.ce  for  its  relief. 
Great  caution  is  required  at  all  times  in  the  use 
of  any  opiates  ;  there  are  many  soothing  means 
which  promote  sleep  without  resorting  to  direct 
sedatives.    Chloral  is  not  very  suitable. 

The  diet,  at  first  limited  to  milk  and  liquids, 
may  consist  also  of  eggs  and  beef-tea  as  soon  as 
more  food  can  be  taken,  with  fi.sh  or  fowl,  and 
soup  with  vegetables.  Lemon-juice,  oranges,  or 
grapes  may  supplement  the  vegetable-supply  in 
rheumatic  or  renal  complications.  Caution  is 
required  as  to  meat,  and  even  the  supply  of  beef- 
tea  should  be  limited,  while  milk  can  be  given 
ad  libitum,  and  eggs  may  be  largely  depended  on. 
Alcoholic  stimulants  are  only  to  be  used  with 
great  caution ;  they  are  apt  to  excite  a  return  of 
fever  if  given  early,  and  may  embarrass  the  re- 
storation of  the  kidney-function  ;  still  there  are 
many  bad  cases  where  a  little  brandy  has  to  be 
added  to  the  egg  and  milk,  or  where  wine  must 
be  allowed.  Moreover,  after  high  fever  a  con- 
dition like  that  of  heat-exhaustion  comes  on, 
with  shallow  breathing,  weak,  slow,  or  irregular 
pulso,  cool  surface,  restlessness  and  threatened 
collapse,  where  brandy,  ammonia,  bark,  and  even 
opi  um  may  be  needed.  During  convalescence  chill 
and  fatigue  must  be  guarded  against.  Careful 
diet  is  required,  and  some  preparation  of  iron  with 
meals,  or  bitters  and  bark  as  tonics.  We  must  not 
advise  change  of  air  too  soon ;  three  weeks  indoors 
for  the  disease  to  cease,  and  three  weeks  at  home 
after  that,  for  restoration  of  health,  is  the  safest 
rule  for  all.  Warm  baths  on  three  or  four  suc- 
cessive days,  with  plenty  of  soap  to  remove  all 
roughness  of  skin,  and  fresh  woollen  clothing, 
are  required  before  leaving  the  sick-room.  The 
hair  should  be  dressed  with  carbolic  oil  after 
washing,  or  with  a  mixture  of  acetic  acid,  gly- 
cerine, and  spirit.  Infection  can  be  removed 
from  clothes  and  bedding  by  stoving  all  that 
docs  not  undergo  a  heat  of  212°  in  washing. 
The  liest  nioims  of  disinfecting  the  room,  and  what 
IS  U'lt  easy  lo  remove  from  it,  is  by  burning 
suliihur  or  bisulphide  of  carbon  in  it.  An  ounce 
iuid  a  half  of  sulphur  should  be  burnt  for  every 


100  cubic  feet  of  clear  space.  See  Disinfec- 
tion. 

No  convalescent  should  mix  with  susceptible 
children  until  six  weeks  from  the  seizure,  how- 
ever slight  the  attack ;  if  convalescence  have 
been  interrupted,  or  some  after-effects  of  the 
disease  remain,  this  interval  has  to  be  two  or 
three  weeks  longer.  Those  much  with  the  sick 
should  wash  their  hands  after  assisting  the 
patient,  and  change  their  outer  dress  on  leaving 
the  room.  A  solution  of  salicylic  acid  in  gly- 
cerine promises  to  be  of  some  \ise  in  clearing 
infectious  particles  from  the  throat,  and  so  maj 
act  as  a  preventive  against  one  mode  of  infec- 
tion.   No  true  prophylactic  is  known. 

WlIXIAM  SaoiEB. 

SCHINZWACH,  in  Switzerland. — Sul- 
phur waters.    See  Mineeax  Watees. 

SCHLANGENBAD,  in  Germany. — Sim- 
ple thermal  waters.    See  MnfEEAi  Waters. 

SCIATICA. — Stnon.  .  Fr.  I^evralgie  scia- 
tique ;  Ger.  Huftweh. 

Definition. — Neuralgia  in  the  district  of  the 
sciatic  nerve. 

Sciatica  is  signalised  by  paroxysmal  pain  in 
any  or  all  of  the  following  localities :  the  but- 
tock ;  the  back  of  the  thigh  ;  the  knee;  the  front, 
back,  and  outside  of  the  leg  ;  and  the  whole  foot 
except  its  inner  border.  The  condition  is  fre- 
quently of  peripheral  origin,  and  is  then  dependent 
on  inflammation  of  the  sheath  and  surroundings 
of  the  nerve-trunk.  Or  it  may  arise  independently, 
to  aU  appearance,  of  any  local  cause  in  the  nerve 
itself,  and  is  then  probably  caused  by  some 
impairment  of  nutrition  of  a  nerve-centre.  As 
the  diagnosis  of  peri-neuritis  from  neuralgia  is 
as  yet  not  certainly  differentiated,  the  two  con- 
ditions wall  be  considered  together. 

.Etiology. — Predisposing  causes.  —  The  pre- 
disposing causes  of  sciatica  are  arterial  degene- 
ration ;  anaemia ;  the  rheumatic  and  gouty  dia- 
theses ;  the  toxic  influence  of  malaria,  chronic 
alcoholism,  syphilis,  and  lead;  inherited  neu- 
rotic disposition ;  fatigue  ;  and  a  damp  and  cold 
climate. 

Exciting  causes. —  These  include  exposure  of 
the  limb  to  a  draught  of  cold  air  for  some 
long  time,  which  is  a  common  source  of  the 
affection  ;  sitting  on  a  cold  or  damp  seat ;  over- 
walking;  strains;  concussion  of  the  spine ;  the 
encroachment  of  morbid  growths;  blows  upon 
or  wounds  of  the  nerve-trunk;  malignant  and 
other  tumours  of  the  pelvis ;  disease  of  the  ver- 
tebrae or  pelvic  bones  ;  the  pressure  of  the  gravid 
uterus  ;  rheumatic  or  gouty  inflammation  of  the 
sheath  of  the  sciatic  nerve,  or  of  one  or  other 
of  its  branches  ;  syphilitic  periostitis,  causing  a 
swelling  which  presses  upon  the  trunk  or  some 
branch  of  the  sciatic  nerve;  and  a  gumma  in  the 
sheath  of  the  nerve. 

In  chronic  rheumatic  arthritis  of  the  hip-joint 
the  sciatic  nerve  may  sometimes  be  felt  to  have 
hard,  knotty  swellings  upon  it,  apparently  aris- 
ing from  a  chronic  peri-neuritis.  This  is  asso- 
ciated with  very  obstinate  sciatica. 

Sciatica  affects  especially  the  middle  ago  of 
life — from  forty  to  fifty  years,  is  rare  in  youth, 
and  but  seldom  commences  in  elderly  persons. 


SCIATICA, 

Venereal  excesses  have  a  closer  connection  -with 
sciatica  than  with  any  other  form  of  neuralgia. 

The  violent  manipulation  of  a  professional 
rubber,  employed  to  treat  a  dull  aching  in  the 
Bciatic  region,  may  bring  about  acute  sciatica. 

Anatomicai  Ch/vRactehs. — Nothing  certain 
is  as  yet  known  of  the  seat  of  the  lesion  in  cases 
of  neuralgia  proper  manifested  in  the  district  of 
the  sciatic  nerves. 

The  few  changes  which  have  been  observed 
post  mortem  in  cases  of  sciatica  have  been  in 
the  direction  of  thickening  of  the  sheath  of  the 
nerve,  the  result  of  inflammation.  It  has  often 
happened,  however,  that  in  cases  which  during 
life  have  been  supposed  to  be  examples  of  neu- 
ritis, no  trace  of  the  inflammatory  process  has 
been  found  in  the  nerve  or  its  covering. 

Stmptoms. — After  more  or  less  of  vague  dis- 
comfort in  the  affected  limb,  deadness,  tingling, 
stiffness,  or  some  such  abnormal  sensation,  pain 
occurs  in  some  part  of  the  district  already  in- 
dicated. This  is  variously  spoken  of  as  shooting, 
darting,  screwing,  tingling,  or  btirning ;  and  the 
sufferer  will  often  map  out  with  precision  the 
course  of  various  branches  of  the  nerve  as  the 
seat  of  his  distress.  Sometimes  the  leg  is  de- 
scribed as  being  numbed,  and  as  if  it  were  going 
to  burst.  Occasionally  the  feeling  resembles  a 
very  faint  shock  of  a  battery.  As  is  charac- 
teristic of  neuralgia  generally,  the  pain  may 
be  apparently  spontaneous  in  origin,  whilst  in 
certain  cases  it  is  also  liable  to  be  aggravated 
by  movement,  but  in  no  case  is  it  only  excited 
when  muscular  contraction  takes  place.  It  may 
either  occur  in  paroxysms,  with  intervals  of 
complete  immunity  varying  from  minutes  to 
hours ;  or  there  may  be  more  or  less  continuous 
suffering,  with  frequent  and  violent  exacerba- 
tions. Throbbings  or  pulsations  of  the  pain  are 
often  described.  It  is  not,  as  a  rule,  accom- 
pan-ed  by  pyrexia.  When  the  pain  is  at  its 
■height,  a  powerlessness  of  the  muscles  of  the 
limbs  isapt  to  be  experienced,  and  this  not  simply 
on  account  of  the  distress  of  moving,  but  from 
■an  actual  paresis,  dependent  doubtless  upon  a 
depressing  influence  communicated  to  the  motor 
centres.  From  a  like  cause  affecting  the  vaso- 
motor centres  the  limb  will  feel  cold,  not  only 
subjectively,  but  to  the  touch  of  another. 

Tender  points  may  be  met  with  in  all,  but  more 
often  in  some  few  only,  of  the  following  situa- 
tions:— the  posterior  inferior  spine  of  the  ilium; 
about  midway  between  the  tuber  ischii  and  tro- 
cliauter  major  ;  the  fold  of  the  buttock ;  head  of 
the  fibula;  beiiind  each  malleolus;  in  the  popliteal 
spiice.  There  is  commonly  some  cutaneous  anses- 
tiiosia  in  some  part  of  the  limb,  and  sometimes 
rephicing  this  there  will  be  found  patches  of 
skiu  which  are  hyperalgesic.  The  tactile  sense 
proper  is  lowered  at  these  points,  whilst  the 
sense  of  temperature,  especially  for  heat,  is  often 
heightened.  At  the  same  place  a  weak  voltaic 
cuiTont  is  felt  as  extremely  and  quite  abiior- 
ni;illy  painful.  Crump  of  the  calf  muscles  is 
common.  It  is  often  impossible  for  the  patient 
to  sit,  owing  to  tiie  tenderness  of  tho  nerve-truiik 
JK'ar  the  t  ul)or  ischii.  The  act  of  pufti  iig  on  a  stock- 
ing, stooping,  or  sneezing gives  rise  to  great  pain. 

There  are  great  differences  in  the  course  and 
'■haracter  of  the  affection.    In  some  persons  the 
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disease  from  the  first  presents  the  characters  of  a 
chronic  affection.  There  is  never  pain  sufBcient, 
for  example,  to  prevent  sleep,  and  it  may  not  ar- 
rive at  a  degree  of  severity  to  interfere  much  with 
locomotion.  But  the  patient  is  worn  by  a  more  or 
less  constant  aching  in  the  district  of  the  sciatic 
nerve,  which  becomes  especially  marked  after 
long  sitting,  as  on  a  railway  journey,  and  most 
of  all  if  the  seat  is  somewhat  hard.    Fatigue  of 
body  and  mental  worry  have  great  effect,  in  such 
cases,  m  intensifying  the  symptoms,  which,  on 
the  other  hand,  may  almost  entirely  disappear 
m  cu-ciimstances  favourable  to  health  and  men- 
tal exhilaration.    Sciatica  of  this  type  is  prone 
to  attack  the  middle-aged,  to  be  permanent, 
and  to  acquire  additional  intensity  with  advanc- 
ing years.     In  contrast  with  such  cases  are 
those  which  from  the  first  exhibit  the  charac- 
teristics of  an  acute  affection.    The  pain  is  so 
agonizing  that  no  posture  affords  relief,  sleep  is 
impossible,  the  general  health  suffers,  and  the 
patient  is  placed  completely  hors  de  co7nbat. 
The  disease  may  last  for  weeks  or  months  with- 
out material  intermission,  the  patient  being 
confined  helplessly  to  his  bed.    Or  after  some 
weeks  of  acute  suffering,  improvement  may  take 
place,  to  be  followed  only  by  a  relapse,  which  is 
even  more  violent  than  the  original  attack. 

Although  the  recumbent  position  is  always 
that  which  is  most  grateful  to  the  patient,  yet 
it  will  happen  that  after  a  night  passed  in  sleep 
attempts  to  move  the  affected  limb  cause  it  to  be 
more  painful  than  after  walking,  and  there  is  a 
distressing  stiffiiess  about  it. 

In  some  persons  the  disease  attacks  once,  in  a 
very  severe  form,  it  may  be  at  a  comparatively 
early  period  of  life,  and  never  recurs.  More 
often  it  tends  to  recurrence,  and  with  such  per- 
sistence that  the  patient  will  speak  of  '  his 
sciatica '  as  a  companion  which  is  always  present, 
though  occasionally  for  a  term  out  of  sight.  Or 
it  may  alternate  with  attacks  of  typical  neu- 
ralgia in  other  parts  of  the  body;  or  be  replaced 
by  various  functional  disorders  of  the  nervous 
system,  accompanying  an  excess  of  uric  acid  in 
the  urine. 

The  disease  may  be  accompanied  by  consider- 
able muscular  atrophy  of  the  limb,  and  a  quasi- 
paralytic  condition,  which,  though  capable  of 
improvement,  may  leave  the  patient  more  or 
less  lame  for  the  rest  of  his  life.  Or  the  wasting 
which  has  accompanied  the  acute  symptoms  of 
the  disease  may  gradually  cease  as  these  subside, 
and  during  the  somewhat  prolonged  convalea 
ceuce  the  limb  may  be  restored  to  its  original 
size,  and  the  lameness  be  no  longer  observed. 
Sciatica  often  follows  lumbago.  In  some  cases 
years  may  elapse  between  the  attacks,  but  much 
more  frequently  it  is  a  question  of  a  few  days  or 
weeks. 

Diagnosis. — There  are  three  conditions  of  the 
muscular  system  which  are  apt  to  be  confounded 
with  sciatica: — 1.  Myalgia  from  over-exertion  of 
the  flexor  muscles  at  the  back  of  the  thigh.  Here 
the  pain  will  be  found  at  the  points  of  insertion 
of  tiie  muscles,  and  is  only  felt  during  their 
action.  2.  Rheumatism  in  the  muscles  from 
exposure  to  cold.  Here  iigain,  the  pain  is  not 
spontJiiioous,  as  in  sciatic  neuralgia,  but  is 
always  dependent  on  muscular  action.  3.  A  low 
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inflammation  of  the  loose  bursal  tissue  which 
•  separates  the  large  muscles  of  the  thigh,  brought 
about  by  the  presence  of  some  morbid  material 
conveyed  by  the  lymphatic  vessels  -with  which 
the  spaces  are  in  direct  communication.  Uric 
acid  and  pus  are  especially  liable  to  cause  this 
affection.  Sacro-iliac  disease  may  be  distin- 
guished by  its  always  occurring  in  youth;  by  the 
pain  being  confined  to  the  sacral  neighbourhood ; 
and  by  the  limb  being  lengthened  at  an  early 
period.  From  hip-joint  disease,  especially  in  the 
slow  insidious  form  which  it  sometimes  takes, 
sciatica  is  not  always  distinguished  with  facility. 
The  paroxysmal  character  of  the  pain,  presence 
of  tender  points,  absence  of  result  from  forcible 
movement  of  the  joint,  and  absence  of  charac- 
teristic position  or  shortening  of  the  limb,  wiU 
best  serve  for  diagnosis.  The  lameness  in  scia- 
tica may  lead  to  the  idea  of  paraplegia,  from 
which  the  disease  may  be  distinguished  by  the 
perfect  integrity  of  the  other  limb,  as  well  as  by 
the  paroxysmal  pains,  tender  points,  and  the  his- 
tory showing  that  the  powerlessness  was  second- 
ary to  the  pain.  From  the  darting  pains  in  the 
thigh  consequent  on  renal  calciilus,  sciatica  may 
be  easily  distinguished  by  careful  examination. 

The  affection  maybe  limited  to  a  single  branch, 
and  when  this  is  the  terminal  portion  of  the 
anterior  tibial  nerve  supplying  the  big  toe,  there 
is  a  prima  facie  resemblance  to  gout.  It  may  be 
distinguished  from  this,  however,  by  noting  the 
absence  of  heat,  swelling,  redness,  or  pain  on 
moving  the  joint;  and  the  presence  of  asmall  spot, 
at  which  alone  pressure  is  extremely  painful. 

Syphilitic  periostitis,  with  inflammation  of  the 
sheath  of  the  sciatic,  may  lie  distinguished  from 
malignant  disease  by  the  effect  of  large  doses  of 
iodide  of  potassium.  Sciatica  may  be  distin-' 
guished  from  the  lightning-like  pains  of  locomo- 
tor ataxy  by  the  presence  of  the  patellar  tendon- 
reflex.  See  also  Lecture  by  Mr.  Hutchin.son, 
Medical  Times  and  Gazette,  Vol.  I.  1882. 

TREATMBKr. — This  should  be  constitutional, 
as  well  as  local.  Gout,  rheumatism,  syphilis, 
malaria,  if  inquiry  show  that  either  of  these 
conditions  lies  at  the  base  of  the  disease,  will 
need  the  treatment  appropriate  to  each.  Against 
a  gouty  or  rheumatic  basis  the  diet  should  be 
spare,  and  mainly  of  a  vegetable  character,  with 
milk — all  stimulants  being  avoided.  Bicarbon- 
ate of  potash  in  effervescence,  citrate  of  lithia, 
iodide  of  potassium,  and  colchicum  will  be  the 
drugs  most  likely  to  afford  relief.  If  the  rheu- 
matic character  be  very  pronounced,  it  will  be 
well  to  give  salicylate  of  soda  in  twenty-  or 
thirty-grain  doses,  dissolved  in  half  a  tumbler 
of  water,  every  three  or  four  hours.  If  syphilis 
be  suspected,  iodide  of  pot^issium  or  of  sodium 
should  be  given,  in  doses  of  from  ten  to  thirty 
grains  three  times  a  day  or  ofteuer. 

Quinine,  in  doses  of  five  grains,  may  be  cm- 
ployoil  if  there  be  reason  to  believe  that  there  is 
a  malariouH  taint. 

The  recumbent  position  is  very  necessary  in 
all  cases  of  any  severity ;  and,  should  the  distress 
be  very  great,  it  is  a  good  plan  to  put  the  patient 
on  a  water  mattress.  Warmth  is  also  neces- 
sary. Sometimes  the  rapidly-repeated  applica- 
tion of  hot  linseed  poultices  will  give  much 
relief.    Occasionally,  if  the  pain  and  tenderness 
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be  very  exquisite,  and  the  patient's  age  and  con 
dition  do  not  counter-indicate  it,  the  application 
of  a  few  leeches  to  the  upper  and  back  part  of 
the  thigh  is  useful.    The  hj^odennic  injection 
of  morphia  gives,  of  all  remedies,  the  most 
speedy  relief.    It  is  best  to  employ  a  solution 
of  one  grain  in  thirty  minims,  and  to  inject  at 
first  three  minims  twice  in  the  twenty-four  hours, 
if  necessary.    The  dose  may  be  increased  by  one 
minim  at  a  time  if  it  be  found  desirable;  but 
it  is  rarely  necessary,  except  in  cases  of  malig- 
nant disease,  to  exceed  eight  minims  of  such  a 
solution.    The  dose  and  frequency  should  be 
diminished  as  relief  is  obtained.     The  bowels 
should  be  kept  thoroughly  relieved.  Flying 
blisters,  not  larger  than  a  five-shilling  piece, 
one  following  another  as  it  heals,  not  on  the 
same  but  on  a  closely  adjoining  part  of  the  skin, 
may  usually  be  applied  with  much  advantage. 
Even  in  cases  dependent  upon  malignant  disease 
they  will  often  give  relief  for  a  time.  Spongio- 
piline  wrung  out  of  boiling  water,  and  sprinkled 
with  the  linimentum  sinapis  compositum,  makes 
a  good  counter-irritant,  and  will  sometimes  tiike 
the  place  of  blistering. 

The  continuous  voltaic  current  is  often  pallia- 
tive, and  sometimes  perhaps  curative.  From  20 
to  40  cells  may  be  employed,  and  whilst  one  rheo- 
phore  is  applied  to  the  sacro-iliac  synchondrosis, 
the  other  is  put  into  a  tub  of  salt  water,  in  which 
the  patient  places  his  foot.  The  strength  should 
be  arrived  at  gradually,  and  the  application  con- 
tinued for  ten  minutes  at  a  time.  Then,  without 
removing  the  rheophores,  the  strength  of  the  cur- 
rent must  be  gradually  reduced  to  zero.  With- 
out this  precaution  a  shock  will  be  given,  which 
is  very  undesirable.  The  electrical  application 
should  not  be  employed  during  the  very  acute 
stage,  but  rather  in  cases  of  moderate  severity, 
or  where  the  most  formidable  suffering  has  sub- 
sided. The  current  may  be  conveyed  into  a  b.ith 
if  preferred.  One  rheophore  is  allowed  to  fall 
into  the  bath,  the  other  is  held  by  the  patient 
above  the  level  of  the  water,  which  should  be  of 
a  temperature  of  96°  Fahrenheit,  and  should 
contain  some  salt.  In  some  cases,  after  acute 
symptoms  have  subsided,  good  has  appeared  \o 
be  done  by  enveloping  the  limb  in  a  flannel 
bandage,  over  the  folds  of  which  sulphur  is 
sprinkled.  In  other  cases  it  is  said  that  the 
spirit  of  turpentine  taken  internally  has  cured 
where  other  remedies  have  failed.  In  obstinate 
cases  the  sheath  of  the  nerve  may  be  punctured 
in  a  few  places  with  a  sharp  needle.    See  Aco- 

PUNCTTOE. 

The  baths  of  Buxton,  Wiesbaden,  Wildbad. 
Royat,  and  Gastein  have  been  found  useful  in 
treating  sciatica ;  and  artificial  hot  air  or  vapour 
baths  may  be  beneficial  in  some  instances. 

The  sciatic  nerve  has  been  cut  down  upon  and 
stretched  with  advantage  in  several  cases  of  con- 
firmed sciatica.    See  Nkevbs,  Diseases  of  (3). 

T.  Buzzard. 

SCIERHUS  {(tkIpPos,  a  hard  tumour).— A 
hard,  glandular,  cancerous  tumour.  See  Tu- 
mours. 

SCLEREMA  ITEONATOEtrM  (o-KATjpbs,. 
hard;  and  neonatorum,  of  the  newly-born).— 
SvNON.  :  Skin-bound  disease. 
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Definition. — A  congenital  affection,  or  one 
appearing  in  early  infancy,  characterised  by  a 
stretched  and  tense  condition  of  the  skin. 

Desckiption. — The  disease  usually  commences 
on  the  lower  extremities,  and  gradually  involves 
the  entire  surface.  The  skin  becomes  glossy- 
looking  and  of  a  yellowish  or  reddish  colour,  but 
it  may  be  mottled.  To  the  touch  it  is  firm  and 
rigid,  like  bacon-rind,  and  cannot  be  pinched  up 
between  the  fingers.  The  surface  is  cold,  feel- 
ing like  that  of  a  half-frozen  corpse.  The  infant 
is,  in  fact,  skin-bound ;  all  movement  becomes 
impossible  ;  and  the  features  remain  fixed  and 
staring.  Death  within  a  limited  period  is  the 
ordinary  termination,  recovery  rarely  occurring 
■spontaneously. 

The  disease  is  usually  associated  with  affec- 
tions of  the  respiratory  and  circulatory  systems, 
and  has  been  observed  in  connection  apparently 
with  congenital  syphilis. 

Microscopic  observation  has  thrown  but  little 
light  on  the  nature  of  sclerema  neonatorum. 
The  subcutaneous  tissue  has  been  found  to  con- 
tain a  stiff,  stearin e-like  deposit;  but  the  disease 
seems  to  differ  from  the  scleroderma  of  adults 
in  the  absence  of  increased  fibrous  tissue,  ■which 
is  peculiar  to  the  latter  affection. 

Tbeatment. — No  treatment  appears  to  avail 
in  this  disease,  but  that  for  syphilitic  taint  has 
been  suggested.  Aifeed  Sangsteb. 

SCLEEODEBMA  {aKXrjphs,  hard,  and  Sepfia, 
the  skin). — Definition. — A  disease  characterised 
by  hardness  of  the  skin. 

.aiTiOLOGT. — The  cause  of  this  singular  com- 
plaint must  be  regarded  as  an  error  of  nutrition, 
or  rather  a  perversion  of  nutrition.  A  tissue  of 
low  organisation,  white  fibrous  tissue,  grows  in 
excess  and  without  restraint ;  strangles  and  de- 
stroys the  more  highly  organised  structures — 
vessels,  nerves,  and  muscles ;  and  takes  the  place 
of  the  vanished  structures,  thereby  ponverting  a 
part  enjoying  active  life  into  an  inert,  almost 
bloodless  and  nerveless  cicatricial  mass. 
_  Anatomical  Characters. — Scleroderma  con- 
sists in  the  development  and  proliferation  of  white 
fibrous  tissue,  and  the  atrophy,  to  a  gi-eater  or  less 
extent,  of  the  more  highly  organised  tissues  which 
enter  into  the  composition  of  the  part.  This 
morbid  change  is  most  energetic  wherever  the 
white  fibrous  tissue  is  most  abundant;  hence  its 
occupation  of  the  integument  and  the  ligamentous 
structures  of  the  fingers  and  joints.  And  for  a 
similar  reason  it  is  apt  to  follow  the  sheaths  of 
muscles,  and  produce  consolidation  of  an  entire 
limb.  The  newly-formed  fibrous  tissue  is  iden- 
tical with  cicatricial  tissue,  and,  like  the  latter, 
manifests  a  disposition  to  contract,  which,  in 
fact,  is  one  of  the  main  features  of  the  disease. 

Description.— The  integument  in  this  disease 
is  hard,  rigid,  white,  and  contracted.  On  the 
face  the  features  are  distorted  by  the  contraction 
of  the  skin;  the  eyelids  are  drawn  apart;  the 
mouth  is  pinched  in  size,  or  forced  open ;  the 
neck  and  limbs  are  clasped  by  the  morbid  skin ; 
the  fingers  and  toes  are  bent  and  deformed;  and 
«ven  the  bones  are  forced  through  ulcerated 
openings,  produced  by  the  pressure  of  the  skin 
against  the  ends  of  the  last  phalanges  or  the 
prominences  of  the  joints. 
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This  is  an  extreme  picture  of  generalised  sclero- 
derma. More  frequently  the  disease  is  partial, 
and  is  limited  to  certain  regions  of  the  body; 
and  most  commonly  it  is  met  with  in  the  clavi- 
cular regions  of  the  trunk.  Here  it  may  appear 
as  white  blotches,  irregular,  smooth  and  shining, 
dense,  and  suggesting  the  appearance  of  ivory  or 
marble;  but  at  first  they  may  be  hyperaemic. 
Occasionally  minute  glittering  spots  may  be  seen 
dispersed  around,  and  among  these  larger  blotches. 
Similar  blotches  may  be  found  on  the  trunk  and 
limbs,  rarely  numerous,  and  occasionally  solitary; 
the  latter  are  known  as  morphaa.  As  these 
blotches  sometimes  occur  in  the  course  of  nerves, 
scleroderma  is  believed  by  soma  to  be  of  neurotic 
origin. 

Diagnosis. — The  diagnosis  of  scleroderma  is 
embodied  in  the  preceding  description;  the 
parts  affected  are  hard,  rigid,  white,  smooth  or 
wrinkled,  and  distorted  or  deformed. 

Prognosis. — The  prognosis  of  scleroderma  is 
highly  unsatisfactory.  Parts  of  smaU  extent  have 
been  known  to  recover  their  healthy  texture  and 
function ;  even  when  extensive,  the  disease  has 
been  known  to  improve  ;  but,  in  general,  it  must 
be  regarded  as  incurable. 

Treatment. —  In  the  treatment  of  scleroder- 
ma, the  whole  of  our  tonic  measures,  both  in 
diet  and  drugs,  must  be  brought  into  use — 
quinine,  iron,  phosphorus,  strychnia,  arsenic,  cod- 
liver  oil,  and  so  forth.  As  a  local  stimulant, 
electricity  has  been  employed,  apparently  with 
some  beneficial  result.  But  as  yet  the  treat 
ment  of  scleroderma  is  as  essentially  unsatis- 
factory as  its  cause  is  difficult  to  determine. 

Erasmus  Wilson. 

SCLEROMA  {aK\Tiphs,  hard).— -A  term  sig- 
nifying a  hardening  of  the  softer  tissues  of 
the  body  under  the  influence  of  disease.  See 
Sclerema  Neonatoeum;  Sclbeodbrma;  and 
Sclerosis. 

SCLEROSIS  {a-KXTiphs,  hard).— Stnon.  :  Fr. 
Sclerose ;  Ger.  Sclerosis. 

Definition. — A  state  of  induration,  hardness, 
or  toughness.  The  term  is  also  applied  to  the 
process  by  which  such  a  state  is  brought  about 
in  organs  and  tissues. 

Induration  of  organs  has  long  been  recognised, 
and  before  the  microscope  came  into  ordinary  use, 
this  term,  as  well  as  its  correlative,  '  softening,* 
was  very  commonly  employed  by  pathologists 
in  their  descriptions  of  certain  morbid  conditions 
found  in  different  organs  of  the  body. 

Since  Laennec,  under  the  influence  of  a  mistaken 
impression,  first  gave  the  name  '  cirrhosis  of  the 
liver'  to  one  of  the  common  diseases  of  that 
organ,  it  has  gradually  become  more  and  more 
common  to  apply  this  name,  cirrhosis,  to  analo- 
gous conditions  of  induration  in  other  organs; 
hence  the  word  '  cirrhosis,'  and  the  phrase 
'  cirrhotic  process,'  have  come  to  be  used  as  the 
equivalents  of  '  induration,'  and  '  process  of  in- 
duration,' although  the  Greek  word  from  which 
cirrhosis  is  derived  (Kip^hs,  yellow,  or  tawny), 
has  a  totally  different  signification.    See  Cm- 

UHOSIS. 

In  recent  times  a  limitation  in  the  use  of  this 
phrase  has  sprung  up.  The  real  nature  of  indu- 
rations of  organs  of  the  central  nervous  system, 


1398 


SCLEE0SI8. 


as  well  as  the  frequency  of  such  processes,  were 
recognised  much  later  than  the  period  above 
referred  to.  Yet  if  we  make  allowance  for  the 
peculiarities  in  the  texture  of  the  brain  and 
spinal  cord,  and  remember  that  even  its  connective 
tissue  (neuroglia)  has  a  modified  constitution  as 
compared  \vith  that  of  other  organs,  it  is  evident 
that  these  indurations  of  brain  and  spinal  cord 
are  due  to  so-called  '  cirrhotic  processes.'  Such 
processes,  in  fact,  occur  in  them  with  great  fre- 
quency, and  constitute  the  anatomical  basis  of 
several  distinct  diseases.  Only  it  so  happens 
that  the  old  and  etymologically  unsuitable  name 
has  never  been  applied  to  them.  It  has  always 
been  common  to  speak  of  such  an  indurating 
process,  as  it  occurs  in  the  brain  or  in  the  spinal 
cord,  by  a  word  of  similar  import  derived  from 
the  Greek  language — that  is,  as  a  'sclerosing 
process,'  and  of  the  pathological  state  itself  as 
one  of  '  sclerosis.'  The  subject  wUl  be  found 
fully  treated  of  in  other  parts  of  this  work.  See 
Insanity,  Morbid  Histology  of;  and  Spinai, 
Coed,  Special  Diseases  of. 

H.  Charlton  Bastian. 

Cerebro-Spinal|  ^  g 
SCLEBOSIS,  Spmal  / 
Coed,  Special  Diseases  of.  Disseminated  or  MuUi- 
locidar  Sclerosis. 

SCLEROSTOMA  {a-KXriphs,  hard,and  ardfia, 
a  mouth). — A  genus  of  strongyloid  parasites  in 
which  may  be  placed  the  species  of  human  ne- 
matode sometimes  called  strongylm  quadriden- 
tatus  after  Siebold,  dochmius  dmdenalis  after 
Leuckart,  or,  more  commonly,  anchylostomum 
duodenale.a.itQV  Dubini,  Dies- 
ing,  and  other  helmintholo- 
gists.  This  helminth  gives 
rise  to  a  special  form  of  tro- 
pical anaemia  which  is  not  un- 
common in  Brazil,  where  it 
is  designated  oppilagdo,  or 
cangago.  As  in  Europe  the 
parasite  is  most  frequently 
called  the  Anchylostomum,  so 
also  the  disease  occasioned 
by  its  presence  is  often  called 
Anchylostomosis.  "Without 
doubt  C.  Ton  Siebold's  nomen- 
clature is  the  best,  zoologi- 
cally speaking;  but  it  has 
been  found  more  convenient 
to  treat  of  the  parasite  and  its 
disease  in  this  place. 

Desceiption. —  The  male 
parasite  measures  about  one- 
third  of  an  inch  in  length, 
'^L^IST^^rS  the  female  being  very  nearly 
(A),  and  female  (B)  half  an  inch.  The  Hunterian 
X  5  diameters.      Museum  contains  specimens 
of  this  entozoon  contributed  by  Dr.  J.  F.  da 
Silva  Lima,  of  Bahia. 

Sysiptoms  and  Diagnosis. — In  persons  affected 
with  this  disease,  according  to  the  late  Dr.  Wuch- 
erer,  there  is  extreme  pallor  of  the  visible  mucous 
membranes,  with  excessive  weakness,  dyspncca, 
palpitation,  and  a  tendency  to  syncope.  Drop- 
sical cfiFusions  supervene,  and  death  sometimes 
follows  from  dysentery  and  diarrhoea ;  but  the 
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loss  of  blood  consequent  upon  the  suction-wounds 
of  the  sclerostomes  is  the  real  cause  of  the 
makdy,  whether  the  attacks  prove  fatal  or  not. 
When  the  symptoms  just  mentioned  occur  many 
person  resident  in  a  warm  country,  the  presence 
of  these  parasites  will  naturally  be  suspected.  In 
such  cases  anthelmintics  should  be  adminibtered, 
followed  by  a  careful  inspection  of  the  fa&ces,  in 
which  the  worms  or  their  ova  may  be  found. 

HisTOKT. — The  worm  was  first  discovered  by 
Dubini  at  Milan,  and  seems  to  be  tolerably  common 
throughout  Northern  Italy  ;  but,  according  to  Pru- 
ner,  Bilharz,  and  Griesinger,  it  is  still  more  abun- 
dant in  Egypt.  The  '  Egyptian  chlorosis,'  as  the 
disorder  is  also  sometimes  termed,  has  been  de- 
scribed in  the  standard  works  of  Kiichenraeister 
and  Davaine,  and  also,  with  great  care,  by  Leuc- 
kart (i)/fi  Meiisch.  Par.,  s.  455  et  seg.),  who  closely 
follows  Griesinger  {Archiv f.physiol.  Heillc,  1 854) 
The  writer  has  carefully  gone  over  the  late  Dr. 
Wucherer's  admirable  memoir  on  this  subject, 
and  only  refrains  from  quoting  his  statements  at 
greater  length  from  want  of  space  ('Ueber  die 
Anchylostomumkrankheit,  tropische  Chlorose, 
oder  tropische  Hypoamie,'  Deutsches  Archiv  fur 
Klin.  Med.,  1872,  ss.  379-400).  The  estimable 
author  not  only  supplied  tlie  writer  with  abundant 
materials  for  confirming  what  others  had  already 
made  out  respecting  the  structure  of  this  worm 
{Entozoa,  p.  361);  but  he  supplied  the  specimens 
which  formed  the  subject  of  the  excellent  illus- 
trations given  by  Dr.  Weber  in  the  Path.  Soc. 
Trans,  for  1867  (vol.  xviii.,  p.  274).  Numerous 
prior  observations  made  by  Wucherer  in  the 
Gazeta  Midica  da  JSaJiia  are  included  in  the 
memoir  above  quoted,  and  they  have  been  re- 
ferred to  in  the  writer's  recent  work  {Parasites, 
1879,  p.  213  eiscj.).  When  Wucherer  announced, 
through  Dr.  Jobini  at  the  Rio  Academy,  his  dis- 
covery of  the  Egyptian  chlorosis  in  Brazil,  his- 
views  as  to  the  true  cause  of  the  disorder  met 
with  opposition.  The  general  opinion  was  that 
the  Anchylostomata  were  not  the  primary  and 
necessary  cause  of  this  tropical  anaemia,  but 
rather  a  co-operating  agent  in  its  production. 
Against  this  view  Dr.  Wucherer  afterwards  very 
properly  protested  {Gazeta,  January  15,  1868). 
In  the  meantime,  says  Wucherer,  '  Dr.  Le  Roy 
de  Mericourt,  prompted  by  my  first  communi- 
cation, had  invited  the  physicians  of  the  French 
colonies  to  seek  for  anchylostomes.  Drs.  Mo- 
nester  and  Grenet,  at  Mayotta  (which  lies  about 
12°  S.  lat.  to  the  north-east  of  Madagascar), 
ascertained  the  presence  of  entozoa  in  hypo- 
semics.  Dr.  Grenet  sent  the  duodenum  and  a 
portion  of  the  jejunum  of  an  hypoaemic  corpse 
to  Le  Roy  de  Mericourt,  who  compared  the 
anchylostomes  with  Davaine's  description,  and 
recognised  them  as  examples  of  A.  duodenale.  In 
the  year  1868  Dr.  Rion  K^raugel  found  anchy- 
lostomes iu  the  bodies  of  bypoaemics  in  Cayenne. 
Thus  (adds  Wucherer)  the  occurrence  of  anchy- 
lostomes in  hypoDeniics  has  been  authentiaited 
by  Pruuor,  Billiarz,  and  Griesinger,  in  Egypt ; 
by  myself.  Dr.  Moura,  Dr.  Turiuho,  and  other 
physicians,  in  Brazil ;  by  MonesLier  and  Grenet, 
in  Comorcns  ;  and  by  Rion  K^rangcl  in  Cayenne. 
It  thus  also  appears,  from  the  «nde  separation 
of  these  several  localities,  that  the  anchylo- 
stomes, if  duly  sought  for,  will  be  found  in  many 
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other  countries.'  Dr.  Wuclierer  was  correct ; 
and  what  has  since  been  unwisely  called  Tunnel 
Trichinosis  is  merely  another  name  for  the 
same  disease,  which  recently  caused  so  much 
havoc  among  the  workmen  in  the  St.  Gothard 
timnel.  This  outbreak  was  specially  investigated 
by  Professor  Perroncito,  of  Turin,  and  by  Dr. 
Bugnion  of  Geneva.  The  memoir  by  Perroncito 
{Osserv.  Elmint.  relative  alia  Malattia  sviluppa- 
tasi  endemica^B,.  Accad.  dei  Lincei,  1879-80),  is 
illustrated  with  figures  of  the  larval  anchylo- 
stomes.  Figures  of  the  adult  worm  are  given  by 
Bugnion  in  his  memoir,  with  a  valuable  biblio- 
graphy {Bevue  MM.  de  la  Suisse  Emnande,  May 
and  June  1881).  More  recently  Dr.  PeiToncito 
has  communicated  to  the  Academic  des  Sciences 
his  observations  on  a  like  outbreak  amongst  the 
miners  of  St.  Etienne. 

Trkatuent. — Perroncito  gives  the  following 
excellent  advice  as  to  treatment: — 'The  strength 
should  b3  sustained  with  food  easy  of  digestion, 
very  nourishing,  aided  by  the  best  tonics  and  re- 
constituf-nts,  whilst  we  proceed  at  the  same  time 
to  destroy  the  worms  which  constitute  the  funda- 
mental cause  of  the  oligcemia.    None  of  the  pa- 
tients subjected  to  ti-eatment  with  the  best  anthel- 
mintics, with  a  good  meat  diet  and  rich  wine, 
need  succumb,  unless  the  anaemia  has  arrived  at 
that  extreme  degree  in  which  the  organic  powers 
cease  to  regenerate  the  blood ;  and  still  less,  if 
at  the  same  time  they  take  preparations  of  iron 
and  bitters.'    He  adds  :  '  The  ethereal  extract 
of  male  fern  appears  to  me  most  adapted  to  kill 
the  diiFerent  species  of  parasites ;  only  it  must 
not  be  supposed  that  one  or  two  doses  will  be 
sufficient  to  liberate  the  intestines  from  thou- 
sands and  perhaps  millions  of  helminths  that 
live  on  chyle  and  blood.'    Prof.  Peixoncito  men- 
tions the  case  of  a  young  St.  Gothard  patient, 
with  large  quantities  of  anchylostomes,  combined 
with  not  a  few  anguillulae  and  some  ascarides, 
who  was  treated  with  male  fern  so  successfully 
that  even  the  '  first  draught '  occasioned  great 
relief.    This  was  followed  by  santonine  and  the 
nourishing  diet  above  recommended.    The  pa- 
tient's strength  rapidly  increased,  and  he  was 
afterwards  perfectly  restored  to  health.  In 
many  other  cases  under  Perroncito's  care  the 
same  excellent  results  followed.    This  success 
has  been  acknowledged  by  Dr.  Bugnion  in  his 
admirable  paper  published  in  the  Brit.  Med. 
Jour,  for  March  12,  1881.    Like  Wucherer,  Dr. 
Perroncito  had  to  encounter  much  opposition. 
The  tunnel  disease  was  referred  by  his  oppo- 
nents to  any  cause  rather  than  the  true  one. 
At  length,  says   Dr.  Bugnion,   the  parasitic 
charact;er  of  the  malady  was  irresistibly  recog- 
ni.seil  when  'Dr.  Sondereggerhad  treated  a  young 
engineer  of  the  works     The  patient  showed  all 
th(!  s^-mptoms  of  Egyptian  chlorosis ;  and  after 
having  taken  santonine  with  calomel,  evacuated 
the   anchylostomes   in    large   numbers.'  The 
writer  has  encountered  similar  opposition  in  re- 
spect of  certain  destructive  animal  epidemics, 
which  he  has  found  to  be  caused  by  strongyloid 
and  other  parasites.    Further  confirmation  of 
the  truth  of  Perroncito's  determinations  was 
afforded  by  cases  under  the  care  of  Professor 
Bduinler,   Dr.  Schonbochler,  and    Dr.  Damur 
res(,(!i!tivoly.    Particulars  of  these  cases  are 
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given  by  Dr.  Bugnion,  who  also  concludes  his 
interesting  paper  by  the  surprising  statement 
that  'in  the  report  published  in  June  1880 
by  Dr.  Sonderegger,  who  was  retained  by  the 
Federal  Government,  of  the  bodies  in  117  cases 
of  death  only  a  single  examination  was  made. 
The  conduct  of  the  authorities  of  Airolo  in  re- 
fusing the  necessary  jposif-wtortm  inspections  was 
certainly  most  reprehensible. 

T.   S.  COBBOLD. 

SCLEBOTIO.  Diseases  of.    See  Etb  and 

ITS  Appendages,  Diseases  of. 

SCOE.BUa?lTS. — A  synonym  for  scurvy.  See 

SCURVT. 

SCRIVENER'S  PALSY.— A  synonym  for 
writer's  cramp.    See  "Writer's  Champ. 

SCROEXJLA  {scrofa,  a  sow).— Stnon.  :  Fr. 
Scrofule ;  Ger.  Scrofeln.~li  we  would  raise  the 
true  doctrine  of  scrofula  we  must  build  upon  the 
foundations  of  the  ancients.  The  Hippocratio 
choirades  (xoipaSes),  struma  vera,  or  glandular 
scrofida,  should  ever  be  the  criterion  or  note  of 
what  is  scrofulous.  Guided  by  this  principle,  we 
may  extend  the  use  of  the  word  scrofula  far  beyond 
its  ancient  limits,  without  any  fear  lest  the  mean- 
ing of  the  term  should  become  proportionally 
vague  and  indefinite.  In  the  first  place,  struma 
vera  will  be  to  us  the  sign  of  a  present  and  an- 
tecedent strumous  diathesis,  or  special  disposition 
to  this  form  of  disease.  In  the  next  place,  upon 
the  strumous  diathesis,  thus  signified,  will  be 
found  to  depend  many  forms  of  disease  other 
than  glandular.  And  for  this  very  reason,  because 
the  meaning  of  the  word  scrofula  can  be  thus 
widened,  it  becomes  highly  important  that  the 
criterion,  note,  or  principle  itself  should  be  well 
defined  and  understood. 

I.  Strxima  Vera:  Scrofulous  Lymphatic 
Glands. 

Anatomical  Chabactbrs. —  Matthew  Baillie 
writes  thus  :  '  The  most  common  morbid  affec- 
tion of  theab.sorbent  glands  is  scrofula.  In  this 
case  the  glands  are  frequently  a  good  deal  en- 
larged, and  sometimes  feel  a  little  softer  to  the 
touch  than  in  a  healthy  state.  Wlien  cut  into, 
they  sometimes  exhibit  very  much  the  natural 
appearance ;  but  it  is  more  common  to  find  that 
some  of  them  contain  a  white,  soft,  cheesy  matter, 
mixed  with  a  thick  pus  :  this  is  the  most  decided 
mark  of  a  scrofulous  affection.' 

But  this  cheesy  change  is  a  late  stage  of  the 
strumous  affection.  Scrofulous  glands,  which 
are  only  potentially,  but  not  actually,  cheesy, 
present  to  the  naked  eye  very  much  the  natural 
appearance,  as  Baillie  says.  If  we  take  a  chain 
of  lymphatic  glands,  all  somewhat  enlarged,  but 
only  some  of  them  cheesy,  wo  should  expect  to 
find  the  earlier  stage  of  the  strumous  lesion  in 
the  glands  which  look  most  natural.  These  ap- 
parently natural  lymphatic  glands,  therefore,  are 
those  which  we  choose  for  examination  first  of 
aU. 

Virchow  taught  that  the  primitive  strumous 
lesion  consisted  in  a  simple  hyperplasia  of  the 
gland-tissue.  But  to  Schiippel  (1871)  belongs 
the  merit  of  having  proved  that  a  scrofidous 
gland  is  indeed  a  tuberculous  gland.  In  the 
earlier  stage  of  the  lesion,  the  gland  is  studded 
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with  microscopic  tubercles,  possessing  characters 
Aescribed  in  the  article  on  tubercle.  And  the  sub- 
sequent changes,  choesyand  other,  which  thegland 
undergoes,  are  due  to  changes  in  the  tubercles. 
^See  Scrofula  by  Mr.  Treves,  Loud.  1882.) 

Symptoms. —  In  the  living  person  strumous 
lymphadenitis  may  be  distinguished  Irom  what 
we  may  call  genuine  lymphadenitis.  The  first 
character  of  the  scrofulous  disease  consists 
jn  an  excessive  irritability  or  inflammability  of 
the  glands,  constituting  what  Thomas  White 
long  ago  called  an  '  inflammable  diathesis.' 
Vulnerability  is  a  word  employed  by  Virchow 
to  signify  the  same  peculiarity,  which  may  as- 
sume two  forms  :  namely  (i.)  that  the  inflam- 
mation is  much  greater  in  a  scrofulous  per- 
son than  in  a  healthy  person,  under  the  same 
conditions;  and  (ii.)  that  glands,  -which  in  a 
person  not  scrofulous,  would  not  inflame  at  all 
itnder  the  circumstances,  in  a  strumous  person 
do  inflame.  Another  character  of  the  scrofulous 
disease  consists  in  its  obstinacy,  intractability, 
pertinacity.  Once  enlarged,  the  strumous  gland 
remains  enlarged  for  a  long  time.  The  reason  of 
this  lies  in  the  nature  of  the  scrofulous  inflamma- 
tion and  its  products.  A  genuine  lymphadenitis, 
in  a  healthy  person,  will  resolve,  suppurate,  or 
organise  in  a  short  time.  In  struma  vera,  reso- 
lution, suppuration,  and  organisation  take  place 
very  slowly,  even  when  they  take  place  at  all. 
Commonly  the  inflammatory  products  remain, 
where  they  were  produced,  inert  and  passive,  and 
sooner  or  later  undergo  the  cheesy  change.  Hence 
the  intractability  of  strumous  lymphadenitis. 

II.  Antecedent  Scrofulous  Lesions. — 
Lymphatic  glands  do  not  enlarge  spontaneously. 
There  is  always  some  antecedent  lesion  which 
sets  up  a  change,  siniilar  to  itself,  in  the  asso- 
ciated glands.  Of  all  tissues  of  the  body,  the 
Ijrmphatic  is  the  most  embryonic,  the  least  dif- 
ferentiated or  organised.  For  this  reason  it  is 
also  the  most  plastic  of  all  tissues,  and  endowed 
with  most  potentiality.  A  venereal  sore  causes 
a  venereal  bubo,  cancer  causes  cancer,  and  so 
forth.  Let  us  inquire  into  the  characters  of  the 
lesions  which  precede  and  cause  the  strumous  or 
tuberculous  lymphadenitis. 

In  general,  these  primitive  lesions  are  also 
inflammatory.  And  inflammations  being  com- 
monly ti  e  result  of  injury,  we  might  expect 
these  primitive  inflammations  to  be  usually 
seated  in  those  parts  of  the  body  which  are  most 
directly  subject  to  injury.  Such  is  the  case.  The 
skin,  the  mucous  membranes,  the  subcutaneous 
connective  tissue,  the  bones,  and  the  joints  are 
the  most  frequent  seats  of  the  original  scrofulous 
disease.  Occasionally  the' primitive  lesion  affects 
the  solid  secreting  glands,  especially  the  kidneys 
and  the  testicles. 

The  distinguishing  characters  of  these  primi- 
tive lesions  are  those  common  to  all  strumous 
inflammations,  and  those  peculiar  to  the  special 
inflammation.  1.  The  common  characters  of 
scrofulous  inflammation  hare  already  been  partly 
enumerated  with  respect  to  the  lymphatic  glands. 
Functionally,  vulnerability  and  obstinacy  mark 
the  primary  as  well  ns  the  secondary  lesions. 
Structurally,  the  chief  peculiiirities  are  found  in 
the  inflammatxjry  product.  This,  when  frc^h,  is 
'ich  in  cells,  whicli  are  much  larger  than  the 


corpuscles  of  a  genuine  exudation,  and  which 
consist  of  a  dim  glistening  protoplasma,  and  a 
large  nucleus,  either  single  iir  double  ;  in  short, 
epithelioid  ceUe.  Scrofulous  exudation  is  either 
infiltrated,  diflfused,  and  assuming  no  particular 
shape;  or  it  is  tubercular.  And  lastly,  it  is  re- 
bellious, and  resolves,  suppurates,  or  organises 
slowly  and  imperfectly.  The  defective  va_scu- 
larity  of  strumous  products  will  account  in  part 
for  these  peculiarities.  2.  The  special  charac- 
ters of  scrofulous  inflammations  can  only  briefly 
be  alluded  to.  In  the  skin,  the  most  character- 
istic lesions  are  those  which  the  French  school 
have  called  scrofulides.  The  common  dermatitis, 
or  eczema,  is  modified  when  it  occurs  in  a  scro- 
fulous person :  eczema  impetiginodes,  in  parti- 
cular, often  shows  the  characters  of  vulnerability, 
obstinacy,  and  recidivity,  and  of  an  exudation 
rich  in  cells.  Impetigo  of  the  eyelashes  (tinea 
tarsi),  and  otitis  externa  are  common  strumous 
diseases.  In  the  mucous  membranes  scrofulous 
inflammations  possess  similar  characters.  The 
secretion  is  sticky,  rich  in  cells,  and  tending  to 
form  scabs.  The  mucosa,  according  to  Rind- 
fleisch,  is  infiltrated  with  an  exudation,  some- 
times so  copious  that  the  corpuscles  form  a  com- 
plete layer  beneath  the  epithelium,  and  reach 
deeply  into  the  submucosa.  Actual  tubercles 
may  form,  and  intractable  ulceration  may  follow 
upon  the  exudation,  whether  diffused  or  tuber- 
cular. Ophthalmia,  coryza,  ozaena,  angina 
faucium,  otitis  interna,  laryngitis,  bronchitis, 
enteritis,  pyelitis,  cystitis,  vaginal  and  vulvar 
catarrh,  are  common  forms  of  strumous  inflam- 
mation of  mucous  membranes.  In  the  connective 
tissue  scrofulous  disease  possesses  the  same  cha- 
racters, which  need  not  be  narrated  again  ;  slow 
cold  abscesses,  which  will  neither  discharge  nor 
disperse.  Besides  abscesses,  local  exudations, 
which  are  equally  obstinate,  but  which  go  no 
further  than  a  chronic  oedema  or  induration,  are 
often  present  in  the  subcutaneous  tissue  of  scro- 
fulous persons ;  the  lips  and  eyelids  are  affected 
thus  wath  especial  frequency.  Scrofulous  arthri- 
tis, osteitis,  and  periostitis  are  described  under 
their  appropriate  articles.  Lastly,  the  lungs, 
kidneys,  and  testicles  may  be  the  seat  of  primi- 
tive strumous  disease. 

III.  Tertiary  Scrofula. — We  have  traced 
struma  backwards  from  the  secondary  lympha- 
denitis to  the  primary  lesion.  We  must  now 
assert  that  scrofulous  disease  may  be  dissemi- 
nated over  the  whole  body,  in  a  manner  precisely 
similar  to  the  dissemination  of  cancer  in  its  last 
stage.  This  disseminated  or  tertiary  scrofula  is 
nothing  else  than  general  tuberculosis.  The 
tubercular  dyscrasia,  approached  from  our  pre- 
sent point  of  view,  is  tertiary  scrofula.  See 
Tdberci-e. 

IV,  The  Scrofulous  Diathesis. — Strumous 
lesions  imply  the  existence  of  a  strumous  dia- 
thesis, or  special  dispo.sitionto8trumcus  disease. 
Upnn  this  topic  wo  will  ask  three  questions : 
How  may  the  strumous  diathesis  be  recognised? 
What  is  the  strumous  diathesis  in  itself?  and 
What  are  its  causes  ? 

1,  The  st  rumous  diathesis  may  be  detected  in 
two  ways — directly  or  indirectly ;  it  mny  be  mani- 
fested by  the  patient  himself  or  by  his  kindred. 
The  latter  or  indirect  means  of  discovering 
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scrofula  depends  upon  a  fact  in  aetiology,  to 
■wit,  the  strongly  hereditary  nature  of  this  dia- 
thesis. 

1.  Struma  manifests  itself  in  the  patient  him- 
self, in  the  first  place,  by  means  of  the  charac- 
teristic lesions  which  have  been  already  enume- 
rated; and  secondly,  by  means  of  the  phlegmatic 
temperament.  Now  the  doctrine  of  tempera- 
ments, however  true  we  may  feel  it  to  be,  seems 
to  lie  beyond  the  power  of  exact  definition. 
With  regard  to  the  phlegmatic  or  lymphatic 
temperament  more  particularly,  we  may  say  that 
its  chief  characters  seem  to  consist,  structurally, 
in  a  defect  of  blood,  and  an  excess  of  serum, 
lymph,  or  phlegm ,  and  functionally,  in  languor. 
But  although  scrofula  is  especially  common  in 
the  phlegmatic  temperament,  the  phlegmatic  tem- 
perament does  not  necessarily  imply  scrofula; 
and,  moreover,  scrofula  maybe  met  with  in  san- 
guineous and  melancholic  temperaments.  So 
that,  as  was  afore  said,  it  is  not  possible  to  lay 
down  any  definite  rule  upon  this  topic. 

ii.  Struma,  manifesting  itself  in  the  kindred 
of  a  person,  may  be  deemed  a  proof  that  the 
person  akin  possesses  the  same  diathesis.  In 
the  first  place,  his  kindred  may  be  known  to 
have  suffered  from  strumous  diseases.  In  the 
next  place,  a  great  mortality  in  the  family  would 
probably  be  due  to  the  strumous  diathesis,  since 
no  other  diathesis  can  compare  with  it  in  highly 
hereditary  character,  and  in  the  large  number  of 
dependent  fatal  lesions,  occurring  at  all  ages. 

2.  Of  the  intimate  nature  of  scrofula  we  know 
very  little.  When  we  ask  what  that  property  is 
which  serves  as  bond  of  union  between  the  dia- 
thesis and  its  manifestations,  and  between  those 
manifestations  among  themselves,  we  cannot  say 
more  than  that  scrofula  is  a  special  form  of 
constitutional  weakness,  debility,  or  degeneracy 
of  mankind.  We  do  not  know  what  determines 
the  special  form,  nor  what  are  the  relations 
between  struma  and  other  degenerate  habits, 
such  as  bronchocele,  leprosy,  cancer.  The  scrofa- 
lous  debility  or  defective  vitality  manifests  itself 
cliiefly  in  two  ways.  First,  in  a  defective  power 
of  resistance  to  external  influences ;  hence  the 
vulnerability  of  strumous  persons.  Next,  in  a 
defective  power  of  growth  and  development ;  a 
defect  which  shows  itself  not  only  in  the  inflam- 
matory process  (constituting  obstinacy,  intrac- 
tability), but  also  in  the  delayed  or  defective 
growth  of  some  or  all  parts  of  the  body.  This 
opens  up  the  whole  topic  of  malformations,  con- 
genital idiocy,  delayed  developments ;  but  at  pre- 
sent experience  hardly  carries  us  any  further. 

3.  .SJtiology  is  another  weak  part  of  the  doc- 
trine of  scrofula.  In  this  place  it  is  not  possible, 
and  under  any  circumstances  it  would  hardly 
be  profitable,  to  do  more  than  set  down  a  few 
general  propositions.  Whatever  lessens  health 
and  strength  tends  to  beget  scrofula  ;  and  tends 
to  beget  it,  not  so  much  in  the  enfeebled  person 
himself,  as  in  his  offspring.  Once  produced, 
struma  is  highly  hereditary.  The  latter  two 
propositions,  taken  together,  express  the  fact 
that  the  scrofulous  diathesis  is  commonly  con- 
genital. Among  the  anti-hygienic  conditions 
in  the  parent,  which  tend  to  manifest  themselves 
as  scrofula  in  the  child,  must  be  mentioned  con- 
stitutional syphilis,  and  the  age  of  the  parents 
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at  the  time  of  conception,  either  too  advanced  or 
too  youthful.  Congenital  scrofula  does  not  often 
show  itself  during  the  first  year  of  life.  From 
the  second  year  onwards,  during  the  whole  period 
of  growth  and  development,  strumous  diseases  are 
very  common.  After  middle  life  they  become 
less  common  ;  yet  a  strumous  person  may  mani- 
fest his  diathesis  even  in  extreme  old  age. 

Treatment. — The  treatment  of  scrofula  is 
preventive  and  curative  ;  and  relates,  moreover, 
to  the  strumous  disposition  and  the  dependent 
structural  lesions.  The  prevention  of  the  dis- 
position clearly  consists  in  avoiding  the  predis- 
posing and  exciting  causes  thereof.  Its  cure  is 
to  be  sought  in  carrying  out  the  rules  of  health: 
fresh  air  and  sunlight  are  especially  needful  {see 
Personal  Health).  Iodine,  once  thought  to  be 
a  specific,  has  much  sunk  in  repute;  cod-liver  oil 
ought  perhaps  to  be  reckoned  food  rather  than 
a  drug.  The  cure  of  the  local  lesions  does  not  only 
relate  to  the  sundry  lesions  themselves,  but  is 
also  a  means  of  preventing  further  development 
of  the  disease.  Cure  and  prevention  thus  go 
hand  in  hand.  The  treatment  of  the  primary 
local  inflammations  will  be  found  in  the  appro- 
priate articles.  With  regard  to  the  glandular 
abscesses  and  phlegmonous  scrofulides — the  chief 
sources  of  general  tubercular  infection — it  would 
seem  to  be  more  reasonable  to  favour  an  out- 
ward discharge  of  the  matter,  than  to  strive  to 
promote  its  absorption.  Scrofulous  bones  have 
been  removed  with  the  same  intention. 

S.  J.  Geb. 

SCURF. — A  popular  name  for  the  furfur  or 
bran-like  exfoliation  which  forms  at  the  roots  of 
the  hair.  It  is  also  called  dandruff.  It  is  com- 
posed of  the  normal  desquamation  of  the  epi- 
dermis of  the  scalp,  with  the  addition  of  the 
epithelial  exuviae  thrown  off  by  the  hair-foUicles. 
See  Pityriasis. 

SCTTRVT. — Stnon.  :  Scorbutus ;  Fr.  Scorhut ; 
Ger.  Soharbock. 

Definition. — Scurvy  is  characterised  clini- 
cally by  intense  general  debility;  sponginess 
and  swelling  of  the  gums ;  ecchymoses,  closely 
resembling  bruises,  about  the  thighs  and  legs  ; 
a  brawny  hardness  about,  and  sometimes  a  con- 
traction of,  the  muscles  of  the  calf;  pearly  con- 
junctivae ;  and  a  sallow  aspect  somewhat  akin  to 
mild  jaundice. 

From  a  pathological  point  of  view  the  disease 
is  characterised  by  effusion  of  a  semi-organisable 
fibrinous  material  in  the  tissues  of  the  gums, 
between  the  striae  of  the  muscles  of  the  thighs, 
legs,  and  sometimes  (but  comparatively  seldom) 
of  the  arms,  and  also  between  the  periosteum 
and  the  bones  of  the  extremities,  and  occasion- 
ally of  tlie  ribs ;  ecchymoses_  sometimes  found 
about  the  thoracic  and  abdominal  aortae  and  the 
alimentary  canal ;  and  a  generally  blanched  con- 
dition of  all  tlie  tissues. 

jEtiolooy. — Scurvy  is,  in  an  eminent  degree, 
cosmopolitan.  It  may  prevail  in  a  mild  or  severe, 
an  intermittent  or  endemic  form,  in  any  lati- 
tude, in  any  country,  or  among  any  variety  of 
the  human  race,  inasmuch  as  the  predisposing 
and  exciting  causes  may  exist  anj^vvhere  under 
certain  circumstances.  War,  famine,  shipwreck, 
or  any  other  accident  or  exigency  that  deprives 


1402 


SCUKVY. 


human  beings  for  a  length  of  time  of  fresh  vege- 
table food,  is  sufficient  to  intrnduco  scurvy  into  a 
eomraunify.  Although  very  vaguely  described  by 
lIippocral.es  and  other  early  writers,  there  is  no 
doubt  that  in  semi-civilised  and  savage  countries 
scurvy  ivas  endemic.  Most  military  historians, 
who  have  chronicled  the  sanitary  circumstances 
of  armies  from  the  thirteenth  century  to  the 
date  of  the  last  American  war,  speak  of  its 
ravages,  and  in  the  early  months  of  the  Crimean 
War  the  French  lost  more  men  by  scurvy  than 
by  the  guns  of  the  enemy.  It  has  also  from  the 
earliest  times  been  a  chief  foe  to  sailors,  and 
until  the  beginning  of  the  seventeenth  century, 
it  constituted  a  formidable  item  in  the  mortality 
list  of  the  navy,  in  this  as  in  other  countries. 
In  the  spring  of  1840,  an  outbreak  of  the  dis- 
ease occurred  among  the  prisoners  at  the  Mill- 
bank  Penitentiary,  and  was  confined  exclu- 
sively to  the  military  sections  of  the  inmates, 
whose  diet  diflfered  in  one  important  respect 
from  that  of  the  other  convicts.  The  last  ex- 
tensive outbreak  on  land,  other  than  those  that 
have  arisen  in  consequence  of  war,  occurred  in 
Ireland  during  the  potato  famine  in  1847,  when 
the  inhabitants  suffered  severely.  Since,  how- 
ever, the  prophylactic  properties  of  a  vegetable 
diet  have  been  understood,  scurvy,  except  in 
times  of  war,  has — unless  under  very  exceptional 
and  always  preventable  conditions — ceased  to 
assume  formidable  proportions  either  ashore 
or  afloat.  It  is  indeed  in  civilised  communities 
very  rarely  found  on  land.  It  is  almost  extinct 
in  the  Royal  Navy,  owing  to  the  introduction  of 
lime-  and  lemon-juice,  and  also  to  the  greater 
•variety  in  the  scales  of  diet ;  and  during  the  last 
eight  years  it  has  diminished  in  the  British  Mer- 
cantile Marine,  by  from  seventy  to  eighty  per 
cent.,  in  consequence  of  legislative  enactments 
that  secure  a  proper  quantity  and  quality  of 
antiscorbutics  to  the  crews  of  all  long-voyage 
ships.  Cases  of  the  disease  are  still  seen 
occasionally  at  the  Seamen's  Hospital  at  Green- 
wich, usually  associated  with  some  other 
disease,  as  dysentery,  ague,  etc. ;  but  in  some 
instances  clearly  caused  by  carelessness,  either 
on  the  part  of  the  captain  in  serving,  or  on  the 
part  of  the  crew  in  not  taking,  the  lime-juice 
provided. 

Pathology  and  Anatomical  Chakactees. — 
Although  the  aetiology  of  scurvy  is  so  well  under- 
stood, yet  we  are  still  in  ignorance  of  the  pre- 
cise nature  of  the  alterations  of  the  blood  and 
tissues  which  precede  and  accompany  the  deve- 
lopment of  the  disease.  The  most  important 
contributions  hitherto  made  to  our  knowledge 
of  the  paihology  of  scurvy  are  those  of  Mr. 
George  Busk  and  Dr.  Garrod,  The  former,  in  a 
series  of  analyses  made  of  the  blood  drawn  from 
scorbutic  patients,  showed  that  there  was  a  con- 
siderable diminution  of  the  red  blood-corpuscles, 
an  increase  in  the  amount  of  fibrin  and  albumen, 
and  no  decrease  in  the  amount  of  potash  salts. 
Dr.  Garrod  observed  that  in  scorbutic  diets 
potash  existed  in  smaller  quantities  than  in  anti- 
scorbutic ones,  and  was  led  to  determine  tlie 
amount  of  that  substance  in  the  blood  and  urine 
of  a  patient  suffering  from  scurvy,  and  ho  found 
it  considerably  diminished.  From  this  observa- 
tion, he  brought  forward  the  theory  that  scurvy 


depended  upon  a  deficiency  of  potash  in  the- 
system.  The  fact  that  potash  is  diminished  in  the 
urine  of  patients  suffering  from  scun-y,  has  been 
confirmed  by  Kalfe  and  others.  But  it  is  doubt- 
ful whether  the  disease  is  prf)duced  by  a  de- 
ficiency of  that  base  in  the  system,  since  the 
administration  of  large  quantifies  of  beef-tea, 
containing  more  potash  than  in  the  ordinary 
anti-scorbutic  dietary  of  the  Seamen's  Hosjiital, 
fails  to  exercise  a  curative  effect,  and  it  is  not 
till  the  patient  obtains  I'me-juice  or  potato  that 
he  recovers.  f>r.  Buzzard  considers  that,  although 
the  organic  acids  and  potash  separately  do  not 
represent  the  requisite  material,  it  is  'o  be 
found  in  the  chemical  combination  of  the  ncid 
and  the  base.  Dr.  Ralfe,  from  observations 
founded  on  the  effect  which  the  withdrawal,  for  a 
considerable  period,  of  all  fresh  succulent  vege- 
tables and  fruits  has  on  the  urine  of  healthy 
persons,  and  from  the  analyses  of  urines  from 
patients  suffering  from  the  disease,  states  that 
the  'primary  alterations  in  scurvy  seem  to 
depend  on  a  general  alteration  between  the 
various  acids,  inorganic  as  well  as  organic,  and 
the  bases  found  in  the  blood,  by  which  (a)  the 
neutral  salts,  such  as  the  chlorides,  are  either 
increased  relatively  at  the  expense  of  the  alka- 
line salts ;  or,  (i)  that  these  alkaline  salts  are 
absolutely  decreased.  This  condition  produces 
diminution  of  the  normal  alkalinity  of  the 
blood,  and  he  suggests  that  this  diminution 
produces  the  saine  results  in  scurvy  patients  as 
happens  in  animals  when  attempts  are  made  to 
reduce  the  alkalinity  of  the  body  (either  by  in- 
jecting acids  into  the  blood  or  feeding  with 
acid  salts),  namely,  dissolution  of  the  blood- 
corpuscles,  ecchymoses  and  blood-stains  on 
mucous  surfaces,  and  fatty  degeneration  of  the 
muscles  of  the  heart,  the  muscles  generally,  and 
the  secreting  cells  of  the  liver  and  kidney.' 

The  most  marked  morbid  changes  of  scurvy 
are  the  oedematous,  spongy,  and  occasionally 
ulcerated  gums;  the  bruised-like  condition  of 
the  legs ;  and  the  brawny  hardness,  confined 
usually  to  the  gastrocnemius  and  hamstring 
muscles.  On  cutting  these  across,  tough  fibrinous 
effusions  are  found  packed  between  the  muscular 
strisB,  giving  the  cut  surface  a  streaky  appear- 
ance. If  the  anterior  surface  of  the  tibia  be 
examined,  the  same  kind  of  efiiision  will  be 
often  found  between  the  periosteum  and  the  bone. 
It  would  appear  that  the  effusion  is  due,  not  to 
the  degenerated  condition  of  the  vessels,  but  to 
a  chemical  alteration  of  the  blood. 

In  severe  caaes  the  ribs  will  sometimes  be 
found  detached  from  the  cartilages,  and  old  frac- 
tures occasionally  become  disunited.  Beyond  a 
general  anasmic  condition,  and  occasional  ecchf- 
motic  spots  about  the  pleura  and  pericardium,  the 
contents  of  the  thorax  present  no  special  appear- 
ances. In  examining  the  abdominal  viscera,  at- 
tention should  be  directed  to  the  spleen,  which 
is  usually  friable,  and  often  rotten  and  pulpy ; 
to  the  external  coats  of  the  intestines,  in  which 
patches  of  effusion  will  frequently  be  found ;  and 
to  the  mucous  coat  of  the  large  intestine,  which 
if,  as  is  frequently  the  case,  the  disease  l)e  com- 
plicated with  dysentery,  will  be  studded  with 
ulcers  of  varying  depth,  which  have,  however,  en- 
tirely lost  their  dj'senteric  character,  and  become 
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ragged  along  the  edges,  ill-defiued,  but  uot,  as  a 
rule,  very  much  excavated.  The  body  is  not 
always  badly  nourished,  and  the  cheeks  are 
usually  puffy  on  account  of  the  swollen  gums, 
but  local  or  general  dropsy  is  seldom  present. 

Symptoms. —  The  most  striking  features  of 
scurvy  are  a  complexion  of  sallow,  dull,  leaden 
hue,  analogous  only  to  that  of  a  patient  who  has 
been  for  a  long  time  subject  to  attacks  of  some 
form  of  remittent  or  iniermittent  fever,  or  to 
that  of  a  person  recovering  from  jaundice;  pearly- 
white  conjunctivae  ;  puffy  and  sometimes  bloated 
cheeks;  gums  spongy,  bluish-red  in  colour,  swol- 
len sometimes  to  such  an  extent  as  to  hide  the 
teeth  both  in  front  and  behind,  and  tending  to 
bleed ;  teeth  more  or  less  loose,  some  already 
lost ;  tongue  clean  and  pale ;  no  special  charac- 
teristic about  trunk  and  upper  limbs  (though  the 
latter  are  now  and  then  slightly  ecchymosed) ; 
shortness  of  breath,  but  no  other  chest-complica- 
tion ;  no  abdominal  tenderness  or  anything  ab- 
normal as  to  the  functions  of  the  abdominal  or- 
gans ;  thighs  and  legs  usually  presenting  a  more 
or  less  bruised  appearance,  particidarly  justabove 
and  below  the  knee;  brawny  indurations  of  the 
hams  and  calves  of  the  legs,  often  painful  and 
tender ;  and  the  effusions  above  described  may 
be  so  dense  and  abundant  as  to  fix  the  legs  in 
a  semi-flexed  position.  Node-like  swellings  are 
also  often  observed  over  the  tibia,  owing  to  effu- 
sions between  the  periosteum  and  the  bone 
There  are  also  usually  a  large  number  of  spots 
and  patches,  very  much  like  those  of  purpura, 
scattered  indifferently  about  the  lower  limbs. 
There  is  sometimes  considerable  oedema  about 
the  ankles;  but  in  uncomplicated  scurvy,  pitting 
on  pressure  anywhere  is  the  exception  rather 
than  the  rule.  The  bowels  are  more  or  less  con- 
stipated, appetite  is  good,  and  there  is  no  thirst. 
The  breath  has  a  peculiar  offensive  odour,  and 
this  may  be  aggravated  by  ulceration  or  slough- 
ing of  the  gums,  or  necrosis  of  the  jaw.  General 
debility  varies  in  degree,  but  may  be  excessive, 
with  weak  voice,  and  some  tendency  to  fainting, 
if  the  patient  is  put  or  kept  in  a  sitting  position. 
He  feels  more  or  less  general  aching,  and  a  sen- 
sation of  contusion  in  the  legs.  The  skin  is  dry 
and  harsh,  and  desquamates  over  the  legs.  Heart 
and  lung  sounds  are  normal.  The  urine  is  free 
from  albumin,  of  normal  specific  gravity,  with 
abundant  chlorides ;  urea,  phosphates,  and  po- 
tash are  said  to  be  deficient. 

Complications  and  SE(itiEL.B. — Simple  scurvy 
is  now  rarely  seen  inland  (except  in  times  of  war 
or  famine),  and  not  very  often  afloat.  It  still, 
however,  complicates  diseases  or  accidents  that 
occur  at  sea  to  a  considerable  extent,  and  so  pro- 
longs convalescence  almost  indefinitely.  A  sailor, 
for  example,  goes  out  from  England  to  Calcutta, 
and  shortly  after  arrival  in  the  latter  port  is 
attacked  with  dysentery  or  intermittent  fever, 
fractures  a  limb,  or  becomes  syphilitic.  He  re- 
mains in  India  a  very  short  time,  ships  in  a 
convalescent  and  enfeebled  condition,  lies  up 
before  the  ship  has  been  at  sea  many  days,  and 
probably  does  little  or  no  work  during  the  entire 
passage.  The  berth  that  he  occupies  constantly 
(and  with  very  little  change  of  clothing)  is  pro- 
bably wet,  his  food  scanty  and  unvaried,  and  his 
lime-juice  or  other  antiscorbutics  (as  he  cannot 


go  to  fetch  them)  served  out  irregularly,  or  per- 
haps refused  when  given.  Under  such  circum- 
stances, scurvy  soon  begins  to  '  colour'  the  ori- 
ginal disease.  The  intestinal  canal  in  cases  of 
dysentery,  the  spleen  in  cases  of  ague,  buboes 
and  chancres  in  syphilis,  are  all  attacked,  so  to 
speak,  scorbutically.  Wounds,  scratches,  ulcers, 
or  any  other  breaches  of  surface  will  not  heal, 
and  fractures  sometimes  become  disunited ;  so 
that,  as  a  consequence,  the  recovery  of  the 
patient  after  his  arrival  is  deferred  (solely 
on  account  of  the  existence  of  this  scorbutic 
condition)  for  several  weeks  or  months.  In  fact, 
all  processes  of  repair,  internally  and  externally, 
appear  to  be  arrested,  and  no  advance  is  made 
until  the  scorbutic  symptoms  have  entirely  dis- 
appeared. Hemeralopia  is  sometimes  associated 
with  scurvy,  and  it  may  be  considered  that  night- 
blindness  is  induced  by  scorbutic  conditions,  in- 
asmuch as  this  affection  has  decreased  pari  passu 
as  scurvy  has  diminished  in  the  British  Mercan- 
tile Marine,  and  is  now  seldom  complained  of 
by  sailors.  In  bad  cases  haemorrhage  may  take 
place  from  mucous  surfaces.  Nausea  and  vomit- 
ing may  also  occur. 

The  sequelae  of  uncomplicated  scurvy  are, 
practically  speaking,  nil,  for  the  patient,  when 
properly  treated,  makes  a  rapid  and  complete 
recovery,  leaving  no  trace  of  the  disease  behind. 
There  appears,  however,  to  be  little  doubt  that 
one  illness  renders  the  patient  less  able  to  resist 
successfully  future  attacks  of  the  disease,  if  placed 
under  the  same  predisposing  conditions.  Several 
instances  are  recorded  of  old  sailors,  who  have 
been  the  subjects  of  two  or  three  attacks ;  but 
these  have  been  generally  complicated  with  some 
other  disorder,  delirium  tremens  being  occa- 
sionally superadded. 

Diagnosis. — The  diagnosis  of  scurvy  cannot 
be  difBoultif  the  symptoms  described  above  exist, 
and  a  dietetic  history  is  carefully  made  out.  As 
Parkes  records,  in  a  very  valuable  paper  published 
on  that  subject  in  the  second  volume  of  the  Bri- 
tish and  Foreign  Medico- Chirurgical  Review,  '  it 
may  be  confidently  asserted  that  an  invariable 
antecedent  of  every  case  of  scurvy  is  a  deficiency 
or  absolute  want  of  fresh  vegetable  food.'  This 
important  item  of  information  being  established, 
the  spongy  gurfis,  and  the  bruised-like  condition 
of  the  lower  limbs  (this  latter  condition  not  being 
connected  with  any  history  of  accident  or  injury), 
with  great  general  debility,  should  be  sufficient 
to  determine  the  nature  of  the  disease.  For  even 
in  mild  cases  the  condition  of  the  gums  is  quite 
unlike  that  produced  by  mercury.  Moreover,  the 
mercurial  foetor  is  absent,  but  a  foetid,  earthy 
odour  exists.  Nor  has  the  dull  blue  margin 
seen  in  the  gums  in  cases  of  lead-poisoning  any 
resemblance  to  the  scorbutic  condition.  Scurvy 
might  be  occasionally  confounded  with  purpura, 
as  in  some  cases  hiemorrhagic  spots  only  exist 
about  the  legs,  with  no  ecchymoses  or  hardness 
round  the  calf  and  hamstring  muscles.  But  the 
condition  of  the  mouth,  the  absence  of  severe 
cachexia,  and,  as  Niemeyor  remarks,  the  compa- 
rative absenceof  opistaxis,  hajmatomosis,  hanna- 
toma,  and  bloody  evacuations  from  the  bowels  in- 
scurvy,  will  aid  at  once  to  settle  the  diagnosis. 
The  disease  is  now,  under  ordinary  circum- 
stances, rare  among  women  and  childi-en.  The 
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possibility  of  its  existence  should  not,  however, 
be  overlooked.  Dr.  H.  G.  Sutton  read  at  the 
Clinical  Society,  in  1871,  notes  of  two  cases  of 
acute  scurvy  in  women,  but  no  particulars  as  to 
dietetics  are  given.  Dr.  Dickinson  had  under  his 
care  at  the  Children's  Hospital,  Great  Ormond 
Street,  a  girl,  ten  years  of  age,  who  was  the  sub- 
ject of  genuine  uncomplicated  scurvy,  whose  diet 
had  for  some  months  consisted  chiefly  of  bread 
and  butter,  with  no  meat,  and  little  or  no  milk. 
Single  cases  are  also  occasionally  noted  by  phy- 
sicians, caused  for  the  most  part  by  pursuing 
strictly  a  scorbutic  regimen,  for  the  purpose  of 
jombating  some  other  obstinate  disorder. 

Peognosis. — Scurvy  existing  apart  from  other 
maladies  is  not  a  fatal  disease.  The  patient 
may  be. seen  in  a  state  of  excessive  prostration, 
with  feeble  pulse,  whispering  voice,  and  a  ten- 
dency to  syncope,  unless  the  recumbent  position 
be  rigorously  maintained  ;  but  a  few  days'  rest, 
under  favourable  conditions,  and  proper  treat- 
ment, produce  a  marvellous  change,  which  re- 
sults in  a  steady  and  very  satisfactory  convales- 
cence. But  before  this  prognosis  is  given,  care 
should  be  taken  to  ascertain  that  the  scurvy 
does  not  cover  any  other  chronic  or  organic  dis- 
ease. Dysentery,  syphilis,  and  the  various  forms 
of  intermittent  fever,  are  undoubtedly  its  worst 
complications,  and  either  of  these  maladies  will, 
even  under  favourable  circumstances,  prolong 
convalescence  considerably.  The  duration  of 
the  disease  is  limited  only  by  the  vitality  of  the 
causes  that  produce  it,  for  as  long  as  the  scor- 
butic diet  and  other  predisposing  conditions 
exist,  so  long  will  the  disease  maintain  the 
mastery,  and  progressively  increase  in  severity. 
M.  ViUemin,  writing  on  the  causes  and  nature 
of  scurvy,  in  the  Gazette  dcs  Hopitaux,  1874, 
says,  as  the  result  of  experiences  gleaned  during 
the  siege  of  Paris,  that  scurvy  is  a  contagious 
disease,  and  should  be  classed  with  typhus.  It 
is  impossible,  in  face  of  facts  recorded  both  as  to 
sea  and  land  scurvy,  to  subscribe  to  this  opinion, 
and  it  is  difl&cult  to  understand  on  what  grounds 
such  a  dictum  can  be  based. 

Treatment. — If  the  patient,  when  first  brought 
under  notice,  be  so  ill  as  to  be  unable  to  walk 
or  stand,  great  care  should  be  taken  that  the 
recumbent  position  is  adopted  and  maintained. 
Many  severe  cases  of  scurvy  have  been  lost  by 
the  neglect  of  this  apparently  simple  precaution. 
The  patient,  in  the  absence  of  the  nurse,  sits  up 
in  bed,  and  has  a  sudden  attack  of  syncope,  from 
which  he  never  recovers.  Having  regard  to  this, 
let  the  patient  be  undressed  carefully,  and 
washed  (without  a  bath),  any  wounds  or  abra- 
sions being  covered  with  simple  water-dressing. 
The  direct  treatment  of  the  disease  is  almost 
purely  dietetic,  starting  upon  the  principle  that 
want  of  fresh  vegetable  diet  has  been  the  ex- 
citing cause  of  the  illness.  So  the  diet  should 
consist  of  mashed  potatoes;  any  variety  of  green 
meat  (the  CriicifcrcB  being  perhaps  the  best) ; 
arangps,  pears,  apples;  and,  as  a  convenient  anti- 
scorbutic, lime-  or  lemon-juice  at  the  rate  of  from 
three  to  four  ounces  daily,  mixed  with  about 
eight  times  its  bulk  of  water,  sweetened  to  taste, 
and  used  as  a  drink.  Solid  animal  food  should 
be  given  at  least  once  a  day,  and  in  liberal  quan- 
t,ity.  as  soon  as  it  can  be  properly  masticated. 


Begin  in  bad  cases  with  beef  tea,  mutton  broth, 
milk,  eggs,  fish  and  minced  meat,  in  fact,  any  and 
all  varieties  of  nutritious  animal  food,  in  con- 
junction with  the  vegetable  diet ;  for  the  appetite 
is  usually  good,  and  the  digestive  powers  almost 
unimpaired.  If  great  prostration  exist,  brandy, 
in  small  and  frequent  doses,  must  of  course  be 
given;  but  as  a  general  rule,  very  little  is  re- 
quired. Malt  liquors  are  undoubtedly  antiscor- 
butic, and  it  is  well  to  give  a  pint  of  ale  or 
porter  daily  if  no  dysenteric  complication  exist. 
Milk  is  also  to  a  certain  extent  antiscorbutic, 
and  should  be  given  freely.  Sir  James  Paget  re- 
lates of  a  surgeon  that  he  lived  for  nineteen  years, 
engaged  in  active  practice,  on  milk  and  bread- 
stufFs  exclusively,  and  at  the  end  of  that  time 
only  was  attacked  with  scurvy.  As  regards 
therapeutics,  little  or  nothing  need  be  done 
All  active  treatment,  general  and  local,  is  em- 
phatically wrong.  The  administration  of  mer- 
cury to  scorbutic  patients  (through  errors  of 
diagnosis)  did,  in  former  years,  an  enormous 
amount  of  mischief,  and,  even  in  the  presence 
of  chest-complications,  all  counter-irritants  to 
the  skin  must  be  avoided.  Chlorate  of  potash, 
in  the  form  of  a  mouth-wash,  or  given  inter- 
nally, probably  assists  to  cleanse  and  purLfj' 
the  gums  and  mouth ;  and  if  old  ulcers  or 
open  sores  exist  upon  any  part  of  the  body,  lint, 
wetted  wnth  weak  Qme-juice,  is  said  to  promote  a 
healthy  surface.  But  whether  any  complication 
be  internal  or  external,  no  processes  of  elimina- 
tion or  repair  will  advance  satisfactorily  until 
the  scorbutic  symptoms  disappear.  If  no  grave 
disorder  beyond  the  scurvy  exist,  recovery  is 
very  rapid,  and  few  diseases  are  so  eminently 
satisfactory  to  treat.  The  gum-swellings  recede, 
and  the  ecchymoses  on  the  legs  begin  to  disap- 
pear after  two  or  three  days  of  treatment ;  and 
the  brawny  tenderness  of  the  muscles  of  the 
lower  limbs  diminishes  daily,  the  fibrinous  effu- 
sions causing  it  being  steadily  and  quickly  ab- 
sorbed. Dysentery  is  the  most  common  compli- 
cation of  scurvy,  and  is  usually  tedious  anJ 
troublesome.  A  fair  trial  should  be  given  to  the 
treatment  above  recommended,  excluding  malt 
liquors,  and  substituting  a  small  allowance  of 
brandy,  and  as  a  rule  the  dysentery  and  scurvy 
will  disappear  together. 

The  antiscorbutic  treatment  proper  to  combat 
the  advent  of  this  disease  is  sufficiently  indi- 
cated in  the  above  remarks,  for  it  will  be  plainly 
seen  that  scurvy  is  due  to  the  absence  of  certain 
necessary  ingredients  in  diet  When  these  in- 
gredients cannot  be  given  in  the  usual  form,  the 
mostconvenient  substitutes  are  lime-juice,  lemon- 
juice,  and  in  a  minor  degree  citric  acid.  Garrod 
recommends  salts  of  potash,  and  John  Morgan, 
of  Dublin,  thinks  that  phosphorus  is  deficient 
where  scurvy  exists.  But  the  great  mass  of  evi- 
dence, collected  during  the  last  fifty  years,  goes 
to  prove  that  lime-  and  lemon-juice  contain,  in 
natural  combination,  the  best  and  most  conve- 
nient prophylactic  elements  against  scurvy.  Its 
use  in  the  Royal  Navy  has,  since  the  close  of 
the  last  century,  been  chiefly  instrumental  in 
driving  the  disease  out  of  the  service;  and  legis- 
lative enactments  passed  in  1867,  whereby  a 
proper  and  genuine  supply  of  juice  wa?  secured 
to  all  British  sailors,  have  resulted  in  the  decrease 
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of  scurvy  in  oui  own  Mercantile  Marine  by  from 
70  to  80  per  cent.  Single  cases  are,  of  course, 
occasionally  met  with  afloat,  for  the  disease,  al- 
though almost  entirely  preyentible,  will  never 
be  practically  exterminated  from  the  merchant 
na\'y  until  legislators,  ship-owners,  and  ship- 
masters are  convinced  that  it  is  commercial 
economy  to  send  to  sea  only  healthy  men. 
Scurvy  will,  of  course,  always  be  liable  to  occur 
in  times  of  war  and  famine ;  and  among  any  class 
of  the  population  the  possibility  of  its  existence 
in  single  cases,  in  consequence  of  dietetic  de- 
ficiencies, should  never  be  overlooked. 

Habet  Lbach. 

SCTBAIiA  {(TKiPaKov,  dung). — Faeces  in  the 
form  of  hard  rounded  lumps,  whether  discharged 
or  retained  in  the  intestine.  See  Fjeces,  Examina- 
tion of. 

SEA-AIR;  SEA-BATHS;  SEA- 
VOYAGES. — The  physiological  and  therapeu- 
tical eifects  of  sea-bathing  cannot  be  separated 
from  those  of  sea-air;  for  it  is  impossible  to 
take  sea-baths  without  being  under  the  influence 
of  sea-air ;  and  the  stay  at  the  seaside  alone, 
without  sea-bathing,  produces  on  many  consti- 
tutions all  the  effects  which  are  usually  ascribed 
to  sea-bathing.  Residence  at  the  seaside,  that 
is,  the  influence  of  sea-air,  is  to  be  regarded  as  a 
special  kind  of  climatic  treatment,  while  the 
action  of  the  sea-bath  is  analogous  to  the  stimu- 
lating forms  of  the  cold-water  treatment. 

As  the  sea-air  and  the  sea-bath  owe  part  of 
their  properties  to  the  constitution  of  sea-water, 
it  will  be  well  to  begin  with  the  latter,  then 
consider  the  characters  and  influences  of  the 
sea-air  and  the  sea-bath,  and  add  some  notes  on 
seaside  watering-places,  and  on  sea-voyages. 

Sea-water. — Temperature. — The  sea-water  is 
of  more  equable  temperature  than  the  surrounding 
air.  It  is,  as  a  rule,  warmer  than  the  atmosphere 
in  winter,  and  cooler  in  summer ;  although  on 
chilly  days  in  summer,  especially  after  a  series  of 
hot  ones,  the  temperature  of  the  sea-water  is  often 
higher  than  that  of  the  air.  The  variations  of 
the  temperature  of  sea-water  from  night  to  day, 
and  from  one  day  to  another,  are  much  less  than 
those  of  the  air.  It  would,  however,  be  erroneous 
to  assume,  as  is  sometimes  done,  that  the  tem- 
perature of  the  sea-water  near  the  shore  is  the 
same  at  different  times  of  the  day.  The  writer 
has  often  measured  it  at  the  Riviera,  and  the 
south  coast  of  England,  and  has  repeatedly  found 
it,  at  one  p.m.  and  two  p.m.,  from  5°  to  7°  Fahr. 
higher  than  on  the  corresponding  mornings  at 
seven  or  eight  a.m.  As  to  the  different  seasons, 
the  sea-water  reaches  its  highest  temperature  in 
summer  much  later  than  the  air  ;  and  as  it  loses 
its  heat  less  rapidly  than  tlie  latter,  it  is  mostly 
warmer  in  autumn  and  winter  than  the  sur- 
rounding air,  and  gives  off  warmth  to  the  latter. 
During  the  sea-bathing  season,  namely,  from  the 
end  of  May  to  the  beginning  of  October,  the  tem- 
perature of  the  sea-water  at  the  coasts  of  Eng- 
land, the  north  of  France,  Belgium,  Holland, 
and  Germany,  varies  in  general  from  about  66° 
to  72°  Fahr.,  while  in  tlie  Bay  of  Biscay  and  in 
the  Mediterranean  it  is  considerably  higher. 

Constituents, — Sea-water  holds  in  solution  a 
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large  amount  of  salts,  varying  somewhat  in 
different  localities,  and  slightly  even  in  the  same 
place  at  different  times.  The  Mediterranean  is 
richest,  with  about  2ij  to  3^  per  cent. ;  whilst  the 
water  at  the  coasts  of  the  British  Channel  and 
German  Ocean  varies  from  2i  to  3^  per  cent. 
The  water  of  the  Baltic,  owing  to  the  large 
number  of  streams  which  enter  it,  is  much  less 
salt,  containing  only  about  \  per  cent.  Five- 
sixths  of  all  the  salts  are  chlorides  of  sodium 
and  magnesium,  whilst  the  remainder  consist  ot 
the  sulphates  and  carbonates  of  lime,  magnesia,, 
and  potash. 

Sea-air. — The  sea-air,  and  the  air  at  the  sea- 
shore, are  considerably  influenced  by  the  con- 
stant evaporation  taking  place  from  the  sea,  and 
also  by  the  temperature  of  the  sea.  Owing  to 
these  circumstances,  the  sea-air  contains  in 
general  more  moisture,  relative  as  well  as  ab- 
solute ;  and  is  more  equable  in  temperature,  the 
summer  being  less  hot,  and  the  winter  less  cold 
at  the  seaside  than  at  inland  places  in  the  same 
latitude  ;  the  day  also  may  be  regarded  as  less 
warm  in  summer,  the  night  as  less  cool  in  winter. 
A  very  important  fact  is  the  comparative  purity  of 
the  sea-air  from  organic  admixture  and  inorganic 
dust,  while  the  occasional  presence  of  a  greater 
or  smaller  amount  of  saline  particles  cannot  be 
regarded  as  a  disadvantage.  The  amount  of  ozone 
is  greater ;  that  of  carbonic  acid  smaller.  The 
variations  of  the  barometer  are  greater,  but  more 
regular  in  their  occurrence,  and  this  possibly 
exercises  a  beneficial  influence  on  the  functions 
of  life.  The  greater  density  of  the  atmosphere, 
which  means  a  comparatively  large  amount  of 
oxygen  in  a  given  volume  of  air,  is  often  con- 
sidered as  oneof  the  principal  causes  of  the  stimu- 
lating effect  of  sea-air;  but  Frankland's  and 
Tyndall's  experiments  on  combustion  render  the 
usual  reasoning  on  this  point,  with  regard  to 
combustion  and  tissue-change,  rather  doubtful. 
Nor  is  the  fact  to  be  overlooked  that  the  air  at 
the  sea-shore  is  mostly  in  greater  agitation  than 
the  inland  air ;  and  by  this  circumstance  is 
probably  to  be  explained  the  experience  of 
Benecke  ('  Sea-air  and  Mountain-air,'  Dewtsch. 
Arch./.  Klin.  Med.,\o\.  xiii.  p.  80,  1874),  that 
the  same  body  of  hot  water  loses  its  heat  more 
rapidly  at  the  sea-shore  than  at  various  eleva- 
tions in  Switzerland,  varying  from  3,000  to 
6,000  feet  above  sea-level— an  experience  from 
which  we  may  infer  that  living  bodies  likewise 
give  off  more  heat  at  the  sea-shore  than  in 
elevated  inland  regions.  The  physiological 
effects  of  sea-air  may  be  designated,  with 
Braun  {Curative  Effects  of  Baths  and  Waters, 
English  edition,  1875,  p.  253),  as  'powerful 
stimulation  of  the  change  of  substance,  both 
retrogressive  and  formative,  expressed  in  a 
striking  increase  ot  itrea,  and  dccreiise  of  uric 
acid  and  phosphoric  acid  in  the  urine,  in  the 
greatly  increased  requirements  of  food,  and  in 
the  rapid  and  considerable  increase  of  the 
weight  of  the  body.'  A  certain  power  of  re- 
sponding to  the  increased  stimulus  of  the  sea- 
air  is.  however,  required  of  the  constitution  ; 
for  the  increased  tissue-change  necessitates  an 
I  increase  in  the  ingestion  of  food,  and  in  the 
I  processes  of  excretion  of  the  products  of  retro- 
I  gressive  tissue-change.     If  the  digestive  and 
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assimilative  organs  be  unable  to  satisfy  the 
former  demand,  various  digestive  disturbances 
arise,  the  appetite  fails,  and  emaciation  is  often 
the  consequence.  In  many  of  these  conditions 
greater  benefit  is  derived  from  mountain  health- 
resorts,  where  the  demands  made  on  the  constitu- 
tion are  less  great,  and  where  less  food  is  required. 
If  the  excretory  functions  be  imperfect,  aa  is 
the  case  in  so-called  'bilious'  individuals,  and 
in  some  undefined  gouty  tendencies,  headaches, 
giddiness,  constipation,  or  other  symptoms  usu- 
ally called  '  biliousness,'  make  their  appearance, 
and  sometimes  render  the  removal  from  the 
sea-shore  necessary,  though  the  use  of  aperient 
remedies,  reduction  in  the  amount  of  food,  and 
especially  of  stimulants,  and  active  exercise  at 
some  distance  from  the  sea,  often  suffice  to 
correct  this  defective  elimination  and  its  con- 
sequences. In  many  cases  of  this  kind,  however, 
courses  of  mineral  waters,  especially  the  alka- 
line, saline,  or  common  salt  springs,  ought  to 
precede  the  stay  at  the  seaside.  See  MmEBAi 
Waters. 

Sea-bath.s. — The  sea-bath  may  be  regarded 
as  a  powerfully  stimulating  cold-water  bath, 
modified  in  its  action  by  the  saline  ingredients  ; 
by  the  admixture  of  mechanical  particles,  or- 
ganic as  well  as  inorganic;  by  the  varying 
degree  of  motion  through  the  waves  ;  and  by  the 
alternation  in  the  exposure  of  a  part  of  the 
body  to  the  waves  and  to  the  air.  We  have 
already  discussed  the  temperature  of  the  sea- 
water,  and  the  saline  ingredients;  but  the 
^emperature  of  the  surrounding  air,  and  the 
degree  of  motion  in  the  air,  also  exercise  a 
modifying  influence  on  the  effects  of  the  sea- 
bath.  The  motion  of  the  water  varies  con- 
stantly, according  to  the  size  and  force  of  the 
waves,  and  the  effect  of  the  bath  to  a  great 
degree  depends  on  this  point.  When  the  waves 
are  in  any  degree  powerful,  the  upper  part  of 
the  body  is  exposed  to  the  coming,  the  lower  to 
the  receding  wave,  and  the  cutaneous  nerves  are 
not  only  influenced  by  the  cold,  but  also  by  the 
force  of  the  water,  and  by  the  sand  and  other 
substances  mixed  with  it.  In  a  quiet  sea 
these  influences  are  considerably  lessened.  The 
alternation  of  exposure  to  the  water  and  the 
air,  likewise  occasioned  by  the  waves,  is  peculiar 
to  the  sea-bath,  and  is  another  source  of  con- 
stantly changing  impressions  on  the  cutaneous 
nerves. 

Bathtng-season,  and  Ettlbs  for  trsiNO  it. — 
The  season  for  sea-bathing  varies  according  to  the 
climate  of  the  locality.  Thus  it  extends  on  the 
Mediterranean  shores  from  May  to  October  and 
even  November ;  on  the  shores  of  the  English 
Channel  and  German  Ocean  from  June  to  Sep- 
tember and  the  beginning  of  October.  The  time 
of  the  day  for  sea-bathing  must  depend  on  the 
individual,  on  the  weather,  and  on  the  tide. 
Delicate  persons  ought  not  to  bathe  with  a 
porfectly  empty  stomach;  but  also  never  after  a 
full  meal.  The  duration  of  each  bath  is  to  be 
regulated  according  to  the  constitution  of  the 
bather,  tlie  force  of  the  waves,  and  the  tem- 
perature of  the  water.  Weakly  persons  ought 
not  to  remain  in  the  wat«r  over  lialf  a  minute 
to  five  niinurxss,  but  immersion  for  one  and  two 
minutes  is  in  many  such  cases  all  that  is  useful 
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and  permissible,  while  stronger  individuals  may 
remain  from  five  to  ten  minutes.  The  bather, 
we  may  say  in  general  terms,  ought  to  leave  the 
water  as  soon  as  the  reaction  manifests  itself. 

In  many  cases,  the  warm  sea-water  bath  may 
be  recommended  with  advantsige,  when  the  cold 
sea^bath  is  forbidden.  Indeed,  courses  of  bath- 
ing in  warm  sea-water  are  not  sufficiently  used 
in  a  systematic  way,  though  the  medical  prac- 
titioner possesses  in  them  a  gentle,  manageable, 
and  efficacious  means  of  treatment  during  winter 
as  well  as  during  summer.  They  are  in  their 
action  analogous  to  warm  common  salt-baths  {see 
Baths  ;  and  Mineral  Waters).  Unfortunately 
the  arrangements  are  still  very  defective  at  many 
localities.  Some  physicians  at  seaside  places 
are  beginning  to  make  more  extensive  use  of 
them,  and  with  excellent  results.  The  tepid 
swimming-bath  of  sea^water  we  may  regard  as 
intermediate  between  the  warm-bath  and  the 
bath  in  the  open  sea,  and  likewise  as  very  uaeful 
in  appropriate  cases.  With  due  care  it  can  be 
employed  also  in  winter.  It  offers  the  advantage 
of  the  combination  of  one  of  the  most  perfect 
modes  of  muscular  exercise,  with  exposure  of  the 
skin  to  the  influences  of  the  sea-water  bath. 

The  physiological  effects  of  the  sea-baths  ape 
similar  to  those  of  the  sea^air.  Abstraction  of 
heat  and  stimulation  of  the  cutaneous  nerves 
lead  to  increased  tissue-change,  retrogressive  as 
well  as  productive.  Increased  appetite  and  in- 
creased weight  of  body  are  usually  observed 
in  those  who  are  benefited  by  sea-baths;  while 
loss  of  appetite,  headache,  digestive  disturb- 
ances, and  loss  of  weight  are  often  observed  in 
those  who  are  unable  to  bear  the  shock,  or  the 
increased  demand  on  the  body,  or  who  remain 
too  long  in  the  bath,  or  take  it  too  frequently. 

Cases  not  suitbd  for  Sea-bathino. — Persons 
affected  with  diseases  of  the  heart,  or  of  the  blood- 
vessels and  Umgs,  vrith  organic  diseases  of  the 
nervous  system,  with  enlargement  of  the  liver, 
or  with  other  organic  diseases  of  the  abdominal 
viscera,  ought  to  avoid  bathing  in  the  open  sea, 
which  may  produce  most  injurious  effects,  such  as 
violent  palpitation  and  dyspnoea  extending  over 
many  months,  sleeplessness,  total  loss  of  appe- 
tite, and  great  emaciation.  Old  persons,  and 
persons  with  feeble  circulation,  whether  from 
age  or  otherwise,  ought  to  avoid  bathing  in  the 
open  sea.  excepting  on  warm  days,  and  with  a 
very  quiet  sea. 

Cases  to  be  benefited  bt  Sea-bathing.  — 
Sea-bathing  is  useful  in  many  conditions  con- 
nected with  weakness  or  atony  of  the  skin,  such 
as  tendency  to  profuse  perspiration,  or  to  taking 
cold  at  every  change  of  temperature,  or  exposure 
to  wind  or  draught. 

In  scrofulous  complaints,  long-continued  re- 
sidence at  the  seaside  promises  more  than 
other  climatic  agents ;  but,  as  we  have  to  deal 
with  constitutional  defects,  and  as  our  aim  must 
be  to  alter  the  constitution,  two,  three,  or  even 
more  years  are  often  required.  In  many  cases, 
judicious  courses  of  sea-bathing,  the  use  of 
warm  sea-water  baths,  and  sponging  with  sea- 
water,  assist  the  climatic  element  of  seaside 
residence.  Education  at  schools  situated  at  the 
seaside  offers,  in  scrofulous  children,  the  greatest 
advantages. 
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la  muscular  rheumatism,  the  moderate  use  of 
the  sea-bath  combined  with  sea-air  is  useful. 
In  more  recent  rheumatic  joint-afifections  the 
sea-bath  is  mostly  injurious,  ■whilst  the  more 
gentle  action  of  the  sea-air,  combined  with  the 
use  of  warm  sea-water  in  local  and  general 
baths,  is  fi-equently  beneficial.  Persons  affected 
with  so-called  nervous  rheumatism — a  term 
which  is  applied  sometimes  to  hysterical  cases, 
sometimes  to  spinal  irritation,  and  also  to 
rheumatism  combined  with  nervous  weakness — 
often  derive  benefit  from  the  gentle  use  of  the 
sea-bath,  and  still  more  from  the  sea-air. 

In  some  functional  diseases  of  the  nervous 
system,  the  sea-bath  forms  an  excellent  remedy, 
if  it  be  adapted  to  the  individual  case ;  for  in- 
stance, in  hysterical  paralysis  and  other  forms 
of  hysteria,  in  the  milder  forms  of  diphtheritic 
paralysis,  and  in  nervous  dyspepsia.  It  must, 
however,  be  borne  in  mind  that  many  persons, 
with  a  tendency  to  neuralgia,  nervous  asthma, 
hysterical  convulsions,  and  other  forms  of  hys- 
teria, are  unable  to  stand  prolonged  residence  at 
the  sea,  especially  at  the  Eiviera.  In  such  cases, 
mountain  climates  are  generally  more  advantage- 
ous, during  summer  and  autumn.  In  many  forms 
of  anaemia,  when  it  does  not  depend  on  organic 
disease  of  the  heart  and  blood-vessels  or  other 
viscera,  but  on  direct  loss  of  blood  or  its  con- 
stituents, on  confinement,  grief,  and  imperfect 
food,  on  slow  and  imperfect  development,  sea- 
air  exercises  a  good  effect.  Hence  the  benefit 
obtained  in  many  cases  of  amenorrhoea,  chlorosis, 
and  allied  complaints.  Often,  however,  the 
demands  made  by  the  sea-air  on  the  constitution 
are  too  great,  and  the  invalids  lose  weight; 
whereas  they  gain  on  mountains  of  moderate 
•elevation. 

In  chronic  pneumonia,  in  the  remains  of 
pleuritic  effusion,  and  in  phthisis,  the  sea-air,  by 
its  purity  and  its  more  equable  temperature,  is 
useful ;  but  as  vrind  is  in  most  cases  to  be  avoided, 
■sheltered  localities  are  essential.  Sea-bathing  is 
in  this  class  of  cases  hazardous.  The  beneficial 
effects  in  whooping-cough,  when  the  first  stage 
is  over,  are  well  known.  Regarding  asthma, 
Dothing  can  be  said  with  certainty ;  some  cases 
of  nervous  asthma  are  benefited  at  the  seaside, 
while  others  are  aggravated ;  on  the  whole  the 
writers  experience  is  more  in  favour  of  elevated 
regions  than  of  the  seaside.  Whenever  the 
effect  is  not  yet  known,  the  recommendation  of 
seaside  residence  or  mountain-air  must  be  re- 
garded as  a  trial ;  only  in  complications  with 
heart-disease,  the  injurious  effect  may  be  re- 
garded as  certain.  The  advantage  to  be  obtained 
in  tendency  to  catarrh  we  have  already  men- 
tioned. 

In  addition  to  the  conditions  named,  there  are 
many  which  cannot  be  designated  by  the  name 
of  any  disease;  but  which  are  only  states  of 
weakness,  manifesting  tliemsolves  in  various 
.vays,  as  inability  to  sustain  mental  or  bodily 
efforts,  tendency  to  abortions,  to  leucorrhoea 
without  any  disease,  &c.  In  such  states  of 
weakness  the  stimulating  effect  of  the  sea-air, 
combined  with  the  grand  aspect  of  the  sea,  are 
found  eminently  useful. 

Seasidb  Watkuino-places. — England  is  re- 
markably well  provided  with  seaside  places,  and 


the  different  localities  offer  considerable  variety 
with  regard  to  climate.  The  east  coast,  which 
may  be  designated  as  drier  and  more  bracing, 
is  especially  to  be  recommended  from  the  middle 
of  June  to  the  middle  of  October.  The  principal 
places  on  the  east  coast  are,  beginning  with  tho 
north,  Tynemouth,  Eedcar,  Saltbm-n-by-the-Sea. 
Whitby,  Scarborough,  Filey,  Bridlington,  Cro- 
mer, Yarmouth,  Lowestoft,  Aid  borough,  Dover- 
court,  Walton- on- the-Naze,  Southend,  Margate, 
Broadstairs,  Eamsgate,  Deal,  and  Dover.  On 
the  south-eastern  and  southern  coast,  which 
may  be  regarded  as  intermediate  between  the 
eastern  and  the  south-western  coast,  we  have 
Folkestone,  Sandgate,  Hastings  with  St.  Leonards- 
on-Sea,  Eastbourne,  Seaford,  Brighton,  Wor- 
thing, Littlehampton,  Bognor,  the  Isle  of  Wight, 
Bournemouth,  and  the  Channel  Islands.  These 
places  differ  considerably  with  respect  to  the 
soil  on  which  they  lie ;  the  position — close  to 
the  sea  or  on  a  cliff ;  the  aspect ;  and  the  con- 
figuration of  the  locality  itself  and  the  surround- 
ing country.  Even  different  parts  of  the  same 
place  offer  different  advantages.  Thus  the  lower 
part  of  Folkestone,  near  the  lower  Sandgate 
road,  is  sheltered  from  the  north  by  the  cliff, 
while  the  houses  on  the  cliflf  itself  are  more 
or  less  freely  exposed  to  the  winds  from  all 
quarters,  and  therefore  preferable  during  the 
summer  months.  Hastings  with  St.  Leonards  is 
remarkably  sheltered  from  the  north,  north-west, 
and  to  some  degree  from  the  north-east  winds, 
and  is  through  this,  and  through  the  influence 
of  the  sea,  some  degrees  warmer  during  the  late 
autumn  and  the  early  winter  months— we  may 
say  till  February — than  closely  adjacent  but  less 
sheltered  places.  In  the  Isle  of  Wight,  the 
Underclifif,  with  Ventnor  and  Bonchurch,  is  shel- 
tered by  the  hills  from  north  and  north-east 
winds,  like  Hastings,  and  more  so;  and  has 
during  winter  a  more  equable  and  a  higher  tem- 
perature than  other  parts  of  the  island.  The 
Undercliff  is  therefore  more  adapted  for  climatic 
treatment  during  the  colder  part  of  the  year ; 
while  Sandown,  Shanklin,  Cowes,  Ryde,  Alum  Bay, 
and  Freshwater  are  more  suited  for  sea-bathing 
and  climatic  purposes  during  the  warmer  months. 
Bournemouth  is  sheltered  as  weU  by  the  configu- 
ration of  the  hills  as  by  the  pine-woods,  which 
serve  as  a  protection  from  violent  winds.  On 
the  south-western  coast,  which  may  be  regarded 
as  somewhat  moister  and  more  sedative,  Swan- 
age,  Weymouth,  Sidmouth,  Budleigh  Salterton, 
Dawlish,  Torquay,  Teignmouth,  and  Penzance 
are  the  principal  sea-bathing  places,  amongst 
which  Torquay  may  be  regarded  as  the  most 
important  winter  health-resort.  On  the  North 
Devon  coast  we  may  name  I/ynmouth,  Hfra- 
combe,  and  Minehead;  on  the  Bristol  Channel, 
Weston-super-Mare,  Portishead,  and  Clevedon  ; 
on  tho  Welsh  coast,  Tenby,  Aberystwith,  Pen- 
maenmawr,  Llandudno,  Rhyl ;  and  in  Lancashire, 
Westmoreland,  and  Cumberland,  Grange,  shel- 
tered by  configuration,  Southport  and  Blackpool, 
Fleetwood,  St.  Bees,  and  SiUoth. 

Scotland  likewise  offers  abundant  localities 
for  sea-bathing,  the  moat  frequented  of  which 
are  Nairn  on  the  east  coast,  Rothsay  in  Bute, 
Ardrossan  near  the  firth  of  Clyde,  and  the  Isle 
of  Arran  on  the  west. 
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Ireland  is  even  richer,  with  Bray  and  Kings- 
town, near  Dublin  ;  Duncannon  and  Tramore  on 
the  south  coast ;  Rostrevor  and  Portrush  further 
north;  Bundoran  in  the  north-west ;  Kilkee  in 
the  south-west;  and  Queenstown,  a  sheltered 
and  warm,  but  moist,  climatic  health-resort  in 
the  south,  where  are  also  Youghal  and  Bally- 
totton. 

On  the  north  coast  of  France,  Calais,  Boulogne, 
St.  Valery,  Trfiport,  Dieppe,  Etretat,  Fecamp, 
Havre,  Trouville,  Deauville,  Villp.rs-sur-Mer,  and 
Dinard,  are  the  most  favourite  resorts ;  on  the 
south-west,  Arcachon  and  Biarritz  ;  and  on  the 
south,  Marseilles,  Cannes,  and  Nice. 

The  west  and  south-west  coasts  of  Italy  possess 
many  good  localities  for  sea-bathing  for  those 
requiring,  or  at  aU  events  bearing  heat,  such  as 
Bordighera,  Alassio,  San  Remo,  Castellamare, 
Sorrento,  and  the  islands  of  Capri  and  Ischia. 

On  the  coast  of  Belgium,  Holland,  and  Ger- 
many the  most  important  localities  are  Blanken- 
berghe,  Ostend,  Scheveningen,  Borkum,  Norder- 
ney,  Baltrum,  Langeroog,  Spikeroog,  Wangeroog, 
Dangast,  Cuxhaven,  Wyk,  and  Westerland. 

The  coasts  of  Norway,  Sweden,  and  Denmark 
offer  likewise  good  opportunities  for  sea-bathing, 
combined  with  bracing  sea-air,  from  Jidy  to 
September. 

Sea-voyages. — Sea- voyages  have  from  remote 
antiquity  formed  a  mode  of  treatment  in  chronic 
diseases,  especially  of  the  respiratory  organs,  and 
have  more  lately  been  much  recommended  in  the 
treatment  of  consumption  and  scrofulous  aiFec- 
tions ;  but  the  different  influences  to  which  the 
invalid  is  exposed  on  long  sea-voyages  are  but 
little  appreciated  in  their  details  by  the  majority 
of  the  public,  or  by  medical  men. 

The  essential  advantages  which  are  generally 
ascribed  to  sea-voyages  are  the  enjoyment  of 
perfectly  pure  sea-air,  abundance  of  light,  and 
free  exposure  to  the  sea-breezes ;  absence,  or  at 
all  events  great  limitation,  of  bodily  exertion  ; 
and  the  probability  of  psychical  repose.  The  un- 
initiated frequently  regard  these  advantages  as 
more  or  less  fixed  and,  so  to  say,  measurable 
qualities,  and  speak  of  sea-voyages  in  the  same 
way  as  of  sea-bathing,  cold-water  treatment, 
mineral-water  cures,  or  mountain  climates.  The 
advantages  of  sea-voyages  are,  however,  by  no 
means  fixed  qualities,  and  they  are  often  mixed  up 
ivith unfavourable  influences,  such  as  bad  weather, 
sea-sickness,  improper  food,  &c.  In  every-day 
life  it  is  an  acknowledged  fact,  and  not  less  so  in 
all  climatic  cures,  that  the  house  in  which  the 
invalid  lives  exercises  a  most  powerful  influence 
on  his  chance  of  regaining  and  maintaining  his 
health  ;  and  that  the  house  alone  often  mars  the 
effect  of  the  best  adapted  climatic  change.  In 
the  same  way  the  floating  house,  the  ship,  with 
its  arrangements,  forms  one  of  the  most  impor- 
tant elements  in  the  compound  agent '  sea-voyage.' 
The  arrangements  of  ships,  however,  are  no- 
toriously often  very  imperfect,  and  the  narrow 
cabin  never  stands  comparison  with  a  good  bed- 
room, the  only  counterbalance  to  this  drawback 
often  being  that  the  invalid  is  forced  to  be  the 
whole  day  long  on  deck,  that  is,  in  the  open  air, 
in  orfler  to  escape  from  the  confined  state  of  the 
cabin. ^  By  this  circumstance  alone,  however,  the 
majority  of  the  more  serious  cases  ought  to  be 
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excluded  from  sea-vcyages  in  ordinary  ships,  a» 
they  cannot  bo  easily  moved  from  the  cabins  to 
the  deck,  and  vice  vered.  The  hygienic  conditions 
of  the  ship,  the  space  allotted  to  each  passenger, 
the  ventilation  of  the  rooms,  the  arrangement  of 
the  decks,  must  in  every  case  be  a  matter  of  care- 
ful enquiry  ;  but  it  would  require  too  much  space 
to  enter  into  the  details  in  this  place.  There  are 
iron  and  wooden  ships,  steamers  and  sailing 
vessels.  The  iron  ships  have  the  advantage  of 
being  easily  kept  clean  and  free  from  smells, 
but  they  are  apt  to  become  very  hot  under  the 
influence  of  the  tropical  sun.  The  sailing  vessels 
can  be  kept  more  free  from  smoke  and  dust;  but 
they  are  dependent  on  wind,  and  if  they  meet  in 
the  tropics  with  perfect  calms  (doldrums),  the  pas- 
sengers may  have  to  endtire  intolerable  heat  for 
several  days  and  possibly  weeks.  The  combina- 
tion, therefore,  of  sailing  power  for  ordinary  con- 
ditions, with  steam  to  be  used  only  in  case  of  need, 
would  appear  to  possess  the  preference  for  ships 
to  be  used  for  therapeutic  purposes  (invalid  ships). 

A  second  point  of  paramount  importance  for 
every  delicate  person  is  the  food,  and  in  this  re- 
spect again  the  ship-life  on  long  voyages  is  less 
advantageous  than  the  life  in  weU-supplied  health- 
resorts  or  at  home.  Although  the  food  on  firsts 
rate  ships  is  now  much  improved,  compared  with 
former  times,  yet  it  is  impossible  to  offer  the 
same  variety,  or  the  same  delicate  cooking,  as  in 
first-class  hotels  or  private  establishments.  A 
certain  amount  of  monotony  in  food  is  scarcely 
to  be  avoided,  and  invalids  with  a  delicate  appe- 
tite ought  therefore  not  to  attempt  long  sea^ 
voyages,  excepting  under  very  favourable  cir- 
cumstances, as,  for  instance,  on  large  private 
yachts  provided  with  good  cooks. 

Sea-sickness,  or  rather  the  degree  of  liability 
to  sea-sickness,  depends  on  peculiarities  of  con- 
stitution, which  are  only  to  be  recognised  by  ex- 
posure to  the  influences  of  the  open  sea  in  differ- 
ent states  of  agitation.    See  Sea-sickkess. 

We  have  given,  under  the  head  of  sea-air,  the 
prominent  qualities  of  sea-climates  ;  but  the  most 
cursory  consideration  of  the  climatic  conditions 
to  be  encountered  in  a  long  sea-voyage,  shows 
that  there  must  be  great  differences  between  the 
physiological  and  therapeutical  influences  of  sea- 
climates  in  latitude  60'^  and  in  latitudes  1 6°  and  5°. 
The  air  in  the  tropiciil  regions  has  a  much  higher 
temperature  and  a  larger  amount  of  absolute 
moistvire  ;  the  atmospheric  movement  is,  as  a  rule, 
though  by  no  means  always,  slighter  ;  the  baro- 
metric pressure  is  somewhat  less  in  the  tropics 
than  in  the  temperate  zones ;  and  the  daily  and 
annual  variations  of  atmospheric  pressure  are 
greater  in  the  former  than  in  the  latter.  There 
is  also  a  difference  between  the  same  degrees  of 
latitude  on  the  north  and  south  of  the  equator, 
the  temperature  in  the  southern  hemisphere,  for 
instance,  being  somewhat  lower  than  in  the 
northern,  but  these  differences  are  comparatively 
small.  The  effects  of  the  climatic  conditions  of 
sea-life  in  different  latitudes  on  the  constitution 
are  very  complicated.  We  will  here  only  point  to 
a  few  facts,  namely,  that  in  some  delicate  consti- 
tutions the  functions  of  life  are  porformed  more 
easily  under  the  influence  of  greater  heat;  that 
many  delicate  persons  can  eat  and  digest  better, 
are  able  to  take  more  exercise,  sleep  bett^,  and 
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their  mental  functions  are  more  active  under 
the  same  circmnstances  ;  but  that  in  the  majority 
of  average  persons  continued  great  heat  produces 
lassitude,  a  tendency  to  diarrhcea  and  other  diges- 
tive derangements,  and  imperfect  sleep.  Further, 
that  in  most  individuals  the  bodily  temperature 
rises  above  the  natural  heat  (in  general  about  |° 
Fahr.,  and  in  some  persons  as  much  as  2°  and  3° 
Fahr.) ;  and  that  pulmonary  hgemorrhage  occurs 
more  frequently  under  high  than  under  ordinary 
degrees  of  heat.  Morbid  states  accompanied 
with  pyrexia  and  with  a  tendency  to  pulmonary 
haemorrhage  ought  therefore  not  to  be  exposed 
to  tropical  heat. 

The  climatic  conditions  to  be  met  with  in 
different  voyages  through  the  same  regions  vary 
at  different  seasons,  but  they  vary  still  more  in 
voyages  through  different  seas,  especially  ac- 
cording to  the  longitude  and  latitude.  Our 
knowledge  of  different  sea-climates,  that  is,  of  the 
different  climatic  conditions  in  different  parts  of 
the  ocean,  is  as  yet  not  perfect.  Dr.  Faber,  in  a 
communication  '  On  the  Influence  of  Sea-voyages 
on  the  Human  Body,'  Practitioner,  March  1876), 
shows  that  the  equability  of  sea-climates  is  by 
no  means  so  complete  as  is  generally  assumed ; 
and  that  great  changes  in  temperature  and  atmo- 
spheric movements  occur  not  rarely  on  successive 
days,  and  even  on  the  same  day. 

Thekafeuticai,  Uses. — The  opinions  of  differ- 
ent writers  on  the  therapeutic  value  of  sea- 
voyages  in  the  treatment  of  disease  vary  con- 
siderably. In  the  last  century  Gilchrist  revived 
the  practice  of  sea-voyages,  and  strongly  recom- 
mended them  in  cases  of  phthisis.  In  more 
recent  times  Jules  Rochard,  the  well-known 
French  climatologist,  has  collected  a  large  body 
of  evidence  from  the  French  Navy  to  dispel  the 
faith  in  sea-voyages ;  but  we  miist  bear  in  mind 
that  the  hygienic  condition  in  which  the  sailors 
used  to  live  were  not  perfect,  and  are  no  doubt 
inferior  to  those  of  well-arranged  private  ships 
of  the  present  day.  Dr.  Walslie,  on  the  other 
hand,  is  in  favour  of  well-planned  voyages.  The 
majority  of  physicians  entirely,  or  almost  entirely, 
confine  themselves  to  diseases  of  the  respiratory 
organs  in  recommending  sea-voyages  ;  but  their 
therapeutic  field  is  no  doubt  much  larger,  and 
the  result  is  probably  more  generally  favour- 
able in  some  other  complaints. 

1.  Phthisis. — The  writer  has  had  the  oppor- 
tunity of  witnessing  the  effects  of  sea-voyages 
of  two  to  seven  months'  duration,  in  twenty-one 
cases  of  phthisis  in  the  first  or  the  beginning  of 
the  second  stage.  Of  these  twenty-one  cases  ten 
benefited  considerably,  six  remained  stationary, 
five  became  worse.  The  voyages  were  all  either 
to  the  Cape  of  Good  Hope  and  back,  or  to  Aus- 
tralia and  New  Zealand  and  back,  between  the 
months  of  September  and  May.  Of  the  five  bad 
results  three  occurred  in  patients  who  went  to 
Australia  and  India  and  back,  with  scarcely 
any  rest  on  land  ;  they  seemed  to  have  gained 
in  the  first  purt  of  the  journey,  but  more  thiin 
lost  the  gain  in  the  latter  part,  apparently  from 
dislike  of  food,  from  the  monotony  of  the  life,  and 
from  exhaustion.  In  seven  cases  of  phthisis  in 
the  second  stage  the  result  of  sea-voyages  was 
favourable  only  in  2,  indifferent  in  2,  bad  in  3 
cases.    In  4  cases  in  the  third  stage  the  result 
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was  bad  in  2,  indifferent  m  the  two  others, 
which  latter  were  stationary  or  '  quiescent '  cases. 
The  wi'iter  has  also  notes  of  4  cases  of  phthisis 
in  the  first  and  the  beginning  of  the  second 
stage,  where  long  summer  voyages  (namely, 
from  three  to  five  months)  with  whalers  to  the 
northern  seas,  were  tried,  the  result  being  favour- 
able in  3  cases,  unfavourable  in  1,  apparently 
through  inability  to  bear  the  want  of  variety  in 
food. 

2.  Laryngeal  and  bronchial  catarrh  and  asthma. 
In  simple  chronic  catarrh  of  the  larynx  sea- 
voyages,  or  cruising  in  yachts  from  this  country 
to  the  Mediterranean,  to  the  Azores  and  Ma- 
deira, had  very  good  results  in  8  cases  out 
of  9.  Satisfactory  was  also  the  effect  of  a 
similar  plan  in  7  eases  of  chronic  bronchial  ca- 
tarrh. In  a  tendency  to  bronchitis  from  pulmo- 
nary emphysema  the  benefit  was  likewise  evident 
in  7  cases  out  of  8,  but  here  the  effect  was,  from 
the  nature  of  the  circumstances,  less  permanent. 
Of  6  cases  of  asthma,  2  eases  of  a  bronchitic 
kind  were  benefited ;  2  of  a  nervous  character 
aggravated  ;  and  2  were  neither  better  nor  worse. 
Eight  cases  of  hay-asthma  were,  while  on  the 
high  seas,  quite  free,  but  those  who  returned 
while  the  complaint  was  still  in  season,  were 
immediately  attacked. 

3. _  Scrofula. — In  9  cases  of  scrofulous  affections 
(caries  of  bones,  affections  of  joints,  glandular 
swellings  and  iilcerations)  one  or  several  long 
sea-voyages  were  tried ;  in  6  of  them  the  effect 
was  quite  satisfactory,  in  3  less  decided. 

4.  Vesical  disease. —  In  3  cases  of  irritable 
bladder  sea-voyages  on  yachts  in  warm  climates 
have  likewise  proved  useful. 

5.  Cardiac  disease. — Decidedly  injurious  was 
the  effect  of  sea-voyages  in  5  cases  of  dilatation 
of  the  heart,  combined  with  chronic  bronchitis. 
In  2  cases  of  enlargement  of  the  liver,  connected 
with  weakness  of  the  heart,  the  result  was  like- 
wise unsatisfactory. 

6.  Skin-disease. —  Chronic  eczema  was,  in  5 
cases  out  of  6,  aggravated  by  sea-voyages. 

7.  Nervous  disorders. — In  4  out  of  6  cases  of 
mental  irritability,  long  sea-voyages,  especially 
in  yachts,  had  favourable  results ;  in  the  5th  the 
mental  condition  was  aggravated ;  in  the  6th  greaf 
improvement  of  the  mental  state  was  obtained, 
but  this  was  accompanied  by  considerable  exhaus- 
tion, from  inability  to  take  a  suflScient  amount 
of  food.  Of  3  cases  of  melancholia  2  were  ap- 
parently cured,  the  third  remained  uninfluenced. 
In  4  cases  of  locomotor  ataxy,  in  the  earlier 
stage,  cruising  in  comfortable  yachts  in  the 
Mediterranean,  with  occasional  landing,  during 
the  autumn,  winter,  and  spring  months,  has  been 
very  beneficial ;  in  two  of  these  the  disease  has 
apparently  been  arrested,  by  persevering  with 
this  course  during  five  and  six  years. 

8.  Dipsomania. — Finally,  the  writer  has  tried 
long  sea-voynges  in  yachts  in  five  cases  of  dipso- 
mania, stimulants  having  been  entirely  excluded 
from  the  dietary.  In  one  of  these  cases  the  re- 
sult appears  to  be  permanently  good ;  in  the 
four  others  it  was  good  for  the  time  with  regard 
to  the  state  of  the  body  as  well  as  of  the  mind 
but  there  were  relapses,  which  in  two  of  the  cases 
have  led  to  several  repetitions  of  the  trial,  each 
time  apparently  with  more  lasting,  but  as  yei 
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not  permanent,  result.  Well-arranged  sea-voyages 
deserve  therefore,  at  all  events,  a  place  in  the 
management  of  this  most  terrible  affection. 

CoNCLuaiONS. — From  a  comparison  of  these  ex- 
periences with  those  of  other  observers,  the  writer 
is  inclined  to  infer  that,  under  favourable  cir- 
cumstances, sea-voyages  of  not  too  long  duration 
may  be  rendered  beneficial  in  the  early  stages 
of  phthisis.  The  voyage  to  Australia  and  New 
Zealand  and  back,  after  a  stay  of  a  few  months  in 
these  climates — Hobart's  Town,  in  Tasmania,  for 
instance — specially  recommends  itself.  The  in- 
valids referred  to  left  in  the  second  half  of  Sep- 
tember, or  in  October  or  November,  and'  returned 
in  May  or  June.  In  this  way  the  more  unfavour- 
able seasons  of  England  are  avoided,  and  instead 
of  the  short  and  sunless  days,  long  and  bright 
ones  are  obtained.  To  go  to  Australia  and  to 
retiirn  immediately  has  proved  exhausting  in 
several  instances.  Another  good  plan  is  to  go 
to  the  Cape  of  Good  Hope,  and  ascend  in  easy 
stages,  by  diligence  and  bullock-carts,  to  the 
higher  regions  (Bloemfontain,  for  instance),  and 
to  return  after  a  stay  of  three  or  four  months 
or  more.  This  plan,  however,  is  rather  expen- 
sive ;  and  it  requires  a  considerable  amount  of 
bodily  strength,  and  the  inclination  to  stand  a 
certain  amount  ■  of  roughing  with  regard  to 
accommodation  and  food. 

The  voyage  to  the  northern  seas  requires  a 
peculiar  mental  disposition,  and  would,  under  the 
present  conditions,  be  resorted  to  only  under  ex- 
ceptional circumstances  ;  but  it  has  been  very 
beneficial  in  the  three  cases  of  early  phthisis 
mentioned — all  of  them  possessing  a  satisfactory 
fund  of  strength,  combined  with  love  of  sea-life 
and  a  good  digestion. 

The  combination  of  yachting  in  the  Mediter- 
ranean, and  residence  at  one  or  several  of  the 
health-resorts  of  those  regions,  or  with  a  visit  to 
Upper  Egypt,  has  repeatedly  proved  successful 
in  cases  under  the  observation  of  the  writer,  not 
only  in  pulmonary  invalids,  but  also  in  cases 
of  mental  irritability,  exhaustion,  chronic  rheu- 
matism, and  gout.  This  plan,  however,  is  some- 
what expensive. 

In  hay-asthma  sea-voyages  during  the  season 
of  the  complaint  are  to  be  recommended;  but  in 
other  forms  of  asthma  the  result  is  uncertain, 
and  the  advice  should  not  be  given  without  con- 
sideration of  all  the  circumstances. 

In  some  forms  of  mental  irritability,  and  in 
the  earlier  stages  of  locomotor  ataxy,  sea- 
voyages,  and  especially  yachting,  in  the  subtropi- 
cal regions,  offer  many  advantages,  particularly 
during  the  colder  and  damper  seasons  of  our 
climate,  as  it  allows  of  the  combination  of  the 
enjoyment  of  sun,  light,  and  pure  air,  with  rest 
of' body  and  mental  repose.  In  slighter  forms  of 
mental  irritability  or  overwork  shorter  voyages 
are  often  sufficient,  and  even  preferable  ;  and 
the  voyages  to  Madeira,  to  t)ie  West  Indies, 
or  to  Brazil  and  the  River  Plate,  may  thus  be 
recommended  during  the  colder  season. 

Dipsomania  and  other  morbid  passions  may 
be  treated  with  great  advantage  by  sea-voyages 
and  yachting,  provided  that  stimulants  and  the 
other  injurious  influences  which  the  weak  per- 
son is  unable  to  resist,  can  thus  be  entirely  1*;- 
Qioved. 
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The  time  may  come  when  we  shall  have  Ihcra- 
peutic  ships,  specially  arranged  for  different  classes 
of  invalids.  It  would,  for  instance,  not  be  wise 
to  mix  those  suffering  from  dipsomania  with  sick 
persons  to  whom  a  moderate  amoimt  of  stimu- 
lants is  useful. 

ClHCTJMSTANCES  COTTNTEE-INDICATING  SeA-VOY- 

AGHS.  The  circumstances  which  render  it  neces- 
sary to  avoid  sea-voyages  are : — 

1.  Unconquerable  sea-sickness. 

2.  Great  temporary  or  permanent  weakness 
and  exhaustion. 

3.  Permanent  delicacy  of  appetite,  with  ina- 
bility to  become  accustomed  to  a  certain  mono- 
tony of  food,  or  to  a  certain  coarseness  in  the 
preparation  of  food. 

4.  Inability  to  bear  the  glare  of  the  sea,  as  it 
occurs  in  tendency  to  glaucoma. 

5.  Persistent  sleeplessness  while  at  sea. 

6.  Dilatation  and  weakness  of  the  fibres  of  the 
heart,  with  or  without  valvular  disease. 

7.  Enlargement  of  the  liver,  especially  when 
caused  by  dilatation  of  the  right  ventricle. 

8.  Advanced  stages  of  consumption,  unless 
the  affection  be  quite  stationary. 

9.  Morbid  conditions  with  a  tendency  to 
pyrexia. 

10.  A  tendency  to  hsemorrhage. 

It  is  the  infiuence  of  great  heat  that  ought  to 
be  avoided  by  the  two  classes  of  cases  last  men- 
tioned. A  voyage  through  tropical  seas,  espe- 
cially in  sailing  ships,  might  prove  dangerous 
in  such  subjects,  from  the  possibility  of  being 
becalmed. 

11.  A  tendency  to  epilepsy  or  maniacal  fits. 
This  ought  specially  to  contraindieate  sea- voyages 
to  tropical  climates. 

For  further  information  regarding  sea-voy- 
ages, reference  may  be  made  to  77ie  Ocean  as  a 
Health-resort,  1880,  by  Mr.  William  S.  Wilson  ; 
and  further  to  a  treatise  on  sea-voyages,  by  Dr. 
Faber  of  Stuttgart,  which  is  issued  as  a  part 
of  Von  Ziemssen's  Haiidbuch  der  Allgcrtieincn 
Thera'pie.  Hermann  Webkb. 

SEA-SICKNESS.  — Stock.  :  Fr.  Mai  de 
mer ;  Ger.  Scckrankheit. 

DEFiNTrioN. — A  peculiar  functional  disturb- 
ance of  the  nervous  system,  produced  by  shock, 
resulting  from  the  motion  of  a  ship.  The  most 
prominent  symptoms  are  a  state  of  general  de- 
pression, giddiness,  vomiting,  and  derangement 
of  the  bowels  and  of  the  urinary  secretion. 

Pathology. — The  immediate  cause  of  sea-sick- 
ness is  referable  to  the  shock,  or  series  of  shock?, 
to  the  nervous  system,  produced  by  the  motion  ol 
a  ship.  A  precisely  similar  condition  may  fre- 
quently be  induced  by  any  forcible  motion  for 
which  the  individual  is  unprepared,  or  to  which 
he  is  unaccustomed,  as  the  motion  of  a  swing. 
The  nervous  system  is  taken  unawares,  and  is 
unable  to  adapt  the  emissions  of  nerve-force  to 
the  unexpected  demands  made  on  it.  The  mo- 
mentary displacement  of  the  Anscera,  especially 
the  stomach,  the  unusual  impression  on  the 
vision,  and  the  feeling  of  inseourity,  further  con- 
tribute to  the  general  shock. 

The  action  of  the  heart  and  of  the  arteries  is 
deranged  through  reflex  influence,  causing  giddi- 
ness from  anaemia  of  the  brain,  and  diminished 
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peripheral  circulation.  The  stomach  is  also  af- 
fected through  reflex  action,  rendering  it  intole- 
rant of  the  presence  of  any  substance,  and  caus- 
ing the  gastric  juice  to  be  actively  secreted. 
The  acid  secretion  acts  as  a  direct  irritant  to 
the  stomach,  and  prolongs  the  sickness.  At  length 
habit  enables  the  neryous  system  to  adapt  itself 
to  the  new  condition  of  motion,  and  to  overcome 
the  disturbing  influence ;  shock  consequently 
ceases  to  be  produced ;  the  reflex  derangements 
of  the  circulation  and  viscera,  giddiness,  nausea, 
and  other  disorders,  are  no  longer  called  forth  ; 
and  convalescence  ensues.  It  is  not  ■within  the 
scope  of  this  article  to  notice  the  many  theories 
■which  have  been  adduced  to  account  for  sea- 
sickness, but  most  late  m-iters  attribute  it  to 
reflex  nervous  disturbance.  Dr.  Chapman's  theory 
is,  that  there  is  an  undue  amount  of  blood  in  the 
nervous  centres  along  the  back,  producing  an 
abnormally  large  number  of  exciting  impulses, 
■which  cause  a  copious  secretion  of  mucus  in  the 
stomach  and  bo^wels,  vomiting,  and  coldness  of 
the  extremities  from  contraction  of  the  minute 
arteries.  Some  persons  are  totally  insusceptible 
to  the  shock  producing  sea-sickness. 

Constipation  is  probably  the  result  of  the  ■want 
of  the  gastro-biliary  juices  and  mucus  in  the 
bo^wels,  these  being  vomited ;  and  the  diminution 
of  urine  may  be  accounted  for,  in  part  at  least,  by 
the  increased  secretion  of  mucus  and  saliva. 

Anatomical  Chabactbes. — The  -writer  has 
only  had  the  opportunity  of  taking  notes  of  one 
autopsy  in  a  case  of  ordinary  sea-sickness,  in 
■which  the  patient  died  suddenly.  The  appear- 
ances ■were  those  of  death  by  simple  syncope, 
there  being  no  organic  disease  present.  The 
brain,  however,  ■was  not  examined. 

Stmptoms. — Sea-sickness  may  be  di^vided  into 
the  stages  of  (1)  Depression,  (2)  Exhaustion, 
(3)  Reaction,  and  (4)  Convalescence. 

The  early  symptoms  are  sudden  giddiness, 
slight  at  fiirst,  but  increasing  ■with  the  motion 
of  the  vessel ;  and  a  sense  of  ■weight  and  un- 
easiness at  the  epigastrium,  speedily  followed 
by  nausea  and  vomiting.  At  first  any  food 
that  may  have  been  in  the  stomach  is  rejected; 
and  after^wards  acid,  greenish-yello^w,  gastro- 
biliary  secretions,  often  in  large  quantity,  with 
mucus.  Diarrhoea  is  sometimes  present,  but 
constipation  is  more  usually  the  rule  throughout. 
Tlie  flow  of  saliva  is  increased,  while  the  urinary 
secretion  Is  lessened.  Appetite  is  lost,  even 
the  sight  or  smell  of  food  being  loathsome.  The 
secretion  of  milk  is  frequently  arrested  in  nursing 
v/omen ;  in  others  the  menstrual  flow  is  aug- 
mented. Sea-sick  patients  are  always  worse  in 
the  morning.  Women  sviffer  more  severely  than 
men  as  a  rule,  while  old  people  and  young  chil- 
dren are  but  slightly  affected,  or  escape  alto- 
.gether.  In  the  majority  of  cases  a  favourable 
reaction  takes  place  without  further  symptoms, 
the  vomiting  and  nausea  cease  spontaneously,  a 
ravenous  appetite  succeeds,  and  the  patient  fools 
well.  In  other  instances  great  exhaustion  super- 
venes rapidly  or  graduuUy  The  patient  feels 
miserably  helpless.  He  suffers  from  coldness  of 
the  extremities,  thirst,  headache,  and  spasmodic 
pain  in  the  stomach,  and  complains  of  numbness 
of  the  surface  of  the  body.  There  is  frequently 
Ji  great  tendency  to  hca^vy  sleepiness ;  and  vomit- 
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ing  of  gastro-biliary  fluids,  sometimes  mixed  with 
strife  of  blood,  takes  place  whenever  they  collect 
in  the  stomach.  A  semi-comatose  condition,  from 
which  the  patient  is  with  some  difliculty  roused, 
is  sometimes  met  with  in  very  severe  cases,  and 
requires  assiduous  treatment. 

In  these  prolonged  cases  reaction  may  assume 
a  febrile  character,  ■with  a  rapid  pulse,  flushed 
face,  hot  skin,  and  urine  containing  lithates ;  and 
convalescence  is  slow. 

An  occasional  but  rare  form  of  sea-sickness  la 
swooning,  but  without  vomiting  or  any  other 
symptom.  The  patient  bes  motionless  and  almost 
deathlike  for  a  variable  period.  This  state  is  not 
without  danger.  Another  form  -is  frontal  head- 
ache, neuralgic  or  anaemic. 

Complications  akd  SEQUBLa;.— Fainting  and 
hysterical  attacks  are  the  most  common  compli- 
cations of  sea-sickness  in  women.  Pregnant 
women  occasionally  abort.  A  weak  and  irritable 
condition  of  the  stomach,  resembling  subacute 
gastritis,  or  a  state  of  general  debility,  may 
remain  for  a  long  time. 

Duration. — The  ordinary  duration  of  sea^ 
sickness  in  long  voyages  is  from  three  to  five 
days,  but  it  may  last  for  weeks. 

Peggnosis. — This  is  almost  invariably  favour- 
able, yet  death,  although  extremely  rare,  may 
occur  from  syncope  or  from  exhaustion. 

Teeatment. — It  may  be  premised  that  there 
is  no  kno^wn  means  of  preventing  sea-sick- 
ness in  those  susceptible  of  it.  The  majority  of 
cases  get  well  spontaneously,  but  there  are  many 
which  will  require  systemat.ie  treatment,  espe- 
cially in  long  voyages.  Measures  should  be 
taken  to  counteract  the  nervous  shock,  and  to 
sustain  the  system  during  its  continuance. 

Diet  before  embarking  should  be  light.  Fresh 
air  is  a  powerful  element  in  the  treatment,  to 
obtain  which  the  voyager  should  remain  on  deck 
whenever  the  weather  permits,  or  in  a  deck-room. 
The  temperature  of  the  body  should  be  main- 
tained by  wrapping  up  in  shawls,  and  hot  bottles 
applied  to  the  feet  if  necessary.  The  face  may 
be  bathed  occasionally  -mth  eau  de  Cologne,  and 
the  vapour  of  ammonia  inhaled  through  the  nose. 
In  the  early  stages  alkalies  are  indicated,  to 
counteract  the  irritant  effects  of  the  acid  gastro- 
biliary  secretions,  together  ■with  diffusible  stimu- 
lants frequently  administered.  A  draught  may 
be  given,  consisting  of  bicarbonate  of  soda,  grains 
10-20,  ammoniated  tincture  of  valerian,  mxv, 
chloroform,  niiii-v,  dissolved  in  half  a  drachm  of 
rectified  spirit,  mucihige  of  acacia,  3jss,  and  cam- 
phor water  to  ^.  Such  a  draught  may  be  given 
every  two  hours,  or,  omitting  the  mucilage,  it  may 
begivenin  effervescence  with  citric  acid.  Chloro- 
form is  valuable  as  a  sedative  to  the  stomach, 
as  well  as  being  a  general  stimulant.  Other  use- 
ful drugs  are  Hofiraan's  anodyne,  hydrocyanic 
acid,  and,  in  prolonged  cases,  bismuth.  Iced 
cliampagne  is  often  valuable.  Ice  sucked  slowly 
allays  thirst,  and  relieves  vomiting.  A.  full  dose 
of  opium  sometimes  acts  like  a  charm,  through 
the  rest  which  it  procures,  or  morphia  may  be 
injected  subcutimeously.  Hydrate  of  chloral  is 
also  a  valuable  narcotic.  More  recently  nitrite 
of  amyl  and  nitro-glycorine  have  been  success- 
fully employed  in  some  instances. 
External  sedative  iipplieations  over  the  stomach 
4x2 
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do  good,  such  as  a  liniment  composed  of  equal 
parts  of  belladonna,  chloroform,  and  camphor 
liniments;  and  a  binder  rolled  firmly  round  the 
body  is  useful.  When  the  patient  is  in  his  berth 
he  should  lie  on  his  back,  with  his  head  low, 
as  immovable  as  possible.  Notwithstanding  the 
vomiting,  food  should  be  pre.ssed  on  the  patient ; 
and,  lest  exhaustion  occur,  light  semi-fluid  food 
is  the  best,  such  as  arrowroot,  given  frequently 
in  small  quantities.  Afterwards  toasted  bread, 
with  beef-tea  or  chicken  broth,  and  when  these 
are  borne,  boiled  fowl,  pickled  meats,  or  corned 
meat  with  pickles,  may  be  tried.  Acids  at  this 
stage  aid  digestion,  which  has  become  weakened 
through  the  vomiting  of  so  much  gastric  juice 
and  bile.  Beer  and  alcoholic  drinks  should  be 
avoided  in  the  earlier  stages ;  but  at  a  later 
period,  claret,  champagne,  or  brandy,  or  stout, 
may  be  allowed  with  benefit.  Diarrhoea  and 
other  symptoms  should  be  treated  on  general 
principles.  For  short  voyages  the  best  that  can 
be  done  is  to  remain  on  deck  when  possible, 
avoid  alcoholic  drinks,  and  follow  the  general 
directions  above  given.  Dr.  Chapman  recom- 
mends the  application  of  ice  along  the  spine,  in 
order  to  lessen  the  nervous  currents  by  its  seda- 
tive influence ;  and  this  treatment  is  occasionally 
successful  in  arresting  the  vomiting. 

J.  DE  ZOUCHB. 

SEAT-WOBM. —  A  synonym  of  the  small 
thread-worm,  or  oxywris  vcrmicularis.  By  prac- 
titioners the  small  and  troublesome  entozoa  here 
referred  to  are  more  frequently  spoken  of  as 
ascarides,  though,  as  explained  elsewhere,  the 
expression  is  not  correct.  The  term  seat-worm 
is  suggestive,  inasmuch  as  the  presence  of  these 
parasites  is  apt  to  give  rise  to  irritation  in  the 
neighbourhood  of  the  anus ;  but  it  is  somewhat 
objectionable  and  misleading,  since  it  tends  to 
favour  the  view  stiU  very  commonly  entertained 
and  taught  by  medical  men,  that  the  rectum  and 
sigmoid  flexure  of  the  colon  constitute  the  true 
habitat  of  this  entozoon.  The  caecum  forms  the 
'head-quarters'  of  the  seat-worm,  and  the  know- 
ledge of  this  fact  has  an  important  bearing 
upon  the  method  of  treatment  to  be  pursued.  See 
AscAEiDES  ;  OxTUEis  ;  and  Thread-worm. 

T.  S.  COBBOLD. 

SEBACEOUS  FOLLIOIiES,  Diseases 
of. — Stkon.  :  Fr.  Maladies  des  FoUiculcs  sibaces ; 
Ger.  Kran/cheiten  der  Talgdriisen. 

The  sebaceous  follicles  of  the  skin  are  sub- 
ject to  disease  depending  both  upon  internal 
and  external  causes.  Those  follicles  which  are 
attached  to  hairs,  and  those  which  are  isolated, 
show  little  difference  in  this  respect. 

Enlargement  or  hypertrophy  of  the  follicles 
is  often  seen,  and  appears  to  arise  chiefly  from 
internal  causes,  occurring  either  at  a  particular 
stage  of  development,  or  from  some  general 
alteration  of  nutrition,  such  as  follows  a  parti- 
cular diet  or  excess  of  particular  kinds  of  food. 
This  form  constitutes  acne  punctata,  an  affection 
in  which  the  affected  portion  of  skin  appears 
covered  with  black  spots ;  these  being  the  open- 
ings of  the  enlarged  sebaceous  follicles,  choked 
with  plugs  of  sebaceous  matter,  the  outer  ends 
of  which  become  blackened.    The  plugs  or  cn- 
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medones,  when  examined,  are  found  to  consist  of 
solid  fatty  matter  (sebaceous  secretion),  closely 
packed  epithelial  scales,  and  minute  rudiments 
of  hairs.  The  parasite  Bcmodex  folliculorum  is 
often  present,  but  does  not  appear  to  exercise 
any  influence  on  the  disease.  Not  unfrequenth- 
an  imperfectly  formed  hair  occupies  the  centre  ol 
the  mass.  Acne  punctata  occurs  in  those  parts 
of  the  body  where  there  are  numerous  nidiments 
of  hairs,  and  where  hairs  grow  commonly,  though 
not  uniformly,  in  the  male  sex.  Hence  it  is  con 
fined  to  the  fiice,  neck,  and  upper  part  of  the  back 
and  chest. 

When  inflammation  is  set  up  in  hypertrophied 
follicles  suppuration  follows,  and  we  have  ac7ie 
suppurativa. 

The  condition  called  lichen  pilaris  is  sub- 
stantially the  same  as  hypertrophic  acne,  being 
produced  by  over-growth  of  cells  in  the  sheath 
of  the  hair  and  the  sebaceous  follicle.  See  Acne. 

J.  F.  Patne. 

SEBOIlB,HCEA(se&Mm,  fat,  and  ^ew,  Iflow). 
An  ungrammatical  synonym  for  stearrhcea.  See 
Steahhhcea. 

SECONDAB.T  {secundus,  the  second). — In 
contra-distinction  to  'primary,  the  word  seconda,ry 
is  used  with  the  following  significations.  jEtio- 
logicaUy  it  implies  that  a  disease  is  not  local  in 
its  causation  and  origin,  but  is  manifested  as  a 
secondary  lesion — either  as  the  result  of  some 
general  or  constitutional  condition,  or  of  an 
affection  which  has  previously  involved  some 
other  structure  or  organ,  it  may  be  in  a  remnte 
part  of  the  body.  It  also  signifies  the  lai.er 
manifestations  of  a  disease,  as  distinguished 
from  those  which  occur  at  an  early  period,  as  in 
the  case  of  secondary  syphilis  or  secondxiry  cancer. 
The  tenn  is,  moreover,  applied  to  symptoms, 
when  they  are  more  or  less  remote  from  the 
seat  of  mischief,  or  are  only  indirectly  set  up  by 
the  disease  with  which  they  are  associated. 

Fkederick  T.  Robehts. 

SECBETIONS  AND  EXCBETIONS, 
Disorders  of.  —  Although  the  derangements 
affecting  the  chief  secretions  and  excretions  of 
the  human  body  are  considered  in  detail  in  other 
parts  of  this  work,  it  may  serve  a  useful  purpose 
to  deal  with  them  from  a  general  stiindpoint,  as 
there  are  several  facts  which  apply  to  them  col- 
lectively. Those  that  have  principally  to  be 
borne  in  mind  are  the  secretions  poured  into 
the  alimentary  canal — namely,  the  saliva,  gastric 
juice,  bile,  pancreatic  juice,  and  intestinal  secre- 
tions ;  the  milk ;  the  urine  ;  and  the  sweat.  Of 
secondary  importance,  from  a  clinical  point  of 
view,  are  the  various  mucous  secretions,  the 
tears,  and  the  semen  ;  the  serous  secretions  have 
also  to  be  remembered.  It  is  assumed  that  the 
physiological  distinction  between  a  secretion  and 
an  excretion  is  understood. 

Varietiks  of  DisoRnER. — 1.  Secretions  and 
excretions  are  very  liable  to  changes  in  Q"^"' 
iity.  A  definite  amount  of  each  of  these  sliould 
be"  formed  during  the  twenty-four  hours,  vary- 
ing within  recognised  limits,  and  influenced  by 
certain  physiological  conditions.  The  quantity 
produced,  however,  often  deviates  from  the 
healthy  standard,  in  the  direction  e  ther  ot  (a) 
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sxcess,  or  (6)  deficiency.  In  the  former  case  the 
amount  of  the  secretion  formed  is  often  far 
above  the  normal,  or  what  is  needful  for  its  pur- 
pose ;  in  the  latter  case  various  degrees  of  defi- 
ciency occur,  culminating  in  an  absolute  sup- 
pression of  a  particular  secretion  or  excretion. 

2.  Clianges  in  qiialUy  are  also  fi-equently  no- 
ticed, and  these  may  be  associated  with  changes 
in  quantity,  or  they  may  exist  alone.  The  quali- 
tative changes  include  the  absence  or  deficiency 
of  one  or  more  of  the  normal  chemical  ingre- 
dients of  the  fluid ;  excess  of  either  of  these 
ingredients;  absence,  deficiency,  or  imperfection 
of  formed  organic  elements,  as  in  the  case  of  the 
semen ;  or  the  presence  of  adventitious  and  ab- 
normal ingredients.  It  may  also  be  mentioned 
here  that  the  quality  of  secretions  is  often  modi- 
tied  by  admixture  with  excess  of  mucus  or  with 
morbid  products. 

3.  Another  disorder  affecting  certain  secre- 
tions and  excretions  is  interference  with  their 
escape  by  the  normal  channels,  so  that  they  are 
retained.  This  applies  particularly  to  those 
which  have  one  or  more  special  ducts  for  their 
exit,  liable  to  be  obstructed  in  various  ways.  The 
escape  of  the  bile,  pancreatic  juice,  urine,  paro- 
tid secretion,  milk,  and  other  fluids  may  be  thus 
prevented. 

4.  Allied  to  the  deviation  just  noticed  is  that 
in  which  a  secretion  flows  in  some  abnormal 
direction.  As  illustrations  may  be  mentioned 
salivary  fistula,  in  which  the  parotid  secretion 

.  escapes  through  an  opening  on  the  outside  of 
the  cheek ;  external  biliary  fistula,  or  the  open- 
ing of  the  gall-bladder  in  various  other  direc- 
tions ;  vesico-vaginal  or  vesico-rectal  fistula, 
where  the  urine  passes  from  the  bladder  into  the 
vagina  and  rectum  respectively ;  and  closure  of 
the  lachrymal  duct,  so  that  the  tears  flow  over 
the  cheeks.  In  this  connection  allusion  must  also 
be  made  to  those  cases  in  which  a  reservoir  of 
some  secretion  ruptures,  and  thus  its  contents 
escape.  For  instance,  the  gall-bladder  may  give 
"Way,  or  the  urinary  bladder,  the  bile  or  urine 
consequently  escaping  into  the  peritoneimi. 

jEtiologt. — The  causes  which  produce  one  or 
other  of  the  disorders  of  secretion  just  indicated 
are  as  follows: — 1.  Alterations  in  quantity  and 
quality  are  often  immediately  induced  by  ner- 
vous disturbance.  The  influence  of  the  nervous 
system  upon  the  act  of  secretion  is  well  known, 
and  it  may  be  centric  in  origin,  as  in  the  case  of 
•strong  emotion  ;  direct,  when  the  nerve  influenc- 
ing a  particular  secretion  is  irritated,  compressed, 
or  otherwise  disturbed  ;  or  reflex,  due  to  some 
remote  irritation  affecting  such  a  nerve.  The 
effect  of  neuralgia  upon  the  secretion  of  the 
tears,  saliva,  and  perspiration,  is  often  very 
striking.  2.  Similar  disorders  frequently  depend 
upon  derangements  affecting  the  local  circulation 
in  the  secreting  gland.  This  is  well  exemplified 
in  the  ease  of  the  urine,  which  is  abundant  and 
w-atery  as  the  result  of  active  congestion  of  the 
kidney ;  deficient,  concentrated,  and  otherwise 
abnormal  when  those  organs  are  the  seat  of 
venous  congestion.  The  bile  is  also  considerably 
modified  in  quantity  and  quality  by  portal  con 
gostion.  3.  General  conditions  of  the  system 
materially  affect  secretions,  from  various  causes, 
such  as  pyrexia,  plethora  or  anaemia,  shock  or 
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collapse,  and  the  typhoid  condition.  Moreover, 
they  may  be  disordered  in  connection  with  dis- 
eases which  produce  marked  eflfects  upon  the 
general  system,  such  as  phthisis.    4.  Functional 
derangements  of  the  glandular  structures  which 
form  different  secretions  are  very  common,  and 
may  be  due  to  many  causes.    Amongst  others 
may  be  mentioned  a  want  of  due  and  proper 
stimulation ;  excessive  or  too  frequent  stimula- 
tion ;  injiirious  habits  which  affect  certain  secre- 
tions ;  and  want  of  tone  or  imperfect  nutrition 
of  secreting  tissues.     Such  causes  frequently 
operate  injuriously  in  relation  to  the  secre- 
tions poured  into  the  alimentary  canal.  The 
sweat  is  affected  by  neglecting  cleanliness  of 
the  skin .     6.  Organic  diseases  of  the  glandular 
structures  necessarily  modify  secretions  more  or 
less,  either  temporarily  from  acute  disease,  or 
permanently  from  some  chronic  mischief,  which 
may  ultimately  entirely  clieck  a  secretion.  These 
diseases  are  of  diff'erent  kinds,  and  cannot  be 
specially  indicated  here,  but  they  all  tend  to 
alter  or  destroy  the  secreting  structures.  6. 
The  secretions  generally  may  be  affected  by  cer- 
tain abnormal  elements  which  accumulate  in 
the  blood.    Under  such  circumstances,  however, 
some  excretions  become  the  special  channels  for 
the  ehmination  of  these  elements,  and  thus  are 
liable  to  be  seriously  deranged.  Thus  in  diabetes, 
whatever  its  pathology  may  be,  the  accumulation 
of  sugar  in  the  system  leads  to  the  characteristic 
changes  in  the  urine  observed  in  this  disease, 
while  at  the  same  time  the  cutaneous  excretion 
is  diminished.    It  may  further  be  remarked  here 
that  if  the  elements  which  ought  to  be  removed 
by  a  certain  excretion  are  not  thus  eliminated, 
they  may  find  their  way  by  other  channels,  and 
thus  modify  the  quality  of  other  fluids.    This  is 
exempUfied  by  the  elimination  of  urea  in  other 
directions  when  it  is  not  excreted  by  the  kidneys. 
7.  A  secretion  may  be  properly  formed,  but  it  is 
in  many  cases  subsequentlymodified  by  admixture 
with  morbid  products  derived  from  surfaces  with 
which  it  has  to  come  in  contact,  such  as  excess 
of  or  xmhealthy  mucus,  or  pus.    Also,  in  the 
case  of  the  stomach,  the  habit  of  taking  large 
quantities  of  water  or  other  fluids  may  so  dilute 
the  digestive  secretions,  as  to  make  them  unflt 
to  perform  their  functions  properly.     8.  With 
regard  to  the  causes  which  impede  the  escape  of 
secretions,  these  are  either  of  a  mechanical 
nature,  the  duct  being  obstructed  by  something 
lodging  in  it,  such  as  a  calculus  or  plug  of 
mucus,  or  being  pressed  upon  from  the  outside ; 
or  due  to  organic  disease,  narrowing  or  closing 
the  channel  or  its  orifice;  or  possibly  occasion- 
ally to  muscular  spasm  or  to  paralysis  of  the 
duct.  Such  conditions  may  be  temporary  or  per- 
manent. The  discharge  of  secretions  in  abnormal 
directions  is  the  result  of  organic  lesions,  either 
congenitiil  or  acquired,  by  which  the  unusual 
channels  and  communications  are  formed. 

Effects  aotj  Symptoms.— Disorders  affecting 
secretions  and  excretions  are  often  directly  ac- 
countable for  a  variety  of  symptoms,  as  well  as 
for  certain  definite  morbid  conditions,  and  these 
effects  are  usually  readily  explained.  1.  With 
reference  to  their  quantity,  secretions  and  ex- 
cretions must  bo  regarded  as  mere  liquids  of  a 
particular  kind,  and  symptoms  may  therefore 
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symptoms.    Impaired  cutaneous  excretion  also 
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Bimply  depend  upon  their  amount.  For  instance, 
deficiency  or  excess  of  saliva  and  buccal  mucus 
will  cause  respectively  dryness  of  the  mouth,  or 
a  more  or  less  profuse  flow  of  saliva ;  an  abun- 
dance of  gastric  juice  may  account  for  acidity  and 
acid  eructations ;  the  quantity  of  the  secretions 
in  the  alimentary  canal  often^  aids  in  the  causa- 
tion of  diarrhoea  or  constipation;  and  variations 
in  the  amount  of  the  cutaneous  excretion  give 
rise  either  to  undue  sweating,  or  to  dryness  of 
the  skin.  2.  Certain  actions  are  frequently  influ- 
enced by  disorders  of  secretion.  Mere  alterations 
in  quantity  may  affect  these  actions.  Thus,  pro- 
fuse salivation  causes  frequent  spitting  or  swal- 
lowing ;  abundant  secretion  in  the  air-passages  ex- 
cites coughing  and  expectoration;  excess  of  fluids 
in  the  stomach  or  intestine  may  cause  vomiting 
or  purging  respectively  ;  a  free  secretion  of  urine 
renders  micturition  more  frequent.    But,  apart 
from  the  quantity,  the  quality  of  a  secretion  may 
further  influence  these  actions.    Of  this  we  have 
a  striking  Ulustration  in  diabetic  urine,  which 
is  in  itself  irritating,  and  excites  the  bladder  to 
empty  itself.    The  bile  is  another  example,  for 
undoubtedly  this  fluid  has  an  irritating  effect 
upon  the  intestine,  and  may  also  increase  the 
secretions  of  this  canal,  so  that  in  these  ways 
excess  of  bile  may  be  a  cause  of  diarrhoea,  while 
its  deficiency  is  an  important  element  in  many 
cases  of  constipation,  owing  to  the  want  of  its 
stimulating  action  upon  the  intestinal  wall.  3. 
Each  secretion, .as  distingiushed  from  an  excre- 
tion, has  certain  definite  functions  to  fulfil,  and 
a  number  of  symptoms  may  be  due  to  the  fact 
that  a  particular  secretion  fails  to  perform  its 
functions.    This  may  arise  from  the  fact  that  it 
is  suppressed  or  deficient  in  quantity  ;  abnormal 
in  quality,  and  therefore  inadequate  for  its  work; 
or  for  some  reason  or  other  does  not  reach  the 
place  in  which  this  work  is  carried  on,  as  when  a 
duct  is  obstructed,  or  a  fistula  allows  the  escape 
of  a  secretion,  so  that  it  is  lost.  Symptoms 
arising  from  this  cause  are  mainly  observed  in 
connection  with  the  alimentary  canal,  and  they 
are  of  extremelv  common  occurrence,  as  well  as 
of  varied  character.    Many  of  the  symptoms  in 
dyspeptic  cases  are  to  be  thus  explained  and  a 
knowledge  of  the  physiological  uses  of  the  dif- 
ferent digestive  secretions  will  indicate  the  de- 
rangements to  be  anticipated  when  one  or  other 
of  them  is  unequal  to  its  work.    It  must  be 
remembered  not  only  that  these  secretions  are 
concerned  directly  in  digesting  the  food  but  that 
some  of  them  also  prevent  fermentation  and 
iiecomposition,  and  their  imperfect  action  in 
these  respects  may  originate  important  symp- 
toms   Under  this  heading  the  lacteal  secretion 
may  be  alluded  to.  Deficiency  in  its  quantity,  or 
imperfection  in  its  quality,  often  renders  it  unfit 
to  fulfil  its  function,  that  is,  the  proper  nourish- 
ment of  the  infant  who  is  supposed  to  live  upon 
the  maternal  milk.    4.  If  certain  secretions  or 
excretions  are  seriously  checked  or  altogether 
suppressed,  or  if  they  are  retained  in  any  part, 
so  that  they  become  subsequently  absorbed,  ob- 
vious effects  on  fho  entire  system  are  produced, 
which  may  bo  of  a  very  serious  character.  Thus, 
in  the  case  of  the  bile,  jaundice  and  its  nccom- 
panvins  phenomena  are  evident;  in  connection 
witii  thr  iirir.o  wfl  may  have  dropsy  or  ureemic 
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produces  effects  upon  the  system,  although  these 
are  not  so  marked.  5.  What  may  be  regarded  ae 
the  secondary  effects  of  disorders  connected  with 
secretions  must  ako  not  be  forgotten.  If  their 
escape  be  prevented,  they  are  liable  mechanically 
to  produce  important  lesions.  Thus  they  often 
lead  to  distension  of  hollow  organs,  such  as  the 
bladder  or  gall-bladder.  Moreover,  they  may  at 
the  same  time  excite  irritation  and  inflammation, 
especially  if,  as  in  the  case  of  the  urine,  deconi- 
position  take  place,  "with  the  formation  of  irri- 
tating products.  By  these  combined  effects, 
important  organs  may  ultimately  be  completely 
disorganised,  such  as  the  kidney  or  liver._  Re- 
tention of  mUk  in  the  mammary  glands  is  one 
important  cause  of  inflammation  and  abscess  in 
these  organs.  When  certain  secretions  or  ex- 
cretions find  their  way  into  abnormal  situations 
they  may  also  originate  more  or  less  serious  con- 
ditions. Thus  if  urine  or  bile  escape  into  the 
peritoneum,  acute  peritonitis  wiU  be  set  up. 

Tebatment. — Without  entering  into  any  de- 
tails, it  wiU  suffice  to  indicate  in  this  article  the 
principles  upon  which  disorders  of  the  secretions 
and  excretions  are  to  be  treated.  1.  Any  obvious 
cause  of  such  disorders  must  be  rectified  or  got 
rid  of  at  the  outset,  if  practicable,  as,  for  in- 
stance, injurious  habits,  neuralgia,  and  many 
other  causes.    2.  When  secretions  are  abnormal 
in  their  formation,  either  as  regards  quantity  or 
quality,  means  are  often  within  reach  for  cor- 
recting these  errors.    This  may  not  uncommonly 
be  effected  by  acting  upon  the  general  system, 
by  means  of  tonics  or  other  suitable  agents,  and 
thus  indirectly  influencing  secretion  ;  but  there 
are  also  special  therapeutic  agents  employed  for 
their  immediate  eflfects  upon  particular^  secre- 
tions or  excretions,  such  as  the  gastrin  juice,  the 
bile,  the  urine,  and  the  sweat.    With_  regard  to 
quantity,  remedies  are  used  to  diminish  this 
when  excessive,  as  well  as  to  increase  it  when 
deficient.    It  may  be  mentioned  here  that  mea- 
sures for  augmenting  certain  secretions,  and  es- 
pecially excretions,  are  often  resorted  to  for  other 
therapeutic  purposes,  when  they  are  not  in  any 
way  abnormal.   Care  must  be  taken  not  to  carry 
measures  for  promoting  the  formation  of  secre- 
tions too  far,  otherwise  in  the  long  run  they  are 
liable,  by  over-stimulation  and  in  other  waj-s,  to 
do  far  more  harm  than  good.  This  applies  parti- 
cularly to  those  cases  where  there  is  organic 
mischief  affecting  the  glandular  structures,  and 
interfering  with  their  formation.  Secretions  and 
excretions  are  often  materially  influenced  in 
quantity  and  quality  by  acting  upon  the  circula 
tion  in  the  organs  which  form  them,  eidier  di- 
rectly or  indirectly.  3.  It  may  be  practicable  to 
treat  some  disease  which  originates  a  disordered 
secretion,  and  thus  to  influence  it.    This  may  be 
illustrated  by  diabetes,  and  by  diseases  of  parti- 
ctdar  organs,  the  secretions  of  which  are  affected. 
In  this  way  marked  effects  are  sometimes  pro- 
duced.   4.  When  certain  secretions  are  wautin? 
or  very  deficient,  especially  the  gastric  jaice  and 
bile,  their  place  m:\y  bo  supplied  by  administer- 
ing the  important  elements  of  these  secretions, 
or  by  makinjz  them  artificially.  The  elements  ot 
the  pancreatic  juice  are  also  now  frequently 
given  in  different  forms.  Thus  the  M-ant  or  do- 
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ficiency  of  these  fluids  in  the  digestive  process 
may  often  be  entirely  made  up  for.  An  impor- 
tant use  of  some  of  these  substitutes,  at  present 
much  in  vogue,  is  that  introduced  by  Dr.  Wil- 
liam Eoberts,  by  which  the  food  is  artificially 
digested  in  different  degrees  before  it  is  taken 
by  the  patient.  5.  The  symptoms  which  disor- 
ders of  secretions  give  rise  to  often  need  special 
treatment,  whether  they  be  of  a  local  or  general 
character — for  instance,  constipation,  diarrhcea, 
flatulence,  jaundice,  uraemia,  and  other  pheno- 
mena. 6.  In  many  cases  attention  has  to  be 
directed  to  the  prevention  of  an  accumulation  of 
a  secretion  or  excretion,  or  to  its  removal  if  it 
have  accumulated.  This  may  be  illustrated  by 
retention  of  the  milk  in  the  mammary  gland ; 
and  of  the  urine  in  the  bladder.  The  effects  of 
any  such  accumulation  also  need  to  be  recognised 
in  treatment,  such  as  dilatation  of  an  organ, 
inflammation,  or  rupture.  7.  Operative  proce- 
dures may  be  required  in  some  cases,  either  to 
remove  an  accimiulation  which  cannot  otherwise 
be  got  rid  of;  or  to  cause  a  secretion  to  pass  in 
its  proper  direction,  in  those  cases  where  there  is 
an  abnormal  communication  or  fistula,  or  a  closed 
passage,  such  as  an  obstructed  lachrymal  duct. 

It  must  be  remembered  that  there  are  many 
disorders  of  secretions  and  excretions  which  are 
merely  temporary,  and  which  need  no  treatment 
whatever.  Feedeeick  T.  Egberts. 

SEDATIVES  {sedo,  I  ease  or  assuage). — 
Stnon.:  Yt.  Sedaiifs;  Geic.  BeruMgende  Mittel. 

Definition. —  Therapeutic  measures  which 
exert  a  soothing  action  upon  the  system,  by 
diminishing  pain,  lessening  functional  activity, 
or  tranquillising  disordered  muscular  movement. 

Sedatives  may  be  divided  into  the  following 
groups : — 

1.  General  Sedatives. — Constitutional  seda- 
tives, like  stimulants,  widely  overlap  other  thera- 
peutic divisions.  The  type  of  aU  soothing  action 
assuredly  must  be  a  full  narcotic,  an  anaesthetic 
vapour,  or  a  subcutaneous  injection  of  morphia, 
either  of  which  renders  the  sufferer  temporarily 
oblivious  to  any  excruciating  agony,  such  as  that 
of  biliary  or  renal  colic.  In  fact,  general  seda- 
tives must  be  looked  for  exclusively  in  the  nar- 
cotic and  anaesthetic  class  ;  and  if  the  constant 
consumption  of  vital  energy  by  disease  be  not  com- 
pensated by  sleep,  we  prescribe  opium,  chloral, 
or  hyoscyamus. 

2.  Local  Sedatives. — Under  this  heading  we 
must  place  extreme  cold,  which,  applied  either 
in  the  form  of  ice,  or  more  effectually  by  the 
ether  spray,  deadens  the  sen.sibility  of  the  skin, 
and  prevents  the  prick  or  cut  of  a  slight  opera- 
tion from  being  felt.  Next  come  aconite,  opium, 
belladonna,  veratria,  and  blisters,  which  soothe 
by  a  direct  action  on  the  sensory  nerves,  or  by 
influencing  the  circulation  of  the  parts  around. 
These  are  useful  in  neuralgic  or  rheumatic  pain, 
or  in  the  acute  suffering  of  superficial  inflammn- 
tory  conditions.  Again  some  substances  may  be 
regarded  as  sedatives,  in  virtue  of  their  power  in 
allaying  the  excessive  itching  of  prurigo  and 
other  chronic  skin-affections.  Hydrocyanic  acid, 
carbolic  acid,  chloroform,  borax,  and  chloral  are 
among  the  best  remedies  for  this  purpose. 

3.  Pulmonary  Sedatives. — Pulmonary  eeda- 
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tives  are  also  deserving  of  mention,  and,  passing 
by  emetics  and  nauseants,  which  undoubtedly 
depress  the  breathing  power,  we  find  that  vera- 
tria. Calabar  bean,  prussic  acid,  and  several  other 
drugs  directly  tend  to  paralyse  the  respiratory 
centre,  on  which  action  the  greater  part  of  their 
poisonous  influence  seems  to  depend. 

4.  Spinal  Sedatives. — Spinal  sedatives  have 
precisely  an  opposite  effect  to  spinal  stimulants, 
and  it  has  iDeen  amply  proved  that  Calabar 
bean,  gelsemiuum,  bromide  of  potassium,  and 
methylconia  powerfully  lower  reflex  excitability 
through  the  cord  and  the  great  ganglia  of  the 
brain. 

6.  Stomachic  Sedatives. — Irritable  condi- 
tions of  _  the  mucous  membrane  of  the  stomach, 
giving  rise  to  pain,  vomiting,  pyrosis,  and  other 
symptoms,  are  commonly  met  with,  and  require  a 
considerable  variety  of  treatment.  If  gastrodynia 
fails  to  yield  to  bismuth,  soda,  or  hydrocyanic 
acid,  recourse  may  be  had  to  small  doses  of  nitrate 
of  silver  or  of  arsenic ;  or  blistering  over  the  epi- 
gastrium may  produce  the  desired  effect.  If  vomit- 
ing be  the  prevailing  symptom,  hydrocyanic  acid 
again  proves  useful,  carbonic  acid  in  the  form 
of  effervescing  draughts,  or  minute  and  oft- 
repeated  dopes  of  nux  vomica  or  ipecacuanha. 
Combined  with  this,  we  must  take  especial  care 
to  enjoin  a  mild  and  unstimulating  dietary,  of 
which  milk  and  lime-water  should  form  the  prin- 
cipal ingredients. 

6.  Vascular  Sedatives. — Vascular  sedatives 
have  the  power  of  lowering  the  heart's  action  ; 
and  emetics  and  tobacco  do  this  by  the  general 
depression  following  nausea  and  the  act  of  vomit- 
ing. Other  drugs,  however,  act  directly  on  the 
heart  itself,  either  by  paralysing  the  muscular 
tissue  of  which  its  walls  are  composed,  or  by  a 
more  special  influence  over  its  nerve-supply. 
Slowing  of  its  action  may  be  effected  either  by 
stimulation  of  the  inhibitory  branches  of  the 
vagus,  or  by  interference  with  the  sympathetic 
ganglia  which  work  in  the  opposite  direction ;  and 
experiment  has  not  in  all  cases  made  it  quite 
clear  what  is  the  true  explanation.  But  what- 
ever the  exact  physiological  explanation  may 
be,  we  have  some  practical  rules  for  our  guid- 
ance in  the  use  of  these  remedies,  and  more  es- 
pecially of  digitalis,  which,  cardiac  tonic  though 
it  be,  is  also  a  true  sedative  to  that  organ. 
When  the  heart-muscle  is  weak  and  languid,  its 
contractions  are  necessarily  less  efl5cient  than  in 
health;  and  in  order  to  perform  its  allotted 
amount  of  routine  work  in  propelling  the  blood, 
its  cavities  must  fill  and  empty  more  rapidly 
than  usual.  The  result  of  this  is  seen  in  the 
hurried,  feeble,  and  often  irregular  pulsations  of 
the  organ  ;  and  digitalis,  by  bracing  up  the  mus- 
cular fibres,  and  giving  increased  tone,  renders 
its  action  more  oflScient,  and  enables  it  to  take 
more  prolonged  periods  of  repose.  Other  cardiac 
sedatives  are  acon)t9,  veratrum  viride,  colchi- 
cum,  and  hydrocyanic  acid,  but  they  are  seldom 
used  for  this  purpose,  although  aconite,  whether 
through  its  action  on  the  heart,  or  on  the  small 
vessels,  is  very  effective  in  early  inflammatory 
conditions.  E.  Fahqdharson. 

SELTEBS,  in  Germany.— Muriatod  alka- 
line table-water.    See  Minehal  Waters. 
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SEMBIOLOO-Y  {ani^tiov,  a  symptom ;  and 
\6yos,  a  discourse).— A  synonym  for  symptoma- 
tology, or  the  doctrine  of  the  signs  and  symp- 
toms of  disease.  See  Disease,  Symptoms  and 
Signs  of. 

SEMILTJNAB  VALVES,  Diseases  of. 

See  Heaet,  Valves  of,  Diseases  of. 

SBUIIiE  INSANITY.    See  Dementia. 

SENILITY  {senex,  an  old  man). — Synon.  ; 
Senile  marasmus ;  Fr.  Vieillesse ;  Ger.  Greiseiir- 
alter. 

Definition. —That  condition  of  body  which 
usually  supervenes  naturally  after  the  seventieth 
year,  but  sometimes  occurs  prematurely. 

Senility  is  separated  from  the  previous  period 
of  maturity  by  the  climacteric  stage,  which  in  men 
occurs  between  the  ages  of  iifty  and  sixty,  and 
in  women  about  ten  years  earlier.  When  of 
premature  occurrence  this  state  is  commonly 
secondary  to  some  exhausting  illness,  where 
failure  of  the  trophic  influence  of  the  nervous 
system  has  been  marked.  All  the  signs  and 
symptoms  of  senility  have  been  seen  in  indi- 
viduals under  twenty  years  old. 

We  do  not  know  why  the  body,  after  it  has 
reached  a  state  of  maturity  and  vigour,  should 
gradually  decline;  why,  when  once  an  even 
balance  between  tissue-waste  and  restitution  is 
established,  it  is  not  maintained  indefinitely. 
How  far  the  failure  is  due  to  some  inherent 
tendency,  and  how  far  to  external  influences,  is 
wholly  conjectural.  The  term  'involution'  has 
been  suggested  to  express  the  progressive  senile 
changes  in  the  tissues  and  organs. 

Anatohical  Characters. — The  most  universal 
structural  characteristic  of  old  age  is  a  progres- 
sive atrophy  of  almost  all  the  tissues  and  organs. 
The  degree  of  wasting  varies,  but  there  is  a 
general  diminution  in  body-weight_  and  height, 
except  in  persons  whose  climacteric  has  been 
marked  by  an  increase  of  the  adipose  tissue, 
when  the  total  loss  of  weight  may  be  inconsider- 
able. A  mong  the  organs  which  exhibit  simple 
atrophy  in  the  highest  degree,  are  the  brain  and 
spinal  cord;  the  generative  organs,  especially 
the  ovaries,  and  to  a  less  extent  the  testes,  the 
uterus,  and  the  mammary  glands ;  the  mucous 
membrane  and  glands  of  the  digestive  tract;  the 
bronchial  and  vesical  mucous  membranes;  the 
spleen  and  lymphatic  glands,  the  latter  even  to 
complete  disappearance  ;  and  the  kidneys.  The 
teeth  fall  out;  the  muscles  waste;  and  the  bones 
become  thin  and  deficient  in  animal  matter,  some, 
as  the  lower  jaw,  being  much  altered  in  shape. 
A  most  important  change,  and  one  that  exerts  a 
very  direct  influence  on  tissue-nutrition,  is  an 
extensive  shrinking  and  even  obliteration  of  the 
capil'iaries  in  almost  all  the  textures.  The  skin 
becomes  much  diminished  in  thiclcness,  especially 
in  the  papillary  layer,  the  constituent  papillae 
being  very  indistinct ;  and  loss  of  hair  and  change 
of  colour  are  well-known  features. 

An  exception  to  the  almost  universal  atrophy 
occurs  in  the  prostate,  the  fibro-muscular  struc- 
tures of  which  undergo  considerable  hypertrophy 
in  most  old  men.  The  entire  organ  may  be  so 
aiFected,  or  only  one  lobe ;  and  the  weight  has 
been  recorded  as  attaining,  in  an  extreme  case. 
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to  20  ounces.  Very  rarely  the  viscus  wa.stes 
with  age. 

Associated  with  this  atrophy  it  is  usual  to 
find  degenerations — fatty,  calcareous,  or  pigmen- 
tary— all  of  which  are  to  be  regarded  as  evi 
denees  of  deficient  nutrition,  comparable  to  the 
differentiation  and  growth  which  characterise 
the  commencement  of  life.  The  arcus  senilis, 
the  atheroma  and  calcareous  degeneration  of  the 
vessels,  the  calcification  of  cartilages,  the  fatty  de- 
generation of  muscular  and  glandular  epithelial 
tissue,  the  deposition  of  pigment  in  some  spots, 
and  the  deficiency  of  the  same  in  the  hair  and 
skin  of  the  coloured  races,  are  iUustrations  of 
true  degenerative  changes. 

The  products  of  degeneration  may  accumulate 
in  the  textures,  and  cause  them  to  be  thicker 
than  they  are  in  health,  as  is  seen  in  the  vessels, 
the  walls  of  which  are  often  much  tliickened, 
and  the  meninges  of  the  brain,  which  are  opaque 
and  toughened.  The  pericardium  and  endocar- 
dium, and  the  capsule  of  the  liver  and  spleen,  are 
similarly  altered. 

The  blood  contains  fewer  corpuscles  and  less 
solid  constituents,  is  more  watery,  and  coagulates 
more  readily.    The  total  quantity  is  less. 

The  semen  is  very  frequently  wanting  in  sper- 
matozoa, and  contains  in  their  place  granular 
fatty  cells,  like  colostrum  corpuscles,  with  a  few 
red  blood-corpuscles ;  but  this  is  not  invariably 
the  case,  for  perfect  spermatozoa  are  occasionally 
met  with  at  an  advanced  age. 

Physiological  Chaeacters. — The  results  ox 
such  structural  imperfections  appear  in  deterior- 
ation of  the  purely  physical,  as  well  as  of  the 
specially  vital,  properties  of  the  tissues.  There 
is  an  increased  rigidity  in  some  parts,  as  the 
tendons  and  blood-vessels;  and  a  diminished  co- 
hesion in  others,  as  the  nails  and  bones,  which 
are  brittle  and  easily  broken.  Perhaps  the  most 
prominent  and  distinguishing  mark  of  old  age  is 
a  loss  of  elasticity ;  the  skin,  cartilages,  blood- 
vessels, and  limgs  show  this  to  a  very  marked 
extent,  in  the  -wrinkled  integuments,  dilated 
vessels,  and  distended  air-cells.  It  has  been 
noticed  that  this  dilatation  particularly  affects 
the  thin-walled  veins,  and  more  especially  those 
which  do  not  rim  with  arteries,  are  more  super- 
ficial in  position,  and  are  concerned  less  with 
nutrition  than  with  the  proper  return  of  blood 
— the  'derivative  circulation'  of  Sucquet.  The 
advantage  of  this  is  apparent,  for  such  an  ar- 
rangement must  be  a  safety-valve  in  the  case 
of  the  brain,  to  which  organ  tliere  is  a  liability 
to  determination  of  blood,  and  where  the  vessels 
are  apt  to  rupture ;  hence  the  frequent  turges- 
cence  of  the  nose  and  ears,  and  development  of  the 
veins  of  the  diploe,  in  the  aged.  The  muscular 
contractility  and  nervous  irritability  are  dimin- 
ished ;  and  degeneration  of  the  cells  of  glands 
leiids  to  failure  in  their  powers  of  secretion. 

The  heart's  beat  is  weak,  and  frequently  in- 
termittent, from  defect  in  rhythmical  nervous 
stimulation  ;  the  sounds  are  feeble  and  often  al- 
tered ;  and  there  is  a  general  tendency  to  venous 
congestion.  The  mean  rate  of  pulse  after  the 
age  of  sixty-five  years  is  75,  gradually  diminish- 
ing to  70. 

The  tissues,  which  differ  in  chemical  compo- 
sition from  those  of  mature  life,  must  in  their 
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metabolism  form  di£Ferent  products  of  waste  ; 
whilst  the  altered  blood,  circulating  in  a  restricted 
area  with  diminished  force,  must  offer  to  the  or- 
gans a  different  pabulum  from  that  which  they 
have  hitherto  received,  supplied  as  it  is  by  im- 
paired digestive  organs.  The  enfeebled  respiration 
prevents  complete  oxidation ;  and  the  excretory 
organs,  being  degenerated,  withdraw  from  the 
body  less  perfectly  the  results  of  metamorphosis. 
The  quantity  of  urine  is  often  diminished  to  15 
or  20  ounces  'per  diem,  in  old  men  enjoying  good 
health.  It  contains  a  total  amount  of  solids 
less  than  the  normal  standard,  but  the  urine 
itself  may  be  relatively  of  higher  specilic  gra- 
vity, and  deeper  coloiu-,  from  its  diminished 
quantity. 

As  the  nutritive  functions  fail,  so  do  those  of 
the  neuro-muscular  system.  The  sense-organs 
imperfectly  receive  impressions,  which  are  but 
dimly  communicated  to  the  sensorium,  whence 
feebly  emanate  the  impulses  needftil  to  deter- 
mine movements  in  muscles  whose  protoplasmic 
contractility  is  gradually  diminishing.  Mean- 
while the  higher  mental  qualities,  such  as  me- 
mory, judgment,  and  reason,  dependent  as  they 
are  upon  the  most  perfect  nutrition,  gradually 
fail.  The  opposite  conditions  of  wakefulness 
and  drowsiness  are  frequently  met  vrith,  and 
seem  to  be  due  to  brain-wasting,  as  well  as  to 
some  change  in  the  cerebral  circulation. 

Notwithstanding  the  lowered  vitality,  the  ave- 
rage body-temperature  is  slightly  higher  than  it 
is  in  adult  life,  but  the  power  of  resisting  cold  is 
diminished. 

The  power  of  reproduction,  lost  by  women  at 
the  climacteric,  before  the  stage  of  senility  sets 
in,  is  occasionally  preserved  by  men  to  an  ad- 
vanced age. 

Thus  the  old  man  presents  a  strong  contrast 
in  his  vitality  to  that  of  the  child,  for  whilst  the 
life  of  the  latter  is  so  largely  dependent  upon, 
and  so  readily  responsive  to,  external  or  peri- 
pheral impressions,  the  former  lives  more  and 
more  within  himself;  the  distinctive  animal 
functions  gradually  failing,  as  his  existence  be- 
comes restricted  to  the  performance  of  those  of 
self-nutrition.  The  progressive  impermeability 
of  the  capillaries,  and  the  lessened  vitality  of  the 
skin,  alike  tend  to  withdraw  from  the  surface 
towards  the  central  organs  the  manifestations 
of  life. 

Diseases  of  Old  Age. — In  a  certain  number 
of  cases,  the  progressive  deterioration  in  struc- 
ture and  failure  in  functional  capacity  mutually 
adapt  themselves,  and  produce  an  old  age  which 
may  be  as  healthy  as  the  maturity  or  childhood 
may  have  been.  But  in  the  course  of  the  changes 
which  mark  this  period,  the  body  is  liable  to 
certiiin  influences,  both  intrinsic  and  extrinsic, 
which  lead  to  diseases  characteristic  of  this  stage 
of  life,  as  there  are  those  of  infancy  and  puberty. 
Death  from  old  age,  when  the  organs  have  gra- 
dually and  uniformly  failed,  is  not  unknown,  l)Ut 
the  fatal  end  is  more  commonly  due  to  some  dis- 
ease, which  has  either  lasted  from  an  earlier 
period,  or  is  especially  the  acquirement  of  this 
stage. 

The  maladies  particularly  characteristic  of 
old  age  are  marked  by  certain  general  features, 
which  they  owe  to  that  condition  of  nutrition  in 
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which  the  tissues  are  at  this  period.  Thus,  as  a 
rule,  they  present  but  little  activity  in  their  pro- 
gress, or  but  slight  severity  in  symptoms,  though 
they  are  none  the  less  likely  to  bring  about  a  fatal 
resiilt,  from  the  ill-resisting  power  of  the  whole 
system.  Diseases  of  an  acute  character  are  rare 
at  this  time,  and  such  as  do  occur  assume  an 
adynamic  form  and  are  very  liable  to  run  a  most 
insidious  and  even  latent  course.  When  once 
established,  an  illness  tends  more  perhaps  to- 
wards maintaining  an  isolated  attitude,  with- 
out those  sympathetic  disturbances  of  many 
other  organs  so  pre-eminently  the  case  in  chil- 
dren. The  power  of  reaction  possessed  by  the 
aged  is  but  very  slight ;  owing  to  this,  diseases 
readily  lapse  into  a  chronic  state,  or  even  pre- 
sent a  chronic  character  from  the  outset,  whilst 
comparatively  trifling  causes  may  lead  to  serious 
results. 

There  is  probably  no  single  disease  which  is 
met  with  in  advanced  age  only ;  rather  is  it  the 
case  that  many  diseases  which  prevail  at  certain 
periods  of  life  are  wanting  in  old  age.  The 
degeneration  of  every  tissue  and  organ  entails 
a  failure  in  function;  and  should  this  failure 
predominate  in  any  one  system,  we  have  some 
exception  to  what  may  be  taken  as  the  normal 
standard  of  the  senile  state,  and  therefore  a 
disease  of  it.  The  same  difficulties  surround 
the  question  why  one  set  of  organs  should  be 
affected  rather  than  another,  as  at  other  ages ; 
but  there  nevertheless  does  exist  a  preference 
towards  affections  of  the  brain,  heart,  and  lungs. 

Diseases  of  the  brain. — The  cerebral  lesions 
may  be  a  general  senile  wasting  and  softening, 
with  complete enfeeblement of  nerve-function;  or 
of  a  more  localised  character  from  rnpture  or 
occlusion  of  some  vessel.  The  liability  to  venous 
engorgement  is  very  prone  to  manifest  itself  in  the 
brain,  and  cerebral  congestion  of  varying  extent 
is  frequent.  The  cerebral  vessels  are  especially 
prone  to  atheromatous  changes,  and  hence  the 
great  frequency  of  apoplexy  in  old  age.  The 
meninges  are  free  from  morbid  change  beyond 
thickenings,  and  offer  none  of  the  inflammatory 
conditions  so  common  in  early  life. 

Diseases  of  the  heart. — The  degeneration  of 
the  cardiac  substance  may  lead  to  a  state  of 
asthenia,  gradually  becoming  fatal ;  dilatation  of 
the  orifices  may  be  the  more  prominent  lesion, 
with  all  the  consequent  symptoms  of  obstructed 
circulation;  or  they  may  be  constricted,  from 
atheroma  or  thickening  of  the  cusps  or  rings. 
All  degrees  of  cardiac  dyspnoea  are  met  with; 
and  every  form  of  irregularity  in  cardiac  rhythm. 

Diseases  of  the  lungs. — Pulmonary  diseases  are 
important,  since  they  are  commonly  the  imme- 
diate causes  of  death  in  the  aged.  A  bronchial 
catarrh,  or  at  least  a  considerable  increase  in 
the  bronchial  secretion,  is  a  normal  state  in  the 
very  old;  and  this  has  been  regarded  as  a  com- 
pensation fur  the  arrested  skin-action.  The  tran- 
sition from  this  to  severe  bronchitis  is  both  easy 
and  frequent,  and  is  favoured  by  the  liability  !.o 
lung-congestion,  and  the  enfeebled  heart-power. 
Even  more  serious  is  a  senile  form  of  lobular 
pneumonia,  which  seems  to  be  set  up  in  the  con- 
gested and  (Edematous  areas,  possibly  as  a  further 
stage  of  the  bronchitis.  Such  pneumonia  is  of 
very  frequent  occurrence,  and  often  requires  care- 
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fully  looking  tor,  since  direct  symptoms  are  want- 
ing. When  ii  generally  ill-dniiued  illness  is  pre- 
sent in  an  old  person,  this  condition  should  be 
suspected. 

JJiseascs  of  tlia  digestive  organs. — The  digestive 
organs,  supposing  they  have  escaped  the  dangers 
of  earlier  periods,  are  not  often  the  seat  of  disease 
at  this  time  of  life.  The  perversions  of  function 
they  present,  such  as  constipation  and  flatulence, 
may  be  conveniently  comprised  under  the  term 
atonic  dyspepsia,  and  are  mainly  to  be  attributed 
to  deficient  muscular  power  in  the  alimentary 
canal,  and  to  a  deficiency  in  the  digestive  fluids. 
Nevertheless,  a  good  appetite  and  very  fair  di- 
gestion are  far  from  being  the  exception  in  old 
people.  An  acute  form  of  diarrhcea  of  a  dys- 
enteric character  has  been  described  as  occur- 
ring at  this  period. 

Biseases  of ^  the  skin. — The  skin,  which  suffers 
so  much  diminution  in  nutrition  and  thickness, 
often  exhibits  as  a  result  marked  changes  in 
sensibility,  even  to  the  existence  of  an  intoler- 
able pruritus,  no  cause  for  which  is  visible.  The 
scratching  which  is  resorted  to  for  relief  sets 
up  a  prurigo  which  intensifies  the  discomfort. 
The  unhealthy  integument  offers  a  very  favour- 
able nidus  for  pediculi,  and  phthiriasis  is  accord- 
ingly a  common  senile  affection. 

Diseases  of  the  urinarg  organs. — Recent  ob- 
servations go  to  show  that  the  senile  kidney  is  in 
a  condition  of  diffuse  interstitial  nephritis,  with 
progressive  atrophy  of  the  tubes,  similar  in  many 
respects  to  the  '  gouty  kidney,'  but  not,  like  it, 
associated  with  cardiac  hypertrophy.  The  m-ine 
is  in  such  cases  albuminous,  but  the  general 
symptoms  of  Bright's  disease  met  with  in  middle 
life  are  usually  wanting.  Glycosuria,  often  in- 
termittent, is  of  very  frequent  occurrence  in  old 
people  ;  but  is  rarely  attended  by  the  constitu- 
tional disturbance  of  diabetes.  Notwithstanding 
(he  very  imperfect  action  of  the  skin  and  kidneys 
as  excretory  organs,  diseases  directly  attributable 
to  non-elimination  of  waste-products  are  not 
characteristic  of  old  age,  except,  of  course,  so  far 
as  helping  in  the  general  degeneration. 

Irritability  of  the  bladder,  or  even  vesical 
catarrh,  is  very  common  in  old  men,  being  largely 
determined  by  the  prostatic  enlargement;  and 
both  retention  and  incontinence  of  urine  follow, 
from  the  diminished  tone  of  the  viscus. 

Vascular  disease. — The  tendency  of  the  blood 
to  coagulate,  added  to  the  opportunities  it  has 
for  stagnating  in  the  dilated  channels  and  cavi- 
ties of  a  weak  heart,  makes  thrombosis  and 
nmbolisra  characteristic  lesions  of  the  senile 
state.  The  result  of  the  obstruction  is  gangrene 
{gangreena  senilis),  which  is  readily  established 
in  tiss.ifs  the  capillaries  of  which  have  wasted 
or  are  obliterated,  with  corresponding  deficiency 
of  nutrition. 

Arthritic  lesions. — Very  few  old  people  escape 
chronic  rheumatism  in  one  or  other  of  its  many 
forms.  The  fibrous  tissues  of  the  joints,  fasciae, 
and  tendons  are  thickened,  with  the  result  of 
producing  that  stiffness  of  the  limbs  so  charac- 
teristic of  the  aged.  The  pain  is  rarely  acute, 
but  it  is  lasting,  and  aids  in  bringing  about 
the  general  deficiency  of  motor  power.  Renal 
disease  is  to  be  found  in  a  largo  proportion  of 
these  cases.    True  gout  is  scarcely  a  dispase  of 
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old  age,  though  often  continued  on  from  an  early 
period  of  life. 

Scrofula,  Cancer,  and  Sgphilis.—Sh  James 
Paget  refers  to  a  senile  form  of  scrofula  occurring 
in  people  over  sixty  years  of  age,  in  whom  the 
constitutional  signs  have  appeared  in  early  life, 
with  almost  comJ)lete  freedom  during  maturity. 
He  describes  the  general  features  of  this  con- 
dition as  being  similar  to  those  in  childhood,  but 
slower  in  their  course,  and  more  complete  in 
the  degeneration  produced.  The  cancerous  and 
syphilitic  cachexia  very  rarely  manifest  them- 
selves for  the  first  time  in  old  age. 

TEBATJiiiNT. — Old  age  itself,  as  a  period  of  life, 
is  clearly  no  more  to  be  treated  as  such  than  life 
at  any  other  stage.  But  regarded  as  a  marasmus 
or  cachexia,  it  has  been  sought  to  avert  it  as 
long  as  ijossible,  or  mitigate  its  effects ;  and  for 
the  attainment  of  longevity  many  means  have 
been  proposed,  though  as  yet  without  any  reliable 
result,  the  most  diverse  plans  having  been  equally 
successful  or  futile.    See  Pebsonal  Health. 

It  is  unnecessary  in  the  present  article  to  ex- 
plain the  treatment  of  the  diseases  of  old  age,  as 
appropriate  remedies  are  set  forth  under  the 
special  headings.  It  is  sufficient  here  to  indicate 
that,  whatever  may  be  the  malady,  and  whatever 
be  the  treatment  pursued,  it  must  not  be  forgotten 
that  we  are  dealing  with  organs  in  which  the 
structure  is  deteriorating  and  whose  vitality  is 
failing,  and  that  all  measures  of  a  depleting  or 
depressing  character  must  be  avoided.  The  pa- 
tient must  be  nourished  in  every  way  by  food, 
stimulants,  tonics,  and  such  remedies  ;  and  this 
rule  must  not  be  departed  from  on  any  account. 
The  power  of  secretion  being  so  diminished,  the 
efficacy  of  drugs  is  often  lessened,  and  their  good 
effects  but  imperfectly  manifested.  Among  the 
most  important  hygienic  indications  is  the  main- 
tenance of  warmth.  A  fall  in  temperature  both 
lowers  the  general  vitality,  and  establishes  a  local 
disease,  and  its  effects  are  more  easily  prevented, 
than  cured  when  once  established. 

W.  H.  Allchin. 

SEN-SATIOM",  Disorders  of.— The  sensory 
apparatus— consisting  of,  1st,  a  peripheral  end- 
organ  for  receiving  impressions  ;  2nd,  an  afferent 
nerve  which  conducts  them ;  and,  3rd,  a  ganglionic 
nerve-centre  which  vmdergoes  a  change,  perceived 
by  the  consciousness  as  a  feeling— may  be  dis- 
ordered in  various  degrees.   The  lesion  occasion- 
ing the  disorder  may  exist  at  any  point  of  the 
apparatus.   As  regards  (a)  the  nerves  of  special 
sensibility— xhe  olfactory,  optic,  auditory,  and 
gustatory,  the  terms  hyixrasthesia  or  excess  oj 
feeling,  and  aniBsthesia  or  want  of  feeling,  are 
applied  respectively  to  conditions  of  exaggerated 
or  defective  sensibility.    In  reference  to  (b)  the 
remaining  sensory  nerves,  the  perceptions  pro- 
duced by  which  are  known  as  common  sensations, 
the  same  terms  are  used,  as  well  as  certain  others 
indicating  perversions  of  sensibility,  which  can 
scarcely  be  included  in  this  simple  classification. 
There  is  a  good  deal  of  confusion  existing  in  the 
employment  of  these  terms,  and  their  use  can 
only  be  defended  on  account  of  their  possessing 
a  certain  amount  of  convenience  for  purposes  of 
distinction.    Pain  is  separately  described. 
Patn. 
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A.  Special  sensibility. 

1.  Olfactory  hyperiBsihesia,  This  is  probably 
always  of  central  origin.  It  is  shown  by  sub- 
jective sensations  of  strong,  usually  disagreeable, 
odours ;  and  occurs  occasionally  in  the  insane 
and  epileptic,  as  weU  as  in  hysteria. 

2.  Olfactory  ancBsthesia.  Synon.  :  Anosmia. — 
This  is  occasionally  congenital,  but  otherwise  rare, 
and  (imless  where  the  mucous  membrane  of  the 
nares  has  been  destroyed  by  ulceration)  is  usually 
dependent  on  disease  of  the  brain,  or  growths 
upon  the  olfactory  lobes.  It  may  also  arise  from 
laceration  of  the  olfactory  filaments,  as  a  result 
of  contre-coup  in  blows  upon  the  occiput.  There 
may  be  complete  anosmia,  whilst  the  common 
sensibility  of  the  nares  is  retained.  On  the 
other  hand,  in  peripheral  lesion  of  the  fifth  nerve 
there  may  l3e  partial  loss  of  smell,  owing  doubt- 
less to  impaired  nutrition  of  the  nasal  mucous 
membrane.  Integrity  of  the  mucous  membrane 
is  apparently  necessary  (probably  for  mechanical 
reasons)  to  the  perfect  functioning  of  this  special 
sense.  It  sometimes  happens  that  there  are 
subjective  sensations  of  bad  odours,  where  the 
power  of  perceiving  objective  odours  is  absent. 
Anosmia  may  occasionally  result  from  a  long- 
continued  nasal  catarrh,  and  is  then  probably 
connected  with  some  modification  of  the  mucous 
membrane  which  receives  olfactory  impressions. 

3.  Optic  hyperesthesia.—  This  disorder  is  marked 
by  the  production  of  luminous  and  chromatic 
sensations,  independent  of  external  influences. 
The  disordered  function  may  be  caused  by,  or 
associated  with,  coarse  disease  of  the  brain,  over- 
stimulation of  the  optic  nerve  by  light,  insanity, 
delirium  tremens,  epilepsy,  or  hypochondi-iasis. 
Spectra  of  luminous  angularities,  resembling  the 
lines  of  fortifications,  showers  of  sparks,  or  bright 
colours  occur  sometimes  in  the  course  of  migraine. 
A  subjective  sensation  of  colours  (most  often  red) 
occujs  occasionally  as  the  aura  of  an  epileptic  fit. 

4.  Optic  ancesthesia.— This  may  depend  upon 
changes  in  the  retina,  in  the  trunk  of  the  optic 
nerve  or  tract,  or  in  the  nervous  ganglia  which 
form  its  central  termination.  The  terms  am- 
blyopia and  amaurosis  are  usually  employed,  to 
designate  different  degrees  of  imperfect  vision, 
the  latter  the  most  advanced.  Amblyopia  is  often 
met  with  in  the  disused  eye  in  cases  of  strabis- 
mus, without  any  structural  change  being  neces- 
sarily capable  of  detection  by  the  ophthalmo- 
scope, such  as  would  explain  the  loss  of  nervous 
sensibility.  In  some  instances,  however,  of  this 
kind,  the  optic  disc  has  a  shrivelled,  ill-nourished 
look ;  it  is  duU ;  and  the  retinal  vessels  are 
small.  Amblyopia  may  consist  in  a  general 
obscurity  of  vision,  a  deficiency  in  the  power  of 
definition,  a  contraction  of  the  field  of  vision,  or 
anomalies  of  colour-vision.  It  occurs  occasion- 
ally in  hysterical  hemianresthesia,  and  is  then 
limited  to  one  eye,  on  the  same  side  as  the  other 
defects  of  sensation  ;  it  is  frequently  the  prelude 
of  an  epileptic  fit. 

Ophthalmoscopical  examination  of  the  eye, 
together  with  the  patient's  general  condition, 
will  usually  reveal  the  cause  with  facility.  Am- 
blyopia  may  bo  a  symptom  of  optic  neuritis.  The 
optic  neuritis  will  probably  bo  dependent  upon 
tumour,  abscess,  aneurism,  or  some  coarse  change 
within  the  cranium,   such  as  meningitis.  Or 


there  may  be  nciiro-retiniiis,  in  which  the  retina 
still  more  largely  participates  in  the  inflammatory 
changes,  a  condition  liable  to  be  induced,  amongst 
other  causes,  by  syphilis,  diphtheria,  or  over- 
lactation.  But  the  symptom  is  frequently  absent 
in  both  conditions  up  to  a  certain  point,  tha 
patient  being  able  to  read  small  print  even  when 
the  pathological  changes  are  strongly  pronounced. 
Sometimes  amaurosis  also  occurs  in  diabetes, 
from  retinal  changes.  In  hemeralopia  there  is 
retinal  torpor,  which  is  sometimes  not  accom- 
panied by  any  manifest  structural  change.  The 
disorder  is  connected  with  anaemia,  impaired 
nutrition,  and  various  causes  of  exhaustion,  and 
is  especially  common  in  scurvy.  It  may  occur 
in  Bright's  Disease,  but  is  here  found  associated 
with  haemorrhages  and  other  changes  character- 
istic of  albuminuric  retinitis. 

6.  Hemiopia.- — This  is  a  condition  in  which  a 
half  of  the  field  of  vision — usually  a  lateral  half 
— is  cut  off.  It  may  depend  upon  coarse  dis- 
ease, such  as  a  tumour  or  clot,  pressing  upon 
an  optic  tract.  It  occurs  sometimes  in  hemi- 
plegia, complicated  with  paralysis  of  the  third 
nerve  opposite  to  the  side  on  which  the  limbs 
are  paralysed,  and  depends  then  upon  lesion  of 
the  corresponding  crus  cerebri.  It  is  frequently 
seen  in  a  hemiplegia  which  is  attended  with 
strongly  marked  and  persistent  anaesthesia  of 
the  affected  limbs,  and  dependent  upon  coarse 
disease  in  the  neighbourhood  of  the  optic  thala- 
mus. It  is  not  rarely  met  with  also,  but  only  as  a 
transient  symptom,  in  migraine.  It  is  occasion- 
ally, but  only  seldom,  met  with  in  hysteria. 

6.  Auditory  hypcrasthesia. — In  certain  states 
of  nervous  exhaustion  in  fever,  and  sometimes  in 
hysteria  and  hypochondriasis,  sound-producing 
vibrations  painfully  affect  the  auditory  nerve.  It 
is  doubtful  whether  the  proper  function  of  the 
nerve  is  ever  really  much  intensified.  Pain, 
rather  than  an  increased  power  of  hearing,  is  the 
resu.lt  of  hyperaesthesia  of  the  auditory  nerve. 

7.  Tinnitus  aurium. — This  is  almost  always 
subjective,  although  it  must  be  borne  in  mind  that 
an  aneurism  in  the  neighbourhood  of  the  temporal 
bone  may  occasion  this  condition,  and  this  may 
possibly  give  evidence  of  its  presence  on  auscul- 
tating the  skull.  The  sounds  may  be  of  various 
kinds— rumbling,  musical,  roaring,  hammering — 
and  may  depend  either  upon  some  irritation  of 
the  auditory  nerve  itself,  or  upon  affection  of 
some  other  part  of  the  organ  of  hearing.  _  It 
seems  probable  that  affection  of  any  portion, 
from  the  external  auditory  meatus  to_  the  Eus- 
tachian tube,  may  give  rise  to  the  condition.  The 
difficulty  of  diagnosing  the  seat  of  the  affection 
is  very  groat. 

Tinnitus  aurium  may  also  be  dependent  upon 
some  altered  condition  of  the  walls  of  blood- 
vessels, in  connection  with  ana?raia  or  cerebral 
congestion.  It  is  often  produced  by  large  doses 
of  quinine.  In  certain  cases  it  is  of  central 
origin.  The  scnsatioji  of  a  loud  noise  occasionally 
marks  the  conunencement  of  an  epileptic  seizure 
or  of  a  syncopal  attack.  Deranged  digestion  may 
produce  it.  There  may  be  subjective  sensations 
of  sound  in  an  oar  which  is  quite  deaf  to  exter- 
nal impressions. 

Carefid  examination  of  such  parts  of  the  audi- 
tory apparatus  as  can  bo  reached  should  be  made, 
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ere  a  conclusion  is  come  to  respecting  the  origin 
of  tinnitus  aurium  in  a  particular  case.  It  is 
not  uncommonly  found  to  be  dependent  simply 
apon  an  accumulation  of  wax  in  the  external 
auditory  meatus.  Tinnitus  aurium  is  very  often 
associated  with  vertigo.  Not  uncommonly 
occurring  in  persons  of  gouty  habit,  it  is  possibly 
caused,  in  such  cases,  by  some  deposit  in  a  joint  of 
the  ossicles,  causing  inflammation  and  stiffness. 

Tinnitus  aurium  is  always  a  distressing,  and 
often  an  intractable,  affection.  Where  it  de- 
pends upon  some  anaemic  condition,  it  is  most 
likely  to  be  cured  by  remedies  appropriate  to 
this  state.  Of  course,  if  caused  by  accumidation 
of  wax,  the  removal  of  this  is  a  simple  remedy. 
Subjective  sensations  of  sounds,  especially  of 
voices  of  men  or  animals,  occur  frequently  in 
various  forms  of  insanity,  in  which  case  they  are 
spoken  of  as  hallucinations. 

8.  Auditory  anesthesia. — This  may  be  due  to 
disease  or  suspended  functional  activity  of  the 
auditory  nerve ;  and  probably,  in  some  eases,  to 
lesion  of  the  superior  temporo-sphenoidal  con- 
volution of  the  brain — Ferrier's  centre  for  hear- 
ing. Hardness  of  hearing  and  deafness  are  the 
forms  taken  by  varying  degrees  of  acoustic  anaes- 
thesia. The  cause  may  be  disease  in  the  osseous 
labyrinth  of  the  bone  itself  or  its  lining  mem- 
brane, or  tumours  which  cause  compression  and 
atrophy  of  the  nerve,  basilar  meningitis,  extra- 
vasations, or  new  formations.  Syphilis  may  bring 
about  acoustic  anaesthesia  by  causing  periostitis 
and  consequent  pressure  upon  the  auditorj' 
nerve.  A  most  fruitful  soiu-ce  of  deafness  is 
disease  of  the  temporal  bone' from  scarlatina.  In 
some  instances  the  auditory  nerve  is  atrophied, 
as  part  of  that  generalised  disorder  of  the  sensory 
nervous  system  which  is  called  locomotor  ataxy. 
In  cases  of  so-called  nervous  deafness  enquiry 
should  be  made  as  to  the  occurrence  of  '  light- 
ning pains,'  and  the  state  of  the  patellar  tendon 
reflex  should  be  investigated. 

Disease  of  the  pons  Varolii  or  medulla  ob- 
longata may  occasion  deafness,  through  lesions 
affecting  the  nucleus  of  the  auditory  nerve  or 
the  commencement  of  its  trunk.  It  is  more  likely 
than  not  that  in  these  circumstances  the  auditory 
nucleus  ■would  not  suffer  alone,  but  that  there 
would  be  evidence  of  other  cranial  nerves  being 
involved,  which  would  aid  the  diagnosis. _ 

9.  Gustatory  hyperesthesia.  —  This  disorder 
occurs  probably  only  in  the  course  of  mental  and 
epileptic  disorders,  where  the  subjective  sensa- 
tion of  a  taste  (most  often  perhaps  of  an  offen- 
sive character)  is  sometimes  complained  of.  Such 
a  condition  is  of  central  origin. 

!  0.  Gustatory  anmsthcsia. — This  is  of  frequent 
aceurrence.  There  may  be  a  total  inability  to 
appreciate  the  taste  of  substances  applied  to  the 
tong^ae,  or  more  or  less  delay  in  their  recognition. 
It  is  sometimes  observed  in  cases  of  peripheral 
paralysis  of  the  facial  muscles,  and  then  depends 
upon  the  lesion  of  the  portio  dura  involving  the 
chorda  tympani.  It  is  the  anterior  portion  of 
the  tongue  which,  in  such  circumstances,  exhibits 
the  loss  of  function.  So  also  in  disease  of  r.lie 
trigeminus  in  the  floor  of  the  skull,  there  is  fre- 
quently gustatory  ansesthesia  in  the  anterior  por- 
tion of  the  tongue.  The  glosso-pharyngeal  nerve 
by  its  terminal  branches  presides  over  the  sensp 
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of  biste  in  tne  posterior  third  of  the  dorsai 
aspect  of  the  tongue.  Disease  or  lesion  of  the 
trunk  of  this  nerve  destroys  the  sense  of  taste  in 
this  region.    See  Taste,  Disorders  of. 

The  disorders  of  special  sensation  which  we 
have  described  are  so  bound  up  with  lesions  of 
the  various  nerves  subserving  the  functions,  or 
of  the  nervous  centres,  that  they  can  only  be 
considered  from  an  setiological  and  therapeutical 
point  of  view  in  connection  with  these.  Refer- 
ence must,  therefore,  be  made  to  the  sectiixis 
devoted  to  such  lesions. 

B.  Common  Sensibility. — Disorders  of  those 
centripetal  nerves,  the  perceptions  produced  by 
which  are  known  as  '  common  sensations,'  are 
considered  under  the  head  of  Touch,  Disorders 

of.  T.  BUZZAEU. 

SEPTIC  {ffiiira,  I  make  rotten  or  putrid ;  I 
make  fester  or  morti:fy.) — This  word  is  used 
with  some  vagueness.  It  has  been  employed 
in  both  the  senses  indicated  by  the  derivation, 
that  is,  either  as  merely  synonymous  with 
putrid,  or  as  signifying  some  special  or  even 
specific  virulence  in  decomposing  matter.  The 
confusion  will  be  better  understood  by  referring 
to  the  definition  of  Septicsmia.  There  is  no 
doubt  the  word  had  better  be  abandoned,  and 
putrid  used  in  its  stead  ;  or  else  that  it  be 
clearly  understood  to  have  no  meaning  beyond 
putrid.  BIarcos  Beck. 

SEPTICEMIA  {(TTiTTTiKbs,  putrid,  and  cJ/ia, 
blood). — Stnon.  :  Fr.  ■  Scpticemie  ;  Ger.  Sepii- 
cdmie. — This  tenn  properly  means  the  condition 
produced  by  the  entrance  of  septic  matter  into 
the  blood.  Great  confusion  has,  however,  been 
caused  by  using  it  to  signify  two  entirely 
distinct  conditions.  The  first  of  these  cannot 
be  better  defined  than  in  the  words  of  Dr. 
Burdon  Sanderson,  in  his  Lectures  on  the  '  In- 
fective Processes  of  Disease  '  {Brit.  Med.  Journ., 
Dec.  29,  1877).  He  says:  'What  I  mean  by 
septiccemia  is  a  constitutional  disorder  of  limited 
duration,  produced  by  the  entrance  into  the 
blood-stream  of  a  certain  quantity  of  septic 
material.  It  must,  therefore,  be  regarded,  not 
so  much  as  a  disease  as  a  complication,  differing 
from  pyaemia,  not  only  in  the  fact  that  it  has 
no  necessary  connection  with  any  local  process, 
either  primary  or  secondary,  but  also  in  the 
important  particular  that  it  has  no  develop- 
ment. Pyaemia  is  a  malignant  process  which 
goes  on  and  on  to  its  fatal  end  ;  but  in  the  case 
of  septicaemia,  inasmuch  as  the  poison  which 
produces  it  has  no  tendency  to  multiply  in  the 
organism,  there  is  no  reason  why  the  morbid 
process  should  not  come  to  an  end  of  itself,  un- 
less either  the  original  dose  is  fatal,  or  a  second 
infection  takes  place  from  the  ^ame  or  another 
source.'  The  process  here  described  is  merely 
poisoning  by  the  absorption  of  the  chemical 
products  of  putrefaction.  It  is  no  mere  an  in- 
fective process  than  the  poisoning  that  would 
result  from  the  application  of  arsenic,  mercury, 
or  any  other  inorganic  subsUmce  to  a  raw  surface. 

On  the  other  hand,  Koch  of  Berlin,  Davaine, 
and  many  others  include  under  the  terra  septi- 
caemia all  those  cases  of  general  infection  from 
a  wound  .in  wliich  no  metastatic  inflammations 
are  present     (voih  especially  describes  fls  septi- 
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csemia  ic  mice  a  disease  in  which,  as  the  result 
of  the  inoculation  of  an  infinitesimal  dose,  the 
animal  dies  within  a  certain  period,  without  the 
formation  of  any  secondary  local  centres  of  in- 
flammation. The  blood,  however,  is  so  com- 
pletely impregnated  with  the  poison  that  merely 
scratching  the  ear  of  another  mouse  with  a 
needle  dipped  in  the  opened  heart  of  the  first, 
is  sufficient  to  start  a  similar  process  in  that 
animal,  and  so  on  indefinitely.  In  this  case  the 
process  is  truly  infective,  and  the  poison  multi- 
plies in  the  body  of  the  animal.  The  poison 
has  been  shown  by  Koch  to  consist  of  a  distinct 
form  of  microscopic  organism. 

These  two  conditions  must  be  kept  distinct  if 
we  are  to  avoid  confusion.  In  both  forms  the 
development  of  the  poison  is  associated  with 
putrefaction,  in  the  first  necessarily,  in  the  second 
accidentally.  The  former  is  an  inevitable  con- 
sequence of  the  entrance  of  the  products  of 
putrefaction  into  the  circulation  ;  the  latter  can 
only  occur  if  the  specific  organism,  which  is  the 
cause  of  it,  should  happen  to  &ad  a  place  amongst 
those  which  are  necessarily  associated  with  all 
putrefactive  changes.  The  latter  also,  although 
usually  originating  in  conjunction  with  what  we 
ordinarily  speak  of  as  putrefaction,  can  be  trans- 
ferred from  animal  to  animal  by  inoculation, 
without  the  intervention  of  any  putrefactive  pro- 
cess whatever. 

If,  therefore,  we  use  the  word  septic  as  mean- 
ing no  more  than  putrid,  the  two  conditions 
indicated  above,  at  present  often  indiscriminately 
spolcen  of  as  septicaemia,  may  be  defined  as  fol- 
lows : — 

Septic  poisoning. — The  effects  produced  by  the 
al).sorption  of  a  poisonous  dose  of  the  chemical 
products  of  putrefaction. 

Septic  infection. — An  infective  disease  caused 
by  the  entrance  into  the  blood,  and  by  the  mul- 
tiplication therein,  of  a  specific  organism  most 
commonly  developing  in  wounds  or  cavities,  the 
fluids  of  which  are  at  the  same  time  in  a  state 
of  putrefaction. 

It  must  be  understood  that  this  article  is 
merely  intended  to  indicate  the  meanings  of  the 
word  septicemia.  The  fuUer  discussion  of  the 
subject  comes  under  Pyaemia.    See  PxiEMiA. 

Marcus  Beck. 

SEPTUM  CORDIS,  Deficiency  of.  See 
Heart,  Malformations  of. 

SEQUELJE  {sequor,  I  follow). — Conse- 
quences or  sequels.  This  word  is  applied  to 
symptoms  or  morbid  conditions  which  either 
remain  or  supervene  after  various  diseases  have 
run  their  course;  such  as  renal  disease  after 
scarlatina,  paralysis  after  diphtheria,  or  cardiac 
disease  after  acute  rheumatism. 

SEBOXJS  CYST. — A  cyst  containing  serooa 
fluid.    See  Cysts. 

SEHOXrS  PIiUTDT  T     i,    ■  ,  i-    •  i 

SERUM  /     P^^ys'ology  tho  liquid 

portion  of  the  blood,  which  separates  after  coagu- 
lation, is  named  the  scrum,  and  this  is  taken 
as  a  typo  of  fluids  of  more  or  less  similar 
composition,  consisting  of  a  watery  solution  of 
albumin  with  certain  salts.  In  pathology  we 
have  to  deal  with  serum  outside  the  blood-vessels, 
either  as  a  mere  dropsical  accumulation,  or  as  a 
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consequence  of  inflammation.  It  may  be  thun 
met  with  in  the  cellular  tissue  under  the  skin 
or  a  mucous  membrane,  and  in  other  parts ;  in 
serous  cavities ;  in  certain  organs,  as  the  lungs 
and  the  ventricles  of  the  brain ;  or  as  a  discharge 
from  the  surface  of  the  skin,  as  in  cases  of  eczema. 
Its  precise  composition  varies  considerably  under 
different  circumstances.  Clinically  serous  fluid 
is,  as  a  rule,  of  most  importance  on  account  of 
its  mechanical  effects,  when  it  accumulates  in 
quantity  in  various  parts,  and  these  effects  may 
be  most  serious.  Its  presence  can  usually  be 
detected  by  objective  or  physical  examination. 
The  treatment  required  will  be  either  that  for 
dropsy  or  inflammation,  modified  by  local- consi- 
derations, according  to  the  principles  laid  down 
in  other  special  articles. 

Fbbdeeick  T.  Egberts. 

SEROUS  MEMBRANES,  Diseases  of. 

Synon.  :  Maladies  du  systeme  sereiix ;  Gsv.  Krank- 
heiten  der  Serdsenh&ute. — These  constitute  an 
important  class  of  diseases,  and  although  they 
are  discussed  under  the  headings  of  the  several 
serous  membranes,  it  will  be  advantageous  to 
consider  them  generally,  according  to  the  plan 
followed  in  the  case  of  the  mucous  membranes. 
These  membranes  line  closed  cavities,  except  the 
peritoneum  in  the  female,  which  communicates 
with  the  uterus  through  the  Fallopian  tubes,  and 
thus  with  the  exterior  of  the  body.  They  consist 
of  a  basement-membrane,  covered  with  epithe- 
lium, usually  of  the  scaly  variety,  and  a  sub- 
serous cellular  tissue  underneath.  In  addition 
to  their  more  obvious  function,  of  allowing  free 
movement  for  organs,  they  are  intimately  con- 
nected with  the  absorbent  system,  the  vessels  of 
which  freely  open  on  their  surfaces.  Fibro-serous 
membranes  constitute  a  variety  in  wliich  there 
is  an  outer  fibrous  covering,  lined  by  a  serous 
layer,  of  which  the  pericardium  is  an  example. 
These  introductory  remarks  will  clear  the  way 
for  the  consideration  of  the  natiu-e  and  causes  of 
the  diseases  of  serous  membranes,  which  will 
now  be  pointed  out. 

1.  Injury. — The  serous  membranes  are  liable 
to  be  injured  from  without,  chiefly  as  the  result 
of  wounds  penetrating  the  cavities  which  they 
line,  but  also  by  fractured  bones,  especially  in 
the  case  of  the  ribs  and  skuU.  It  is  believed 
that  a  severe  external  contusion  may  affect  an 
underlying  serous  membrane.  Another  impor- 
tant cause  of  injury  to  these  structures  is  some 
perforation  or  rupture  taking  place  within  the 
body  (see  Perforations  and  Ruptdkbs).  They 
are  frequently  more  or  less  injured  in  various 
operations.  Any  kind  of  injury  to  this  class  of 
membranes  was  formerly  regarded  with  great 
dread,  and  operations  in  which  they  were  in 
any  way  interfered  with  were  considered  highly 
dangerous;  more  recent  experience  has,  however, 
shown  that  mere  damage  to  a  serous  membrane 
is  not  serious  in  itself.  More  or  less  grave  con- 
sequences are  liable  to  follow,  from  haemorrhage ; 
from  the  admission  of  air,  especially  if  it  con- 
tains septic  matters;  or  from  the  escape  of  solid 
or  liquid  materials  into  a  serous  cavity.  In  ad- 
dition to  their  direct  effects,  these  often  set  up 
inflammation,  which  may  prove  fatal. 

2.  Inflammation. — Serous  inflammations  are 
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of  common  occurrence,  and  without  entering  into 
details,  their  causes  may  be  thus  summarised : 
(a)  Some  injury  from,  without  including  that  set 
up  by  fractured  bones,  (i)  Perforations  and 
ruptures  within  the  body,  the  inflammation  be- 
ing then  mainly  due  to  the  materials  which  gam 
access  into  the  serous  cavity,  (c)  Mechanical  or 
chemical  irritation  of  any  kind.  Many  cases  be- 
lontnng  to  the  former  groups  would  come  under 
this  one;  as  well  as  those  in  which  inflammation 
is  set  up  by  necrosed  bone,  diseased  organs,  and 
tumours,  or  as  the  result  of  over- distension  of  a 
serous  membrane.  This  class  would  also  include 
those  cases  in  which  a  serous  inflammation  is 
purposely  excited  by  the  injection  of  certain 
chemical  irritants.  The  occurrence  of  peritonitis 
from  the  entrance  into  the  peritoneum  of  mate- 
rials from  the  uterusmay  also  be  mentioned  here. 
(cZ)  Morbid  growths  in  connection  with  a  serous 
membrane.  These  deserve  separate  mention, 
though  they  likewise  act  by  causing  local  irrita- 
tion, (e)  Extension  of  inflammation  from  other 
structures.  In  this  way  the  morbid  process 
may  pass  from  one  serous  membrane  to  another. 
Serious  forms  of  inflammation  may  probably  ex- 
tend to  the  serous  membranes  by  means  of  the 
lymphatics.  (/)  Certain  general  states  of  the 
system,  in  connection  with  low  fevers,  Bright's 
disease,  and  other  affections.  (.9)  Causes  acting 
upon  the  general  system  from  without,  such  as 
cold,  when  the  inflammation  is  said  to  be  idio- 
pathic. Different  serous  membranes  present  dif- 
ferent degrees  of  liability  to  be  affected  by  one 
or  other  of  the  causes  mentioned ;  and  these  pro- 
duce different  effects,  according  to  their  nature. 

Cases  of  serous  inflammations  present  much 
diversity  as  regards  their  severity  and  rate  of 
progress,  and  the  morbid  changes  are  thus  mate- 
rially influenced  in  their  character,  as  well  as 
by  the  cause  of  the  inflammation,  the  particular 
membrane  affected,  and  other  circumstances.  In 
general  terms  they  may  be  grouped  as  acute, 
subacute,  and  chro7iic  in  their  origin  and  course ; 
but  those  which  are  more  or  less  acute  at  first 
often  leave  behind  permanent  morbid  conditions. 
Taking  an  ordinary  case  of  an  acute  serous  in- 
flammation, running  a  regular  course,  it  presents 
the  following  more  or  less  obvious  stages  in  its 
anatomical  characters  :— (a)  Increased  vascula- 
rization, consequent  redness  of  the  membrane, 
and  sometimes  small  haemorrhages,  accompanied 
with  dryness,  loss  of  polish,  opacity,  and  swell- 
ing. (6)  Deposit  of  organisable  lymph  or  fibri- 
nous exudation  upon  the  surface,  containing  a 
variable  number  of  cells,  (c)  Effusion  of  fluid 
into  the  serous  cavity,  more  or  less  of  the  nature 
of  serum,  but  also  containing  a  variable  propor- 
tion of  fibrin  and  cells,  {d)  Absorption  of  the 
fluid,  (e)  The  formation  of  fibrous  thickenings, 
or  of  adhesions,  bands,  or  agglutinations  between 
the  opposing  surfaces  of  the  serous  membrane. 

Such  being  the  usual  course  of  events  in  a 
typical  case  of  serous  inflammation,  it  must  suf- 
fice to  point  out,  without  entering  into  any  de- 
tails, some  of  the  more  common  variations.  Tliere 
may  be  little  or  no  fluid,  the  exudation  being 
the  prominent  morbid  product.  This  exudation 
varies  much  in  its  quality,  ami  may  be  of  a  very 
low,  uuorganisablp  typo,  resembling  in  some  in- 
itances  thick  pus,    Again,  the  effusion  is,  under 
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certaincircumstances,  liable  to  become  sero-pura- 
lent  or  actually  purulent,  or  it  may  be  so  from 
the  first.  In  other  conditions  it  is  heemorrhagic. 
Its  quantity  is  very  variable.  There  is  a  class  of 
cases  in  which  the  prominent  morbid  change  is 
the  accumulation  of  a  serous  effusion,  not  un- 
commonly in  large  amount,  and  it  may  take  place 
very  gradually  aud  insidiously.  The  slow  and 
chronic  formation  of  localised  adhesions  is  very 
common  in  connection  with  serous  membranes, 
without  any  clinical  indications  of  their  develop- 
ment. Gas  may  be  present  in  serous  cavities  in 
cases  of  inflammation,  and  then  results  second- 
arily from  decomposition  of  the  effusion.  In 
rare  instances  pus  collects  in  the  subserous  tissue; 
or  actual  destruction  or  gangrene  may  occur. 

With  regard  to  the  extent  of  the  disease,  cases 
of  serous  inflammation  are  usually  divided  into 
general  or  diffuse,  and  local  or  circumscribed, 
though  the  former  terms  do  not  necessarily  im- 
ply that  the  whole  of  a  serous  membrane  is 
implicated.  As  a  rule  the  effusion  is  freely 
movable  in' the  cavity,  but  it  maybe  more  or  less 
limited  by  former  adhesions,  or  even  completely 
loculated  and  encysted.  Serous  inflammations 
are  often  accompanied  with  changes  in  the  organs 
and  structures  which  they  cover,  these  being  either 
the  cause  or  effect  of  such  inflammatory  changes. 
Moreover,  an  effiision,  especially  if  purulent,  may 
open  in  various  directions,  and  thus  originate 
secondary  consequences  more  or  less  serious. 
Not  uncommonly  it  has  to  be  removed  by  opera- 
tion. 

Pathologists  are  not  quite  agreed  as  to  the 
microscopic  changes  which  fake  place  in  inflam- 
mation of  serous  membranes,  but  the  following 
are  the  chief  points  to  be  noticed.  The  epithe- 
lium undergoes  marked  changes,  its  cells  usually 
becoming  enlarged  and  swollen,  granular,  and 
cloudy,  whilst  its  nuclei  divide  and  multiply, 
and  active  proliferation  goes  on.  In  low  forms 
they  merely  undergo  fatty  degeneration  and  de- 
struction, and  are  shed  abundantly.  The  fibrin 
escapes  from  the  blood-vessels,  and  migration  of 
corpuscles  also  takes  place.  The  cells  in  the  sub- 
stance of  the  serous  membrane,  and  the  connec- 
tive-tissue corpuscles  proliferate  more  or  less. 
Vascular  granulations  often  form  on  the  surface, 
which  are  believed  to  be  of  much  service  in 
absorbing  the  efiusion,  as  well  as  in  forming 
adhesions.  Pus-cells  are  derived  from  the  epithe- 
lium, and  from  migration.  Adhesions  ordinarily 
result  from  the  development  of  the  cellular  ele- 
ments in  the  exudation,  the  fibrin  undergoing 
fatty  degeneration  ;  after  pus  is  formed  they  ori- 
ginate by  granulation.  In  these  adhesions  blood- 
vessels, elastic  fibres,  lymph-chambers,  and  even 
nerves  may  ultimately  be  developed. 

3.  Dropsical  EflPusion. — The  serous  cavities 
are  often  the  seat  of  a  mere  dropsical  accumula- 
tion, owing  to  the  escape  of  fluid  of  a  more  or 
less  serous  character  from  the  vessels.  It  may 
be  in  very  large  quantity,  and  collect  either 
rapidly  or  gradually.  Sometimes  it  is  not  easy 
to  draw  the  line  between  an  inflammatory  and  a 
dropsical  eflfusion;  and  it  is  probable  that  the 
latter,  by  distending  a  serous  membrane,  may 
really  set  up  a  secondary  inflammatory  condition. 
The  fluid  is  occasionally  blood-stained.  The  con- 
dition may  be  entirely  local,  or  a  part  of  a  more 
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or  less  general  dropsy.  It  may  arise  from : — (a) 
Local  obstruction  to  the  venoiis  circulation,  which 
is  best  exemplified  by  ascites  associated  with 
portal  obstruction.  (6)  General  obstruction  to 
the  circulation,  in  certain  cases  of  cardiac  and 
pulmonary  disease,  (c)  Bright's  Disease,  {d) 
Chronic  adhesions  and  thickenings  originating 
in  past  inflammation  ;  and  morbid  growths,  such 
as  tubercle  or  cancer.  These  probably  act  by 
pressing  upon  the  small  vessels,  (e)  Exposure  to 
cold,  sudden  suppression  of  chronic  skin-diseases, 
and  other  causes  which  are  supposed  to  originate 
active  internal  congestion. 

4.  Hsemorrhage. — As  has  been  already  stated, 
more  or  less  blood  may  be  present  in  inflamma- 
tory or  dropsical  efPusions  in  serous  cavities.  As 
a  distinct  morbid  condition,  haemorrhage  into 
these  spaces  may  be  due  to  : — (a)  External  in- 
jury, (b)  Rupture  of  an  organ,  whether  healthy 
or  diseased,  (c)  The  bui'sting  of  an  aneurism. 
{d)  The  rupture  of  vessels  in  connection  with 
some  morbid  growth,  especially  cancer,  (e)  Pur- 
pura and  scuivy  in  exceptional  cases." 

6.  Aecmnulatioii  of  Gas. — This  condition, 
in  connection  with  serous  cavities,  may  reSult 
from: — (a)  Decomposition  of  inflammatory  pro- 
ducts, or  of  gangrenous  materials.  (6)  Perfo- 
ration or  rupture  of  a  hollow  organ  contain- 
ing air  or  gas,  whether  due  to  external  injury, 
or  originating  from  within.  This  accounts  for 
most  cases  of  escape  of  air  into  the  pleura 
from  the  lung,  and  of  gas  from  the  intes- 
tine into  the  peritoneum,  (c)  Transmission  of 
gas  through  the  walls  of  a  hollow  viscus  into  a 
serous  cavity,  which  sometimes  happens  in  the 
case  of  the  intestine.  The  gas  varies  much  in  its 
composition,  according  to  the  cause  of  its  pre- 
sence, and  its  seat.  In  pneumothorax  it  is  usually 
modified  air;  in  pneumoperitoneum  it  is  offen- 
sive and  foetid.  Not  unusually  the  gas  is  asso- 
ciated with  inflammatory  effusion  or  other  mate- 
rials ;  or  it  may  set  up  inflammation,  and  cause 
effusion. 

6.  Foreign  Materials. — Various  objects  may 
be  found  in  serous  cavities,  either  introduced 
from  without,  as  the  restdt  of  injuries ;  or  having 
entered  from  internal  organs,  especially  in  the 
case  of  the  abdomen.  Amongst  others  may  be 
mentioned  dirt,  bullets  or  shots,  food,  faeces, 
urine,  worms,  and  calculi.  These  are  very  liable 
to  set  up  inflammation,  often  of  a  very  severe  and 
dangerous  character. 

7.  Morbid  Growths. — Tubercle  and  cancer 
are  the  two  important  growths  which  may  be 
found  associated  with  serous  membranes.  In 
the  folds  of  the  peritoneum  accumulation  of  fat 
often  occurs.  Amongst  rare  morbid  formations 
may  be  mentioned  hydatids ;  cysts  of  different 
kinds  ;  fibromata  ;  myxomata  ;  and  remnants  of 
blood-clots.  They  may  produce  inflammatioQ  or 
mere  serous  effusion. 

8.  Malformations. — The  serous  membranes 
sometimes  present  unusual  arrangements,  espe- 
cially the  peritoneum,  and  these  may  become  of 
clinical  importance. 

SyiiPTOMS. — The  clinical  phenomena  which 
are  associated  witli  diseases  of  serous  mombi'aues 
come  within  very  defined  limits,  and  can  bo 
readily  understood,  as  the  following  outline  will 
show. 
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1.  Morbid  sensations. — Pain  is  usually  a  pro 
minent  symptom  in  acute  serous  inflammations 
It  is  not  uncommonly  very  severe  ;  variable  in  its 
character,  but  often  sharp  and  darting  ;  subject 
to  exacerbations ;  and  increased  by  any  move- 
ment or  action  which  disturbs  the  inflamed  mem- 
brane. Where  the  membrane  can  be  affected  by 
pressure,  as  in  the  case  of  the  peritoneum,  marked 
tenderness  is  observed,  and  it  may  become  ex- 
treme. It  must  be  remembered,  however,  that 
pain  is  not  a  necessary  accompaniment  of  acute 
serous  inflammation.  In  connection  with  adhe- 
sions and  thickenings,  painful  sensations  may 
be  experienced,  owing  to  the  implication  of 
branches  of  nerves  ;  and  also  in  other  conditions 
associated  with  chronic  inflammation.  Another 
kind  of  morbid  sensation,  often  felt  in  diseases  of 
serous  membranes,  is  that  of  distension  or  fulness, 
due  to  various  accumulations  in  their  cavities. 

2.  Effects  on  neighbouring  structures. — These 
account  for  most  of  the  prominent  symptoms 
associated  with  diseases  of  serous  membranes, 
(a)  Acute  inflammation  will  at  first  cause  irri- 
tation of  certain  muscular  organs,  such  as  the 
intestines,  bladder,  or  heart,  and  thus  excite  or 
disturb  their  actions.  A  similar  effect  is  liable 
to  be  produced  on  the  brain  and  spinal  cord. 
Subsequently  these  organs  tend  to  become 
weakened,  or  even  paralysed,  owing  to  their  tis- 
sues being  involved  in  the  inflammatory  process  ; 
and  thus  striking,  or  even  dangerous,  symptoms 
may  arise.  (6)  The  various  accumulations  in 
serous  cavities  produce  more  or  less  mechanical 
effects,  often  of  great  importance,  especially  if 
the  accumulation  take  place  rapidly.  The  most 
evident  axe  distension  of  the  walls  of  cavities 
lined  by  serous  membranes ;  compression  of 
organs  and  tubes,  as  of  the  lungs ;  displacement 
of  various  structures;  and  embarrassment  of  the 
action  of  organs,  such  as  the  heart  and  lungs. 
In  these  several  ways  not  only  may  subjective 
sensations  be  produced,  but  different  objective 
phenomena,  which  may  prove  very  serious,  or 
even  fatal.  In  the  ease  of  the  arachnoid,  lymph 
may  affect  important  nerves,  by  enclosing  and 
compressing  them,  (c)  Another  important  class 
of  symptoms  are  those  due  to  the  effects  of 
adhesions,  agglutinations,  thickenings,  or  morbid 
growths.  Thus  organs  may  be  fixed  in  abnormal 
positions,  their  actions  interfered  with,  different 
structures  directly  pressed  upon,  or  hollow 
organs  strangulated  and  obstructed.  See  Ad- 
hesions. 

3.  Bwptures  and  discharges. — Accumulations 
in  serous  cavities  may  rupture  in  various  direc- 
tions, and  in  this  way  originate  symptoms.  If 
they  burst  internally,  they  will  also  probably  set 
up  secondary  lesions,  with  their  corresponding 
phenomena.  When  liquid  accumulations  open 
into  organs  wliich  have  an  external  communica- 
tion, such  as  the  lungs  or  intestines,  they  are 
discharged.  Tliey  may  also  bui'st  externally, 
either  directly,  or  after  having  first  made  their 
way  into  the  subcutaneous  tissue. 

4.  Physical  signs. — These  are  of  great  impor- 
tance as  clinical  indications  of  morbid  conditions 
of  most  of  the  sero\is  membranes,  of  which  they 
may  be  the  only  evidence.  They  are  described 
in  other  appropriate  articles,  and  it  must  suffice 
to  state  here  that  they  reveal  one  or  other  of  the 
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following  conditions; — (a)  Some  doposifc  upon, 
or  roughness  of,  the  surfaces  of  the  membrane, 
associated  with  inflammation  or  morbid  growths. 
(6)  Accumulation  of  a  fluid,  of  whatever  kind, 
and  whether  freely  movable  in  the  cavity  or 
localised,  (c)  A  collection  of  gas,  or  of  gas  and 
fluid  together,  (d)  Adhesions  or  agglutinations, 
(fi)  The  presence  of  solid  masses,  due  to  inflam- 
matory thickening,  or  to  morbid  formations, 
especially  cancer.  (/)  Physical  effects  produced 
on  organs  by  the  abnormal  state  of  the  serous 
cavities. 

0.  General  symptoms. — The  system  is  liable 
to  suffer  in  different  ways  in  cases  of  disease 
of  serous  membranes.  Thus  syncope,  shock,  or 
collapse  may  occur  in  connection  with  injuries 
and  haemorrhages.  Inflammation  causes  pyrexia, 
usually  varying  much  in  degree,  but  in  some 
instances  very  high.  Septicaemia  may  arise  from 
the  absorption  of  inflammatory  products  of  low 
type  ;  and  collapse  occurs  in  many  cases  of  peri- 
tonitis. Signs  of  the  general  cachexia  may  be 
present  in  cases  of  cancer  or  tuberculosis. 

Tbeatsibnt. — It  is  scarcely  practicable  to  give 
any  serviceable  general  outline  of  treatment 
directed  to  diseases  of  serous  membranes,  this 
being  so  much  influenced  by  a  variety  of  circum- 
stances. In  the  large  majority  of  cases  the  mea- 
sures adopted  have  some  relation  to  acute  inflam- 
mation, being  intended  either  to  prevent,  limit,  or 
subdue  this  process ;  to  get  rid  of  its  products, 
either  by  absorption  or  in  other  ways ;  to  obviate 
or  relieve  its  effects  upon  organs  and  other  struc- 
tures ;  to  alleviate  symptoms ;  and  to  affect  the 
general  condition.  Attention  may  also  have  to 
be  directed  to  the  after-effects  of  inflammation, 
in  the  way  of  adhesions,  or  to  similar  conditions 
arising  from  chronic  inflammation.  In  a  con- 
siderable group  of  cases  the  object  of  treatment  is 
to  endeavour  to  remove  accumulations,  especially 
of  fluid,  from  serous  cavities,  whether  of  inflam- 
matory or  other  origin.  For  this  purpose  it  is 
not  uncommon  at  the  present  day  to  resort  to 
operative  interference,  by  means  of  aspiration, 
tapping  with  the  trochar  and  cannula,  and  otlier 
methods.  General  and  local  rest  are  often  of 
much  service  in  the  treatment  of  morbid  condi- 
tions connected  with  serous  membranes;  and 
local  applications  are  also  frequently  useful  for 
various  purposes.  Bleeding,  either  general  or 
local,  has  been  extensively  practised,  and  is  still, 
in  the  treatment  of  serous  inflammations,  and 
also  the  exhibition  of  calomel  and  opium ;  but, 
in  the  writer's  opinion,  the  routine  adoption  of 
this  line  of  practice  cannot  be  too  strongly  de- 
precated. Medicines  and  local  measures  which 
tend  to  promote  absorption  are  often  of  decided 
value,  especially  in  the  case  of  inflammatory  or 
dropsical  effusions. 

Fredrkick  T.  Robeets. 

SERPIGINOUS  (scrpo,  I  creep). — This  term 
is  used  in  connection  with  certain  morbid  con- 
ditions, such  as  ulcers  or  eruptions,  when  they 
spread  in  a  creeping  manner. 

SETON,  Use  of. — A  method  of  counter- 
irritation,  which  consists  in  the  insertion  of  a 
tape  or  cord  beneath  the  skin.  See  Countbr- 
Ikritants. 


SEXUAL  FUNCTIONS  IN  THE  FEMALE. 

SEVENTH  NERVE,  Diseases  of.  See 
Facial  Pabalysis;  Facial  .Spasm;  Heauimo 
Disorders  of ;  Salivation  ;  and  Taste,  Disorder? 
of. 

SEVILLE,  in  Spain. — A  variable,  rather 
bracing,  inland  winter  climate.  See  Climatk, 
Treatment  of  Di.sease  by. 

SEXUAL  FUNCTIONS  IN  THE 
FEMALE,  Disorders  of. — Inteoduction. — 
The  influence  of  the  sexual  functions  on  the  gene- 
ral health  is  alluded  to  in  the  article  Pubeeti', 
Disorders  of.  But,  as  the  etiological  importance 
of  the  reproductive  system  is  by  no  means  limited 
to  that  period,  we  may  here  briefly  consider  tho 
effect  of  sexual  disorders  generally  on  the  bodily 
health. 

The  connection  between  female  sexual  dis 
orders  and  some  of  the  derangements  of  the 
general  health  hardly  admits  of  any  satisfactory 
explanation  beyond  their  dependence  on  reflex 
action  originating  in  utero-ovarian  irritation. 
Long,  however,  before  this  doctrine  was  applied 
to  these  complaints,  their  existence  in  connection 
with  uterine  and  ovarian  disorders  was  well- 
recognised,  and  was  ascribed  by  old  writers  to 
what  they  termed  the  consemus  nervorwm,  or 
sympathy,  by  which,  as  Prochaska  says,  '  the 
operation  of  a  stimidus  is  not  limited  to  the 
nerves  immediately  irritated,  but  is  extended  to 
distant  parts  in  known  or  unknown  connexion 
with  the  irritated  nerves.' 

The  remarkable  difference  in  the  constitu- 
tional sympathies  with  sexual  disorders  in  the 
opposite  sexes,  is  accounted  for  by  the  compara- 
tively subordinate  character  of  the  male  reproduc- 
tive organs.  In  the  female,  on  the  contrary,  the 
utero-ovarian  functions  are  connected  with  every 
vital  action,  from  the  evolution  of  puberty  until 
the  climacteric  period,  which  terminates  her  dis- 
tinctive sexual  or  reproductive  life,  is  passed. 
Woman  is  therefore  always  liable,  as  Dr.  Storer 
observes,  'to  a  host  of  diseases  peculiar  to  her 
sex,  to  which  we  find  neither  homologue  nor 
analogue  in  man.' 

Etiology. — First,  with  respect  to  the  effect  of 
the  general  health  in  the  causation  of  sexual  dis- 
orders in  women,  there  can  be  no  doubt  that  these 
are  in  many  cases  the  result  of  some  constitutional 
diathesis.  Of  the  large  number  of  patients  suffer- 
ing from  chronic  uterine  disorders,  such  as  endo- 
metritis, cer\ncitis,  ulceration  and  areolar  hyper- 
plasia of  the  cervix,  ovaritis,  pelvic  or  ovarian 
abscesses,  sterility,  repeated  miscarriages,  and 
all  the  derangements  of  menstruation  that  have 
come  under  the  writer's  care,  the  majority  were 
of  well-marked  strumous  diathesis,  or  suffered 
from  scrofulous  disease  of  other  parts.  The  most 
common  of  uterine  diseases  is  cervicitis,  and  in  it 
the  scrofulous  form  of  inflammation  is  gpnerally 
evident.  The  inflammatory  action  in  these 
cases  is  attended  by  a  characteristic  tendency 
to  produce  excoriations  of  the  cervical  mucous 
membrane,  resulting  in  typical  strumous  ulcers, 
which  are  tedious  beyond  patience  in  their  cure 
by  the  local  applications  generally  relied  on, 
but  yield  readily  when  these  are  conjoined  with 
appropriato  constitutional  treatment. 

Gout  and  rheumatism,  neuralgia,  and  second- 
ary syphilis,  should  also  be  recognised  as  amongst 
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the  occasional  constitutional  causes  of  chronic 
nterine  or  peri-uterine  disease.  In  all  such  cases 
the  functions  of  the  affected  organs  are  deranged 
to  a  greater  or  less  extent. 

Eesults. — We  turn  next  to  consider  the  con- 
verse question — the  effect  of  sexual  disorders  on 
the  bodily  health.  In  many  instances  the  local 
symptoms  of  iiterine  and  ovarian  complaints 
attract  so  much  attention,  that  the  practitioner 
may  neglect  the  constitutional  conditions  with 
which  sexual  disorders  are  connected.  Thus 
derangements  of  the  catamenial  function  are 
generally  associated  with  the  nervous  complaints 
of  women.  Many  forms  of  hysteria,  and  the 
morbid  excitability  and  perversion  of  the  natural 
feminine  instincts,  without  any  tangible  delu- 
sion or  perceptible  aiFection  of  the  intellectual 
powers,  which  are  so  frequently  met  with, 
are  thus  conjoined  with  amenorrhoea  or  dysme- 
norrhoea.  The  connexion  between  hysteria  and 
uterine  or  ovarian  disorders  is  too  obvious  to 
call  for  any  notice  here  {see  Hysteeia  ;  and  In- 
SANTTT,  Varieties  of).  In  the  present  article  we 
shall  briefly  notice  a  few  of  the  principal  dis- 
orders which  may  thus  originate  in  sexual  dis- 
turbances. 

Epilepsy. — ^Epilepsy  in  women  is  very  often 
symptomatic  of  utei-ine  or  ovarian  disorder,  and 
is  curable  by  the  restoration  of  the  suppressed 
functional  discharge,  or  the  allayment  of  the 
existing  local  irritation. 

Perversions  of  tastes  and  temper. — The  influ- 
ence of  the  sexual  system  in  the  causation  of 
nervous  disorders  is  well  illustrated  by  those 
strange  alterations  in  tastes  and  dispositions, 
that  irritable  condition  of  mind,  those  unreason- 
able likings  or  aversions,  irresistible  longings 
and  foolish  fancies  which,  even  in  women  na- 
turally strong  and  well-minded,  commonly  ac- 
company and  are  produced  by  pregnancy.  Of 
a  similar  nature  are  the  nervous  excitability, 
waywardness  of  temper,  physical  and  mental 
lassitude,  and  depression  of  spirits  which  have 
been  generally  noticed  as  constant  attendants  on 
the  menstrual  periods  in  many  women.  These 
are  also  of  interest  as  demonstrating,  despite  any 
exceptional  cases  to  the  contrary,  the  futility 
of  that  hopeless  contest  vrith  Nature's  laws,  in 
which  those  are  now  engaged  who  would  have 
woman  abandon  her  own  high  sphere,  to  become 
in  every  profession  and  in  every  avocation  the 
rival,  instead  of  the  helpmate,  of  man. 

Erotomania  and  Nymphomania. — In  connec- 
tion with  this  subject  erotomania  and  nympho- 
.  mania  must  be  referred  to.  The  former  is  but 
an  undue  exaltation  of  that  sentimentality  which 
to  some  extent  is  a  natural  characteristic  of 
female  youth,  and  which  is  fostered  into  morbid 
development  by  ill-directed  education,  and  the 
prevailing  sensuous  tone  of  much  of  our  popular 
literature.  Highly-coloured  amatory  word-pic- 
tures fill  the  minds  of  the  young,  unfit  them 
for  the  duties  of  life,  and  give  rise  to  those 
predominant  illusions  which  morbidly  occupy 
the  thoughts  of  the  erotomaniac,  and  may 
ultimately  pass  into  the  grosser  pruriency  of 
nymphomania.  Whether  originating  in  this  way 
or  not,  nymphomania,  when  developed,  is  an 
entirely  distinct  disorder  from  the  last-named 
complaint,   and  is  generally  connected  with 
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physical  irritation  or  disease  of  some  part  of 
the  sexual  organs.  Frequently  it  is  associated 
with  subacute  endometritis  or  ovaritis,  resulting 
in  irritation  and  congestion  of  the  erectile  struc- 
ture of  the  internal,  as  well  as  of  the  external, 
generative  organs.  In  these  cases  pruritus  of 
the  vulva  generally  exists ;  and  the  local  hyperses- 
thetic  condition  is  followed  by  structural  disease 
in  the  aflfected  parts,  hypertrophy  of  the  nymphse 
and  clitoris,  vaginismus,  and  chronic  follicular 
vulvitis. 

The  moral,  hygienic,  and  medical  treatment  of 
these  conditions  is  discussed  in  other  articles 
in  this  work.  Here  it  is  only  necessary  to  add, 
that  in  the  treatment  of  no  forms  of  disease  is  the 
exercise  of  the  highest  qualities  of  the  physi- 
cian more  required  than  in  the  management  of 
erotomania  and  nymphomania.  In  these  cases 
he  must  act  on  the  religious  and  moral  as  well 
as  on  the  physical  constitution  of  his  patients ; 
he  must  seek  to  turn  the  perverted  current  of 
thought  into  better  channels ;  insist  on  healthy 
occupation  of  mind  and  body ;  and  clearly  point 
out  the  physical  ill-health  and  mental  debase- 
ment which  surely  await  on  sexual  abuses.  At 
the  same  time  the  judicious  practitioner  will 
endeavour  to  strengthen  the  physical  powers  by 
tonics  ;  to  diminish  general  plethora  by  saline' 
purgatives,  to  remove  local  congestions  by  appro- 
priate treatment;  and  to  lessen  nervous  irrita- 
bility by  the  bromides  and  other  nerve-sedatives. 
Generally  such  patients  are  idle  and  over-fed,  and 
require  work  and  abstinence,  and  in  addressing 
these  persons  their  medical  attendant  may  weU 
re-echo  the  advice  given  to  Falstaif  by  his  quon- 
dam friend  Prince  Hal,  and  desire  them  to 
'  Purge,  foreswear  sack,  and  live  cleanly,' 

With  regard  to  local  treatment  in  cases  of 
nymphomania,  all  that  need  be  said  is  that, 
vaginal  examinations,  being  likely  to  increase 
the  irritability  of  the  hypersesthetic  parts,  should, 
as  a  general  rule,  be  altogether  avoided ;  or,  at 
least,  should  be  resorted  to  only  in  exceptional 
instances,  and  when  absolutely  indispensable. 
At  the  same  time,  however,  it  is  obvious  that 
where  nymphomania  is  the  result  of  local  disease, 
neither  moral  nor  general  medical  treatment  can 
be  of  use  until  the  topical  exciting  cause  is  re- 
moved. It  may  be  admitted  that,  in  certain 
exceptional  cases  and  with  suitable  restrictions, 
clitoridectomy  is  a  useful  procedure. 

Insanity. — The  eflTect  of  sexual  disorders  on 
the  mental  functions  can  be  only  very  briefly 
alluded  to.  The  fact  is  certain  that  insanity  in 
women  is  frequently  connected  with  functional 
derangement  or  organic  disease  of  some  portion 
of  the  utero-genital  organs.  Indeed  in  both  sexes, 
although  less  obviously  in  men,  reflex  irritation 
from  the  sexual  system  has,  probably,  much  to 
do  with  the  causation  of  insanity.  In  the  insane 
there  is  usually  a  peculiar  insensibility  to  the 
ordinary  symptoms  of  disease,  resulting  from 
the  impaired  nutrition  and  lowered  vitality  of 
the  nervous  centres  and  nerves  of  sensation. 
Therefore,  in  such  cases,  in  the  absence  of  the 
usual  evidences  of  sexual  disorders,  the  existence 
of  these  diseases  is  very  likely  to  he  overlooked. 
During  the  last  few  years  several  instances 
of  mental  derangement,  of  hysteria  approxi- 
matinir  to  insanity,  and  of  other  forms  of 
4  Y 
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cervous  disturbance  arising  from  ovarian  causes, 
have  come  within  the  writer's  observation.  In 
some  of  these  cases  the  nervous  disorder  had 
existed  for  a  considerable  time  before  its  local 
exciting  cause  was  suspected.  And,  more  than 
once,  the  writer  has  seen  this  ultimate  recogni- 
tion and  treatment  of  obscure  uterine  or  ova- 
rian disease  in  a  woman,  who  had  been  for 
years  in  a  lunatic  asylum,  followed  by  the  resto- 
ration of  mental  as  well  as  physical  health. 

The  ordinary  occurrence  of  menstrual  irregu- 
larities, and  especially  of  amenorrhoea,  in  the 
early  periods  of  insanity,  is  recognised  by  nearly 
all  writers  on  this  subject;  and  there  seems  a 
general  concurrence  of  opinion  as  to  the  direct 
connection  between  suppjession  of  the  menses 
and  mental  derangement  in  many  instances.  One 
of  the  most  remarkable  eases  of  this  kind  is  that 
of  a  girl,  mentioned  by  Pinel,  who  '  from  the  age 
of  ten  years  was  in  a  state  of  incoherence  from 
suppression  of  the  catamenia.  One  day  on  ris- 
ing from  bed  she  ran  and  embraced  her  mother, 
exclaiming,  "Mamma!  lam  well."  Thecatamenia 
had  just  flowed  spontaneously,  and  her  reason 
was  immediately  restored.' 

Puerperal  mania. — Puerperal  mania  is  another 
instance  of  the  influence  of  uterine  or  peri-uterine 
causes  in  disturbing  the  nervous  system.  The 
aetiology  of  this  disease  is  very  complicated,  and 
it  must  be  ascribed  to  the  combined  operation  of 
several  distinct  factors.  Foremost  amongst  these 
is  the  local  condition  of  the  denuded  uterus  dur- 
ing involution  ;  and  the  shock  and  exhaustion 
consequent  on  parturition  under  conditions  of 
mental  depression,  as  shown  by  the  fact  that 
twelve  out  of  twenty  cases  that  came  under  the 
vrriter's  notice  occurred  amongst  unmarried  pa- 
tients in  the  Lying-in  Hospital.  Any  circum- 
stances that  occasion  suppression  of  the  lochia  or 
of  the  mammary  secretion  at  this  time,  when  the 
nervous  system  is  in  a  state  of  peculiar  tension, 
and  the  physical  powers  lowered,  act  directly  as 
exciting  causes  of  puerperal  mania. 

Alcoholism. —  Uterine  and  ovarian  disorders 
must  also  be  reckoned  amongst  the  predisposing 
causes  of  intemperance.  The  craving  for  alcohol 
in  women  of  all  classes,  may  frequently  be 
dated  from  the  flrst  painful  menstrual  period, 
when  stimulants  are  often  forced  by  foolish 
mothers  into  reluctant  lips.  The  pain  of  dysme- 
norrhoea  being  thus  relieved,  at  the  next  epoch 
the  girl  naturally,  and  no  longer  unwillingly, 
seeks  similar  solace,  until,  finally,  the  victim  of 
dysmenorrhoeal  alcoholism  becomes  a  habitual, 
and  perhaps  an  incurable,  drunkard. 

CardioG  disorder.— Of  the  cases  of  supposed 
heart-disease  in  nervous  women,  which  daily 
come  before  those  connected  with  any  large 
hospital,  in  the  greater  number  of  instances  the 
cardiac  complaints  are  the  result  of  hysteria, 
originating  from  chronic  uterine  or  ovarian 
disorder,  on  the  cure  of  which  all  the  avrdiac 
symptoms  will  subside.  It  is  needless  to  dwell 
further  here  on  the  functional  irregularities — 
palpitation,  dyspnasa,  and  other  symptoms  of  the 
same  kind — which  are  thus  connected  with  over- 
stimulation and  irritation,  or  disease,  of  the 
female  sexual  system. 

General  health. — The  consequences  of  pre- 
mature or  excessive  indulgence  and  abuse  of 
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the  sexual  appetites  on  the  general  health, 
claim  merely  a  passing  notice  in  this  article. 
At  no  former  time  was  it  so  necessary  as  at 
present  for  medical  practitioners  to  recognise 
the  evidences  of  these  abuses  and  excesses ;  to 
which  are  due  a  large  and  increasing  proportion 
of  the  disorders,  mental  and  physical,  by  which 
human  life  is  embittered  or  its  duration  shor- 
tened.  The  pathological  results  of  these  abuses, 
acting  through  and  upon  the  nervous  system, 
and  the  long  train  of  maladies  thus  occasioned, 
must  be  familiar  to  every  experienced  physician 
who  encounters  in  his  practice  the  cachectic 
and  debilitated  victims  of  the  excesses  referred 
to.    To  these  causes  must  be  mainly  ascribed 
the  failure  of  physical  stamina,  the  hyperaes- 
thetic  nervous  condition,  and  the  want  of  mental 
power  and  determination,  noticeable  amongst 
too  many  of  the  youth  of  the  present  day.  Thus 
the  evils  resulting  from  this  wide-spread  sen- 
suality, the  effects  of  which  are  now  seen  in  our 
hospitals  and  lunatic  asylums,  have  attained 
such  proportions  as  to  be  a  subject  of  national 
as  well  as  medical  importance. 

With  respect  to  the  constitutional  relations  of 
chronic  disorders  of  the  female  sexual  organs,  Dr. 
Bajnes  very  truly  observes  '  that  disorder  of  the 
sexual  organs  cannot  long  continue  without  entail- 
ing constitutional  disorder,  or  injuriously  affect- 
ing the  condition  of  other  organs.'  The  most  com- 
mon of  the  chronic  complaints  peculiar  to  women 
are  subacute  endometritis  and  cervicitis.  Next 
in  frequency  are  the  functional  disorders  occa- 
sioned by  ovarian  congestion  and  irritation.  And, 
thirdly,  in  this  connection  are  the  various  dis- 
placements and  flexions  of  the  uterus.  The  two 
flxst  of  these  in  all  cases  react  on  the  general 
health.  And  even  in  the  third,  where  local 
symptoms  and  local  treatment  obviously  claim 
most  consideration,  the  secondary  consequences 
of  the  uterine  dislocation  often  require  attention, 
after  the  displacement  or  flexion  has  been  me- 
chanically remedied. 

Thomas  Moee  Madden. 

SEXUAL    prrisrcTioN-s    in  the 

MALE,  Disorders  of. — Disturbances  of  the 
most  important  sexual  functions  in  the  male 
are  described  under  the  following  headings,  to 
which  the  reader  is  referred : — Impotknce  ; 
Masturbation  ;  Speematorrhcea  ;  SrKEiLirr  » 
THE  Male  ;  and  Testes,  Diseases  of. 

SEXUAL  OBQAJNS,  Diseases  of. — The 

diseases  of  the  several  sexual  organs  in  the 
male  and  female  will  be  found  described  under 
their  special  heiidings.  See  Penis,  Dise.ases  of; 
Tkstes,  Diseases  of;  Ovaries.  Diseases  of; 
Vagina,  Diseases  of ;  Womb,  Diseases  of ;  &C. 

SHAKING  PALSY.  —  A  synonym  for 
paralysis  agitaus.    See  Paralysis  Agitans. 

SHAMPOOING.-Stnon.:  M.nssiige ;  Knead- 
ing; Medical  rubbing;  Fr.Ma^saye;  Gei.  Mas- 
siren. 

Definition. — A  process  of  treatment  by  rub- 
bing, which  consists  in  deep  manipulation. 

Applications. —  The  shampooer  grasps  the 
part,  and  by  squeezing  it  laterally  in  the  palms 
of  his  hands  in  a  peculiar  niannur,  in  which  the 
muscles  of  the  thumb  are  brought  into  vigorous 
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use,  exerts  a  compressing  force  upon  the  deep 
muscular  structures  by  a  kind  of  kneading  pro- 
cess. Muscular  contractility  is  thus  stimulated, 
and  the  circulation  increased,  so  as  to  produce  a 
corresponding  increase  of  temperatui-e. 

By  frequently  repeating  this  process,  the  nutri- 
tion of  the  limbs  operated  upon  is  increased, 
and  the  flesh  becomes  much  firmer,  with  a  corre- 
sponding increase  in  muscular  power.  In  India, 
where  shampooing  appears  to  have  been  an 
Hncient  practice,  it  is  employed  to  restore  en- 
feebled and  debilitated  muscles,  exhausted  by 
the  heat  of  the  climate.  In  England  shampooing 
has  of  late  years  been  much  more  generally  used, 
and  since  the  introduction  of  the  Turkish  baths, 
where  trained  shampooers  are  always  in  attend- 
ance, it  can  be  more  readily  obtained. 

Uses. — In  infantile  paralysis,  if  the  limbs  af- 
fected are  shampooed  for  half-an-hour  twice  a 
(lay  by  a  competent  nurse,  in  addition  to  the  use 
of  galvanism  and  of  warm  clothing,  the  process 
recovery — to  which  there  is  always  a  natural 
tendency — ^will  be  materially  facilitated.  In  the 
more  severe  forms  of  paralysis,  in  the  adult,  less 
benefit  can  be  expected  from  shampooing,  though 
the  warmth  and  circulation  in  paralysed  limbs 
are  improved  by  its  use.  In  limbs  weakened  by 
the  long-continued  use  of  mechanical  supports 
for  any  surgical  purpose,  shampooing  is  found  to 
be  of  great  service  in  improving  the  muscular 
strength,  and  restoring  a  healthy  and  vigorous 
circulation. 

As  employed  by  Dr.  AVeir  Mitchell,  and  de- 
cribed  by  Dr.  Playfair  (Lancet,  1881,  I.  p.  857, 
and  n.  p.  991),  shampooing  appears  to  be  of 
great  value  also  in  the  systematic  treatment  of 
nervous  prostration  and  hysteria. 

William  Adams. 

SHIWG-IiES  {cingulum,  a  girdle). — A  popu- 
lar name  for  herpes  zoster.    See  Hekpes;  and 

ZOSTBE. 

SHrVEBING.    See  EiaoK. 

SHOCK.— Synon.:  Fr.    Choc;  Ger.  Shok; 
Wwndstupor ;  Wundschreck. 

Definihon.— A  condition  of  sudden  depression 
of  the  whole  of  the  functions  of  the  body,  due  to 
powerful  impressions  upon  the  system  by  physical 
injury  or  mental  emotion.  Its  more  obvious 
manifestations  are  signs  of  lowered  activity  of 
the  cardiac,  respiratory,  and  sensorial  functions; 
and  reduction  of  the  surface  temperatm-e. 

Geneeal  Desckiption.— If  a  person  be  unex- 
pectedly subjected  to  the  influence  of  extreme 
terror,  if  a  large  bone  or  joint  be  shattered,  or  an 
important  viscus  injured,  the  entire  system  re- 
ceives a  profound  impression,  and  its  functional 
activity  is  more  or  less  stunned.  The  whole 
body  appears  to  sympathise  with  the  injury  in- 
flicted on  one  of  its  parts ;  the  patient  is  prostrated 
by  an  indescribable  sense  of  bodily  anguish  and 
oppression;  he  feels  sick  and  faint;  is  seized  with 
tremor;  totters  or  falls ;  the  surface  becomes  pale, 
cold,  and  covered  with  sweat ;  the  expression  of 
countenance  is  vacant,  yet  anxious;  and  the 
respiration  and  circulation  are  weak  and  ir- 
regular. 

Shock  varies  in  degree,  from  the  most  trifling 
amount,  which  rapidly  disappears,  to  that  pro- 
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ducing  instantaneous  death,  as  in  the  case  of 
lightning  stroke,  or  of  a  severe  blow  on  the  epi- 
gastrium. 

The  intensity  of  shock  depends  on  the  nature 
and  extent  of  the  injury  producing  it;  on  the  co- 
existence of  internal  or  external  haemorrhage  ; 
and  also  upon  the  age,  habits,  temperament,  and 
idiosyncrasy  of  the  individual,  and  his  mental 
condition  at  the  time  of  the  injury.  Direct 
violence  applied  to  the  brain  or  spinal  cord  pro- 
duces shock  in  the  most  intense  form,  but  in  such 
cases,  which  are  beyond  the  scope  of  this  article 
the  symptoms  due  to  the  local  lesion  predominate,' 
and  are  of  course  the  more  important. 

Shock  is  usually  immediate  in  its  effects,  but 
sometimes  these  may  be  for  a  time  deferred  by 
intense  mental  preoccupation  or  excitement. 
[  Natui-e,'  as  Hunter  said,  '  does  not  feel  the  in- 
jury.' The  soldier  during  the  excitement  of 
battle  may  be  unconscious  for  a  time  of  the 
severity  of  his  wound,  but  presently  he  is  re- 
called to  a  sense  of  danger,  and  the  depression 
which  ensues  will  be  increased  in  proportion  to 
the  previous  excitement. 

Etiology, — Intense  mental  impressions,  such 
as  extreme  terror,  or  apprehension  of  death  or 
mutilation,  are  capable  of  producing  shock  in 
persons  of  excitable  nervous  temperament.  Some 
individuals  are  so  readily  affected,  that  a  certain 
degree  of  shock  may  be  induced  by  the  most 
trifling  lesion,  or  even  by  the  sight  of  an  injury 
inflicted  upon  another. 

It  may  be  stated  generally,  however,  that 
whatever  is  calculated  to  produce  psychical  de- 
pression, will  aggravate  the  shock  induced  by 
other  causes.  Wounds,  for  instance,  inflicted  on 
the  soldiers  of  a  beaten  army,  or  on  those  in  a 
closely  besieged  town,  are  often  followed  by 
greater  shock  than  are  wounds  of  a  similar 
severity  occurring  under  different  circumstances. 

Injury  is  the  chief  cause  of  shock.  As  a  i-ule 
the  more  extensive  the  injury,  the  nearer  it  is 
to  the  centre,  and  the  more  it  assumes  a  crushing 
character,  the  greater  wiU  prove  the  amount  of 
shock.  The  crushing  of  a  finger  or  bruising  of  a 
testicle  often  occasions  severe  shock;  so  also  do 
extensive  burns  and  scalds.  Intense  pain,  without 
serious  organic  lesion,  is  capable  of  producing 
shock,  as  may  be  witnessed  during  the  passage  of 
a  gall-stone  through  the  duct,  or  of  a  calculus 
through  the  ureter. 

Loss  of  blood  associated  with  the  injury 
greatly  augments  the  degree  of  shock ;  and  it  may 
be  impossible  to  separate  the  symptoms  due  to 
the  more  direct  physical  impression  from  those 
caused  by  the  haemorrhage.  Shock  is,  however, 
independent  of  the  presence  both  of  pain  and  of 
haemorrhage.  During  the  operation  of  castration 
a  patient,  while  under  the  influence  of  chloroform, 
and  in  the  absence  of  haemorrhage,  may  present 
all  the  symptoms  of  profound  shock,  the  moment 
the  cord  is  divided.  After  disarticulation  at  the 
hip  or  shoulder  joints,  and  in  other  great  opera- 
tions, the  patient  may  present  features  of  shock, 
altogether  independently  of  either  pain  or  loss 
of  blood.  Ovariotomy,  especially  the  opening  of 
the  abdomen,  is  said  to  be  occasionally  attended 
by  shock ;  but  it  does  not  occur  after  ovariotomy, 
except  when  the  operation  is  severe  and  pro- 
tracted, or  associated  with  hEemorrhage 
4  Y  2 
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after  operation  has 


The  frequency  of  shock 
diminished  since  the  introduction  of  anaesthetics 
but  chloroform  itself  may  occasion  some  of  its 
symptoms;  and  it  is  by  no  means  unlikely  that 
fatal  accidents  during  chloroform-administra- 
tion may  be  due  to  the  combined  depressing 
influences  of  the  shock  and  the  anaesthetic. 

Injuries  extensively  involving  the  bones  and 
joints  are  prone  to  induce  shock.  The  tempera- 
ture has  been  observed  in  some  instances  to  fall 
during  the  sawing  of  the  bone  in  amputation. 

Railway  accidents,  happening  as  they  do  very 
suddenly,  and  occasioning  great  alarm ;  acute 
peritonitis  caused  by  the  escape  of  irritating  sub- 
stances into  the  abdominal  cavity,  as  in  perfora- 
tion in  typhoid  fever;  the  strangulation  of  a 
hernia ;  or  a  sudden  and  severe  intussusception, 
may  each  and  all  be  attended  by  symptoms  of 
shock  in  a  more  or  less  intense  degree. 

Pathologt. — It  is  still  difficult  to  explain  the 
modus  operandi  by  which  any  kind  of  physical 
injury,  of  sufficient  severity,  implicating  any  por- 
tion of  the  body,  may  produce  the  set  of  pheno- 
mena known  as  shock.  The  story  told  by  the 
symptoms  is  one  of  depression  of  the  whole  vital 
functions,  associated  with  all  the  evidences  of  a 
diminished  circulation  of  blood  in  those  portions 
of  the  periphery  which  we  can  examine  during 
life.  The  integument  is  blanched  and  shrunken ; 
the  pulse  is  thready  or  imperceptible ;  the  veins 
are  collapsed ;  and  open  wounds,  unless  involv- 
ing large  arterial  trunks,  bleed  slightly  or  cease 
to  bleed;  while  the  lowered  temperature,  as 
registered  in  the  axiUa  and  mouth,  marks  a  co- 
incident diminution  of  tissue-metamorphosis. 
That  the  brain  siiffers  from  a  similar  privation 
of  blood  is  indicated  by  the  enfeebled  pulsation 
of  the  carotid  arteries ;  by  the  anaemic  condition 
of  the  retinal  vessels,  as  shown  by  the  ophthal- 
moscope ;  and  by  the  mental  torpor  and  feeble 
irritability,  conjoined  or  separate,  which  consti- 
tute invariable  features  of  the  condition.  How 
far  the  change  is  shared  by  other  organs  it  is  at 
present  impossible  to  say,  but,  awaiting  further 
investigations,  the  facts  already  known  are  suf- 
ficiently definite  and  constant  to  guide  us  in  the 
•  direction  of  a  rational  pathology. 

The  manifestations  of  inadequate  blood-supply 
to  the  tissues  in  general  are  almost  identical 
with  those  of  haemorrhagie  asthenia  ;  but  no 
hoemorrhage  has  taken  place,  and  we  must  seek 
the  blood  which  has  left  the  ansemic  parts  in 
some  other  vascular  territories. 

If  we  make  a  post-mortem  examination  in  a 
case  where  death  has  forestalled  nature's  effort 
at  reaction,  one  striking  phenomenon  is  revealed, 
namely,  an  enormous  distension  of  the  abdominal 
vessels  governed  by  the  splanchnics.  Into  this 
capacious  set  of  vessels  has  been  diverted  a  great 
mass  of  the  blood  destined  for  other  regions; 
and  being  thus  practically  withdrawn  from  the 
general  circulation,  it  has  produced  a  useless 
congestion  of  the  abdominal  viscera,  at  the  ex- 
pense of  the  nutrition  of  the  rest  of  the  system, 
while  the  weakened  heart  contracts  feebly  but 
hastily  upon  the  scanty  supply  which  now  passes 
through  its  cavities. 

Physiologists  have  taught  us  the  probable 
cause  of  this.  Long  since  it  was  demonstrated 
that  stimulation  of  the  central  end  of  the  divided 


depressor  branch  of  the  vagus,  in  the  rabbit 
produces  an  immediate  lowering  of  the  blood- 
pressure  in  the  arteries  of  the  head,  neck,  and 
extremities;  this  effect  coinciding  with,  and  de- 
pending upon,  a  dilatation  of  the  abdominal 
arteries,  and  a  consequent  derivation  of  the  blood- 
flow  in  the  direction  of  least  resistance,  or  to- 
wards the  abdominal  viscera.    If,  however,  the 
splanchnic  nerves  be  cut,  the  reflex  circuit  is 
broken,  and  the  balance  of  the  circulation  becomes 
restored,  or  nearly  so,  although  the  irritation  of 
thedepressor  nerve  be  continued.  The  experiment 
of  Goltz,  of  directly  paralysing  the  splanchnic  of 
a  frog  by  sharply  striking  the  abdomen,  was  fol- 
lowed by  the  same  result  as  is  the  reflex  paralysis 
of  the  same  branches  through  the  depressor 
nerve;  and  it  is  likely  that  the  severe  shock 
caused  in  man  by  a  severe  blow  on  the  epigastrium, 
owes  its  origin  to  a  similarly  induced  paralytic 
dilatation  of  the  visceral  arteries.    For  the  pre- 
sent we  may  thus  accept,  as  the  most  plausible 
interpretation  of  the  symptoms  of  shock,  a  sudden 
dilatation  of  the  abdominal  vessels,  attributable 
to   an  inhibitory   influence  exerted  upon  the 
splanchnics,  through  the  medium  of  a  special  re- 
flex centre,  which  is  in  more  or  less  direct  com- 
munication with  the  sensorium,  and  with  all 
parts  of  the  body.  Much,  however,  remains  to  be 
done.    It  has  been  shown  that  when  a  rabbit  is 
narcotized  by  chloral,  stimulation  of  the  central 
end  of  the  divided  sciatic  nerve  will  induce  a 
lowering  of  arterial   pressure,  corresponding 
closely  to  that  initiated  by  stimulation  of  the  de- 
pressor branch ;  and  in  all  probability  a  similar 
experiment  upon  any  nerve  containing  afferent 
fibres  would  be  followed  by  the  same  result.  But 
if,  on  the  other  hand,  the  same  stimidation  be 
performed  while  the  animal  is  paralysed  by 
curare,  it  is  remarkable  that  the  effect  is  reversed, 
the  vessels  controlled  by  the  splanchnics  contract- 
ing, and  the  general  arterial  tension  being  con- 
sequently increased.    These  observations  are  in 
the  highest  degree  suggestive,  and  may  hereafter 
form  the  basis  for  a  plan  of  treatment  of  shock, 
that  will  be  a  landmark  in  surgical  therapeutics. 

Symptoms. — The  symptoms  of  shock  are  of 
two  kinds — namely,  first,  those  due  to  a  stun- 
ning or  blunting  of  the  vital  powers,  aptly 
styled  Wmidstupor  by  the  Germans ;  and 
secondly,  those  attributable  to  mental  terror, 
anxiety,  and  ngit&tion  —  Wundschreck.  These 
may  exist  together,  or  separately,  or  one  m.ay 
pass  into  the  other. 

1 .  Fure  or  torpid  shock,  as  distinguished  from  the 
latter  form,  which  may  be  termed '  erethitic  shock,' 
is  manifested,  if  only  slight  in  degree,  by  transient 
symptoms.  The  patient  becomes  pale  and  faint ; 
complains  of  nausea ;  trembles ;  and  experiences 
a  sense  of  oppression,  confusion,  and  anxiety ; 
the  surface  becomes  cold  and  moist ;  beads  of 
sweat  form  on  the  brow;  and  the  limbs  may  be 
unable  to  support  the  weight  of  the  body.  The 
diiration  depends  much  on  constitutional  pecu- 
liarity ;  the  symptoms  either  passing  off  in  a  few 
minutes,  or  lasting  for  an  hour  or  two.  If  the 
shock  be  severe,  the  patient  immediately  after 
the  receipt  of  the  injury  is  stunned ;  his  senses 
and  consciousness  are  benumbed ;  the  counte- 
nance and  the  surface  generally  become  deadly 
pale,  and  are  bathed  with  sweat ;  the  animation 
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of  the  face  is  replaced  by  a  mingled  expression 
of  torpor  and  anxiety ;  from  time  to  time  mus- 
cular contractions  and  uneasy  movements  of  the 
hody  may  occur,  but  usually  there  is  an  absence 
of  voluntary  effort ;  the  eyes  are  duU,  vacant, 
and  motionless,  and  the  pupils  are  usually  di- 
lated ;  the  temperature — an  important  index  to 
the  severity  of  the  shock — ranges  from  one  to 
t-wo  degrees  or  more  below  the  normal,  and  is 
much  lower  when  there  has  been  severe  loss  of 
blood ;  the  respiration  is  remarkably  slow  and 
irregular — faint,  scarcely  perceptible,  inspirations 
alternating  with  deep  sighs  ;  and  the  pulse  may 
be  almost  or  quite  imperceptible  at  the  ■wrist, 
very  weak,  insufficient,  and  very  rapid.  The 
patient  is  conscious,  but  he  sees  and  acts  as 
through  a  mist,  and  cannot  realise  his  position ; 
urgently  questioned,  he  replies  slowly  and  with 
erident  effort ;  his  voice  is  weak  and  hoarse ;  he 
may  complain  of  coldness  and  numbness  of  his 
limbs,  but  appears  scarcely  sensible  of  pain. 
There  may  be  nausea,  and  even  vomiting ;  and 
relaxation  of  the  sphincters,  with  involuntary  dis- 
charge of  faeces,  is  occasionally  observed. 

The  fall  of  temperature  in  shock,  excluding 
cases  of  injury  to  the  brain  and  spinal  cord — 
where  it  is  greatest  of  all — is  proportionately 
greater,  other  things  being  alike,  in  injuries 
extensively  involving  bones  and  joints,  in  bums 
and  scalds,  and  in  the  cases  where  there  has 
been  considerable  loss  of  blood.  It  is  greater  in 
amount  in  men  of  forty  than  in  those  of  twenty. 
During  the  War  ot  the  Commime  a  number  of  ob- 
servations were  taken,  and  the  average  tempera- 
ture varied  from  96  o  to  97"5°,  the  lowest  tem- 
perature observed  being  93'6°.  The  fall  was 
greater  after  shell-  than  buUet-wounds ;  and 
amongst  the  insurgents  than  in  the  regular 
troops. 

2.  In  the  shock  with,  excitement — restless  or  ere- 
thitic  shock — symptoms  of  anxiety  and  restless- 
ness predonunate.  This  form  is  often  witnessed 
in  association  with  previous  haemorrhage,  or 
when  there  is  great  pain,  as  in  crushing  injuries 
of  important  parts,  and  in  burns  or  scalds.  In- 
dividual idiosyncrasy,  however,  has  an  important 
influence  upon  the  condition.  The  ordinary 
symptoms  of  shock,  such  as  pallor,  cold  surface, 
frequent  pulse,  and  feeble  respiration  are  present. 
The  patient  in  addition  betrays  a  marked  and 
Tmceasing  restlessness,  tossing  about  in  bed,  and 
throwing  his  arms  and  head  from  side  to  side  ; 
his  consciousness  is  but  little  impaired,  yet  he 
pays  no  heed  to  questions ;  nothing  seems  to  com- 
fort or  quiet  him  ;  he  appears  as  if  overwhelmed 
by  some  indescribable  anxiety  and  oppression,  of 
which  he  vainly  struggles  to  rid  himself.  Vomit- 
ing and  painful  eructations  are  usually  present 
in  such  cases.  There  is  often  considerable  tremor, 
and  sometimes  the  case  will  pass  into  well- 
marked  delirium  tremens.  The  torpid  may  pass 
into  the  erethitic  form  of  shock  ;  or  shock  with 
excitement  may  lapse  into  a  torpid  condition, 
which  is  always  a  change  of  bad  omen. 

Duration. — Shock,  unless  it  be  the  result  of 
serious  or  fatal  injury,  is  generally  recovered 
from  speedily  and  completely.  It  may  be  quite 
gone  in  fifteen  minutes  or  half  an  hour;  or  it 
may  continue  five  or  six  hours,  or  longer,  and 
then  pass  away.    The  erethitic  or  restless  form 
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of  shock  does  not  continue  so  long  as  the  torpid. 
The  less  important  the  vital  lesion  ;  the  less  it 
has  been  complicated  with  loss  of  blood ;  the 
greater  the  power  of  the  individual;  the  less 
his  nervous  susceptibility  ;  and,  finally,  the  more 
efficient  the  treatment,  the  shorter  will  prove  the 
duration  of  the  shock. 

Tebminations. — Eecovery  or  reaction  takes 
place_  readily  from  the  milder  forms  of  shock, 
especially  when  aided  by  suitable  treatment. 
From  the  more  severe,  it  is  more  difficult  and 
protracted ;  or  the  case  may  end  more  or  less 
rapidly  in  fatal  collapse.  "When  the  reaction 
proceeds  favourably,  the  pulse  becomes  stronger 
and  fuller,  the  respiration  deeper,  and  the  bodily 
warmth  returns.  The  mind  appears  to  awaken 
to  the  exercise  of  its  faculties,  to  shake  off  its 
oppression,  and  to  appreciate  the  nature  of  the 
previous  injury,  and  of  the  existing  circum- 
stances ;  and  both  the  mental  and  physical  equi- 
librium are  by  degrees  restored.  Vomiting  is 
often  an  early  symptom  of  recovery. 

The  reaction  is  not  always  steady.  Fluctu- 
ations may  occur;  and  relapses  after  an  im- 
provement often  occur  once  or  twice,  each  time, 
however,  with  diminished  severity. 

When  the  torpid  form  of  shock  passes  into 
the  erethitic,  the  condition  becomes  one  termed 
'  prostration  with  excitement' ;  the  respiration  is 
hurried,  the  skin  hot,  and  the  face  flushed.  There 
are  great  thirst,  headache,  and  scanty  urine,  wdth 
restlessness,  tremor,  incoherence  or  delirium,  and 
sleeplessness ;  and  death  from  exhaustion  fre- 
quently follows,  preceded  by  a  haggard,  wild 
expression  of  face,  a  pulse  that  cannot  be  counted, 
subsultus,  and  hiccough. 

After  severe  shock  symptoms  of  excessive  re- 
action are  not  uncommon  ;  and  their  gravity  wiU 
vary  with  the  intensity  of  the  previous  shock. 

Complications  and  SE(itnEL.aE. — The  compli- 
cations which  may  arise  are  those  due  chiefly  to 
loss  of  blood,  or  peculiar  to  the  form  of  injury 
received.  From  ordinary  uncomplicated  shock 
recovery  is  usually  perfect,  but  occasionally,  es- 
pecially after  railway  shock,  permanent  deterior- 
ation of  health  follows,  or  some  impairment  of  a 
special  sense  ;  or  the  mental  vigour  or  temper  of 
the  individual  may  be  changed  for  the  worse. 
In  these  cases  organic  changes  in  the  nerve- 
centres  have  probably  supervened.  In  drunkards 
the  shock  of  injury  very  often  terminates  in  or- 
dinary delirium  tremens. 

Pre-existing  organic  disease,  especially  of  the 
heart  or  kidneys,  renders  persons  more  suscep- 
tible of  the  effects  of  shock,  and  shock  more 
dangerous  and  severe. 

Diagnosis.— The  phenomena  of  shock  bear 
some  resemblance  to  those  of  concussion  and  of 
syncope.  Concussion  is  usually  distinguished 
from  shock  by  the  predominance  of  intellectual 
disturbance  over  the  circulatory  symptoms  ;  and 
syncope  is  in  most  cases  marked  by  its  more 
transitory  duration,  and  by  its  origin  in  loss  of 
blood,  or  in  other  of  the  well-known  causes  of  the 
condition.  Shock,  however,  may  co-exist  with 
eitlier  concussion  or  sj-ncope. 

Pkoonosis. — This  mainly  depends  on  the  na- 
ture of  the  injury,  and  the  physical  and  mental 
power  of  the  individual,  Otherwise,  the  longer 
the  shock  endures,  the  feebler  the  manifestations 
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of  life,  and  more  especially  the  lower  the  tem- 
perature falls,  the  more  unfavourable  becomes 
the  prognosis.  A  fall  of  temperature  below  96° 
nearly  always  presages  a  fatal  issue.  It  is  a 
very  unfavourable  sign  when  no  rise  of  tempera- 
ture takes  place  in  four  or  eight  hours  after  the 
receipt  of  injury.  Extreme  feebleness  of  pulse 
and  respiration,  marked  tremor,  profuse  cold 
sweat,  singultus,  a  feeling  of  impending  dissolu- 
tion, and  involuntary  evacuations,  all  indicate 
gravity  of  the  case. 

Tkeatment.  —  The  objects  of  treatment  in 
shock  are  to  sustain  the  lessened  vitality,  but 
not  to  over-stimulate  it ;  and  to  moderate  subse- 
quent leaction  when  it  is  excessive. 

To  apply  external  warmth  is  the  first  and 
plainest  indication,  as  it  is  one  of  the  best  ap- 
peals to  the  misdirected  circulation.  Hot  water 
bottles  and  hot  blankets  may  be  applied  to  the 
extremities  ;  hot  turpentine  epithems  and  sina- 
pisms to  the  precordia ;  and  turpentine  may  be 
rubbed  along  the  spine  with  advantage.  If  the 
patient  cannot  swallow,  an  alcoholic  stimulant 
may  be  injected  into  the  rectum;  and  ammonia 
may  be  inhaled,  or  subcutaneously  injected.  Slap- 
ping the  hands  and  feet  promotes  recovery  in 
some  cases,  but  this  measure  is  inefiicacious  in 
cases  of  severe  injury,  or  those  accompanied  by 
great  loss  of  blood. 

In  profound  shock,  unaccompanied  by  loss  of 
blood,  the  breathing  must  be  carefully  watched, 
and  failure  guarded  against  by  artificial  respira- 
tion. The  phrenic  nerve  may  be  usefully  stimu- 
lated by  electrodes  placed  along  its  course  in  the 
neck,  and  in  the  epigastrium.  If  the  external 
jugular  vein  be  gorged  with  blood,  it  may  prove 
advantageous  to  open  it,  and  thus  relieve  the 
stagnation  of  the  venous  circulation.  Where 
shock  has  been  accompanied  by  severe  haemor- 
rhage, transfusion  in  extreme  cases  should  be  re- 
sorted to.  As  soon  as  practicable,  nourishment 
must  be  administered,  as  well  as  stimulants. 
Tincture  of  belladonna  has  been  given  in  half- 
drachm  doses  every  hour  in  some  cases,  with 
the  view  of  stimulating  the  cardiac  action,  and 
helping  to  contract  the  paralysed  arterioles. 
The  use  of  calabar  bean  has  been  recommended, 
on  account  of  its  power  to  diminish  the  venous 
accumulation  in  the  abdomen,  by  causing  con- 
traction of  the  veins. 

If  shock  be  associated  with  excitement,  which 
should  be  regarded  as  a  sign  of  want  of  power, 
the  patient  always  requires  support;  and  opium, 
or,  when  this  drug  is  not  desirable,  henbane  or 
chloral,  may  often  be  given  with  advantage. 
An  ice-coil  to  the  head  allays  excitement  and 
promotes  sleep.  In  the  torpid  form  of  shock 
narcotics  are  inadmissible.  Should  inflammatory 
reaction  take  place,  a  regulated  diet,  rest  to 
mind  and  body,  a  gentle  mercurial  purge,  when 
the  secretions  are  deranged,  and  in  young  ple- 
thoric subjects  the  cautious  administration  of 
antimony,  or  a  local  blood-letting,  are  the  chief 
means  to  be  adopted.  Throughout  the  treat- 
ment caution  should  always  be  exercised  not  to 
strain  the  action  of  remedies  too  far. 

The  question  of  operation  in  shock  may  oc- 
Cfisionally  be  difficult  to  solve.  As  a  rule  a  pa- 
tient suffering  from  severe  shock  should  never 
be  operated  ujjon ;  unless,  indeed,  bleeding  be 


going  on,  or  the  arteries  and  nerves  are  much 
exposed  and  lacerated  from  the  violence  of  the 
injury.  When  an  operation  appears  to  be  com- 
pulsory no  anaesthetic  is  required.  It  is  better, 
however,  to  await  partial  reaction  whenever  it  is 
possible  to  do  so. 

WnxiAM  Mac  Cohmac. 

SHOBTNTBSS  OP  BREATH.    See  Re- 

SPiHATiON,  Disorders  of. 

SHOBT-SIGHTEDNESS.    See  Myopia; 

and  Vision,  Disorders  of. 

SIAIiAG-OGUES  {crlaXov,  saliva,  and  fiya, 
I  move). — Synon:  Yic.Sialagogues;  Ger.  Speichel- 
treibende  Mitteln. 

Definition. — Eemedies  which  increase  the  se- 
cretion of  saliva. 

Enxtmeration. — The  principal  sialagognes  are 
Dilute  Acids,  Ether,  Ginger,  Ehubarb,  Horse- 
radish, Iodide  of  Potassium  and  other  iodides, 
Jaborandi,  Mezereon,  Mercury  and  its  salts, 
Mustard,  Tobacco,  Physostigma,  Pyrethrum,  and 
Pebbles. 

Action. — There  are  two  essential  factors  in 
the  secretion  of  saliva ;  the  first  is  the  activity- 
of  the  secreting  cells  in  the  gland,  the  second  is 
a  suificient  supply  of  nutritive  material  to  them, 
from  which  they  may  form  a  secretion.  This 
nutritive  material,  though  it  may  be  lerived  di- 
rectly from  the  lymph-spaces  around  the  cells, 
must  be  ultimately  supplied  by  the  blood  circu- 
lating through  the  glands.  Usually,  therefore, 
when  the  gland  is  in  action,  the  supply  of  blood 
is  greatly  increased,  the  arteries  dilating,  and 
the  blood  flowing  rapidly  through  them.  Some 
drugs,  such  as  physostigma,  will  stimulate  the 
secreting  cells,  while  they  contract  the  blood- 
vessels ;  and  under  these  circumstances,  although 
the  secretion  may  begin  actively,  it  soon  comes 
to  a  standstill  from  want  of  material.  The  se- 
creting cells  may  be  excited  to  activity,  by  sub- 
stances which  stimulate  the  nervous  structures 
within  the  gland  itself,  as,  for  example,  calabar 
bean  (physostigma)  ;  by  stimuli  proceeding  di- 
rectly from  the  encephalon,  as  seen  in  salivation 
occurring  from  the  mere  idea  of  savoury  food ; 
and  by  stimuli  applied  to  the  mouth  and  exciting 
the  gland  reflexly.  Nausea  is  almost  always 
accompanied  by  salivation,  and  substances  which 
cause  nausea  almost  invariably  cause  salivation, 
the  irritation  of  the  stomach  causing  reflex  sali- 
vary secretion.  The  stimulus  here  passes  up 
the  afferent  nerves  to  the  medulla,  and  travels 
down  the  efferent  nerve  to  the  gland. 

Sialagogues  are  divided,  according  to  their 
mode  of  action,  into  two  classes  ( 1 )  topical  or 
direct;  and  (2)  specific,  remote,  or  indirect  siala- 
gogues. The  names  direct  and  indirect  are  com- 
plete misnomers,  just  as  they  are  in  the  case  of 
emetics,  and  they  ought  to  be  discarded,  inas- 
much as  the  so-called  'direct'  sialagogues  are 
those  which  do  not  act  directly  on  the  gland, 
but  on  the  mouth;  and  the  'indirect'  are  those 
which  do  act  upon  the  gland,  affecting  either 
the  nervous  structure  contained  within  it,  or  the 
nerve-centres  directly  connected  with  it 

The  topical  sialagogues  are  dilute  acids,  ether, 
ginger,  rhubarb,  horseradish,  mezereon,  mu.-itnrd, 
pebbles,  pyrethrum,  and  tobacco.    The  remot» 
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Bialagogues  are  iodide  of  potassium  and  other 
iodides,  jaborandi,  mercury  and  its  salts,  physo- 
Btigma,  and  tobacco. 

Topical  sialagogues  excite  secretion  of  saliva 
reflexly,  the  afferent  nerves  being  the  lingual 
and  buccal  branches  of  the  fifth,  and  the  glosso- 
pharyngeal nerves.  The  afferent  nerves,  through 
■which  nauseants  probably  excite  the  salivary 
secretion,  are  the  vagi. 

Of  remote  sialagogues,  iodide  of  potassium 
probably  acts  upon  the  gland-structures,  but 
upon  -which  part  has  not  yet  been  determined. 
It  may,  however,  also  act  reflexly,  by  stimu- 
lating the  sensory  nerves  of  the  mouth,  as  it 
is  excreted  in  the  saliva,  and  the  taste  of  it  is 
often  persistent.  Mercury  probably  acts  partly 
by  affecting  the  gland-structures,  and  partly  by 
affecting  the  mouth.  Jaborandi,  physostigma,  and 
tobacco  appear  to  affect  the  terminal  branches 
of  the  secretory  nerves  in  the  glands. 

Uses. — Saliva  is  useful  in  keeping  the  mouth 
moist,  and  thus  facilitating  mastication,  deglu- 
tition, and  the  movements  of  the  tongue  in 
speaking.  By  moistening  the  faiices  it  also  pre- 
vents or  lessens  thirst.  A  pebble  placed  under 
the  tongue,  or  masticated,  will  keep  up  a  slight 
flow  of  saliva,  and  may  be  useful  for  these  pur- 
poses. Where  this  is  insufficient,  dilute  acids 
are  employed  [see  Acids).  As  the  flow  of  blood 
to  the  glands  is  greatly  increased  through  secre- 
tion, sialagogues  have  been  used  as  derivatives, 
to  lessen  inflammation,  congestion,  and  pain  in 
other  parts  of  the  head,  as  in  tooth-ache,  ear- 
ache, and  inflammation  of  the  ear,  nose,  or  scalp. 
Saliva  has  also,  however,  a  digestive  power 
upon  starch,  and  increase  of  the  flow  may  be 
advantageous  in  imperfect  digestion  of  this  sub- 
stance. When  swallowed,  the  saliva  stimu- 
lates the  secretion  of  gastric  juice,  and  increased 
salivary  secretion  therefore  tends  to  aid  gastric 
digestion.  To  attain  this  object  it  is  best  to 
chew  a  piece  of  ginger  or  of  rhubarb. 

T.  Latjdeb  Brxjnton. 

SIBBETiTS.  —  This  term,  derived  from  a 
Scotch  word,  signifying  '  kindred,'  is  suggestive 
of  a  disease  prevalent  in  families,  and  presumed 
to  be  a  form  of  chronic  syphilis. 

SIBILAWT  bale,  or  BHONCHUS  : 
SIBIIjUS  {sibilus,  whistling). — A  variety  of 
dry  rale  or  rhonchus,  of  a  whistling  or  high- 
pitched  musical  character,  usually  prodiiced  in 
the  smaller  divisions  of  the  bronchi.  See  Physi- 
CAi  ExAJtiNATioN ;  and  Rhonchds. 

SICILY. — A  warm,  moist,  winter  climate. 
Climate  of  base  of  J3tna  more  variable  than  N. 
coast.  See  Climate,  Treatment  of  Disease  by  ; 
and  Palermo, 

SICK  HEADACHE.— A  popular  synonym 
for  megrim.    See  JMLeguim. 

SICKNESS. — A  common  name  for  vomit- 
ing.   See  VoMiTLNO. 

SIGHT,  Disorders  of.  See  Vision,  Dis- 
orders of. 

SIGNS  OP  DISEASE.  See  Disease, 
Symptoms  and  Signs  of;  and  Physical  Exami- 
nation-. 
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SINGXTLTTTS  (Lat.  sobbing,  hiccup).— A 
synonym  for  hiccup.    See  Hiccup. 

SINTTS  (Lat.). — Pathologically,  sinus  means 
a  narrow  track  of  variable  length,  leading  from 
a  chronic  abscess  to  a  free  surface.  See  Abscess. 

SINUSES  CEBEBEAL,  Diseases  of. 
See  Meninges,  Diseases  of, 

SINUSES,  NASAL,  Diseases  of.  Set 
Nose,  Diseases  of. 

SIXTH  NEEVE,  Diseases  of.— The  sixth 
nerve,  or  ahdiicens  oculi,  confers  motor  power 
on  the  external  rectus  muscle  of  the  eyeball, 
and  its  morbid  states  of  excessive  or  defective 
function  are  indicated  by  corresponding  spasm  or 
paralysis  of  that  muscle. 

1.  Spasm  of  the  external  rectus. — This 
condition  is  very  rare,  except  as  a  consequence 
of  some  change  in  the  visual  functions  of  the  eye. 
The  external  rectus  may  then  habitually  overact, 
causing  divergent  strabismus.  Permanent  con- 
traction occurs  when  there  is  complete  paralysis 
of  its  antagonist,  the  internal  rectus.  Spasm 
may  occur  from  irritation  of  the  nucleus  or 
fibres  of  the  sixth  nerve,  as  in  meningitis  of 
the  base.  The  symptoms  are  inclination  out- 
ward of  the  affected  eye,  and  consequent  diver- 
gent strabismus.  The  treatment  is  that  of  the 
cause  on  which  it  depends.    See  Strabismus. 

2.  Paralysis  of  the  external  rectus. — 
.35TIOLOGT. — The  common  causes  of  this  condition 
are  cold,  acting  possibly  on  the  nerve-fibres 
within  the  muscle,  but  more  probably  by  giving 
rise  to  inflammation  around  the  trunk  of  the 
nerve  ;  syphilis,  by  causing  growth  on,  or  exuda- 
tion round,  the  nerve,  or  meningeal  thickening ; 
meningitis;  pressure  on  the  nerve  by  aneurism 
or  tumour ;  and  organic  diseases  of  the  pons. 
Transient  or  permanent  paralysis  sometimes 
accompanies  sclerosis  of  the  posterior  columns 
of  the  spinal  cord  (locomotor  ataxy) ;  its  cause  is 
obscure. 

Symptoms. — Paralysis  of  the  external  rectus 
causes  inability  to  move  the  affected  eye  out- 
wards, and  hence  convergent  strabismus,  and 
homonymous  diplopia  when  looking  at  an  object 
on  the  affected  (say  left)  side  of  the  middle 
line,  the  images  becoming  more  distant  as  the 
object  is  moved  to  the  left,  but  parallel,  and  on 
the  same  level,  so  long  as  it  is  on  the  level  of 
the  eye.  When  looking  up  or  down  as  well  as 
out,  the  second  image  slants,  the  two  being 
nearer  together  at  the  lower  end,  and  the  .second 
image  the  lower  of  the  two  when  looking  up 
and  out.  On  looking  down  and  out,  the  two 
images  are  nearer  together  at  the  top  than 
at  the  bottom,  and  the  second  iniuge  is  on  a 
higher  level  than  the  other.  There  is  erroneous 
projection  of  the  field  of  vision. 

Diagnosis. — Paralysis  of  the  sixth  nerve  is 
easily  recognised,  except  when  slight  in  degree. 
In  the  latter  case  it  may  often  be  detected  by 
a  careful  search  for  the  diplopia,  or  by  the 
secondary  deviation  of  the  sound  eye  in  the 
same  direction  when  that  eye  is  covered  and  an 
object  fixed  by  means  of  the  weak  muscle.  See 
Strabismus. 

PnonNosis.— The  prognosis  is  most  favourable 
when  the  paralysis  is  due  to  cold  or  syphilis  ;  least 
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favourable  when  due  to  meningitis  or  tumour. 
When  associated  with  ataxy,  it  is  usually  re- 
covered from,  but  a  return  is  common. 

Tkeatment. — When  the  complaint  is  of  rheu- 
matic origin,  the  treatment  should  consist  of  hot 
foraentatious  to  the  temple ;  counter-irritation 
by  blisters  ;  and  iodide  of  potassium  and  tonics 
internally.  If  of  syphilitic  origin  iodide  of 
mercury  or  of  potassiiim  should  of  course  be 
given. 

In  spinal  mischief,  strychnia  and  arsenic  are 
useful.  In  obstinate  cases,  faradization,  or  the 
interrupted  battery  current,  may  be  applied  to 
the  muscle  through  the  eyelid,  or  to  the  temple 
to  produce  a  reflex  effect.  The  direct  applica- 
tion to  the  muscle  through  the  conjunctiva  is 
too  painful.  W.  R.  G-owbbs. 

SKIN,  Diseases  of. — Synon.:  'Fi.  Maladies 
de  la  Peau ;  Ger.  Hautkranklieiten. 

Definition. — Cutaneous  diseases  may  be  de- 
fined as  an  aberration  of  the  skin  from  the 
standard  of  health,  evidenced  by  an  alteration  in 
its  appearance,  qualities,  sensibility,  functions, 
and  relations  to  the  rest  of  the  organism, 

Classlpication. — The  ancients  classed  diseases 
of  the  skin  according  to  coloiu',  roughness  or 
smoothness,  and  bulk.  At  the  present  time  we 
shall  find  no  better  classification  for  all  practical 
purposes  than — (1)  diseases  of  the  circulation ; 
(2)  of  nutrition  ;  and  (3)  of  sensibility.  This  ap- 
plies to  the  skin  in  general ;  but  the  compound 
nature  of  the  skin — consisting  as  it  does  of  a 
pigment-organ,  the  rete  mucosum  ;  a  horny 
covering,  the  epidermis;  an  apparatus  of  sebi- 
parous  and  sudoriparous  glands;  and  a  special 
outgrowtli  of  the  derma,  the  hair — requires  an 
expansion  of  this  classification,  so  as  to  include 
specially  the  diseases  of  these  separate  parts. 
Hence  a  very  simple  subdivision  of  diseases 
of  the  skin,  founded  on  the  anatomical  struc- 
ture of  tlie  organ,  would  be,  besides  diseases  of 
the  ski7i  in  general — (4)  diseases  of  the  rete 
mucosum;  (5)  diseases  of  the  epidermis;  (6) 
diseases  of  the  glandular  apparatus;  and  (7) 
diseases  of  the  hair-follicles  and  hair. 

1.  Biseasco  of  the  Circulation. — Diseases  of 
the  cutaneous  circulation  are  manifested  by 
hypersemia,  and  principally  by  inflammation; 
and  inflammation,  according  to  its  origin  from 
ordinary  constitutional  causes  or  from  blood- 
poison,  admits  of  a  division  into  common  inflam- 
mation and  specific  inflammation.  Common  in- 
flamraatiou  is  represented  by  eczema,  erythema, 
pemphigus  and  anthrax ;  and  specific  inflamma- 
tion by  the  exanthemata,  syphilis,  and  elephan- 
tiasis. The  four  examples  of  diseases  of  common 
inflammation  above  mentioned  may  be  taken  as 
types  of  so  many  groups  of  cutaneous  disease, 
for  example,  eczematous,  erythematous,  phlyc- 
tenous,  and  anthracoid.  The  eczematous  group 
comprises  eczema,  scabies,  lichen,  and  impetigo ; 
the  erythematous  group,  erythema  and  ery- 
sipelas ;  the  phlyctenoid  group,  miliaria,  pem- 
phigus, and  herpes ;  and  the  anthracoid  group, 
ecthyma,  hordeolum,  furunculus,  and  anthrax. 
In  like  manner,  treating  specific  inflammation 
according  to  the  same  method,  we  have  an  ex- 
anthematoufl  group,  composed  of  rubeola,  scar- 
latina, and  variola;  a  syphilous  group  presenting 


itself  in  the  forms  of  erythema,  papule,  tubercle, 
ulcer,  and  gummated  tumour ;  and  an  elephantoua 
group,  which  includes  the  macular,  tubercular, 
ansesthetic,  and  mutilating  forms  of  elephan- 
tiasis. 

2.  Diseases  of  Nutrition. — Diseases  of  nutri- 
tion are  consequent  on  aberration  of  nutritive 
function,  sometimes  in  the  form  of  dystrophy  or 
altered  nutrition,  sometimes  as  atrophy  or  ab- 
sence of  nutrition,  and  sometimes  as  hypertrophy 
or  excessive  growth.  Under  the  head  of  dys- 
trophic aflfections  are  to  be  included — lepra  or 
psoriasis,  struma  or  scrofula,  lupus,  lymphoma, 
xanthoma,  and  epithelioma ;  under  that  of  atro- 
phic aflFections — dermatoxerasia,  ichthyosis,  sau- 
riosis, striae  atrophies,  morphoea,  and  scleriasis ; 
and  under  the  head  of  hypertrophic  affections — 
spilus,  verruca,  comu,  clavus,  angeioma,  fibroma 
general  and  partial,  and  mycosis ;  general  fibroma 
including  spargosis  or  elephantiasis  Arabum;  and 
partial  fibroma,  moUuscum,  and  cheloma. 

3.  Diseases  of  Sensibility. — Diseases  of  in- 
nervation comprehend  pruritus,  prurigo,  derma- 
talgia,  neuroma,  which  are  examples  of  dys- 
sesthesia ;  with  hypersesthesia  and  auEesthesia. 

4.  Diseases  of  Pigmentation. — Disease  of  the 
rete  mucosum,  the  seat  of  the  colour  of  the 
skin,  constituting  chromatopathia  and  a  group  of 
chromatopathic  affections,  has  its  principal  seat 
in  the  rete  mucosum,  and  is  manifested  by  excess 
of  pigment,  termed  melasma  or  melanopathia ; 
deficiency  of  pigment,  termed  achroma  or  leuco- 
pathia ;  and  aberrations  from  the  normal  standard 
of  colour,  as  in  xanthochroia  or  excess  of  yellow, 
and  cyanopathia,  or  the  presence  of  blue  pigment 
in  the  skin.  To  this  group  must  also  be  added 
the  leaden  or  slate-coloured  hue  of  the  integament, 
produced  by  the  chemical  operation  of  nitrate  of 
silver  on  the  superficial  portion  of  the  corium, 
named  melasma  tinctum  and  argyria. 

5.  Diseases  of  the  Epidermis  and  Nails. — 
Diseases  of  the  epidermis  and  nails  constitute  an 
epidermic  and  onychopathic  group  of  affections 
of  the  skin,  the  former  of  these  being  remarkable 
for  the  presence  of  a  phytiform  gi'owth  within 
its  structure,  as  in  tinea  or  ringworm,  and  favus — 
the  so-called  nosophyta ;  and  the  latter  embrac- 
ing all  the  varieties  of  disease  of  form,  texture, 
colour,  and  bulk  of  the  nails. 

6.  Diseases  of  the  Cutaneous  Glands. — Diseases 
of  the  glands  of  the  skin  and  their  functions 
constitute  a  group  of  steatopathic  affections, 
and  another  of  idrotopathic  aflfections.  Of  these, 
the  former  includes  steatorrhoea  or  excessive 
secretion,  comedones  or  impacted  secretion,  mol- 
luscum  coutagiosum  scu  adenosum  or  hj'per- 
trophy  of  the  sebiparous  glands,  encysted  tu- 
mours resulting  from  dilatation  of  the  foUicles 
with  sebaceous  secretion,  and  sebaceous  horns 
consequent  on  the  desiccation  of  inspissated 
sebaceous  matter,  exuded  through  an  aperture 
of  the  cyst.  The  idrotopathic  aflfections  compre- 
hend excess,  deficiency,  and  alteration  of  cuta- 
neous perspiration,  represented  by  the  terms 
hyperidrosis,  anidrosis,  osmidrosis  or  foetid  per- 
spiration, chromidrosis  or  coloured  perspiration, 
hsemidrosis  or  sanguineous  sweat,  and  inflamma- 
tion of  the  sweat-glands. 

7.  Diseases  of  the  Hairs  and  Hair-follicles. — 
Diseases  of  the  hair-follicles  and  hair  are  re- 
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^i.'esented  by  afifections  of  the  hair-follicles 
proper,  for  example,  folliculitis,  acue,  gutta 
rosacea,  sycosis,  and  favws  ;  and  by  special  affec- 
tions of  the  hair,  comprehending  alteration  of 
quantity,  colour,  and  structure. 

w(Etiolooy. — The  aetiology  of  cutaneous  diseases 
«mbraces  most  of  the  causes  which  give  rise  to 
disease  of  other  organs  of  the  body;  the  only 
special  characteristic  of  the  skin  being  its  peri- 
pheral distribution,  and  its  consequent  exposure 
to  friation  and  to  the  action  of  the  atmosphere. 
Like  other  organs  it  is  dependent  for  its  health 
upon  healthy  nutrition  and  innervation.  When 
nutrition  is  defective  in  infancy  and  youth,  the 
skin  loses  its  powers  of  resistance  ;  it  becomes 
abnormally  sensitive  to  the  action  of  irritants 
from  within  and  from  without ;  and  it  is  conse- 
quently prone  to  eczema,  lichen,  struma,  and  acne. 
Hence  derangements  of  digestion  and  cutting  of 
teeth  are  common  causes  of  eczema  in  infants; 
struma  is  often  developed  for  the  first  time  with 
the  appearance  of  the  permanent  teeth;  and  acne 
accompanies  the  active  development  of  the  hair 
at  and  after  puberty.    Thus,  in  considering  the 
aetiology  of  diseases  of  the  skin,  we  may  take 
as  a  starting-point  a  weak  organ,  whatever  the 
causes  of  that  weakness  of  organ  may  have  been, 
and  then  endeavour  to  discover  the  agency  of 
the  exciting  cause.  A  weakly  parent  may  become 
the  mother  of  an  ill-nourished  infant,  or  may  be 
unable  to  supply  it  with  congenial  food ;  a  weak 
and  sensitive  skin  follows ;  and  then  a  variety  of 
excitants,  operating  on  a  skin  so  predisposed,  may 
give  rise  to  an  eczema.  Or,  if  in  place  of  a  weakly 
parent  we  assume  a  faulty  digestive  apparatus, 
the  skin  may  equally  be  the  siifferer,  and  then 
an  accidental  malassimilation  will  become  an 
exciting  cause  of  eczema,  erythema,  or  urticaria. 
In  like  manner  an  external  irritant,  such  as 
friction,  may  promote  the  development  of  an 
eczema.  The  cause  may,  however,  be  in  itself  so 
potent  as  to  develop  an  exanthem  in  an  other- 
wise healthy  skin,  as  in  the  exanthematous 
fevers. 

Disturbances  of  innervation  may  be  associated 
with  discolouration  of  the  skin,  as  in  Addison's 
disease  ;  or  with  eruptions,  such  as  herpes. 

Next  to  malassimilation  and  specific  poisons  as 
causes  of  cutaneous  disease,  defective  nutrition 
is  evinced  in  ichthyosis,  achroma,  alopecia,  and 
lupus  erythematosus;  and  aberration  of  nutrition 
in  struma,  lupus,  lepra  vulgaris,  and  in  the  various 
forms  of  hypertrophy,  general  and  partial. 

Poisonous  articles  of  food  may  produce  skin- 
eruptions.  Thus  urticaria  follows  the  use  of  cer- 
tain kinds  of  fish,  more  especially  mussels,  or 
of  other  indigestible  substances.  Certain  drugs, 
too,  have  a  specific  action  on  the  skin,  giving 
rise  to  various  forms  of  rash  ;  for  example,  the 
salts  of  iodine  and  bromine,  cubebs,  copaiba,  and 
quinine.  Borax  has  recently  been  said  by  Dr. 
Gowers  to  produce  psoriasis  (Lancet,  1881,  vol. 
ii.). 

As  a  summary  of  the  aetiology  of  cutaneous 
diseases,  they  may  be  said  to  be  thu  product  of 
a  feeble  organ,  induced  by  debility  or  derange- 
ment of  constitution  ;  and  the  therapeutical 
corollary  will  follow — restore  power  to  the  con- 
stitution, the  organ  will  recover,  and  the  disease 
will  cease. 
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Symptoms. — The  semeiology  or  symptomato- 
logy of  cutaneous  diseases  is  principally  mani- 
fested by  alteration  of  the  colour,  texture,  and 
sensibility  of  the  skin.  Change  of  colour  maj 
proceed  from  abuormal  circulation,  giving  rise  to 
various  tints  of  red,  ranging  from  scarlet  to  livid; 
or  from  aberrations  of  pigment.  Change  of  tex- 
ture is  evinced  by  abnormal  hardness  or  softness,,; 
thickness  or  thinness,  roughness  or  smoothness,  ■ 
swelling  or  prominence,  or  solution  of  continuity 
in  the  form  of  cracks  or  ulcers. 

Colouj. — (a)  The  brighter  tints  of  redness  pro- 
ceed from  active  hpperamia,  while  the  duller,  the 
purple,  and  the  livid  are  the  consequence  of  pas- 
sive hypersemia.  The  brightest  of  the  hues  of  red- 
ness are  met  with  in  erythema,  urticaria,  eczema, 
and  scarlatina;  the  tint  of  roseola,  rubeola,  and 
the  syphilodermata  trenches  on  the  purple ;  while 
the  hypersemia  resulting  from  venous  congestion 
is  livid  and  almost  black,  as  we  see  evinced  in 
■morbus  cmndeus,  in  chilblain,  and  in  anthrax. 
Angeiectasia  and  nsevi  are  scarlet,  crimson,  purple 
or  livid,  in  correspondence  with  the  activity  of 
circulation  through  their  blood-vessels  ;  and 
effusions  of  blood  into  the  cutaneous  tissues,  as  in 
purpura  and  ecchymosis,  range  between  crimson 
and  black.  It  is  essential  to  distinguish  between 
a  redness  which  is  transient  and  one  which  is 
permanent ;  between  that  which  may  be  regarded 
as  a  pathological  blush,  such  as  erythema  and 
urticaria,  that  which  indicates  a  superficial  in- 
flammation, as  in  the  case  of  eczema  and  erysipe- 
las, or  a  deeper  inflammation,  as  in  the  instance 
of  furunculus  and  anthrax ;  and  in  the  case  of 
permanent  redness,  a  state  of  angeiectasia  or  a 
vascular  naevus. 

(6)  Changes  of  colour  from  aberration  of  fig- 
mentation  are  commonly  restricted  to  the  rete 
mucosum,  and  range  in  hue  from  the  whiteness 
of  achroma,  through  the  yellow  and  brovvn  stains 
of  lentigo  and  chloasma,  to  the  deepest  black  of 
melasma.  Altered  pigmeutation  is  also  met  with 
in  the  tissue  of  the  corium ;  as  in  the  yellow 
tints  of  xanthoma,  the  black  deposits  of  melasma, 
the  chemical  stain  of  oxide  of  silver,  and  the 
mechanical  colouration  of  tattoo. 

Texture. — Alterations  of  texture  of  the  skin 
are  discoverable  by  the  touch  as  well  as  by  the 
eye.  Infiltration  of  the  cutaneous  tissues  commu- 
nicates to  the  hand  a  feeling  of  density  and 
thickness;  this  may  always  bo  observed  in  eczema, 
where  it  gives  rise  to  slight  swelling,  but  is  most 
conspicuous  in  erysipelas,  and  in  the  tumescent 
forms  of  erythema.  Similar  infiltration,  together 
with  hyperaemia  and  hypertrophy,  produces  the 
various  forms  of  pimples,  tubercles,  and  tumours 
of  the  substance  of  the  skin.  We  must,  however, 
except  from  this  cause  the  tubercles  of  urticaria, 
which  are  consequent  on  muscular  contractility; 
and  those  of  chronic  syphilis,  elephantiasis,  lupus, 
lyniphadenoma,  and  epithelioma,  which  are  due 
to  the  formation  of  a  new  tissue.  In  chronic 
eczema,  in  the  lepra  of  the  Greeks,  and  in  dif- 
fused lichen  planus,  the  skin  is  sometimes  found 
as  hard  and  dense  as  leather,  from  infiltration  • 
and  in  this  state  it  not  infrequently  cracks  and 
breaks,  so  as  to  produce  cliaps  or  rhagades.  The 
skin  is  apt  to  be  roughened  in  chronic  eczema 
by  hypertrophy  and  exfoliation  of  the  epidermis, 
and  most  conspicuously  so  in  lepra  vulgaris' 


143-t  SiaN,  DISEASES  OF. 
while  a  state  of  congenital  roughness  of  the  skin 
is  pathognomonie  of  xeroderma  and  ichthyosis. 
In  alopecia  universalis  the  skin  is  morbidly  soft 
and  smooth  ;  and  it  is  likewise  smooth  and  thin, 
from  defect  of  nutrition,  in  alopecia  areata.  The 
texture  of  the  skin  is  also  rendered  abnormal  by 
the  prominence  of  the  follicles  of  the  skin  in  the 
form  of  papulae,  as  in  a  cutis  anserina  resulting 
from  vascular  congestion  and  infiltration  instead 
of  from  muscular  spasm ;  by  the  production  of 
vesicles  and  sero-pustules,  the  consequence  of 
[exudation;  by  surface  exudation  giving  rise  to 
crusts  of  various  thickness — all  of  these  states 
being  common  to  eczema ;  by  the  hypertrophic 
laminae  of  epidermis  generated  by  the  congested 
blotches  of  lepra  vulgaris  ;  and  by  the  ulcers  of 
lupus,  syphilis,  and  elephantiasis.  It  is  impor- 
tant, therefore,  to  discriminate  between  variation 
of  texture  due  to  alteration  of  the  skin  in  its 
vrhole  or  in  its  parts.  Thickness  and  condensa- 
tion may  proceed  from  infiltration  solely,  from 
infiltration  with  active  hypersemia,  from  infiltra- 
tion with  hypertrophy,  or  from  the  development 
of  a  new  and  abnormal  tissue  ;  it  may  be  re- 
stricted to  the  derma  proper,  or  it  may  spread  to 
the  subcutaneous  tissues ;  or  the  alteration  may 
be  one  involving  separately  the  papillae,  the 
glands,  or  the  fibrous  or  other  tissues  of  the 
corium. 

Sensibility.— Altered  sensibility  maypresent 
itself  as  an  excess  or  defect  of  sensibility,  itching, 
tingling,  pricking,  heat,  chill,  or  actual  pain. 

I)iAGNOsis. — The  diagnosis  of  cutaneous  dis- 
eases is  governed  primarily  by  the  physiognomy 
of  the  affection,  aided  by  corroborative  evidence 
supplied  by  the  history,  constitution,  age,  dura- 
tion, cause,  regional  distribution,  symptoms,  &c. ; 
in  a  word,  by  all  the  information  which  patho- 
logy and  experience  have  brought  to  bear  on  the 
subject. 

PfiOGNOSis. — The  prognosis  of  cutaneous  dis- 
eases i.s  in  general  favourable.  They  are  vexatious 
to  the  patient,  sometimes  on  account  of  their  ugli- 
ness, at  other  times  from  the  teasing  itching,  or 
even  pain,  by  which  they  are  accompanied ;  but 
they  are  rarely  fatal.  Indeed  their  gravity  is 
regulated  by  their  cause,  and  by  the  constitution 
of  the  patient,  rather  than  by  their  own  intrinsic 
qualities.  The  most  universal  of  cutsineous  dis- 
eases, eczema,  originates  in  malassimilation  ;  and 
its  cure  or  persistency  will  depend  on  our  powers 
of  restoring  assimilation  to  a  healthy  standard, 
and  this  again  will  be  governed  by  the  circum- 
stances and  position  in  life  of  the  patient.  Ery- 
thema, and  especially  urticaria,  are  due  to  a  state 
of  constitution,  and  in  themselves  are  simply  a 
-symptom  of  constitutional  disorder.  Sufferers 
from  pemphigus  sometimes  die,  because  pem- 
phigus is  often  a  symptom  of  asthenia  and  ca- 
chexia ;  and  anthrax,  which  occasionally  kills  by 
pain  alone,  is,  in  general,  only  fatal  from  con- 
stitutional complication.  In  specific  inflamma- 
tion of  the  skin  the  prognosis  turns  upon  the 
curability  of  the  major  disorder  — of  tlie  rubeola, 
the  scarlatina,  the  variola,  the  sypliilis,  or  the 
elephantiasis  ;  and  these  are  nil  curable,  saving 
accidental  complications,  except  elephantiasis, 
■which  must  bo  regarded  as  an  incurable  disease. 
In  the  dystrophic  affections— the  Greek  lepra, 
struma,  and  epithehoma,  medicine  is  placed  at 
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the  mercy  of  a  feeble  constitution  ;  and  although 
we  may  do  much  to  improve,  we  cannot  profess 
to  cure.  The  .same  may  be  said  for  the  rest  of 
the  nutritive  affections  ;  we  can  cure  some,  such 
as  ichthyosis,  but  we  must  fail  signally  in  our 
attempts  to  cure  others,  because  we  possess  no 
direct  means  of  reiiovating  a  faulty  constitution, 
or  of  giving  strength  and  energy  to  a  feeble 
organ,  and  thus  restoring  its  normal  function. 
The  neuropathic  affections,  agiiin,  present  to  us 
the  problem  of  cure  of  a  disordered  nervous 
system;  if  that  disorder  be  simply  functional  or 
due  to  derangement  of  general  health,  we  shall 
probably  succeed;  if  the  alteration  in  the  nerve- 
tissue  be  organic,  we  must  necessarily  fail. 

Teeatment. — The  treatment  of  cutaneous 
diseases  divides  itself  naturally  into  constitu- 
tional and  locaL  Sometimes  the  constitutional 
treatment  is  alone  essential,  as  in  non-ulcerative 
syphilis;  at  other  times  local  treatment  only  is 
required,  as  in  the  chronic  forms  of  eczema, 
termed  psoriasis  by  Willan  and  Bateman ;  but 
in  general  a  judicious  combination  of  the  two  is 
necessary.  The  aim  of  therapeutical  treatment 
should  be  to  restore  healthy  function  and  normal 
vital  power ;  and  the  recovery  of  these  will  fre- 
quently prove  sufficient  to  accomplish  the  cure  of 
the  local  affection,  if  the  latter  have  been  shielded 
in  the  meantime  by  soothing  applications.  Mild 
tonic  aperients,  succeeded  by  tonics,  especially 
by  quinine,  iron,  and  arsenic,  constitute  the  spe- 
cial treatment  of  the  -whole  family  of  inflamma- 
tory affections  of  the  skin.  Where  the  restora- 
tion of  the  nutritive  power  of  the  skin  is  a 
primary  indication,  as  in  non-inflammatory  lepra 
vulgaris,  and  in  every  instance  in  which  the 
nutrition  of  the  skin  is  to  be  amended,  arsenic 
may  be  regarded  as  a  specific  remedy. 

The  local  remedies  for  cutaneous  diseases  are 
alleviative.  stimulant,  and  caustic.  Alleviative 
remedies,  such  as  the  oxide  of  zinc  ointment,  are 
especially  adapted  to  the  inflammatory  affections, 
headed  by  eczema ;  chronic  eczema  and  lepra 
vulgaris  or  psoriasis  require  the  stimulating 
help  of  the  mercurial  ointments  and  tar ;  while 
lupus  and  epithelioma  necessitate  the  employment 
of  caustics,  such  as  nitrate  of  silver  and  potassa 
fusa.  Besides  these,  which  are  the  essential  re- 
medies, there  are  others  adapted  for  special  pur- 
poses, which  are  mentioned  in  connection  with 
the  different  dise:ises  to  wliich  they  are  appli- 
cable. They  consist  principally  of  absorbent 
powders  and  lotions  ;  lotions  to  relieve  pruritus  ; 
and  sulphur  applications  for  scabies. 

The  several  diseases  of  the  skin  are  fully  dis- 
cussed under  their  respective  headings. 

Erasstos  Wilson. 

SKIN",  BRONZED. — A  form  of  pigmentary 
discolouration  of  the  skin,  embodying  a  reddish 
tint,  in  lieu  of  the  yellow  and  green  hues  which 
are  met  with  in  lentigo  and  chloasma,  and  the 
absolute  black  of  melasma.  When  the  com- 
plexion is  darkened  by  the  action  of  the  atmo- 
sphere and  of  the  sun,  it  is  said  to  be  bronzed  ; 
and  the  term  'bronzed  skin'  has  become  familiar 
also  in  consequence  of  its  application  to  the 
melasma  of  the  skin  in  Addison's  disease.  Bronzed 
skin,  again,  calls  to  mind  the  copper  colour  of 
chronic  syphiloderma,  in  which  the  melasma  is 
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modified  by  red  and  yellow.  In  alliance  with 
Addison's  disease,  melasma  must  not  be  regarded 
as  specific,  but  simply  as  the  ordinary  melasmic 
change  of  colour  of  the  disordered  skin,  of  which 
the  '  bronze  '  tint  is  an  accidental  modification. 
iSee  Addison's  Disease  ;  and  Pigmentabt  Skin- 
diseases.  Ebasmtjs  Wilson. 

SKIN,  DISCOLOURED.  See  Pigsientaey 
Skin-Diseases. 

SKIW-BOtriTD  DISEASE.— A  popular 
synonym  for  Sclerema  neonatorum.  See  Sclerbbia 
Neonatoeum. 

SKODAIO  BESONANCE.— A  peculiar 
high-pitched  resonance,  found  chiefly  at  the  ster- 
no-clavicular  region  of  the  chest,  in  some  eases 
of  pleural  effusion.    See  Phtsical  Examination. 

SKOIiIOSIS  {cTKoKih?,  crooked). — A  synonym 
for  curvature  of  the  spine.  See  Spine,  Diseases 
and  Curvatures  of. 

SKULL,  Diseases  and  Deformities  of. — 

Stnon.  :  Fr.  Maladies  du  Crane ;  Ger.  Krank- 
heiten  des  Schadcls. — The  principal  diseases  and 
deformities  of  the  skull  will  be  discussed  in  the 
following  order  :— 1.  Changes  of  shape ;  2.  Vari- 
ations in  size  ;  3.  Meningocele  and  Hernia  Cere- 
bri ;  4.  Cephalhaematoma ;  5.  Inflammation ;  6. 
Eickets;  7.  Craniotabes ;  8.  Syphilis;  and  9. 
Tumours. 

1.  Changes  of  siape.-The  shape  of  the  skull 
not  only  varies  much  amongst  the  different  races 
of  mankind,  but  in  each  race  variations  are  to 
be  found,  sometimes  depending  upon,  sometimes 
independent  of,  disease  in  the  individual.  A 
glance  at  any  extensive  collection  of  crania  is 
sufBcient  to  indicate  how  much  larger  some 
skulls  are  than  others,  in  proportion  to  their 
width  ;  how  in  some  the  vertical  diameter  is  pro- 
portionally great,  in  others  small ;  how  some  have 
wide  cheekbones,  some  depressed  noses,  and  others 
projecting  jaws.  The  old  classification  of  Blu- 
menbach  has  now  been  superseded  by  the  nume- 
rous and  minute  observations  of  recent  investi- 
gators. Por  a  short  account  of  the  methods  of 
craniometry  now  in  use,  and  of  the  present  tran- 
sitional state  of  the  science,  the  reader  is  referred 
to  the  ninth  ecUtion  of  Dr.  Jones  Quam' a  Afiaiomi/, 
vol.  i.  p.  80,  where  he  -will  also  find  references  to 
most  of  the  important  works  upon  the  subject. 

The  skull  is  seldom  perfectly  symmetrical; 
the  asymmetry  being  usually  more  marked 
behind  than  in  front.  This  is  shown  not  only 
by  a  coarse  examination  of  the  exterior,  but  by 
referring  to  the  diiferences  between  the  sulci 
and  foramina  on  the  two  sides,  which  are  so 
commonly  met  with.  A  familiar  illustration  is 
afforded  by  the  fact  that  the  nose  is  rarely  if 
ever  exactly  in  the  mid  line  of  the  body  ;  but 
much  more  striking  deviations  from  perfect 
symmetry  may  occur,  as,  for  instance,  in  a 
case  recently  reported  by  Mr.  Pearce  Gould  to 
the  Pathological  Society,  in  which  one  half  of 
the  cerebellum  was  absent,  and  there  was  a  cor- 
responding deficiency  of  the  cerebellar  fossa  on 
the  occipital  bone.  Many  savage  races  pro- 
dace  abnormalities  of  the  shape  of  the  skull, 
by  the  application  of  external  pressure  during 
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early  infancy;  and  a  similar  rpsult  has  been 
supposed  to  be  consequent  on  the  method  of 
wrapping  up  the  heads  of  children  that  is  adopted 
in  some  parts  of  France.    A  marked  asymme- 
try of  the  skull  accompanies  that  rare  disease, 
'  hemiatrophy  of  the  face,'  supposed  by  Mr.  Hut- 
chinson to  be  related  in  some  way  to  morphcea. 
There  are  also  recorded  cases  of  hypertrophy 
of  the  bones  of  the  face  and  skull.    A  re- 
markable instance  of  this  disease,  or  ratiier  of 
the  development  of  enormous  hyperostoses,  was 
shown  by  Mr.  Hutchinson,  in  his  recent  lectures 
on  Surgical  Affections  of  the  Nervous  System, 
at  the  Eoyal  College  of  Surgeons.    Here  the 
hyperostoses  appeared  closely  confined  to  parts 
which  were  supplied  by  branches  of  the  fifth 
nerve.   Some  of  these  hypertrophic  cases  are,  no 
doubt,  examples  of  exostosis,  others  of  inflamma- 
tory enlargement.  An  uniformly  thickened  skull, 
depending  presumably,  though  not  certainly,  on 
the  latter  cause,  may  be  either  porous  like  can- 
cellous bone,  or  dense  and  heavy  like  ivory.  There 
is  in  the  museum  of  the  College  of  Surgeons  an 
example  of  both  varieties,  each  of  which  measures 
in  many  parts  no  less  than  1  in.  in  thickness  ;  in 
the  porous  variety  the  sutures  are  usually  more 
or  less  completely  ossified.    The  writer  has  seen 
a  case  in  which,  without  apparent  cause,  the 
growth  of  one  half  of  the  lower  jaw  appeared  to 
be  arrested  about  the  age  of  puberty,  which  gave 
a  peculiar  inequality  to  the  face.  Eemarkable 
deformity  of  the  skull  may  result  from  the  con- 
strained position  in  which  the  head  is  held  by 
patients  sufFering  from  torticollis. 

2.  Variations  in  size.-The  size  of  the  skull  is 
also  subject  to  considerable  variations  in  different 
races.  It  is  somewhat  larger,  on  the  average,  in 
men  than  in  -women.  Amongst  individuals  also 
there  are  very  great  differences.  Great  intellects 
have  sometimes  been  associated  with  large  crania, 
but  oftener  there  has  been  no  such  relationship, 
and  not  unfrequently  the  opposite  has  been  the 
case.  Far  greater,  however,  are  the  modifications 
of  size,  which  depend  upon  pathological  condi- 
tions and  defects  of  development.  Some  of  these 
are  briefly  as  follows  : — 

a.  Microcei^halic  idiots. — Amongst  this  class  of 
idiots,  which  must  be  made  to  include  the  cretins, 
the  skuU  is  remarkably  deficient  in  size.  Micro- 
cephalic skulls  may  be  caused  by  a  too  early 
union  of  the  sutures,  in  which  case  the  want  of 
development  of  the  brain  may  be  looked  upon 
as  a  result  of  this  synostosis;  or  there  may  be 
a  normal  condition  of  the  sutures  as  regards 
union,  but  both  the  brain  and  the  skull  remain 
undeveloped.  The  low  forehead  and  animal  face 
which  are  characteristic  of  this  condition,  give  a 
remarkably  unploasing  appearance  to  the  child. 
The  amount  of  idiocy  depends  upon  the  ."ize  and 
structure  of  the  brain,  and  the  development  of 
the  convolutions.    See  Cretinism. 

b.  Anencephalia  monsters. — This  class  exhibits 
a  more  or  less  complete  deficiency  in  the  develop- 
ment of  the  cranial  bones,  as  well  as  of  the  brain. 
The  great  variety  of  abnormalities  which  may  be 
met  with  will  bo  found  described  in  the  article 
Brain,  Malformations  of 

c.  Hydrocephalic  infants. — These  infants  have 
skulls  of  a  size  proportionate  to  the  amount  of 
fluid  which  is  present,  and  they  may  thus  somo- 
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times  reach  enormous  dimensions.  See  Hydeo- 
CBPHALUS,  Chronic. 

In  this  connection  must  be  mentioned  that 
extremely  rare  disease  in  children — hypertrophy 
and  sclerosis  of  the  brain,  which  involves  a  cor- 
responding increase  in  the  size  of  the  skull.  See 
Bbain,  Hypertrophy  of. 

3.  Meningooele  and  Encephalocele. — 
Closely  related  also  to  hydrocephalus  are  the 
cases  of  meningocele  and  encephalocele.  It  may 
briefly  be  stated  here  that  they  involve  the  exis- 
tence of  a  deficiency  at  some  point  of  the  skull, 
through  which  the  membranes  of  the  brain,  con- 
taining cerebro-spinal  fluid,  or  indeed  some  part 
of  the  brain  itself,  may  protrude.  The  most 
frequent  seat  of  this  disease  is  the  occipital  bone, 
and  the  next  in  frequency  the  nasal  part  of  tlie 
frontal  bone,  but  tumours  of  this  nature  have 
been  met  with  in  other  situations.  It  is  of  the 
highest  importance  to  diagnose  these  two  kinds  of 
tumour  from  those  developed  in  the  bones  of  the 
skull  or  outside  them;  mistakes  in  diagnosis  have 
not  unfrequently  led  to  most  disastrous  results, 
as,  for  example,  when  a  meningocele  has  simu- 
lated a  polypus  of  the  nose,  and  its  removal  has 
been  undertaken.  If  patients  who  have  suffered 
from  meningocele  or  encephalocele  recover — a 
most  rare  occurrence — a  small  hole  may  remain 
in  the  bone  which  presented  the  deficiency,  or 
the  opening  may  be  completely  obliterated. 

4.  CephaltLseiiiatoina.  — True  cephalhsema- 
toma  is  a  collection  of  blood  between  the  perios- 
teum and  the  skull.  It  occurs  congeni  tally, 
usually  on  the  right  parietal  bone,  but  often  on 
the  left,  and  as  a  rule  varies  in  size  from  an  inch 
to  two  inches  in  diameter ;  and  it  is  surrounded 
by  a  hard,  well-defined  margin,  which  ultimately 
is  composed  of  bone.  It  is  probably  in  most 
cases,  if  not  in  all,  the  result  of  mechanical  violence 
during  delivery.  An  exactly  similar  condition 
is  often  seen  as  the  result  of  a  contusion  in 
later  life.  If  left  alone  a  cephalhsematoma 
generally  disappears.  If  suppuration  have  taken 
place  incision  becomes  necessary.    See  Cephal- 

HiElIATOJIA. 

The  term  cephalhaematoma  might  equally  well 
be  applied  to  collections  of  blood  between  the 
dura  mater  and  the  skull.  Such  efiusions  are 
probably  always  traumatic,  and  result  from  the 
rupture  of  a  meningeal  artery  or  vein.  Kserious 
results  do  not  immediately  follow  from  pressure 
on  the  brain,  considerable  thickening  of  the  dura 
mater  may  be  set  up,  accompanied  by  the  symp- 
toms known  as  those  of  pachymeningitis.  See 
Meningks,  Ceuebkal,  Inflammation  of.  Simple 
Traumatic. 

6.  Inflammatory  Diseases. 

a.  Inflammation  of  the  diplo'c  and  its  veiiis. — 

In  cases  of  injury  to  the  skull,  whether  of  the 
nature  of  fracture  or  of  simple  exposure  in  a 
scalp-wound,  inflammation  of  the  diploic  veins 
is  not  uncommon,  if  the  wound  be  allowed  to 
putrefy.  Under  such  circumstances  if  the  outer 
table  be  removed,  the  whole  diploe  and  its  veins 
are  found  to  be  filled  with  pus,  or  on  applying 
a  trepliine  to  a  bono  thus  aflfected,  the  pus  may 
be  seen  to  exude  from  the  divided  veins.  The 
dura  mater,  under  such  circumstances,  may  bo 
afiected,  or  pus  may  collect  between  it  and  the 
bone.  Py«mia,  with  its  characteristic  concomi- 


tant symptoms,  is  the  frequent,  if  not  the  invari- 
able, result.  It  is  not  assumed  that  in  this  affec- 
tion the  outer  and  inner  tables  of  the  skull  escape, 
but  it  is  only  in  the  diploe  that  the  pathological 
process  is  obvious  to  tlie  naked  eye. 

The  only  treatment  that  has  been  suggested  

trephining — does  not  offer  any  hope  of  alleviating 
the  symptoms.  \ 

b.  Chronic  osteitis.— This  may  affect  the  bones 
of  the  skull  without  apparent  cause,  but  in  the 
majority  of  cases  depends  upon  the  syphilitic 
taint.  Sometimes  aU  the  bones  of  the  skull 
become  thickened  and  enormously  massive,  the 
surface  being  much  roughened  and  often  worm- 
eaten.  At  other  times  irregular  hyperostosis 
may  be  the  result.  Considerable  thickenings  of 
some  of  the  cranial  bones,  the  result  of  an  im- 
perfect vascular  osseous  deposit,  are  found  in 
some  infants  affected  with  congenital  syphilis. 
These  are  mostly  met  with  about  the  fonta- 
neUes,  especially  on  the  frontal  and  parietal,  and 
sometimes  the  temporal  bones.  The  irregular 
hyperostoses  are  mostly  the  result  of  local  peri- 
ostitis ;  in  fact,  they  are  ossified  nodes.  Chronic 
osteitis  is  the  cause  of  the  falling- in  of  the  bridge 
of  the  nose  or  the  massive  condition  of  the  same 
part,  which  gives  such  a  characteristic  appear- 
ance to  a  child  suffering  from  congenital  syphilis. 

The  treatment  must  be  directed  against  the 
constitutional  taint,  if  any  is  to  be  discovered. 

c.  Caries. — Chronic  osteitis  can  hardly  be  con- 
sidered apart  from  caries,  which,  again,  in  the 
majority  of  cases,  depends  upon  syphilis,  thoxigh 
more  rarely  on  the  strumous  diathesis.  It  is 
usually  caused  by  the  penetration  of  a  superficial 
ulcer  into  the  deeper  structures,  or  by  the  sepa- 
ration of  the  periosteum,  resulting  from  perios- 
titis. It  is  frequently'  associated  with  more  or  less 
chronic  osteitis  and  necrosis.  One  of  the  most 
frequent  seats  of  caries  of  the  skull  is  the  fore- 
head, as  a  sequence  of  tertiary  syphilitic  ulcera- 
tion {corona  Veneris).  Another  common  seat  is 
the  hard  palate,  which  is  often  perforated  as 
the  disease  advances.  Caries  may  occur  in  the 
occipito-atlantal  articulation  (Pott's  disease), 
followed  by  a  train  of  symptoms  which  will  be 
found  discussed  in  other  parts  of  this  work. 
Caries  of  the  temporal  bone,  either  of  the  petrous 
or  mastoid  portions,  frequently  follows  otitis 
media,  and  is  not  uncommonly  the  intermediate 
stage  between  this  disease  and  meningitis  or 
cerebral  abscess. 

Beyond  precautions  for  maintaining  cleanli- 
ness, little  or  nothing  can  be  done  to  relieve  this 
condition  by  the  surgeon  ;  and  with  regard  to 
other  cases  of  caries  of  the  skull,  whether  con- 
sidered pathologically  or  clinically,  nothing  can 
be  added  which  does  not  apply  to  the  same 
disease  in  other  parts  of  the  body.  Caries  of 
the  occipito-atlantal  articulation  is  well  treated 
in  the  early  stages  by  the  actual  cautery. 

d.  Necrosis. —  Necrosis  of  the  skuU  not  unfre- 
quently depends  upon  a  traumatic  cause,  such  as 
scalp-wounds  or  burns ;  but  here  again  the  syphi- 
litic form  is  exceedingly  common.  It  may  also  de- 
pond  upon  disease  of  the  middle  ear.  Simple  trau- 
matic necrosis  leads  to  the  separation  of  a  seques- 
trum in  the  usual  way.  Sj-jDhilitic  necrosis  often 
depends  upon  some  form  of  ulceration,  or  upon 
periostitis,  and  may  be  accompanied  by  extensive 
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caries  and  chronic  osteitis.  The  separation  of 
syphilitic  sequestra  is  generally  a  remarkably 
tedious  process ;  and  they  are,  moreover,  often 
surrounded  by  little  or  no  reparatory  callus,  so 
that  after  their  removal  it  is  no  rare  occurrence 
to  find  the  dura  mater  pulsating  over  a  large 
area  at  the  bottom  of  the  -wound.  At  the  same 
lime  this  rule  is  not  invariable ;  it  is  common  to 
find  great  thickening  if  necrosis  of  the  bones  of 
the  orbit  occur,  which  may  cause  permanent  dis- 
placement of  the  eyeball.  The  writer  has  seen 
a  large  piece  of  the  body  of  the  sphenoid  sepa- 
rated as  a  sequestrum,  including  the  sella  tur- 
cica, and  removed  through  the  nose  without  the 
slightest  evil  result  to  the  patient. 

Necrosis  is  not  unfrequently  met  with  affect- 
ing the  bones  of  the  face.  Thus  a  part  or  the 
whole  of  the  upper  or  the  lower  jaw  may  die, 
and  be  separated  as  a  sequestrum.  Necrosis  of 
the  jaws  often  depends  on  inflammation  set  up 
by  carious  teeth.  Another  cause,  happily  not  now 
frequently  met  with,  is  the  poisonous  effect  of 
the  fumes  of  phosphorus  in  persons  employed  in 
the  manufacture  of  this  substance,  and  in  that 
of  lucifer  matches  {see  Phosphobus,  Poisoning 
by).  The  same  remarks  apply  to  the  abuse  of 
mercury.  But  besides  these  more  special  causes, 
necrosis  of  the  bones  of  the  face  may  depend 
upon  those  more  general  states  which  are  sup- 
posed to  stand  to  necrosis  of  other  bones  in  the 
relation  of  cause  and  effect ;  such  as  fevers  and 
the  like.  The  amount  of  thickening  round  a 
necrosed  upper  jaw  has  not  unfrequently  led  to 
its  removal  in  mistake  for  a  tumour ;  it  is,  there- 
fore, of  the  highest  importance  to  examine  all 
swellings  in  this  region  with  great  care. 

Treatment. — If  the  membranes  be  left  ex- 
posed, some  protection  must  be  provided  for  the 
cranial  contents  ;  otherwise  the  treatment  of  ne- 
crosis of  the  skull  must  be  conducted  on  general 
principles.  Sequestra  in  the  mastoid  process  or 
around  the  tympanum  should  be  carefully  dealt 
with,  on  account  of  the  danger  of  setting  up 
meningitis,  which  any  surgical  interference  in- 
volves. In  dealing  with  necrosis  of  one  half  of 
the  lower  jaw  it  must  be  remembered  that,  un- 
less sufficient  callus  have  been  thrown  out  before 
the  removal  of  the  sequestrum,  the  other  half 
will  lose  its  support  and  assume  an  altogether 
unnatural  and  almost  useless  position,  leaving 
the  patient  in  a  condition  in  which  he  can  hope 
for  but  little  relief  from  surgery. 

«.  Periostitis. — Periostitis  of  the  skull  has  been 
already  referred  to.  It  may  depend  upon  syphilis 
or  struma — most  commonly  the  former,  and  gives 
rise  to  what  are  known  as  nodes.  The  inflam- 
matory subperiosteal  effusion  may  be  fluid  or 
solid  {soft  and  hard  nodes) ;  and  it  may  undergo 
true  or  spurious  suppuration  or  ossification,  or 
may  be  completely  absorbed.  The  most  common 
position  for  cranial  nodes  is  the  frontal  bone.  As 
in  the  case  of  periostitis  elsewhere,  nodes  are  the 
seat  of  characteristic  nocturnal  pain,  which  is  ex- 
tremely distressing  and  exhausting  to  the  patient. 

Teeatmbkt. — The  treatment  in  any  case  is 
by  the  administration  of  iodide  of  potassium ; 
the  effect  of  which  is  most  marked,  however,  in 
syphilitic  cases,  the  pain  being  usually  removed 
in  two  or  three  days.  If  suppuration  occur,  in- 
cision is  required. 


6.  Rickets. — In  a  rickety  infant  the  skull 
looks  large;  though  it  may  be  questioned  whether 
this  does  not  depend  on  a  deficient  development 
of  the  bones  of  the  face.  The  frontal  and  parietal 
eminences  appear  too  prominent ;  the  fontanelles 
remain  patent  much  longer  than  in  a  healthy 
infant ;  and  in  some  cases  the  anterior  fontanelle 
may  be  unclosed  as  late  as  the  fourth  or  sixth 
year.  The  skulls  of  rickety  children  have  a 
peculiarly  massive  feel ;  they  are  sometimes  long 
in  proportion  to  their  width,  conforming  to  the 
shape  known  as  dolicocephalic.  For  a  more 
detailed  account  of  this  and  other  conditions 
see  a  paper  by  S.  J.  Gee,  M.D.,  in  vol.  vii.  of 
the  St.  Bartholomew's  Hospital  Reports,  on 'The 
shape  of  the  head  looked  at  from  a  medical  point 
of  view.'  The  head  of  an  adult  who  has  been 
the  subject  of  rickets  in  his  childhood,  has  often 
a  very  characteristic  appearance  ;  an  apparently 
large  square  skull,  wath  a  prominent  forehead 
towering  above  a  diminutive  and  pinched-up 
face,  giving  to  the  individual  a  decidedly  intel- 
lectual aspect. 

Craniotabes  occurs  occasionally  in  rickety 
skulls,  but,  as  will  be  afterwards  shown,  we  do 
not  yet  know  how  far,  if  at  all,  it  depends  upon 
the  constitutional  condition. 

7.  Craniotabes. — By  this  term  is  meant  the 
occurrence  of  spots  of  remarkable  thinness  in  the 
skull,  such  that  an  indentation  may  be  produced 
by  the  pressure  of  the  fijiger.  True  craniotabes, 
as  opposed  to  the  gelatiniform  degeneration  of 
the  outer  table  (Parrot),  attacks  the  inner  aspect 
of  the  skull.  For  its  production  an  undue  soft- 
ness of  the  bone  appears  to  be  necessary,  to- 
gether with  the  occurrence  of  pressure,  either 
from  within  or  from  without.  It  is  rarely  found 
congenitally,  and  then  affects  the  anterior  part 
of  the  sfaill.  It  is  common  in  syphilitic  infants 
under  one  year  of  age,  and  then  affects  usually 
the  posterior  parts  of  the  parietal  bones.  These 
positions,  it  wtU  be  noticed,  are  those  most  sub- 
jected to  pressure  under  the  two  conditions 
mentioned.  Craniotabes  has  been,  by  some  ob- 
servers, associated  with  rickets,  but  the  relation 
of  the  one  to  the  other  is  at  present  doubtful. 
It  disappears  as  age  advances,  and  requires  no 
special  treatment.  See  M.  Parrot,  Revue  Men- 
suelle,  1879,  p.  769  ;  and  Dr.  Barlow  and  Dr. 
Lees,  Pathological  Transactions,  1880,  p.  236, 
and  1881,  p.  323. 

8.  Syphilitic  affections. — From  the  fore- 
going observations  it  will  be  seen  that  syphilis, 
congenital  or  acquired,  has  much  to  account 
for  amongst  diseases  of  the  skull.  It  may  cause 
periostitis,  with  consequent  nodes ;  chronic 
osteitis,  with  consequent  hypertrophy,  local  or 
general ;  caries  ;  necrosis ;  and  craniotabes.  As 
a  general  rule,  it  may  be  stated  that  syphilitic 
affections  of  bone  are  amongst  the  later  manifes- 
tations of  this  disease.  The  inflammatory  forms 
are  usually  accompanied  by  severe  nocturnal 
pains,  and  they  may  be  expected  in  most  cases 
to  yield  to  the  administration  of  iodide  of 
potassium. 

9.  Tximours. — It  is  necessary  to  refer  in  the 
briefest  possible  way  to  the  tumours  of  the  skull. 
Primary  growths  may  spring  from  the  diploe,  or 
from  the  inner  and  outer  tables  of  the  cranial 
bones.   Perhaps  the  most  common  are  exostoses 
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and  some  of  the  various  kinds  of  sarcoma,  either 
of  which  may  reach  an  enormous  size.  The  former 
may  assume  various  characters.  A  remarkable 
instance  of  one  presenting  the  appearance  of  a 
horn  will  be  found  described  in  the  Path.  Trans. 
vol.  iii.  p.  149.  These  alone,  and  then  only  in  cer- 
tain cases,  admit  of  removal  by  the  surgeon.  In 
connection  with  the  bones  of  the  face,  tumours  of 
the  antrum  or  of  the  upper  jaw,  of  various  kinds, 
and  tiuuours  of  the  lower  jaw,  are  not  uncommon. 
In  the  latter  position  the  various  forms  of  epulis — 
myeloid,  fibrous  or  malignant,  and  cystic  tumours 
are  frequently  met  with.  Exostoses  often  grow 
from  the  jaws  and  the  orbit,  and  in  connection 
with  the  latter  the  diflferent  kinds  of  odontoma 
must  be  mentioned.  Secondary  tumours  of  all 
kinds  may  aflFect  the  skull ;  thus  more  than  one  in- 
stance is  on  record  of  a  pulsating  growth,  occur- 
ring secondarily  to  a  similar  growth  in  the  thy- 
roid gland.  Of  these  secondary  afEections  the 
commonest  are  those  which  afifect  the  skull  by 
the  direct  extension  of  tumours  from  within  or 
without ;  for  example,  the  epitheliomata  of  the 
ccalp  or  mouth,  or  rodent  ulcer  of  the  face. 

R,  J.  GODLEB. 

SLEEP,    Disorders   of.  —  Stnon.:  Fr. 

Troubles  du  Sommeil;  Ger,  Stbhrungen  des 
Schlafes. — A  proper  amount  and  kind  of  sleep 
is  needful  in  order  that  the  body  may  be  main- 
tained in  a  state  of  health.  But  the  actual 
amount  of  sleep  taken  and  necessary  for  persons 
in  health  varies,  within  wide  limits,  according  to 
age,  the  soundness  of  the  sleep  itself,  and  indi- 
vidual idiosyncrasy. 

Age  is  a  very  important  modifying  factor. 
Thus  an  infant  may  sleep  for  twenty  hours  out 
of  the  twenty-four,  and  young  children  up  to  the 
age  of  ten  commonly  sleep  for  fourteen  or  at  least 
twelve  hours.  In  children  from  ten  to  fifteen  years 
old,  the  duration  of  sleep  usually  varies  between 
twelve  and  ten  hours.  In  persons  from  fifteen 
to  twenty-five  the  period  should  not  sink  below 
eight  hours  ;  from  the  latter  age  on  to  fifty  it 
may  fall  to  seven  hours ;  and  after  this  age  about 
the  same  amount  of  sleep  is  required  by  the 
majority  of  persons,  though  some  find  six  hours 
sufficient,  and  a  few  can  (without  apparent  in- 
jury) take  habitually  even  as  little  as  five  hours' 
sleep.  The  instances  in  which  a  duration  of  sleep 
habitually  less  than  this  is  needed,  are  altogether 
rare  and  exceptional. 

Soundness  of  sleep,  too,  ic  subject  to  much  in- 
dividual variation.  In  childhood  and  in  early 
life,  sleep  is  commonly  more  profound  than  it  is 
in  adults,  and  much  sounder  than  in  old  age. 
But  over  and  above  these  variations  incident  to 
age,  there  are  individual  diiFerences.  Some  per.sons 
are  naturally  '  light '  and  others '  lieavy '  sleepers. 
As  a  rule,  those  wlio  can  do  with  a  small  amount 
of  sleep  belong  to  the  latter  category.  And 
similnrly  in  regard  to  amount  there  are  indivi- 
dual diflTerences  ;  some  persons  are  able  to  do 
with  a  comparatively  small  amount,  while  others 
seem  to  require  to  .sleep  decidedly  beyond  the 
average  periods  above  stated. 

The  disorders  of  sleep, — tliat  is,  the  variations 
outside  the  above  limits — belong  to  three  prin- 
cipal categories,  in  the  first  of  which  may  be 
ranged  all  those  cases  where  sleep  is  excessive  in  I 
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amount;  in  the  second  those  in  which  it  is  defe^ 
live  ifi  soundness  or  in  amount;  and  in  the  tliird 
those  in  which  it  is  unjtatural  in  cfuiracter. 

I.  Amount  of  sleep  excessive.— This  oc- 
curs commonly  in  more  or  less  demented  persons 
or  in  idiots,  whose  brain-activity  is  below  the 
usual  level.  Such  persons,  when  their  natural 
wants  are  satisfied,  are  apt,  like  the  lower  ani- 
mals, to  sleep  away  a  large  portion  of  their  time. 

But  some  individuals  of  notable  intellectual 
power  may  occasionally,  even  in  a  state  nf 
health,  though  after  greatly  prolonged  labours 
with  previous  deprivation  of  rest,  continue  to 
sleep  soundly  for  twenty-four  or  even  thirty-sii 
hours. 

In  many  brain-affections,  and  in  some  cases 
of  blood-poisoning,  a  condition  of  unnatural 
sleep  bordering  upon  stupor  may  be  present  for 
many  days.  Obscure  cases  in  which  sleep  is 
prolonged  for  weeks,  or  even  months,  are  occa- 
sionally met  with  in  this  country.  This  rare 
condition  only  supervenes  in  persons  of  an 
obviously  '  nervous '  temperament,  and  the  state 
itself  seems  generally  to  be  a  kind  of  trance 
allied  to  catalepsy. 

On  the  West  Coast  of  Africa  a  curious  endemic 
disease  occurs  known  as  the  '  sleeping  sickness ' 
{see  Gore,  Brit.  Med.  Journal,  Jan.  2,  1876),  the 
aetiology  and  pathology  of  which  is  altogether 
obscure.  It  begins  with  a  swelling  of  the  cer- 
vical glands,  together  with  an  increasing  ten- 
dency to  sleep.  The  somnolence  becomes  more 
and  more  constant,  until  at  last  the  patient  can- 
not even  be  aroused  to  take  nourishment.  The 
disease  lasts  from  six  to  twelve  months,  and  is 
generally  fatal.    See  Teaxce. 

II.  Amount  of  sleep  defective. — Under 
this  head  we  have  to  do  with  two  kinds  of  failure 
— a  defect  of  quality  {disturbed  or  restless  sleep); 
and  a  defect  in  quantity  {wakefulness,  insomnia, 
liervigilium).  These  two  defects  often  co-exist, 
though  in  many  cases  we  may  have  the  former 
condition  existing  alone. 

(a)  Disturbed  or  restless  sleep. — This  is  a  most 
common  complaint,  apt  to  occur  in  persons  of  all 
ages,  and  under  the  influence  of  many  different 
causes,  some  of  the  most  frequent  of  which  are 
these : — indigestible  food,  or  food  of  excessive  or 
unaccustomed  quantity,  taken  not  long  before 
going  to  bed;  painful  conditions  of  any  kind; 
discomfort  induced  by  undue  cold  or  excessive 
heat ;  mental  excitement  or  worry ;  prolonged 
overwork  (mental);  over-fatigue  (bodily);  fe- 
brile conditions  ;  inflammations  ;  gouty  states  of 
the  system  ;  imperfect  action  of  the  liver ;  exces- 
sive haemorrhages ;  acute  and  chronic  illnesses 
of  various  kinds ;  the  state  of  convalescence 
from  many  acute  diseases.  Lastly,  sleeping  in  a 
novel  or  uneasy  condition,  or  in  the  midst  of 
unaccustomed  noises,  may  also  bo  mentioned  as 
a  not  unfrequent  cause.  Under  any  of  these 
various  conditions  sleep  may  be  fitful  and  dis- 
turbed, the  persons  often  starting  or  turning 
about  uneasily,  dreaming  much,  and  from  time 
to  time  waking  under  the  influence  of  dreams 
of  a  distressing  or  oppressive  character.  In  one 
of  the  most  extreme  of  the  latter  conditions, 
especially  when  it  has  been  evoked  by  indiges- 
tible food,  the  state  known  as  nightmare  is  in- 
duced.    See  NlOHTMAHB. 
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Treatment. — The  treatment  of  disturbed  sleep 
must  of  course  vary  -widely  according  to  the 
nature  of  the  influences  under  which  it  has  arisen. 
These  may  at  times  be  easily  corrected,  but  in 
other  cases  where  the  disturbed  rest  is  depend- 
ent upon  pain  difficult  to  annul,  or  upon  sOme 
acute  or  chronic  disease,  it  may  be  impossible  or 
extremely  difficult  to  ensure  sound  sleep,  not- 
withstanding the  best  directed  efforts  to  correct 
or  neutralize  the  disturbing  causes  in  operation. 
It  may  then  be  necessary  to  have  recourse  to  the 
measures  recommended  under  the  nest  heading. 

(b)  Insomnia  or  wakefulness. — Under  this  head 
we  may  have  either  complete  or  partial  insomnia. 
The  condition  is  complete  when  the  person  gets 
no  sleep  at  all  for  night  after  night,  as  in  acute 
mania,  delirium  tremens,  in  those  suffering  from 
some  very  severe  pain,  or  in  persons  under  the 
influence  of  profound  grief  or  mental  ansdety.  On 
the  other  hand  we  may  have  partial  insomnia  of 
different  kinds.  In  the  one  set  of  cases  the  per- 
sons who  suffer  from  it  may  lie  awake  for  long 
periods  (one  to  several  hours)  before  being  able 
to  get  to  sleep  at  all,  and  then  sleep  may  be 
more  or  less  sound  and  continuous  till  morning. 
In  other  cases  patients  do  not  experience  so 
much  difficulty  in  getting  to  sleep,  though  after 
they  have  slept  for  one,  two,  or  more  hours  they 
awake  and  cannot  again  fall  asleep ;  they  lie 
awake  often  in  a  state  of  mental  depression,  or 
even  actually  tortured  by  gloomy  or  horrible 
forebodings. 

Various  cases  are  on  record  in  which  absolute 
insomnia  has  lasted  not  only  for  days  but  even 
for  weeks,  interrupted  only  by  mere  snatches  of 
sleep  during  brief  intervals. 

In  this  whole  class  of  cases,  however,  the  suf- 
ferers themselves  are  apt  to  form  exaggerated 
estimates  of  the  amount  of  their  wakefulness, 
and  to  become  more  or  less  hypochondriacal 
upon  the  subject. 

Treatmknt. — In  many  of  these  cases  the  art 
of  the  physician  is  very  severely  taxed.  When- 
ever it  is  possible,  insomnia  should  be  corrected 
by  a  studious  attention  to  the  general  health 
and  habits  of  the  patient,  and  by  endeavouring 
to  ensure  the  presence,  as  far  as  possible,  of 
the  physiological  conditions  whicli  favour  sleep. 
Mental  repose,  bodily  comfort,  a  sufficient  degree 
of  warmth,  a  certain  amount  of  fatigue,  com- 
bined with  perfect  quietude,  are  essentials.  To 
ensure  the  first  of  these  conditions  it  may  be 
needful  to  prohibit  all  study  for  some  hours 
before  retiring  to  rest.  An  evening  walk,  so  as 
to  induce  a  certain  amount  of  bodily  fatigue,  is 
often  beneficial  where  it  can  be  had  recourse  to. 
A  cup  of  warm  beef-tea,  gruel,  or  some  weak 
stimulant  just  before  going  to  bed  may  also  have 
a  salutary  influence,  and  the  former  may  be 
repeated,  or  taken  preferentially,  during  the 
night.  Monotonous  sensorial  impressions  (sounds 
or  gentle  frictions) ;  or  a  monotonous  dwelling 
of  the  mind  upon  certain  uninteresting  imagi- 
nary sights  or  verbal  repetitions  are,  again,  not 
unfrequently  found  to  act  as  provocatives  of 
sleep. 

Where  such  measures  are  unavailing,  recourse 
must  be  had  to  hypnotics  and  sedatives,  such  as 
bromide  of  potassium,  chloral,  opium  in  one  or 
other  of  its  forms,  morphia  by  mouth  or  sub- 
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cutaneously,  hyoscyamine,  Indian  hemp,  &c.,  in 
doses  appropriate  to  the  age  and  condition  of  the 
patient.  In  the  more  urgent  cases  the  doses  of 
such  hypnotics  may  have  to  be  repeated  till 
sleep  is  procured ;  but  in  many  of  these  urgent 
conditions  the  sedative  influence  of  packing  in 
the  wet  sheet  must  not  be  forgotten.  Where 
hypnotics  are  had  recourse  to,  it  is  of  great  im- 
portance to  see  that  their  use  is  not  continued 
after  the  need  for  them  has  passed.  Abrupt  dis- 
continuance is  often  most  inadvisable,  but  rather 
a  gradual  diminution  of  the  dose,  with  or  without 
the  knowledge  of  the  patient. 

III.  Sleep  tmnatural  in  character.  — 
Under  this  head  we  have  to  do  with  various  un- 
natural conditions,  in  which  the  abeyance  of  func- 
tion characterising  sleep  is  more  partial  than  that 
which  normally  exists.  In  disturbed  sleep  the 
physiological  condition  pertaining  to  sleep  is 
generally  less  profound  than  it  should  be,  just  as 
in  other  cases  of  unusually  deep  sleep  (akin  to 
stupor)  such  a  condition  is  generally  more  pro- 
found than  natural.  In  the  cases  to  which  we 
now  refer,  however,  sleep  is  partial  in  its  area ; 
portions  of  the  brain  that  are  usually  involved 
in  the  physiological  condition  peculiar  to  sleep 
remain  exempt,  so  that  the  sleeper  exhibits 
powers  which  sleep  usually  annuls.  Hence  we 
may  have  somniloquy  or  sleep-talking  ;  and  som- 
nambulism or  sleep-walking.  In  those  who 
exhibit  the  former  phenomena,  dream-thoughts 
are  capable  of  evoking  correlative  acts  of  speech, 
and  such  persons  will  sometimes  allow  a  listener 
to  hold  a  sort  of  conversation  with  them,  of 
which  in  the  waking  state  they  recollect  nothing. 
This  dream-conversation  may  be  more  or  less 
coherent.  Dreams  themselves,  too,  vary  much 
in  their  coherency  in  different  individuals.  In 
some  persons  whose  sleep  is  to  that  extent 
unnatural,  powers  are  displayed  which  even  sur- 
pass those  of  the  waking  state.  Mathematical 
problems  have  been  solved  during  such  sleep ; 
poems  and  music  have  been  composed  and 
written  out,  which  have  altogether  surprised  the 
same  person  when  awake.  The  writer  has  re- 
cently seen  a  young  lady  liable  to  what  may  be 
termed  '  singing  fits,'  in  which  she  would  lie  for 
hours  incapable  of  being  aroused  by  ordinary 
means,  singing  without  intermission  songs,  hymns, 
and  portions  of  operas  in  promiscuous  succes- 
sion, but  in  a  manner  very  decidedly  excelling 
that  of  which  she  was  capable  when  awake.  In 
all  these  states  we  Imve  to  do  witti  a  morbid 
condition  of  sleep,  partial  in  its  area,  and  in 
which  there  is  the  further  peculiarity  that  certain 
faculties  are  in  a  condition  of  exalted  activity. 
The  alliances  here  are  intimate  with  the  condi- 
tions that  have  of  late  been  studied  under  the 
name  of  '  hypnotism,'  but  which  were  formerly 
included  under  the  term  animal  magnetism  {see 
Magnetism^  A  ni jtAi-).  The  same  remark  applies 
to  somnambulism  also.  Here  the  morbid  sleeper 
possesses  an  unwonted  power  of  calling  his 
muscles  generally  into  activity  in  response  to  his 
dream-thoughts.  Sight  in  relation  to  the  dream 
maybe  good,  though  unrelated  visual  impressions 
are  not  taken  cognizance  of.  Muscular  sense- 
impressions  also  are  freely  acted  upon,  but  the 
sleep-walker  may  be  quite  deaf  to  all  ordin».ry 
auditory  impressions. 
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Tkeatmbnt. — These  are  to  be  regarded  as  dis- 
tinctly morbid  conditions,  and  the  persons  mani- 
festing them  may  often  be  curod  by  attention  to 
the  general  health,  and  the  use  of  remedies  cal- 
culated to  give  tone  to,  and  allay  the  irritability  , 
of  the  nervous  system.  A  line  of  treatment,  in 
fact,  not  very  dissimilar  from  that  to  which  one 
would  have  resort  in  convulsions  or  epilepsy,  will 
often  suffice  to  cure  these  minor  manifestations 
of  nervous  disorder. 

Finally  sleep  may  be  disturbed  by  certain 
phenomena  occurring  to  the  person  in  this  con- 
dition, which,  though  scarcely  to  be  spoken  of  as 
disorders  of  sleep,  ought  at  least  to  be  mentioned 
under  this  head.  One  of  minor  significance  is 
snoring,  which  at  times  may  be  so  loud  as  to 
awaken  the  sleeper ;  but  another  of  far  greater 
significance  is  the  tendency  to  the  occurrence  of 
convulsive  or  epileptic  attacks,  which  in  some 
patients  occur  only  during  sleep. 

H.  Chaelton  Bastian. 

SLOTJG-H  (Sax.  Shg,  afoul  hole  or  hollow). — 
The  dead  material  resulting  from  gangrene, 
ulceration,  or  low  forms  of  inflammation  of  soft 
tissues.  A  slough  may  be  in  the  form  of  a  mass, 
as  in  gangrene;  or  in  shreds,  as  in  ulcers  and 
unhealthy  woimds,  which  are  then  said  to  be 
sloughing.    See  Gangrene  ;  and  Ulceration. 

SMALIj-POX. — Stnon.  :  Variola  ;  Ft.  la 
petite  Verole  •  Gpr.  Blatfern. 

Definition. — An  acute  .specific,  infectious  dis- 
ease, characterised  by  sudden  and  severe  fever, 
which  after  forty-eight  hours  is  followed  by 
an  eruption  of  pimples  on  the  forehead,  face, 
and  wrists,  gradually  passing  over  the  body. 
This  eruption  is  followed  by  a  fall  of  tempera- 
ture, and  in  from  ten  to  fourteen  days  it  passes 
through  the  stages  of  vesicle,  pustule,  and  crust ; 
it  also  appears  on  certain  mucous  membranes, 
and  is  sometimes  complicated  with  haemorrhage 
into  the  skin,  and  from  the  mucous  surfaces. 

.Etiology. — When,  where,  or  how  small-pox 
arose  is  not  known.  It  certainly  appeared  in 
Europe  in  the  sixth  century.  It  arises  now  from 
contagion  and  firominoculation.  It  affects  all  races 
of  men,  every  age,  and  both  sexes.  No  climate 
is  free  from  its  ravages.  It  rages  with  special 
virulence  where  it  appears  for  the  first  time,  and 
in  such  cases  may  carry  off  whole  tribes.  It  is 
exceptionally  severe  among  negroes  and  the  in- 
habitants of  warm  climates  generally.  Its  sub- 
jects are  unvaccinated  or  badly  vaccinated  per- 
sons, extensive  observation  having  shown  that  in 
proportion  to  the  efficiency  of  vaccination  is  the 
rarity  and  mildness  of  small-pox.  As  a  rule  it 
attacks  the  same  person  once  only,  but  there  are 
exceptions  to  this  rule.  Some  few — of  whom 
Morgagni,  Boerhaave,  and  Diemerbroek  are  said 
to  have  been  examples — are  insusceptible  of 
small-pox. 

ANATOjncAX  Characters. — Small-pox  is  the 
result  of  a  specific  morbid  poison,  which,  after  a 
period  of  incubation  of  about  thirteen  days,  pos- 
sibly sometimes  less,  manifests  itself  by  high 
fever  and  an  eruption  on  the  skin.  The  erup- 
tion is  sometimes  preceded  by  rashes  of  an  ery- 
sipelatous, scarlet,  or  measly  character,  chiefly 
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seen  on  the  lower  abdomen,  the  groins,  and 
the  upper  and  inner  part  of  the  thighs,  along 
the  sides  of  the  chi'St  and  about  the  axillae. 
Sometimes  they  are  seen  upon  the  face  and 
neck,  and  occasionally  they  cover  the  body.  They 
are  distinguished  from  the  haemorrhagic  rashes 
by  the  absence  of  blue-black  spots,  and  are 
usually  associated  with  the  milder  cases.  '  As 
regards  the  skin-eruption,  the  papules  are  due, 
in  the  first  instance,  partly  to  punctiform  hy- 
peraemia  of  the  cutis,  over  which  the  epider- 
mic cells,  and  more  especially  those  of  the  super- 
ficial portion  of  the  rate  mucosum,  become 
swollen.  By  degrees,  serous  fluid  is  poured  out 
into  the  substance  of  the  affected  epidermis, 
raising  the  homy  layer  from  the  swollen  group 
of  cells  below,  but  detaching  it  imperfectly,  so 
that  a  number  of  small  irregular  intercommuni- 
cating serous  cavities  are  produced.  But  soon 
suppuration  occurs  in  the  subjacent  rete  mu- 
cosum, and  the  pus-corpuscles  then  rapidly  diffuse 
themselves,  and  the  pock  is  converted  into  a 
pustule.  The  umbilicated  character  which  is  so 
common  is  due  to  the  presence  either  of  a  hair  or 
of  a  sudoriparous  gland,  the  connection  of  which 
with  the  subjacent  true  skin  has  not  yet  been 
destroyed.  The  suppurative  process  need  not 
implicate  the  true  skin  below;  but  not  unfr&- 
quently  it  involves  and  destroys  it  to  a  greater 
or  less  depth,  and  is  prolonged  inwards  along 
the  hairs  or  glands. .  Under  the  former  circum- 
stances the  pustule  leaves  no  permanent  trace ; 
under  the  latter  a  depressed  cicatrix  results, 
presenting  numerous  pits  upon  its  surface.' 
(Bristowe,  Theory  and  Practice  of  Medicine.') 

Post-9noriem  examination  shows  nothing  be- 
yond external  appearances,  special  to  small- 
pox, except  a  trace  of  eruption  on  the  larynx  and 
vocal  cords.  The  blood  is  in  most  cases  imper- 
fectly coagulated,  and  in  black  cases  not  at  all. 
In  the  latter  ecchymoses  of  the  mucous  and 
serous  membranes  will  be  found.  Pleuritic 
effusions  and  pneumonic  consolidations  are  some- 
times found,  but  the  most  common  lung-compli- 
cation is  broncho-pneumonia.  In  variola  hsemor- 
rhagica  pustulosa  haemorrhage  is  generally  found 
in  the  substance  of  the  lungs,  heart,  Indneys, 
and  liver. 

SnrpTOMS. — Small-pox  may  be  described  under 
six  forms: — (1)  discrete;  (2)  confluent;  (3) 
haemorrhagic  pustular ;  (4)  malignant ;  (5)  in- 
oculated ;  (6)  small-pox  after  vaccination  and  re- 
vaccination  (modified). 

(1)  Discrete. — In  the  discrete  form  the  disease 
begins  with  rigor,  fever,  lumbar  pain,  headache, 
and  sickness,  with  copious  perspirations ;  fol- 
lowed by  an  eruption  on  the  forehead,  face,  and 
wrists.  This  is  usually  most  abundant  on  these 
parts,  next  most  abundant  on  the  hands  and 
feet,  and  least  so  on  the  limbs  and  trunk.  The 
eruption  is  followed  by  a  remission  of  the 
general  symptoms,  and  a  fall  of  temperature, 
which  continues  until  about  the  eighth  day,  which, 
in  this  article,  is  always  the  day  of  disease.  Be- 
tween the  third  and  the  eighth  days  the  pimples 
appear  on  the  extremities  and  the  trunk,  and 
change  into  greyish -white  vesicles,  circular,  flat- 
tened, depressed  in  the  centre,  and  surrounded 
by  a  red  ring.  During  this  time  also  vesicles 
may  be  seen  in  the  mouth  and  the  upper  part  of 
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ihe  pharynx  and  larynx,  and  there  will  be  some 
soreness  in  these  parts.  On  the  eighth  day  some 
of  the  vesicles  become  pustular,  lose  their  central 
depression,  and  become  globular,  whilst  the  red- 
ness which  surrounds  them  becomes  more  marked. 
With  this  change  the  temperature  rises,  and  the 
general  symptoms  return ;  but  these  are  of  short 
duration,  for  the  pustules  either  dry  up  rapidly 
and  form  scales,  or  burst  and  form  scabs ;  the 
temperature  falls  by  about  the  tenth  day;'  and 
the  patient  is  then  convalescent,  fatal  results 
being  extremely  rare,  except  in  unvaccinated 
children  under  one  year.  When  the  crusts  have 
fallen,  and  the  desquamation  which  follows  them 
is  complete,  there  will  often  be  pitting. 

(2)  Confluent. — In  this  form  the  initial  symp- 
toms are  essentially  the  same  as  the  former,  but 
more  severe.    The  eruption  appears  about  the 
same  time,  and  in  the  milder  varieties  is  dis- 
crete until  the  disease  has  reached  the  vesicular 
or  the  pustular  stage  ;  but  in  the  more  severe 
forms  it  is  confluent  from  the  first,  and  instead 
of  showing_  distinct  closely  packed  papules,  the 
whole  face  is  swollen,  presenting  the  appearance 
of  a  tense  elastic  mass.    When  the  eruption  is 
well  out  the  temperature  falls,  and  the  general 
symptoms  remit,  hut  to  a  less  extent  than  in 
the  discrete  variety,  and  this  remission  continues 
until  about  the  eighth  day.    Up  to  this  time 
more  or  less  delirium  is  present  in  many  cases, 
and  it  is  sometimes  maniacal  and  suicidal  in  cha- 
racter: drowsiness  and  stupor  sometimes  take 
its  place,  and  occasionally  alternate  with  it.  On 
this  day,  the  eighth,  the  vesicles  begin  to  be- 
come pustular,  the  areola  to  deepen,  the  tem- 
perature to  rise,  and  the  general  symptoms  to 
return.    At  the  same  time  the  face  becomes 
extremely  swollen ;  the  eyelids  close  from  cede- 
matous  swelling  ;  saliva  flows  copiously  from  the 
mouth ;  the  glands,  and  the  subcutaneous  tissue 
of  the  neck  and  lower  jaw  enlarge;  and  the 
early  delirium  usually  disappears.    One  of  three 
things  may  now  take  place:— (!)  the  disease 
may  go  on  regularly  to  the  eleventh  day;  (2)  the 
development  of  the  pustules  may  cease,  the  face 
remaining  flat,  of  an  opaque  white  colour ;  or 
(3)  hsemorrhage  may  take  place  into  the  skin 
beneath  the  vesicles,  and  from  the  mucous  mem- 
branes, that  is,  may  become  haemorrhagic  pustular. 
In  either  of  the  last  two  events  death  is  almost  in- 
variable, and  often  rapid.  In  the  first  the  swelling 
of  the  {ace  increases  for  the  next  three  days,  during 
which  time  the  vesicles  become  pustular,  and  the 
hands  and  feet  swell.    There  will  be  increased 
sore-throat,  increased  salivation,  great  thirst, 
sleeplessness,  delirium,  rising  temperature,  and 
occasionally  laryngitis.  On  or  about  the  eleventh 
day  the  temperature  and  the  general  symptoms 
will  have  reached  their  height,  the  pustules  will 
discharge  their  contents,  and  crusts  will  form. 
After  this,  in  favourable  cases  the  temperature 
Will  begin  to  fall,  and  the  symptoms  of  the  so- 
called  '  secondary  fever  '  to  decline.  By  the  four- 
teenth day  crustation  will  be  complete  on  the  face, 
where  it  is  most  commonly  found,  the  general 
symptomo  will  have  disappeared,  the  temperature 
will  have  become  normal,  and  convalescence  es- 
tablished. In  unfavourable  cases  it  is  about  this 
time,  the  eleventh  day,  that  death  usually  occurs. 
It  is  preceded  by  low  delirium,  variable  tempera 
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ture,  subsultus,  involuntary  motions,  and  occa- 
sionally haemorrhage  into  the  skin  and  the  pus- 
tules. When  the  crusts,  which  in  this  form  are 
often  retained  many  weeks,  fall  off,  and  when  the 
desquamation  is  complete,  there  is  pitting,  which, 
at  first  of  a  reddish-brown  colour,  in  process  oJ 
time  becomes  white. 

(3)  Heemorrhagic,  pustular,  or  vesicular. — 
This  form  of  small-pox  constitutes  the  connect- 
ing link  between  the  confluent  and  the  malignant. 
With  the  latter  it  is  often  confounded,  and 
hence  true  malignant  has  sometimes  been  said  to 
end  in  recovery.  It  is  characterised  by  ha;mor- 
rhage  into  the  skin  beneath  the  vesicles  or  the 
pustules.  There  are  generally  petechise,  some- 
times mk-spots,  and  often  subcutaneous  hsemor- 
rhage._  Eecovery  is  very  rare.  Death  may  take 
place  in  the  vesicular  or  the  pustular  stage. 

(4)  Malignant.— Synon.  :  Variola niffra;  Va- 
riola hismorrhagica;  Black  Small-pox;  Purpura 
variolosa.— This  form  is  invariably  fatal.  Its 
distinguishing  features  are  haemorrhage  into  the 
sMn,  and  irregularity  in  the  form  of  the  erup- 
tion.   The  illness  commences  with  the  ordinary 
symptoms,  but  accompanied  by  marked  lumbar 
pain,  praecordial  anxiety,  and  coldness  of  the 
extremities.  This  is  followed,  about  the  third  or 
fourth  day,  by  ecchymosis  into  the  conjunctivse, 
and  a  purpuric  or  scarlatiniform  rash,  sometimes 
covering  the  whole  body,  but  most  marked  over 
the  lower  abdominal  region,  and  the  upper  and 
inner  part  of  the  thighs,  in  which  rash  large  and 
small  dark  blue,  deep  violet,  or  black  spots  are 
seen.  The  ordinary  eruption  is  sometimes  entirely 
absent,  or  when  present  is  very  meagre  and  much 
modified.    In  the  majority  of  cases  it  is  limited 
to  a  few  scattered  vesicles,  more  often  found  on 
the  fingers  and  toes  than  elsewhere.  With  these 
appearances  there  will  often  be  found  on  the  skin 
hard  tumours,  of  variable  size,  of  the  same  colour 
as  the  spots  ;  and  from  one  or  more  of  the  mucous 
surfaces  there  will  be  bleeding.    Death  som«- 
times  takes  place  as  early  as  the  third  day, 
most  commonly  on  the  fifth,  rarely  later  than 
the  seventh.  The  temperature  usually  fluctuates 
about  l02°(Fahr.),  sometimes  reaches  104°,and 
is  sometimes  nearly  normal  during  the  whole 
course  of  the  disease.  The  mind  is  almost  always 
clear  throughout.    This  form  of  small-pox  has 
received  so  little  mention  of  late  years,  although 
it  is  well  described  by  Sydenham,  that  the 
writer  thinks  notes  of  a  few  cases  vnll  be  use- 
ful : — E.B.,  aet.  24,  unvaccinated.    Condition  on 
fourth  day : — Very  restless,  pulseless ;  losing 
blood  from  vagina;  repeated  vomiting;  some 
papular  eruption  with  ink-black  spots  ;  bruise 
about  the  size  of  a  shilling  over  the  insertion  of 
the  right  deltoid.    Mind  clear.    Fifth  day : — 
Patient  called  the  nurse,  who  had  just  left  the 
bedside,  on  immediately  returning  to  which  she 
found  the  patient  dead.    J.  W.,  set.  28.  One 
fair  vaccination-mark  and  one  bad.  Illness  com- 
menced with  lumbar  pain  and  vomiting.   On  the 
fourtli  day : — Face  red  and  swollen  ;  papular 
eruption  on  hands,  and  general  erythematous 
rash,  with  spots  like  leech-bites;  haemoptysis; 
temperature  1 00-4°.   Mind  clear.    Sixth  day  ;— 
Left  eye  black  ;  blue  spots  on  face;  haematuriu; 
haemoptysis;  feeble   pulse;   temperatui-e  99°' 
death.  /.  L.,  set.  23,  throe  good  vaccination-marks 
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On  foui-th  day:— Anxious  and  restless,  with 
eenoral  scarlatinous  rash,  most  marked  over  the 
groins  and  lower  abdomen,  of  a  brick-red  colour, 
with  many  lead-coloured  spots;  face  natural, 
except  for  conjunctival  ecchymosis  and  bruised 
eyelids  •  lead-coloured  spots  on  the  sides  of  the 
tirunk  and  borders  of  the  axilla;  petechise  on 
le"8  •  a  few  vesicles  between  the  shoulders ;  mind 
clear;  temperature  101°;  continued  much  the 
same  until  the  morning  of  the  seventh  day,  when 
hemoptysis  occurred,  and  the  patient  died ;  tem- 
perature 98-6°.  This  form  of  small-pox  occurs 
at  all  ages,  and  in  both  sexes.  It  is  never  found 
in  well-vaccinated  subjects  under  fifteen,  nor  in 
those  who  have  been  efficiently  revaccinated 

about  that  age.  ■,  ,       ^  • 

(5)  Inoculated.— On  the  second  day  ot  in- 
oculation a  pimple  rises,  which  by  the  fourth  has 
developed  into  a  vesicle,  and  by  the  seventh  or 
eighth  into  a  pustule,  when  the  patient  has  rigors, 
swelling  and  pain  in  the  axillary  glands,  and 
more  or  less  fever,  followed  on  the  eleventh  day 
by  the  ordinary  small-pox  eruption  (Bnstowe), 
which  passes  through  the  usual  stages.  The  in- 
oculated pustule  attains  full  development  on  or 
about  the  eleventh  day,  and  by  the  fourteenth 
there  will  be  a  crust.  The  characteristic  of  the 
disease  thus  mduced  is  its  mildness.  It  pro- 
tects from  small-pox  in  the  same  degree  as  first 
attacks  of  that  disease  protect  from  second 
attacks.  The  objections  to  it  are  (1)  that  sniall- 
pox  so  induced  is  mfectious ;  and  (2)  that  it  is 
sometimes  fatal. 

(6)  Small-pox  after  Vaccination  and  Re- 
vaccination,    (a)  After  vaocinaiion.—Q^&Si^rig 
generally  it  may  be  said  that  good  vaccination 
protects  from  small-pox,  and  that  when  it  does 
not  protect  absolutely  it  renders  the  disease 
milder,  the  disfigurement  less  marked,  and  re- 
duces the  mortality  directly  as  the  efficiency  of 
the  vaccination  and  revaccination.  Persons  under 
fifteen  years  of  age  with  two  good  cicatrices  are 
very  rarely  the  subjects  of  severe  small-pox,  and 
if  they  contract  it,  death  is  almost,  if  not  quite 
unknown.  After  this  age,  however,  certain,  chiefly 
inefficiently  vaccinated,  persons  become  again 
susceptible,  and  the  disease  in  some  of  these 
is  occasionally  severe.    Post-vaccinal  small-pox 
may  be  described  under  the  follovnng  three 
forms  •— (1)  In  one  class  of  cases  there  is  more 
or  less  feeling  of  illness,  headache,  slight  fever 
possibly  some  lumbar  pain,  followed  on  the  third 
day  by  a  sparse  eruption  of  papules,  which  abort 
and  soon  disappear.    (2)  In  another  class  there 
are  severe  initial  symptoms,  followed  on  the  third 
day  by  an  eruption  of  papules,  and  a  remission 
of  the  fever.    On  the  fifth  day  the  papules  will 
have  become  vesicles,  which  in  a  day  or  two  dry 
up  without  any  recurrence  of  fever,  leaving  the 
patient  convalescent  at  the  end  of  a  week.  (3) 
In  a  third  class  the  initial  symptoms  are  very 
severe,  sometimes  indistinguishable  from  those 
of  confluent  small-pox,  and  they  last  forty-eight 
hours,  after  which  an  abundant  eraption  comes 
out,  the  whole  face  swelling  as  in  severe  con- 
fluent.   The  temperature  now  falls,  and  the  dis- 
ease in  some  cases  will  abort  at  this  stage ;  in 
others  it  will  go  on  to  the  vesicular  stage  and 
then  abort,  the  patient  becoming  convalescent 
about  the  end  of  a  week,  without  any  recurrence 


of  fever.  In  the  case  of  adults  who  have  beeti. 
vaccinated  only  in  infancy,  and  in  chikben  who 
have  been  badly  vaccinated,  the  disease  may  run 
an  unmodified  course  and  end  fatally. 

(6)  After  revaccination  (successful).  Small- 
pox, after  this,  is  practically  unknown.  Durinp 
the  epidemic  of  1871,  110  persons  were  engaged 
in  the  Homerton  Fever  Hospital  in  attendance 
upon  the  small-pox  sick ;  all  these,  with  two  ex- 
ceptions, were  revaccinated,  and  all  but  these 
exceptions  escaped  small-pox.    The  experience 
of  the  epidemic  of  1876-77  was  of  the  same 
kind,  all  revaccinated  attendants  having  escaped, 
whilst  the  only  one  who  had  not  been  vaccinated 
took  the  disease  and  died  of  it.    So,  in  the  epi- 
demic of  1881,  of  90  nurses  and  other  attendants 
of  the  Atlas  Hospital  Ship  (smaU-pox)  the  only 
person  who  contracted  small-pox  was  a  house- 
maid who  had  not  been  revaccinated.    At  the 
same  time  a  single  efficient  revaccination  about 
puberty  is  not,  in  the  writer's  opinion,  an  effec- 
tual protection,  even  against  death,  for  all  time. 

CouESE,  Termination,  Compi-ications,  and 
Seqxjele. — In  the  discrete  form  of  small-pox  the 
great  majority  of  cases  recover;  half  of  the 
confluent  cases  die  about  the  eleventh  day,  and 
the  malignant  cases  invariably  die.  In  smaU-pox 
modified  by  vaccination  the  course  of  the  disease 
will  depend  upon  the  quantity  and  quality  of 
this,  as  shown  by  the  marks.    If  these  be  of  the 
best  kind,  three  or  four  in  number,  and  in  a  pa- 
tient under  fifteen,  the  disease  is  invariably  mild. 
In  some,  however,  who  have  passed  puberty,  the 
best  primary  vaccination  loses  in  power;  but 
nevertheless,  it  almost  invariably  modifies  the 
disease,  and  when  death  occurs  it  is  usually  due 
to  some  accidental  complication.  Of  complications, 
laryngitis,  bronchitis,  pneumonia,  and  in  particu- 
lar broncho-pneumonia,  are  the  most  common. 
Glossitis  occurs  occasionally.    On  two  occasions 
the  writer  has  met  with  cerebral  symptoms, 
which  were  shown  after  death  to  depend  upon 
cerebral  haemorrhage.  Aphasia  with  right  hemi- 
plegia he  has  seen  twice ;  and  once  a  conditior. 
like  dementia,  shown  after  death  to  depend  upon 
thrombosis  of  the  basilar  artery.    In  the  cases 
of  cerebral  haemorrhage  the  eruption  was  not 
fully  developed,  but  at  the  time  of  death  they 
did  not  seem  likely  to  become  cases  of  extreme 
confiuence.    One  was  in  a  girl  twenty-one  years 
of  age,  with  two  good  vaccination-marks  ;  and 
the  other  in  a  boy  of  eight  with  four  fair  marks. 
In  both  cases  the  event  occurred  in  patients 
who  suddenly  became  dangerously  ill,  and  the 
seriousness  of  whose  illness  could  not  be  as- 
cribed to  a  small-pox  which  was  by  itself  mild. 
It  may  be  that  this  would  be  found  to  be  the 
immediate  cause  of  death  in  other  cases,  if 
post-mortem  examination  were  more  frequent 
and  complete.    It  has  been  said  that  small-po.N 
is  occasionally  complicated  with  scarlatina  or 
measles ;  and  Dr.  Murchison,  Professor  Monti 
of  Vienna,  Dr.  Theodore  Simon  of  Hamburg 
Mr.  Marson,  late  of  the  London  Small-pox  Hos- 
pital, and  others  have  published  cases  in  support 
of  this.    There  is  no  doubt  that  eruptions  in- 
distinguishable  from  those  of  scarlatina  and 
measles,  appear  in  many  cases  of  variola;  but 
whether  the  presence  of  such  eruptions,  which 
are  but  one  symptom,  constitute  evidence  upot 
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which  to  maintain  the  co-existence  of  two  speci- 
fically distinct  diseases — an  opinion  -which  has 
the  support  of  Trousseau  {Clinique  Medtcale, 
vol.  i.  p.  32,  edition  1868)  -may  be  doubted. 
Pregnancy  has  been  said  to  be  a  grave  com- 
plication of  small-pox.  It  is  certain,  however, 
that  many  pregnant  women  recover  without  in- 
jury; but  abortion  in  confluent  cases  is  often 
fatal,  on  account  of  the  attendant  bleedmg.  Of 
sequelae  the  most  common  is  pitting.  Mania  and 
dementia  are  occasionally  seen.  Erysipelas,  ab- 
scesses, gangrene  of  the  extremities,  particularly 
the  tips  of  tie  hands  and  feet,  enlargement  of  the 
glands  of  the  neck,  conjunctivitis,  iritis,  perfor- 
ating ulcer  of  the  cornea,  are  not  uncommon,  and 
then  occasionally  one  or  both  ej'es  may  be  de- 
stroyed. The  specific  small-pox  eruption,  however, 
neyer  appears  on  the  corneal  conjunctiva.  The 
changes  which  take  place  in  the  eye  are  late  in 
the  disease,  and  in  all  probability  due  to  defective 
nutrition.  Otitis,  parotitis,  orchitis,  and  ovaritis 
occur  sometimes  ;  and  pyaemia  occasionally. 

Diagnosis. — This  cannot  be  made  vidth  cer- 
tainty until  the  eruption  appears.  Fever,  head- 
ache, lumbar  pain,  and  vomiting  during  the  time 
of  an  epidemic  of  small-pox,  should  arouse  sus- 
picion ;  and  should  these  be  followed  after 
forty-eight  hours  by  an  eruption  of  papules  on 
the  forehead,  face,  and  wrists,  the  diagnosis  may 
be  considered  certain.  The  difficulty  of  exact  diag- 
nosis depends  on  the  fact  that  in  many  cases  all 
the  main  features  are  not  present  together,  and 
that  one  begins  to  trust  to  the  existence  of  some 
one  prominent  symptom.  Fever  with  headache, 
backache,  and  vomiting  may  occur  in  continued 
fevers ;  but  the  later  appearance  of  the  eruption, 
and  the  fact  that  it  is  not  found  in  the  situations 
in  which  that  of  small-pox  occurs,  ought  to  nega- 
tive the  idea  of  small-pox.  Small-pox  is  occasion- 
ally preceded  by  eruptions  which  simulate  those 
of  measles,  scarlatina,  or  erysipelas,  and  these 
eruptions  are  associated  with  fever  and  other 
symptoms  of  constitutional  disturbance.  If  the 
disease  be  small-pox,  the  eruption  will  change 
within  twenty-four  or  thirty-six  hours,  or  will 
show  signs  of  malignancy.  Pyaemia,  glanders,  and 
acute  rheumatism  with  a  pustular  eruption,  may 
also  be  mistaken  for  small-pox,  but  attention  to 
the  history  of  the  case  will  be  enough  to  enable 
one  to  form  a  correct  opinion.  So  far  as  erup- 
tion alone  may  lead  to  error,  the  point  for  diag- 
nosis turns  on  the  query.  Could  the  eruption 
have  reached,  or  would  it  not  have  gone  beyond 
its  existing  stage,  if  the  disease  on  which  it 
depended  were  small-pox  ?  Of  eruptions  unat- 
tended by  general  symptoms,  syphilides,  acne, 
eczema,  erythema,  and  urticaria  are  most  fre- 
quently mistaken  for  small-pox  ;  but  mistakes  of 
this  kind  may  in  most  cases  be  avoided  by  a 
careful  consideration  of  the  history.  Lumbar 
pain  is  found  with  fever  in  pneumonia,  but  phy- 
sical examination  of  the  chest  ought  to  settle  the 
question  ;  moreover,  there  is  no  eruption  beyond 
occasional  herpes.  In  lumbago  there  is  no  fever. 
Labour-pains  are  unattended  by  fever ;  more- 
over, they  usually  come  on  gradually  and  in  the 
belly  first,  and  are  not  constant.  It  must  be 
borne  in  mind,  however,  that  pregnant  women, 
when  suffering  from  small-pox,  may  have  labour- 
l<ains  and  the  initial  aymptoms  of  sraall-pox  con- 


currently. Cases  of  black  or  malignant  small- 
pox will  present  little  difficulty ;  but  if  scarla- 
tina, measles,  and  typhus  prevail  at  the  same 
time,  there  will  be  great  difficulty  in  arriving  at 
an  exact  diagnosis  as  to  which  form  of  malig- 
nant fever  exists  in  the  case  under  observation. 
The  diagnosis  from  chicken-pox  has  been  treated 
of  in  that  article.    See  Chicken-pox. 

Pkognosis. — This  will  have  been  gathered 
from  what  has  preceded.  Small-pox  is  most 
fatal  in  unvaccinated  children  under  five,  and  in 
adults  over  thirty.  At  these  periods  of  life  half 
or  more  may  die.  The  lowest  mortality  in  the 
unvaccinated  occurs  from  ten  to  fifteen.  The 
discrece  form  is  rarely  fatal  in  adults,  but  it  is 
so  _  occasionally  when  it  occurs  in  unvaccinated 
children.  Half  of  the  confluent  cases  will  die, 
and  of  the  malignant  all,  and  nearly  all  children 
under  one  year,  whatever  form  the  disease  may 
assume.  As  regards  vaccination  in  prognosis,  it 
may  be  stated  generally  that  the  unvaccinated 
will  die  at  the  rate  of  about  50  per  cent.,  the 
badly  vaccinated  at  the  rate  of  about  26  per  cent., 
and  the  well  vaccinated  at  the  rate  of  about  2-3 
per  cent.    See  A''accination. 

Treatment. — There  is  no  specific  for  small- 
pox, its  complications  or 'sequelae,  and  the  treat- 
ment  is  therefore  to  be  conducted  on  general 
principles.  The  following  are  points  of  im- 
portance : — (1)  The  patient  should  be  placed  in 
a  large,  well-ventilated  room.  He  should  be 
fed  at  intervals  on  easily  digestible  food,  such  as 
milk,  beef-tea,  chicken  broth,  and  eggs  beaten 
up  ;  and  occasionally,  according  to  habit,  a  little 
wine  or  spirit  may  be  given.  He  should  be  per- 
mitted to  drink  iced  water  or  iced  lemonade  as 
he  pleases.  He  should  have  a  feather-bed,  the 
sheets  ought  to  be  of  the  softest  material,  aud 
the  coverings  light ;  and  there  should  be  two 
beds  in  the  room,  in  order  that  the  patient  may 
be  changed  daily.  (2)  Two  competent  nurses 
should  be  obtained,  one  to  attend  the  patient  by 
day,  the  other  by  night,  and  these  should  never 
for  a  moment  lose  sight  of  him.  (3)  The  hair 
should  be  cut  short.  (4)  Heat  of  skin  should  be 
relieved  by  cold-water  sponging,  and  the  swell- 
ing of  the  eyelids  and  other  painful  parts  by  the 
constant  application  of  cold  compresses.  (5)  To 
relieve  itching  olive  oil  may  be  used,  or,  what  is 
better,  vaseline,  which  applied  as  a  dressing  to 
the  face  will  facilitate  the  removal  of  scabs ; 
and  to  destroy  the  disagreeable  odour,  some  kind 
of  deodorant,  such  as  sanitas  powder,  should 
be  sprinkled  about  and  over  the  patient's  face 
and  bed.  (6)  To  procure  sleep,  opium  ;  or  somo 
form  of  alcohol,  diluted  with  warm  water,  may 
be  given.  (7)  Salivation  should  not  be  inter- 
fered with,  but  the  mouth  should  be  kept  clean, 
and  sedatives  avoided  during  its  continuance. 
(8)  When  delirium  is  marked,  in  addition  to  the 
nurse  there  should  be  an  attendant,  one  accus- 
tomed to  deal  with  lunatics,  and  of  some  bearing 
if  possible.  Mechanical  restraint  should  be 
avoided,  and  the  'strait  jacket'  and  'tying 
down'  strictly  forbidden.  The  patient  ought 
not  to  be  left  for  one  moment  alone,  otherwise 
he  may  have  to  be  looked  for  wandering  along 
somo  street,  or  drowned  in  the  nearest  water- 
course. He  should  never  be  argued  with,  and 
never  flatly  contradicted.  If  he  should  imaeiue 
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his  attendants  are  bent  upon  injaring  or  killing 
him,  ihey  should  be  changed.  If  he  be  excited  by 
the  mere  presence  of  others,  as  may  happen  in 
hospital  -wards,  he  should  be  treated  by  himself 
in  a  dark  room.  Should  he  persist  in  getting 
out  of  bed  and  putting  on  his  clothes,  in  walk- 
ing about  his  room,  or  in  sitting  over  the  fire, 
he  should  be  permitted  to  do  so,  for  to  Clie 
fretted  and  fevered  patient  moving  about  is  a 
relief.  In  maniacal  delirium  chloroform  may  be 
administered.  (9)  The  eyes  should  be  carefully 
watched,  and  in  severe  cases  an  ophthalmic 
surgeon  should  be  consulted.  (10)  About  the 
eleventh  day  laryngitis  often  supervenes,  and 
for  this  tracheotomy  should  be  performed  when 
there  arises  distinct  difi&culty  of  breathing. 
Although  in  the  majority  of  such  cases  the 
patient  dies,  the  relief  from  suffering  is  so  great 
that  the  operation  should  be  performed,  (11) 
When  crusts  begin  to  form  about  the  nostrils 
they  should  be  removed,  and  generally  the  pa- 
tient should  be  kept  in  bed  until  suppuration 
under  the  crusts  has  ceased  and  the  skin  is 
healed.  (12)  Abscesses  should  be  opened  when 
they  appear,  and  a  water-bed  should  be  ordered 
at  the  same  time.  (1 3)  The  patient  may  be  dis- 
charged safely  when  the  crusts  and  scales  have 
disappeared,  and  not  less  than  six  baths  have 
been  given,  at  intervals  of  two  days.  Such  is 
the  general  treatment  of  confluent  small-pox  ;  _in 
the  discrete  kind  little  is  needed ;  in  the  malig- 
nant none  is  of  any  avail. 

The  prophylaxis  of  small -pox  is  discussed 
under  Vaccination.  Alex.  Collie. 

SMELL,  Disorders  of.  See  Nose,  Diseases 
of;  and  Olfactoet  Nbhve,  Morbid  Conditions 
of.' 

SNAKE-POISONS.  See  Venomous  Ani- 
mals. 

SNEEZING-,  Excessive.  —  Stkon.  :  Fr. 
Coryza  spasmodique ;  Ger.,  Nicsekrampf. 

Definition.— An  affection  characterised  by 
frequent  and  uncontrollable  attacks  of  sneezing, 
out  of  all  proportion  to  the  nasal  secretion. 

.SItiologt.— The  causes  of  excessive  sneezing 
may  be  broadly  classified  as  extrinsic  and  m- 
irinsic.  Extrinsic  causes  include  especially  va- 
rious vegetable  substances  in  the  form  of  pow- 
der of  which  tobacco-snuff  is  the  type,  and  the 
polien  of  certain  plants  {see  Hay  Fevek).  The 
intrinsic  conditions  in  connexion  with  which 
the  affection  occurs  vary  considerably.  In  some 
cases  it  is  associated  with  whooping-cough  and 
asthma,  and  it  is  not  uncommon  in  gouty  persons. 
It  is  sometimes  a  symptom  of  the  hysterical  con- 
dition, and  not  unfrequently  associated  with  dis- 
ordered menstruation,  or  some  other  derange- 
ment of  the  sexual  functions.  It  has  been  mot 
with  in  pregnancy,  and  even  during  more  than 
one  pregnancy  in  the  same  person,  ceasing  in  the 
ntervals,  and  has  been  supposed  to  replace 
morning-sickness  (Barnes).  In  some  persons  a 
bright  light  or  intense  colour  is  sufficient  to 
determine  an  attack  of  sneezing. 

S-TMPTosis.— The  morbid  sneezing  has  no  special 
characters.  It  is  distinctly  a  reflex  act,  being 
excited  usually  by  some  slight  impression  on  the 
fifth  nerve.    A  slight  catarrhal  jondition  of  the 


nasal  mucous  membrane  is  common.  The  secre- 
tion has  been  thought  to  be,  in  some  cases,  of  a 
specific  character,  analogous  to  that  of  hay  fever. 

Treatment. — The  attack  itself  may  be  usually 
cut  short  by  a  strong  impression  on  some  branch 
of  the  fifth  nerve;  when  this  fails,  a  mustard 
poultice  to  the  back  of  the  neck,  or  an  emetic, 
may  be  employed.  Atomised  astringent  nasa; 
inhalations,  or  the  vapours  of  creasote  or  iodine 
are  useful.  The  immersion  of  the  head  in  cold 
water  has  been  recommended.  Any  irregularity 
in  the  functions  of  the  genital  or  other  organs 
must  be  attended  to ;  and  iron,  quinine,  and 
arsenic,  if  not  otherwise  objectionable,  are  useful 
in  removing  the  liability  to  the  complaint.  Sec 
Catahrh  ;  and  Hat  Feveh.    W.  R.  Go-wees. 

SNUFFLES. — A  popular  term  for  the 
condition  in  which  a  nasal  discharge  exists  in 
children  suffering  from  congenital  syphilis.  See 
Syphilis. 

SODEN,  in  Taunus,  Germany.  —  Common 
salt  waters.    Sec  Mineral  Watees. 

SOFTENING-. — Synon.  :  Fr.  RameUisse- 
ment ;  Ger.  B}rweickung. — A  term  of  pathological 
significance,  implying  that  an  organ  or  tissue  has 
a  degree  of  consistence  less  than  that  which  is 
natural  to  it.  This  is  a  condition  which  occurs 
in  various  organs  or  parts  (1)  as  a  result  of 
pathological  changes  during  life ;  and  (2)  as  a 
consequence  of  different  post-mortem  influences. 

(1)  Intrar--pitain  softening. —  With  regard 
to  the  first  order  of  changes,  the  brain  and  the 
spinal  cord  are  the  organs  in  which  these  condi- 
tions are  most  common,  and  in  which  it  is  apt  to 
assume  its  most  typical  characters  {see  Bealn, 
Softening  of;  and  Spinal  Coeb,  Softening  of). 
It  occurs  also  in  the  osseous  system  {see  Bones, 
Diseases  of).  The  liver  and  spleen  may  like 
-wise  be  softer  than  natural,  and  so  may  the 
mucous  membrane  of  the  stomach  or  intestines, 
or  the  tissue  of  the  heart.  In  nearly  all  such 
cases  the  prinu.pal  cause  of  this  diminished  con- 
sistence is  a  fatty  degeneration  or  infiltration, 
associated  with  more  or  less  of  serous  infiltration 
{sec  Fatty  Degeneration,  and  the  diseases^  of 
the  several  organs  mentioned).  This  patbological 
condition  is  the  reverse  of  those  conditions  of 
induration  known  by  the  name  of  sclerosis  in 
some  organs,  and  cirrhosis  in  others.  See  Scle- 
rosis. 

(2)  Post-mortem  softening.— The  softening 
due  to  the  definite  pathological  processes  just 
referred  to  as  occurring  during  life,  has  to  bo  , 
clearly  discriminated  from  certain  softenings 
which  may  supervene  after  death  as  a  result  of 
traumatisms  or  mere  post-mortem  changes.  Thus 
the  tissue  of  the  brain  or  of  the  spinal  cord,  in 
some  parts,  may  be  diminished  in  consistence, 
and  rendered  more  or  less  pulpy,  owing  to  its 
having  been  bruised  during  the  operatious  neces- 
sary for  exposing  these  organs  to  view.  The 
same  organs  likewise  diminish  in  consistence  by 
mere  lapse  of  time  after  death,  and  the  more 
quickly  in  proportion  to  the  heat  of  the  weather. 
In  the  stomacli  also  post-mortem  softenings  are 
most  prone  to  show  themselves,  should  the  organ 
contain  gastric  juice  at  the  time  of  death.  Here 
we  get  sofloning  first,  and  afterwards  solution  of 


SOFTENING. 

the  mucous  membrane  and  other  tissues  of  the 
organ.    See  Stomach,  Softening  of. 

H.  Charlton  Bastiam. 

SOLIS  ICTX7S  (Latin).— A  synonym  for 
sunstroke.    See  SnNSTaoKE. 

SOMNAMBTTIiISM.— Sleep-Wiilking.  See 
Slekp,  Disorders  of. 

SOMNILOQinr.  — Sleep-talking.  See 
Sleep,  Disorders  of. 

SOMHrOLEWCE.— An  unnatural  drowsiness 
or  disposition  to  sleep.  See  Sleep,  Disorders  of. 

SONOROUS  BALE.  —  A  variety  of  dry 
rale  or  rhonchus,  of  a  low-pitched  character, 
resembling  snoring  and  similar  sounds,  and  pro- 
duced in  the  larger  air-tubes.  See  Physical 
Examination  ;  and  Khonchds. 

SOPOE  (Lat.). — An  unnatural  deep  sleep, 
from  which  the  patient  can  only  be  roused  with 
difficulty.    iSce  Consciousness,  Disorders  of. 

SOPOBIPICS  {snpor,  heavy  sleep).-STNON. : 
Fr.  Soporifiques ;  Soporaiives  ;  Ger.  EinscMd- 
fernde  Mittel.—A.  synonym  for  hypnotic  agents. 
See  Naecotics. 

SOEDES  (Lat.,  filth). — Definition.— Crusts 
which  form  upon  the  lips  and  teeth  of  persons 
suffering  from  extreme  exhaustion. 

Desckiption. —  Sordes  occur  commonly  in  what 
is  called  the  typhoid  state,  whether  this  be 
due  to  typhoid  or  puerperal  fever,  pneumo- 
nia, or  any  like  disease.  They  appear  fijst  as 
thin,  lightr-yellowish  crusts  upon  the  prolabia, 
generally  in  close  proximity  to  the  teeth;  gradu- 
ally increase  in  thickness  and  in  area ;  and, 
changing  their  colour  to  brown,  or  even  black, 
at  length  extend  to  the  adjacent  surfaces  of  the 
teeth.  They  seldom  or  never  cover  those  por- 
tions of  the  teeth  which  are  hidden  by  the  lips, 
but  spread  over  their  exposed  siu-faces ;  so  that, 
as  the  patient  lies  with  slightly  parted  lips,  they 
bridge  over  the  interval  in  the  form  of  a  narrow 
band  upon  the  middle  of  the  incisors  of  the 
upper  jaw.  When  the  lips  are  more  widely 
separated,  the  sordes  do  not  extend,  unless  in 
conditions  of  extreme  exhaustion,  over  the  whole 
of  the  exposed  surfaces  of  the  teeth,  but  form 
two  ridges,  corresponding  with  the  margins  of 
the  upper  and  lower  lips. 

Sordes  are  com;posed  of  various  schistomycetes, 
mingled  with  debris  of  food  and  epithelium. 
Micrococcus  occurs  almost  constantly ;  bacillus 
subtilis  frequently ;  and  the  writer  has  found, 
each  in  a  single  instance,  sarcina  ventriculi  and 
spirochEeia  plicatilis. 

Pathology  and  TiiBATMENT.-These  organisms, 
which  are  of  constant  occurrence  on  the  papil- 
lary surface  of  the  healthy  tongue,  are  easily 
dislodged  from  the  smooth  lips  and  teeth.  But 
in  conditions  of  great  prostration,  especially  when 
the  prostration  is  associated  with  delirium,  the 
slight  frictions  necessary  for  their  removal  are 
not  made,  and  they  obtain  so  firm  a  hold  that 
they  can  only  be  removed  by  careful  and  re- 
peated cleansing.  Such  cleansing  may  with  ad- 
vantage be  performed  with  a  piece  of  soft  rag,  or 
a  brush  dipped  in  a  weak  solution  of  Condy's 
fluid,  Hekuy  T.  Butlin. 
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SOEE-THBOAT.  —  A  popular  name  for 
various  affections  of  the  pharynx,  larynx,  and 
tonsils.  See  Larynx,  Diseases  of ;  Pharynx, 
Diseases  of;  Throat,  Diseases  of;  and  Tonsils, 
Diseases  of. 

SOUFFLE  (Pr.).— A  soft,  blowing  sound. 
The  term  is  applied  either  to  the  respiratory 
murmur  heard  over  the  lungs ;  or  to  certain 
murmurs  heard  in  connection  with  the  heart  or 
blood-vessels.    See  Physical  Examination. 

SOULZMATO?,  in  France.— Alkaline  table- 
water.    See  Mineral  Waters. 

SPA,  in  Belgium. — Iron  waters.  See  Mine- 
ral Waters. 

SPAIN,  Southern.  See  Malaga;  and 
Climate,  Treatment  of  Disease  by. 

SP  ANEMIA  {airavhs,  rare,  and  aXjxa, 
blood). — A  condition  of  blood,  in  which  the 
amount  of  its  solid  constituents  is  below  the 
normal,  the  blood  then  appearing  thin.  See 
ANiEMiA ;  and  Blood,  Morbid  Conditions  of. 

SPAS.    See  Mineral  Waters. 

SPASM. — Synon.  :  Fr.  Spasme;  Ger.  Kramjij. 

Definition. — A  name  given  to  abnormal  con- 
traction, occurring  either  in  muscular  organs,  in 
single  muscles,  or  in  groups  of  muscles. 

1.  Spasm  of  muscular  organs. —  Concerning 
spasms  of  organs  not  much  requires  to  be  said 
here.  We  may  cite  as  instances  those  spasms 
which  occur  in  the  pharynx  in  hydrophobia  ;  the 
contractions  of  the  oesophagus  in  oesophagismus 
and  in  some  cases  of  hysteria ;  the  painful  con- 
tractions of  the  intestine  which  are  presumed 
to  occur  in  certain  cases  of  colic;  of  the  lower 
end  of  the  rectum  in  tenesmus ;  of  the  bladder 
or  of  the  uretlira  in  certain  cases  of  inflamma- 
tion with  irritability;  of  the  vagina  in  vaginis- 
mus; of  the  uterus  in  rare  cases  of  sudden  abor- 
tion residting  from  shock ;  possibly  of  the  heart 
in  certain  diseases  of  that  organ;  of  the  vessels 
in  various  regions  of  the  body,  and  on  various 
occasions,  from  over-action  of  vaso-motor  nerves ; 
of  the  bronchial  tubes  in  certain  cases  of  asthma 
and  hay-fever ;  of  the  glottis  in  laryngismus 
stridulus,  and  in  pertussis  ;  as  well  as  of  the  gall- 
ducts  or  ureters  under  conditions  of  irritation, 
either  direct  or  reflex.  In  reference  to  many  of 
these  conditions  the  reader  may  refer  to  special 
articles  in  which  they  are  considered.  All  are 
due  to  excessive  nervous  stimuli,  maintaining 
conditions  of  muscular  contraction,  whicli  are 
unusual  both  in  degree  and  in  duration.  These 
spasms  are,  therefore,  tonic  in  type,  and  in 
almost  all  the  cases  cited  it  is  involuntary  mus- 
cular fibres  that  are  involved. 

2.  Spasm  of  single  muscles  or  of  groups  of 
muscles. — The  next  class  of  spasm  is  that  which 
affects  the  striped  or  voluntary  muscles.  They 
are  divisible  into  two  main  categories,  that  is, 
into  ionic  spasms,  in  which  the  contractions  are 
uninterrupted,  and  clonic  spasms,  in  which  con- 
tractions and  relaxations  occur  in  quick  succes- 
sion ;  the  former  being  typified  by  cramps,  and 
the  latter  by  convulsions. 

Under  tonic  spasms,  wo  may  have  cramps  of 
brief  duration,  affecting  a  single  muscle,  such  as 
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the  diaphragm  in  hiccup  ;  or  of  prolonged  dura- 
tion, as  in  the  sterno-niastoid  in  certain  cases 
of  -wry-neck.  The  tonic  contraction  may  affect 
several  muscles  at  the  same  time,  as  in  lock-jaw, 
or  the  painful  cramps  which  occasionally  occur 
in  the  calves  of  the  legs,  or  in  other  parts  of  the 
body.  Such  local  spasms  occur  also  in  the  con- 
ditions known  as  tetany,  in  conjugated  deviation 
of  the  eyes,  and  in  writer's  cramp  ;  likewise  in 
spasmodic  spinal  paralysis,  in  hysterical  para- 
lysis, and  under  various  conditions  of  irritative 
organic  disease  implicating  motor  nerves,  or 
motor  centres  or  tracts,  either  in  the  spinal  cord 
or  in  the  brain.  More  general  tonic  spasms 
occur  in  catalepsy,  in  tetanus,  and  in  strychnia- 
poisoning. 

This  whole  class  of  tonic  spasms  is  supposed 
to  be  due  to  irritation,  mechanical  or  chemical 
(nutritive),  operating  directly,  either  upon  motor 
centres  or  upon  the  fibres  conveying  motor  inci- 
tations  in  some  part  of  their  course  between  the 
brain  and  the  muscles.  In  other  cases,  however, 
tonic  spasms  are  of  reflex  origin,  and  the  cause 
of  irritation  operates  in  or  upon  sensory  sur- 
faces, nerves,  or  centres. 

Clonic  spasms  are  also  of  various  kinds.  They 
may  be  limited  to  single  muscles,  such  as  the  orbi- 
cularis palpebrarum ;  or  they  may  affect  particular 
groups  of  muscles,  such  as  those  of  one  side  of 
the  face,  or  the  muscles  of  the  lower  jaw  on  both 
sides,  or  certain  of  the  abdominal  muscles,  or 
some  of  the  foot  muscles,  as  in  ankle-clonus.  In 
other  cases  clonic  spasms  may  be  more  general, 
taking  the  form  of  unilateral  or  of  bilateral  con- 
vulsions. The  latter  also  may  be  irregular  or  of 
co-ordinated  type.    See  Convulsions. 

Where  clonic  spasms  are  much  slighter  in 
degree  and  in  range,  affecting  some  muscular 
fibres  and  that  to  a  small  extent,  rather  than 
entire  muscles  in  a  more  marked  manner,  we  have 
the  production  of  tremors,  which  may  be  either 
fine  or  coarse,  local  or  general. 

Transition  conditions  exist,  connecting  all 
these  various  manifestations  more  or  less  closely 
with  one  another.  They  constitute,  indeed,  one 
great  assemblage  of  related  though  apparently 
heterogeneous  phenomena,  which  have  mostly 
received  separate  consideration  under  their  re- 
spective names.  Though  it  is  desirable  that  their 
fundamental  relationship  should  have  been  thus 
briefly  pointed  out,  no  practical  end  would  be 
achieved  by  dwelling  further  upon  the  group 
as  a  group,  upon  the  physiological  meaning  or 
origin  of  the  several  forms  of  spasm,  or  on  their 
therapeutic  treatment,  which  will  be  found  de- 
scribed under  separate  articles.  See  also  Moti- 
lity, Disorders  of. 

H.  Chaelton  Bastian. 

SPASMODIC— Synon.:  Fr.  Spasmodique  ; 
Oer.  Krampfhaft. — A  descriptive  epithet  applied 
or  applicable  to  conditions  or  diseases  in  which 
spasms,  and  mostly  those  of  the  tonic  class,  are 
met  with  as  prominent  or  essential  constituents  ; 
for  example,  spasmodic  crotip,  spasmodic  asthma, 
spasmodic  stricture.    Sec  Spasm. 

SPECIFIC— When  applied  to  a  disease,  the 
word  specific  signifies  that  such  disease  is  pro- 
duced by  a  special  cause,  and  has  special  charac- 
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ters,  for  example, syphilis  and  the  eruptive  fevers 
When  applied  to  a  remedy,  it  implies  that  tlie 
substance  has  a  distinct  and  definite  effect  in 
the  cure  of  a  certain  disease,  such  as  mercury  in 
syphilis,  or  quinine  in  ague;  or  that  it  acts  upon 
a  particular  organ,  as  ergot  upon  the  uterus. 

SPECTACIiES,  ITses  of.  See  Vision,  Dis- 
orders of ;  and  Stbabismus. 

SPECTROSCOPE    ITT  MEDICITTE.— 

As  one  of  the  instruments  of  research  in  prac- 
tical medicine  the  spectroscope  is  of  quite  recent 
introduction ;  and,  as  yet,  it  can  hardly  be  said 
to  have  taken  a  place  amongst  those  of  general 
application.  It  has  been  of  service  to  the  phy- 
siological chemist,  in  the  analysis  of  the  tissues 
of  the  body;  and  for  the  detection  of  blood- 
stains, and  perhaps  of  poisons,  it  promises  to  be 
of  value  to  the  practising  physician.  It  is 
towards  a  more  complete  knowledge  of  the  na- 
ture of  animal  and  vegetable  pigments  that  it 
would  seem  to  be  of  most  use. 

Description. — The  application  of  the  instru- 
ment depends  on  the  principle  that  all  matter, 
in  whatever  condition — solid,  liquid,  or  gaseous 
— possesses  the  property  of  absorbing  certain  of 
the  rays  of  light  by  which  it  may  be  illuminated, 
and  reflecting  others.  This  being  granted,  if  the 
spectrum  be  taken,  that  is,  the  series  of  compo- 
nent colours  into  which  a  light — whether  sun, 
gas,  paraffin,  or  electric — may  be  split  up  in  its 
passage  through  a  prism ;  and  if  there  be  intro- 
duced between  the  source  of  light  and  the  prism 
the  material  to  be  investigated,  there  will  be  pro- 
duced certain  definite  and  characteristic  modi- 
fications of  the  spectrum,  in  the  form  of  dark 
bands  of  various  intensity  and  position.  Such 
are  called  absorption-spectra,  and  are  those  re- 
ferred to  here. 

The  mechanical  arrangement  required  to  at- 
tain this  object  consists  of  (a)  a  glass  prism,  so 
placed  as  to  give  a  minimum  deviation  of  the 
refracted  rays ;  between  which  and  the  observer 
is  {h)  a  small  telescope  through  which  the  re- 
fracted rays  pass  to  the  eye ;  and  on  the  distal 
side  of  the  prism,  between  it  and  the  source  of 
light,  is  (c)  a  tube,  carrying  next  to  the  prism  a 
double-convex  lens,  and  at  the  other  extremity 
(d)  a  slit,  the  margins  of  which  are  constricted 
by  accurately  and  movably  adjusted  knife- 
edges.  The  length  of  this  tube,  called  the  colli- 
mator, is  equal  to  the  focal  length  of  the  convex 
lens.  The  whole  apparatus  may  be  carried  on  a 
stand,  so  arranged  that  the  telescope  may  move 
round  the  prism  as  a  centre,  and  the  angle  it 
makes  with  the  collimator  recorded  on  a  scale. 
A  simpler  instrument  has  been  constructed  by 
Browning,  which  can  be  carried  in  the  pocket. 

By  an  ingenious  a'rrangement  the  instrument 
has  been  adapted  to  the  microscope,  forming  the 
microspcctroscope,  and  is  then  applicable  to  the 
examination  of  very  minute  quantities.  But  in 
this  case  there  is  no  telescope,  the  spectrum 
formed  by  the  prism  being  viewed  directly. 

Applications. — In  the  greater  number  of  cases 
where  the  spectroscope  is  applicable  to  medicine, 
it  is  for  the  examination  of  fluids,  although  solids 
and  morbid  gases  have  also  been  investigated. 
For  fluids  it  is  suflScient  to  arrawre  the  instrument 
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50  that  the  spectrum  of  a  gas  or  paraffin  flame 
is  obtained,  and  then  to  place  a  test-tube  (a  flat 
one  is  best)  between  the  slit  and  the  light.  Some 
practice  is  required  in  adjusting  the  instrument, 
regulating  the  size  of  the  slit,  excluding  extrane- 
ous light,  and  obtaining  the  most  suitable  degree 
of  dilution  and  thickness  of  stratum  of  the  fluid 
to  be  examined.  The  positions  of  the  absorption- 
bands  are  most  conveniently  recorded  by  refer- 
ring them  to  the  standard  Frauenhofer  lines  of 
the  solar  spectrum. 

Certain  precautions  require  to  be  borne  in 
mind  in  regard  to  the  absorption-spectra.  Thus 
it  appears  that  erery  substance  has  not  its  own 
spectrum,  entirely  distinct  from  that  of  any 
other,  but  that  many  bodies,  very  different  in 
nature,  possess  the  same  spectrum,  as  carmine 
and  oxyibsemoglobin ;  it  is  by  the  behaviour  of 
tlie  spectra,  under  the  treatment  of  the  fluids 
with  reagents,  that  the  spectroscopic  results 
come  to  be  of  definite  value,  Again,  the  same 
substance  may  give  different  spectra  according 
as  it  is  in  a  solid,  fluid,  or  gaseous  state or  so- 
lutions of  the  same  body  in  different  media  may 
give  different  absorption-bands. 

1.  Blood. — Hsemoglobin,  both  in  the  oxidised 
and  reduced  condition,  is  easily  recognised  by  its 
spectrum.  The  former  shows  the  dark  lines  in 
the  yellow  and  green  regions  of  the  spectrum, 
the  one  next  D  being  darker  and  more  strongly 
marked  than  the  other,  which  is  near  to  h. 
Reduced  haemoglobin,  on  the  other  hand,  gives 
but  one  dark  band,  in  a  position  between  the 
two  of  oxyhsemoglobin.  The  spectrum  of  blood 
is  identical  with  that  of  haemoglobin,  of  which 
of  a  grain  may  be  detected  by  the  spectro- 
scope ;  but  '  there  does  not  appear  to  be  any 
probability  of  our  being  able  to  decide  by  this 
means  whether  the  blood  is  or  is  not  Iniman ' 
(Sorby). 

Carbonic  acid  and  many  other  gases,  such  as 
carbonic  oxide,  or  coal-gas  which  contains  seven 
per  cent,  of  CO,  nitrous  oxide  (NO),  and  sul- 
phuretted hydrogen  (SH^),  and  the  cyanides 
of  hydrogen,  potassium,  &c.,  nitrite  of  amyl, 
iodine,  &c.,  all  possessing  an  affinity  for  haemo- 
globin, show  characteristic  absorption-spectra ; 
and  investigation  by  the  spectroscope  of  blood 
treated  with  these  reagents,  helps  to  explain  the 
poisonous  characters  that  most  of  these  bodies 
possess,  and  show  it  to  be  chiefly  due  to  their 
combining  so  closely  with  the  haemoglobin  that 
the  latter  ceases  to  be  an  oxygen-carrier;  whilst 
CO''  is  very  loosely  combined,  and  is  easily  sepa- 
rated by  mere  exposure  of  the  reduced  haemo- 
globin to  the  air. 

The  various  derivatives  of  haemoglobin,  such 
as  haematin,  both  acid  and  alkaline,  haematoidin, 
.ind  haemin,  all  give  characteristic  spectra,  by 
which  they  may  be  recognised. 

It  is  necessary  to  be  acquainted  with  the 
spectra  of  these  bodies,  as  well  as  of  oxy-  and  re- 
duced haemoglobin,  since  in  many  of  the  situa- 
tions in  which  blood  is  sought  for— as  in  urine, 
vomit,  fluid  of  cysts,  and  stains  on  clothes — it 
hiw  undergone  changes  into  one  or  other  of 
fliese  derivatives.  Ammonium  sulphide  is  the 
most  convenient  agent  for  reducing  haemoglobin  ; 
and  in  examining  any  fluid  for  this  body,  it 
qhoiJd  always  be  employed,  eince  it  is  by  the 


SPECULUM.  U47 

behaviour  of  haemoglobin  under  its  influence  that 
it  may  be  identified  and  distinguished  from 
carmine. 

In  tho  investigation  of  blood-stains,  their  age, 
as  well  as  the  character  of  the  material  in  which 
they  are  found,  must  be  considered.  Distilled 
water,  glycerine,  or  dilute  solution  of  ammonia 
or  nitric  acid  may  be  used  to  dissolve  out  the 
stain,  with  the  result  of  giving  a  solution  of 
haemoglobin  or  haematin,  which  may  he  enclosed 
in  an  ordinary  microscopic  cell  and  examined 
with  the  microspectroscope. 

2.  Bile.— It  is  said  that  fresh  human  bile 
yields  no  spectrum,  but  that  when  diluted,  or  if 
hydrochloric  or  nitric  acid  be  added,  an  ab- 
sorption-band appears  at  F,  which  is  due  to  a 
pigment  known  as  urobilin.  This  spectrum  may 
be  regarded  as  a  test  for  bile. 

3.  Urine. —  Healthy  urine  gives  a  spectrum 
with  an  absorption-band  at  F,  identical  with 
that  of  urobilin,  which  behaves  on  treatment  with 
reagents  in  the  same  manner  as  the  spectrum  of 
that  pigment,  and  hence  it  may  be  regarded  as 
a  normal  colouring  matter  of  the  urine,  and  ab- 
sent in  some  diseases.  Other  pigments  appear, 
from  the  spectra  given,  to  be  present  in  certain 
diseased  states  and  in  pregnancy.  Sugar  and 
albumen  are  not  to  be  detected  in  the  urine  by 
the  spectroscope. 

4.  Fseces. — On  spectroscopic  examination  the 
band  of  urobilin  is  presented. 

See  The  Spectroscope  in  Medicine,  by  Dr. 
MacMunn,  and  Dr.  Thiidichum's  researches  in 
the  Reports  of  the  Medical  Officer  of  the  Privy 
Council.  W.  H.  Axlchin. 

SPECTJIjirM  (Lat.)  -  Stxon  :  Fr.  Speculum  ; 
Miroir  ;  Ger :  Speculum ;  Spiegel. 

Definition.— An  instrument  adapted  for  ex- 
ploring the  several  channels  and  deeper-seated 
parts  of  the  human  body.  The  chief  of  these  are 
the  ear,  the  eye,  the  nose,  the  mouth,  the  throat, 
the  rectum,  and  the  vagina.  For  each  of  these 
there  are  specially  adapted  instruments. 

Desceiption. — Specula  are  made  of  various 
materials,  and  in  a  variety  of  shapes.  The  spe- 
culum is  intended  not  only  to  permit  and  fiicili- 
tate  inspection,  but  also  to  dilate  the  canals  and 
to  expose  parts,  in  order  that  they  may  be  treated 
surgically,  or  have  medicaments  applied  to  them. 
For  this  reason  a  cylindrical  specuhun  will  not 
always  answer  the  purpose  ;  we  have,  therefore, 
bivalve  and  trivalve  specula,  and  many  other 
forms.  On  account  of  the  friability  of  glass, 
other  material  has  not  infrequently  to  be  used, 
such  as  white  polished  metal  or  wood_;  the  latter 
is  objectionable,  as  it  has  no  reflecting  power ; 
but  when  it  becomes  necessary  to  apply  the 
actual  cautery  througli  a  speculum,  a  substance 
must  be  employed  that  is  a  non-conductor  of 
heat  and  non-friable,  such  as  wood. 

Varieties. — Aural  specula. — Of  these  tlier« 
are  several  forms,  and  Bome  are  known  undei 
the  name  of  '  auriscopes.'  Some  have  a  trum 
pet-shaped  opening,  which  facilitates  the  in- 
troduction of  light,  and  greatly  increases  the 
illuminating  and  'reflecting  power.  There  are 
also  bivalve  aural  specula  with  a  screw  lever, 
and  others  with  handles  attached  so  as  to  sepa- 
I  rate  the  bladea. 
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Eye  specula. — These  are  known  by  the  name 
of  eyelid  retractors  and  opht/ialmoscopes,  both  of 
■which  are  really  specula  for  examining  the  eye, 
though  not  generally  classifled  as  such.  See 
Ophthalmoscope. 

UTasal  specula. — There  are  several  of  these, 
the  great  purpose  they  have  to  serve  being  that 
of  dilating.  One,  known  as  Elsberg's,  is  three- 
bladed. 

Throat  specula. — Specula  for  examination  of 
the  throat  are  generally  called  laryngoscffpes. 
See  Laryngoscope. 

Bectal  specula. — These  are  cylindrical,  bi- 
valve, or  trivalve.  The  cylindrical  are  made  on 
the  principle  of  Fergusson's  vaginal  speculum, 
but  with  an  opening  so  as  to  expose  the  wall 
of  the  rectum  at  whatever  part  it  be  adapted 
to.  The  valvular  forms  are  made  of  white 
metal. 

"Vaginal  specula. — Of  these  there  are  many. 
Perhaps  the  most  useful  is  that  known  as  Fer- 
gusson's,  which  is  cylindrical  and  made  of  glass, 
with  a  coating  of  mercury  behind  it,  so  as  to 
give  it  reflecting  power,  and  backed  by  vul- 
canized india-rubber.  An  improved  variety  of 
this  is  of  a  tapering  form,  so  as  to  admit  more 
light.   See  Womb,  Diseases  of. 

Sims'  duck-bill  speculum  is  of  great  use  in 
retracting  the  perinaeum  and  dilating  the  vagina, 
when  space  is  required  for  operation,  as  in  vesico- 
vaginal fistula.  Then  there  are  bivalve  and  tri- 
valve metallic  specula.  Wooden  cylindrical  spe- 
cula are  always  used  when  the  actual  cautery  is 
applied,  for  reasons  already  mentioned.  For  the 
ordinary  purposes  glass  is  the  preferable  mate- 
rial, as  it  is  unaffected  by  caustics. 

The  iTses  of  specula  will  be  found  described  in 
connexion  with  the  diseases  of  the  several  organs 
to  which  they  have  reference. 

Clement  Godson. 

SPEECH,  Disorders  of. — Synon.:  Troubles 
du  Laiigage  ;  Ger.  Stbhrungen  der  Spraohe. — De- 
fects of  speech  are  very  various  in  their  nature, 
degree,  and  mode  of  causation.  They  are  capable 
of  being  classified  from  several  different  points 
of  view.  We  shall  not  attempt  to  do  more  in  the 
present  article  than  point  out  the  nature  and 
relations  of  the  several  kinds  of  defects,  which 
will,  in  almost  all  cases,  be  found  to  have  re- 
ceived consideration  under  their  own  proper 
headings. 

.SJtiolooy  and  Patholooy. — Disorders  of 
speech  may  depend  upon  (1)  congenital,  or  (2) 
acquired  defects  of  the  brain,  or  of  certain  of  its 
nerves  and  sense-organs. 

1.  Congenital  defects.— The  most  frequent  and 
important  of  these  defects  is  deafness,  which 
entails  mutism,  so  that  the  individuals  thus 
afflicted  are  known  as  '  deaf-mutes.'  It  must, 
however,  be  borne  in  mind  that  this  condition 
of  mutism  or  dumbness  may  also  be  brought 
about  by  absolute  deafness  occurring  from  any 
cause  after  birth,  but  before  the  child  begins 
to  talk  ;  or  even  after  it  has  learned  to  talk, 
up  to  the  fifth  or  seventh  year.  In  cases  of 
the  latter  type,  the  child  soon,  when  without 
the  accustomed  guidance  derived  through  the 
sense  of  hearing,  forgetis  how  to  speak  and 
becomes  dumb.    In  addition  to  this  class  of 


cases,  there  are  those  of  congenital  idiocy  with 
yut  deafness,  but  in  which  the  child  never  learns 
to  talk  or  articulate  in  the  proper  sense  of 
the  term  {see  Idiocy).  There  are  also  other 
cases  allied  to  the  last,  in  which,  owing  to 
some  intra-cranial  lesion  occurring  either  before, 
during,  or  soon  afterbirth,  the  child's  subsequent 
mental  condition  is  greatly  impaired,  as  wrjll 
as  its  motor  power.  In  these  most  deplorable 
cases  the  child  may  never  be  able  to  speak 
in  any  distinct  or  articulate  fashion,  it  may  not 
be  able  to  walk  or  even  stand,  or  it  may  only  be 
able  to  accomplish  these  latter  acts  imperfectly. 
In  some  of  these  children  there  is  evidence  of 
the  existence  of  a  hemiplegic  condition,  with 
arrest  of  growth  of  the  paralysed  limbs.  Such 
patients  are  also  frequently  subject  to  one-sided 
fits ;  but  it  is  not  certain  whether  in  these  cases 
the  inability  to  speak  is  especially  prone  to  occur 
in  those  who  are  congenitally  paralysed  on  the 
right  side.  In  some  of  the  less  severe  examples 
of  this  latter  type  which  have  come  under  the 
writer's  observation,  speech  has  been  merely 
deferred — the  child  has  not  commenced  to 
speak  tin  the  fourth,  fifth,  or  even  the  sixth 
year.    See  Dumbness. 

2.  Acquired  defects. — Among  acquired  defect> 
of  speech  we  have  troubles  of  various  degrees  and 
kinds,  which  may  come  on  at  any  period  between 
infancy  and  old  age,  and  which,  as  regards  dura- 
tion, may  be  temporary  or  permanent.  Thegrea; 
variations  in  the  extent  and  nature  of  thes? 
defects  is  due  to  the  fact  that  the  impeding  con- 
dition or  lesion  may  act  (1)  upon  parts  of  the 
brain  concerned  with  the  genesis  of  thought,  and 
of  the  will  to  speak,  (2)  upon  some  part  of  the 
nervous  channels  or  centres  concerned  with  the 
actuation  of  speech,  or  (3)  upon  the  peripheral 
nerves  and  organs  concerned  with  articulation 
and  vocalisation.  Thus  it  happens  that  acquired 
defects  of  speech  may,  in  one  set  of  cases,  be 
associated  with  the  most  marked  alterations  in 
the  intelligence  or  previous  mental  condition  of 
the  patient,  whilst  in  others  they  may  be  repre- 
sented by  mere  defective  articulation  or  vocalisa- 
tion. In  briefly  referring  to  the  principal  varie- 
ties, we  will  pass  from  the  simple  to  the  more 
complex  types. 

Proper  vocalisation  is  essential  for  the  pro- 
duction of  normal  speech  ;  where  it  alone  is  de- 
fective we  have  to  do  with  various  kinds  of  apho- 
nia, which  may  be  due  to  very  different  causes 
(see  Voice,  Disorders  of).  Again,  articulation  as 
a  mere  motor  act  may  be  interfered  with  or  per- 
verted in  diverse  modes.  Where  speech-move- 
ments are  incoordinate,  we  have  such  common 
defects  as  stuttering  or  stammering  {see  Staji- 
mehing)  ;  or  else  those  less  marked  perversions 
of  speech  movements  which  are  met  with  in  some 
cases  of  chorea.  Again,  where  the  movements 
concerned  in  speech  are  more  simply  defective, 
we  have  that  indistinctness  of  articulation  and 
blurred  utterance  which,  in  various  degrees,  is 
so  commonly  associated  with  different  forms  of 
paralysis  due  to  cerebral  disease.  To  this  kind 
of  defect  the  name  '  Aphemia  '  is  now  commonly 
applied.  It  presents  itself  under  many  various 
conditions,  and  with  different  degrees  of  com- 
pleteness. It  may  show  itself  in  its  most  ex-- 
treme  form  in  '  labio-glosso-laryngeal  paralysis. 
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or  in  other  forms  of  bulbar  disease.  This  blurred 
or  difficult  articulation  is  also  one  of  the  signs 
met  with  in  general  paralysis  of  ttie  insane  and 
in  disseminated  cerebro-spinal  sclerosis.  Again, 
it  occurs  in  association  with  hemiplegia  caused 
by  different  lesions  in  various  parts  of  the  brain, 
between  the  medulla  below  and  the  cerebral 
cortex  above.    As  a  rule  it  is  most  marked  and 
most  persistent  in  hemiplegia  due  to  disease  of 
the  pons  Varolii,  while  in  lesions  higher  up  it  is 
apt  to  be  slight  and  more  transitory,  especially 
where  such  lesions  exist  on  the  right  side  of  the 
brain.    It  is  evident,  indeed,  that  this  kind  of 
defect  is  specially  prone  to  occur  where  there  is 
damage  to  the  first  parts  of  the  outgoing  tract 
leading  from  the  left  cortical  auditory  word- 
centre,  or  to  any  lower  parts  of  the  same  tract, 
or  when  there  is  damage  to  the  actual  motor 
centres  for  articulation  situated  in  the  medulla 
oblongata  (see  Brain  as  an  Organ  of  Mind, 
1880,  p.  618).    Damage  to  the  upper  part  of 
these  tracts,  however,  so  long  as  it  is  situated 
above  the  level  of  the  left  corp'os  striatum,  gives 
rise  to  a  form  of  this  aphemic  defect  which  is 
commonly  known  as  aphasia  {see  Aphasia).  The 
writer's  most  recent  investigations  have  led  him 
to  the  conclusion  that  this  condition  may,  in 
reality,  and  in  full  accordance  with  modem  doc- 
trines as  to  the  strict  localisation  of  cerebral  func- 
tions, be  induced  by  damage  in  parts  of  the  cor- 
tex comparatively  remote  from  the  '  third  frontal 
convolution'  {op.  cit.  p.  685).    Such  forms  of 
speech-defect  may  exist  without  obvious  mental 
impairment,  and  it  is  worthy  of  note  that  they 
may  sometimes  be  induced  without  coincident 
hemiplegia,  by  over-work,  either  literary  or 
clerical,  or  under  the  influence  of  great  excitement. 
Eelated  to  speech-disorders  of  this  type  are  the 
other  more  complex  and  extremely  varied  defects 
of  speech  classed  under  the  head  of  amnesia. 
These  are  often  associated  with  grave  mental 
and  volitional  defects.    The  writer  has  recently 
come  to  the  conclusion  that  they  are  especially 
apt  to  occur  in  association  with  lesions  involving 
the  supra-marginal  lobule,  the  angular  gyrus, 
and  the  posterior  part  of  the  upper  temporal  con- 
volution, that  is  to  say,  the  convolutions  which 
bound  the  upper  end  of  the  '  Sylvian  fissure ' 
{of.  cit.  p.  683).    These  are  parts  of  the  cortex 
which,  according  to  Ferrier,  have  much  to  do  with 
visual  and  auditory  impressions.    They  would 
accordingly  be  concerned  with  the  appreciation, 
on  the  one  hand,  of  printed  and  written  charac- 
ters, and,  on  the  other,  of  spoken  words ;  and 
seeing  that  such  parts  of  the  cortex  must  also 
afford  the  starting-points  for  volitional  incitations 
'  to  actp  of  writing,  reading,  and  speaking,  it  can 
easily  be  understood  how  much  damage  to  the 
brain  in  these  regions  may  interfere  with  intel- 
lectual '  appreciation,'  as  well  as  with  intellec- 
tual '  expression.' 

Finally,  in  this  relation,  reference  should  be 
made  to  certain  forms  of  speechlessness  occa- 
sionally mot  with  in  hysterical  females,  or  in  the 
insane  of  both  sexes,  in  which  there  may  be  a 
deficiency  of  will  to  speak,  dependent  upon  per- 
verted cerebral  action,  either  without  or  with 
ft  discoverable  basis  of  actual  morbid  changes. 
In  such  cases,  also,  there  may  be  no  apparent 
motive  •  or  the  speechless  condition  may,  in  the 
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insane,  stand  in  direct  or  indirect  relation  to 
certain  delusions. 

Teeatmjbnt. — The  treatment  of  these  various 
defects  of  speech  will,  of  course,  depend  upon 
their  causes  and  associated  conditions.  Eeference 
must,  therefore,  be  made  to  the  several  special 
articles  in  which  the  different  forms  of  such 
defects  are  considered. 

H.  Chaeltok  Bastian. 

^  SPEBMATOBBHCEA  {irirepua,  seed,  and 
pea),  1  flow). — Stoon.  :  Fr.  Spermatorrhie  •  G-er. 
Samenfluss. 

Definition.  —  A  real  or  apparent  discharge  of 
seminal  fluid,  occurring  without  voluntary  sexual 
excitement. 

Two  varieties  may  be  recognised.  (1)  Tnce 
spermatorrhxa  is  the  discharge  of  spermatozoa 
from  the  urethra,  or  in  the  urine,  at  periods 
other  than  during  sexual  excitement.  (2)  False 
spermatorrhoea,  OT  prostatorrhxa,  is  the  discharge 
of  a  seminal-like  fluid,  destitute  of  spermatozoa. 

.Etiology. — Local  irritation,  whether  from 
masturbation  or  from  some  diseased  or  disor- 
dered condition  of  the  genital  organs,  is  the 
cause  of  spermatorrhoea  in  the  first  instance. 
Such  morbid  conditions  are  balanitis,  phymosis, 
a  long  prepuce,  urethral  catarrh,  irritability  of 
the  prostate,  a  tender  spot  in  the  urethra, 
spasmodic  contraction  of  the  levator  ani,  varico- 
cele, rectal  irritation,  worms  in  the  intestinal 
canal,  constipation,  and  changes  in  the  nerves  or 
nerve-centres  supplying  the  genito-urinary  tract, 
inducing  either  hyperaesthesia  or  anaesthesia. 
Any  of  these  states  may  give  rise  to  masturba- 
tion, or  masturbation  may  in  turn  cause  most  of 
them.  Should  the  conditions  that  determine  the 
irritation  persist,  the  very  smallest  mental  or 
local  stimidus  is  sufficient  to  continue  the  dis- 
ease indefinitely. 

Symptoms. — The  first  symptom  that  alarms- 
the  subject  of  spermatorrhoea  is  the  occurrence 
of  frequent  nocturnal  emissions,  at  first  with, 
and  afterwards  without,  erotic  sensation.  These 
reduce  his  strength,  render  him  weak  and  irri- 
table, and  gradually  prey  upon  his  mind ;  and 
if,  as  frequently  happens,  masturbation  be  prac- 
tised, they  induce  a  condition  of  extreme  mental 
depression.  When  the  patient  reaches  this  state, 
the  mere  reference  to  sexual  matters,  the  sight 
of  anything  lewd,  the  act  of  defsecation,  or  a 
chance  irritation  of  the  penis  during  walking, 
riding,  or  driving,  is  often  sufficient  to  cause  an 
abortive  or,  it  may  be,  a  complete  emission.  The 
discharge  may,  in  advanced  cases,  find  its  way 
into  the  bladder  and  be  passed  with  the  urine ; 
a  condition  which  is  regarded  by  the  patient  as 
the  most  serious  of  all.  The  discharge  may  be 
the  ordinary  seminal  fluid ;  or  it  may  be  less  in 
quantity,  clearer,  tenacious,  more  like  the  syno- 
vial fluid  in  appearance  and  consistence.  In  the 
latter  case  it  seldom  contains  spermatozoa,  and 
it  is  usually  only  the  forerunner  of  the  other 
more  serious  state,  or  it  may  intermit  with  i*. 
These  conditions  combine  to  render  the  patient 
for  the  time  being  physically  and  mentally  a 
wreck,  sleepless,  listless,  nervous,  aneemic,  and 
with  an  old  and  insipidly  anxious  look  upon  his 
muddy  or  pimpled  face.  Connection  becomes 
well-nigh  impracticable,  the  discharge  of  semen 
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jccurring  before  the  introduction  of  the  organ ;  or 
erection  may  be  impossible  or  imperfect. 

Diagnosis.  —In  the  diagnosis  of  the  cause  of 
Bpermatorrhoea,  the  condition  of  the  external 
genitals  must  first  be  determined.  The  presence 
of  a  tender  spot  in  the  urethra,  or  the  existence 
of  hyperiEsthesia  or  anaesthesia  or  stricture,  can 
be  made  out  by  passing  a  catheter.  The  acorn- 
pointed  bougie  is  the  best  for  diagnosing  the 
exact  seat  of  such  troubles.  The  discharge  itseK 
must  be  found  and  examined  microscopically,  the 
presence  of  spermatozoa  establishing  true  sper- 
matorrhoea. Glairy  fluids,  like  that  of  prostator- 
rhoea,  occur  in  the  urethra  during  the  last  stages 
of  a  gleet,  or  in  straining  at  stool,  and  also  in 
stricture.  The  history  of  the  case,  and  catheter- 
ism,  readily  clear  up  the  cause  of  the  discharge. 

Proonosis. — In  the  generality  of  instances  the 
patient  gets  quite  -well,  either  by  ordinary  care 
on  his  own  part,  or  by  medical  treatment.  In 
other  cases,  however,  the  development  of  some 
inherited  disease  manifests  itself  simply  from 
the  weak  condition  to  which  the  patient  is  re- 
duced. In  some  instances  dementia  or  melan- 
cholia is  induced,  and  the  patient  continues  his 
impure  habits  even  whilst  under  watch  and  ward 
in  a  lunatic  asylum. 

TRR4.TMRNT. — Should  any  local  irritation  ap- 
pear sufficient  to  cause  spermatorrhcea,  it  ought 
to  be  treated  and  removed,  if  possible.  A  long 
prepuce  should  be  cut  off,  balanitis  cured,  a  vari- 
cocele relieved,  or  rectal  irritation  removed.  To 
prevent  masturbation  many  plans  have  been 
tried,  such  as  the  application  of  iodine  to  the 
penis,  or  touching  the  parts  with  caustics,  v.'hich, 
by  the  pain  they  cause,  prevent  the  patient  med- 
dling with  the  organ.  These  measures,  or  such  as 
these,  combined  with  encouragement  from  the 
medical  attendant,  and  resolution  on  the  part 
of  the  patient,  will  help  towards  a  cure.  The 
situation  of  a  tender  spot  in  the  urethra  can  be 
made  out,  either  by  a  bougie— the  acorn-pointed 
bougie,  as  above  mentioned,  being  the  best  for 
such  a  purpose — or  by  pressure  on  the  perineum. 
When  discovered,  the  tenderness  may  be  relieved 
by  blisters  on  the  perineum,  or  by  applying 
caustics  directly  to  the  tender  surface,  eitlier  in 
substance  or  in  solution.  The  solution  chiefly 
used  is  one  of  nitrate  of  silver,  varying  in  strength 
from  ten  to  sixty  grains  to  the  ounce,  and  it  is 
best  applied  by  the  silver  syringe-catheter.  The 
patient's  digestion,  and  impaired  physical  and 
mental  condition  must  be  looked  after.  Sto- 
machic and  nervine  tonics,  such  as  gentian, 
strychnia,  phosphates,  and  iron,  are  the  most 
useful,  and  must  be  given  for  some  time.  To 
allay  irritability  of  the  genital  organs,  the  bro- 
mides and  belladonna  may  bo  given  separately 
or  in  combination.  For  hyporsesthesia  the  extract 
of  belladonna,  in  half-grain  doses  morning  and 
evening,  is  especially  useful ;  it  may  be  given 
MHth  the  tonics  recommended  above.  Should 
aniEsthesia  of  the  urethra  and  genitals  exist, 
galvanism  has  been  tried  and  proved  successful. 
The  patient  should  sleep  on  a  hard  bed,  and  get 
up  the  moment  be  wakes.  Cold  hip-baths  morn- 
ing and  evening,  walking  exercise,  and  mixing 
in  company  as  much  as  possible,  are  useful  ad- 
juvants to  treatment.    See  Masturbation. 

Jamks  Cantlib. 
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SPEZIA,  Bay  of,  in  Central  Italy. — A 
calm,  moist,  moderately  warm,  equable,  wintr-r 
climate.  Prevailing  winds,  S.  and  E.  See  Cli- 
mate, Treatment  of  Disease  by. 

SPHACELUS  {(Ttpd^ce,  I  destroy).— The  pro- 
cess of  mortification,  or  the  dead  mass  resulting 
from  this  process.    See  Gangeenb. 

SPHINCTERS,  Disorders  of. — Sunon.  : 
Fr.  TroiMes  dcs  Sphincters;  Ger.  SlbhruTigen 
der  Schliessnmnkdn. 

From  a  practical  point  of  view,  it  is  here 
only  needful  to  refer  to  disordered  actions  of 
the  sphincters  of  the  bladder  and  of  the  rectum. 
The  disorders  themselves  are  in  each  case  of 
two  kinds.  We  may  have  to  do  with  spasm 
of  the  sphincter  vesicae  or  of  the  sphincter  ani, 
leading  to  or,  at  least,  aiding  in  bringing  about, 
retention  of  urine  and  retention  of  faeces  re- 
spectively ;  or,  on  the  other  hand,  there  may  be 
paralysis  of  these  sphincters,  leading  to  incon- 
tinence of  urine,  and  favouring  incontinence  of 
faeces. 

Etiology  and  Pathologt. — These  opposite 
modes  of  disordered  function  of  the  sphincter.-^ 
of  the  bladder  and  the  rectum  may  be  variously 
induced ;  but  the  causes  may  be  ranged  in  three 
principal  categories,  according  as  they  are — 
(1)  of  peripheral  or  reflex,  (2)  of  spinal,  or  (3) 
of  cerebral  origin. 

(1)  Eeflex  caiises. — These  are  not  always  dis- 
tinct from  those  of  the  next  category,  and  they 
more  frequently  reveal  themselves  as  spasms 
than  as  paralyses.  Retention  of  urine  due  to 
reflex  spasm  of  the  sphincter  of  the  bladder  is 
frequent  enough,  especially  in  i^tricture  of  the 
urethra  or  stone  in  the  bladder.  On  the  other 
hand,  a  weak  action  of  the  sphincter,  with  undue 
irritability  of  the  bladder,  may  lead  to  nocturn.il 
incontinence  of  urine  in  children.  Temporary 
paralysis  of  both  sphincters  may  occasionally  be 
induced  by  a  kind  of  cerebral  reflex,  under  the 
influence  of  fright.  Spasmodic  conditions  of  the 
sphincter  ani  may  be  induced  by  the  irritation 
of  fissures  or  small  ulcers  just  within  the  anus, 
and  may  tend  greatly  to  increase  the  suffering 
of  the  patient  during  or  after  defsecation. 

(2)  Spinal  causes. — The  majority  of  the  cases 
of  disordered  action  of  the  sphincters  will  be  due 
to  this  class  of  causes.  They  are  incidents  of 
fimctional  or  of  structural  diseases  of  the  spinal 
cord,  or  of  the  nerves  by  which  such  sphincters 
are  supplied.  Here,  too,  we  may  have  irritation 
of  the  spinal  centres  or  of  their  nerves,  causing 
spasms  and  corresponding  retention  of  urine  or 
of  faeces  ;  or  we  may  have  pressure  upon  or  de- 
structive lesions  of  the  s.ame  parts,  in  and  issuing 
from  the  lower  lumbar  region  of  the  cord,  leading 
to  paralysis  of  the  sphincters,  and  a  correspondi  ng 
incontinence  of  urine  or  of  faeces.  Irritation  ()r 
destruction  of  the  channels  in  the  cord,  by  which 
voluntary  incitations  are  conducted  to  these 
sacral  centres,  may  also  lead  to  spasm  or  para- 
lysis of  either  of  the  sphincters  {see  Spinal 
Conn.  Diseases  of,  §  9,  7,  8).  In  many  struc- 
tural diseases  of  the  cord  entailmg  paraplegia, 
paralysis  of  the  sphincters  (owing  to  '^^ 
ferent  sequoh-e)  becomes  au  important  condition, 
which  notablj  influences  the  gravity  of  the  ais- 
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ease,  and  demands  the  exercise  of  great  care  in 
counteracting  its  effects,  as  far  as  this  may  be 
possible.    See  Spinal  Cokd,  Softening  of. 

(3)  Cerebral  causes. —  In  cerebral  disease, 
where  the  mind  or  consciousness  is  profoundly 
affected,  there  may  be  incontinence  of  faeces  or 
of  urine.  Yet  such  events  can  scarcely  be 
said  to  be  due  to  a  disordered  action  of  the 
«phincters.  If  no  restraining  or  inhibitive  power 
be  exercised  by  the  cerebral  hemispheres,  then 
the  spinal  reflex  mechanisms  regulating  the 
action  of  the  detrusor  muscles  and  of  their  related 
ephincters  are  called  into  play  from  time  to  time. 
The  latter  become  relaxed  coincidently  -with  the 
contraction  of  the  expulsor  muscles  of  the  bladder 
or  rectum,  when,  from  either  viscus,  a  sufficiently 
powerful  set  of  afferent  impressions  passes  to 
the  related  spinal  centre.  So  that  in  hemi- 
plegia with  mental  impairment,  in  dementia,  or 
in  stupor  or  coma,  we  commonly  meet  with  in- 
'  continence  of  urine  and  of  faeces.  Over-action 
or  spasm  of  these  sphincter  muscles  may  also 
occur  imder  various  perverted  cerebral  condi- 
tions, especially  in  hysteria;  thus  occasioning  an 
undue  retention  of  the  contents  of  the  bladder  or 
of  the  rectum,  as  the  case  may  be. 

The  sphincter  of  the  vagina  is  also  liable  to 
be  affected  by  spasm,  but  this  subject  is  consi- 
dered in  another  part  of  this  work.  See  Vagina, 
Diseases  of. 

Treatment. — The  treatment  of  disorders  of 
the  sphincters  must  of  course  depend  upon  the 
nature  of  the  cause,  and  upon  the  nature  of  tlie 
particular  defect  existing  in  each  individual  case. 
When  the  exciting  cause  is  local,  it  must  be 
remedied  if  possible.  Where  due  to  structural 
disease  in  the  spinal  cord  or  in  the  brain,  the 
above  disorders  present  themselves  among  many 
other  morbid  signs  and  symptoms,  and  in  these 
cases  we  must  always  strive  to  correct,  as  far  as 
it  may  be  possible,  the  original  and  common 
cause  of  the  morbid  symptoms  in  question. 

H.  Charlton  Bastian. 

SPHXGMOGEAPH,  The  {(Tcpuynhs,  the 
pulse,  and  yp6.(pw,  I  write). 

Definition. — The  pulse-writer ;  an  instru- 
ment devised  to  record  the  form  of  the  move- 
ments of  the  arterial  pulse. 

Histoht. — The  idea  of  this  instrument  is  as 
old  as  Galileo,  but  it  is  only  in  recent  years  that 
it  has  assumed  a  practical  form.  The  first  regis- 
tering instrument,  for  recording  the  movements 
of  an  artery,  was  used  by  Ludwig  in  1847,  ten 
years  after  Hirisson  had  devised  his  sphygmo- 
meter, by  which  he  showed  in  a  column  of  fluid  the 
movements  of  the  pulse.  It  was  with  this  in- 
strument that  Chelius  demonstrated  the  second 
wave,  or  dicrotism  of  the  normal  pulse. 

Vifrordt  was  the  first  to  construct  a  sphyg- 
raograph  which  could  be  applied  on  man,  utilis- 
ing an  idea  of  King's,  who  had  previously 
demonstrated  the  pulsation  of  the  veins  in  the 
neck  by  attaching  to  them  a  delicate  lover.  The 
instrument  of  Vierordt,  however,  did  not  record 
the  form  of  the  pulse-movements  accurately,  and 
for  the  most  part  registered  only  a  series  of  uni- 
form curves.  This  physiologist  remarked  that 
the  problem  was  to  place  on  the  pulse  a  very 
delicate  elastic  spring,  and  by  means  of  it  to 
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transmit  the  movements  of  the  pulse  to  the  writ- 
ing lever.  Marey  succeeded  in  doing  this  by  the 
invention  of  his  sphygmograph,  which  became, 
after  the  publication  of  his  work  in  1863,  forth- 
with applicable  for  clinical,  as  woU  as  physiolo- 
gical, research.  Its  introduction  gave  the  study 
of  the  pulse  a  scientific  basis,  by  causing  the 
arteries  to  write  their  autographs,  and  thereby 
restored  to  its  first  importance  the  neglected  art 
of  reading  the  pulse. 

DBSCBiPTiON.-Although  there  are  now  several 
sphygmographs  at  work  in  the  field  of  clinical 
inquiry,  it  will  be  necessary  to  describe  only  that 
of  Marey,  which  is  most  commonly  in  use. 

The  essential  part  of  the  instrument  is  a  deli- 
cate spring,  armed  at  its  free  end  with  an  ivory 
pad  which  rests  upon  the  artery.  The  spring 
is  fixed  by  its  other  extremity  to  the  frame- 
work, and  receives  the  pulse-movements,  which 
are  transmitted,  amplified,  and  recorded  by  an 
arrangement  of  two  levers.  The  lower  lever  is 
hinged  to  the  steel  spring,  so  that  it  can  move 
up  and  down  at  its  free  end,  which  terminates 
in  a  vertical  knife-edge  considerably  above  the 
ivory  pad,  which  rests  on  the  artery.  This  knife- 
edge  can  be  raised  or  lowered  by  means  of  a 
screw,  and  so  adjusted  and  maintained  in  con- 
tact with  the  upper  lever,  near  its  centre  of 
motion.  This  second  or  upper  lever,  which 
points  in  the  opposite  direction  to  the  lower  one, 
is  very  light,  and  carries  at  its  free  end  a  pen, 
which  records,  on  a  plate  moved  by  clockwork, 
the  vertical  movements  transmitted  to  it  through 
the  first  lever,  from  the  spring  resting  on  the 
artery.  By  this  arrangement  of  levers  the  move- 
ments originally  received  by  the  spring  from  the 
artery  are  amplified  some  fifty  times  in  the 
record. 

The  tracing  is  called  a  ptdse-trace,  and  con- 
sists of  a  series  of  pulsations,  varying  in  num- 
ber and  form  according  to  the  frequency  and  the 
characters  of  the  pulse.    See  Pulse. 

The  frame  of  the  instrument,  to  which  the 
spring  is  fixed,  holds  the  clockwork  by  means  of 
which  the  recording  plate  is  made  to  travel. 

The  framework  is  also  made  so  as  to  fit  easily 
on  the  arm,  and  is  retained  in  position  by  straps, 
the  arm  resting  on  a  suitable  pad  or  cushion. 

The  regulation  of  the  pressure  of  the  spring 
on  the  artery  is  one  of  the  most  important  points 
in  the  application  of  the  instrument.  It  requires 
to  be  accurately  regulated  and  measured,  in  order 
to  estimate  the  character  of  the  pulse,  and  render 
a  comparison  of  traces  trustworthy,  as  was  first 
pointed  out  by  the  writer.  This  is  effected  by  a 
regulator  screw  connected  with  the  steel  spring, 
and  furnished  with  a  registering  dial,  which 
records  the  pressure  at  which  the  maximum 
rendering  of  the  pulse  is  obtained.  By  this  ar- 
rangement the  tension  of  the  pulse  can  be  fairly 
estimated  by  the  sphygmograph. 

Application.— In  the  application  of  the  in- 
strument, the  first  important  point  to  observe 
is  accuracy  of  adjustment  of  the  ivory  pad  of 
the  spring  over  the  radial  artery.  This  can  be 
best  done  by  marking  the  position  of  the  arteiy 
with  ink,  and  then  carefully  adjusting  the 
spring.  Secondly,  the  pressure  on  the  artei7 
must  be  regulated  by  means  of  the  pressure 
"irew,  so  as  to  obtain  the  greatest  amplitude 
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of  movement  !;y  the  lever,  and  the  record  of  all 
tie  waves  of  the  pulse.  Thirdly,  the  friction 
Detween  the  recording  pen  and  the  receiving 
plate,  on  which  the  trace  is  recorded,  must  be 
reduced  to  a  minimum.  Smoked  glass  and  paper 
are  the  best  receivers ;  pens  that  write  with  ink 
are  apt  to  blur  the  finer  features  of  the  trace. 
The  tracings  on  smoked  glass  or  paper  are  fixed 
and  rendered  permanent  by  varnish  ;  the  tracing 
papers,  which  should  be  well  enamelled,  may  be 
smoked  by  being  held  over  burning  paraffin  or 
camphor,  or  even  over  an  ordinary  vesta  match. 
When  the  traces  are  recorded,  they  may  be  fixed 
by  varnish  made  of  giTm  benzoin,  or  Burgundy 
pitch  in  methylated  spirit  (1  in  8),  or  ordinary 
tincture  of  tolu. 

Uses. — The  applications  of  the  sphygmograph 
to  clinical  inquiry  are  numerous  and  impor- 
tant. Precision  is  given  to  the  study  of  the  pulse, 
and  by  the  aid  of  a  graphic  representation  of  its 
form  the  finger  is  taught  what  to  feel.  A  pulse- 
trace  {see  Pulse)  shows  at  a  glance  the  rate, 
regularity,  and  equality  of  the  heart-beats.  Ir- 
regularities, and  especially  inequalities,  that 
escape  the  finger,  are  registered ;  and  indications 
as  to  pulse-tension  and  heart-strength,  most  im- 
portant for  prognosis  and  treatment,  are  ob- 
tained. In  acute  visceral  inflammations,  _  for 
instance,  slight  inequalities  in  the  pulsations 
otherwise  unrecognisable  may  be  recorded,  and 
the  first  signs  of  heart-failure,  and  the  necessity 
for  stimulants  thus  suggested.  Again,  the  un- 
dulatory  pulse  of  a  ventricle,  too  weak  to  resist 
respiratory  influences,  is  disclosed  in  the  tracing; 
and  prognosis  and  treatment  may  be  correspond- 
ingly modified. 

Indications.  —  The  evidence  yielded  by  the 
Sphygmograph  mainly  concerns  : — 1.  the  mode  of 
the  heart's  contraction  ;  2.  the  condition  of  the 
peripheral  circulation ;  3.  the  state  of  the  arteries 
and  their  coats ;  and  4.  valvular  diseases  of  the 
heart. 

1.  The  mode  of  the  heart's  contraction. — 
Che  sphygmographic  tracing  shows  this  by  the  line 
of  ascent.  When  the  heart-muscle  acts  suddenly 
and  vigorously,  the  line  is  vertical  and  lofty,  and 
terminates  in  a  pointed  summit-wave.  Unless  the 
vessels  are  over-full  of  blood,  there  follow  well- 
marked  tidal  and  dicrotic  waves.  On  the  other 
hand,  when  the  heart's  contraction  is  feeble,  the 
line  of  ascent  is  less  vertical  and  lofty ;  the 
summit  wave  is  less  distinct;  and  the  tidal  and 
dicrotic  waves  are  less,  or  the  former  is  blended 
with  the  summit  wave.  The  pulse,  moreover, 
unlike  the  pulse  of  a  vigorous  ventricle,  is  easily 
obliterated  by  pressure.  A  note  of  the  pressure 
at  which  the  most  perfect  trace  is  collected 
should  always  be  made,  as  it  enables  the  observer 
to  compare  results  at  dilFerent  times. 

2.  The  conditionof  the  peripheral  circula- 
tion.—The  easy  or  diflacult  passage  pf  the  blood 
through  the  arterioles  and  capillaries,  causing 
low  or  high  pulse  tension,  is  estimated  by  tlie 
pressure  required  to  develop  or  to  obliterate  the 
three  waves,  but  more  especially  the  tidal  .nnd 
dicrotic  waves.  Obstructed  peripheral  circula- 
tion is  manifested  by  increase  of  the  tidal  wave, 
diminution  of  dicrotism,  and  lessened  height  oi 
line  of  ascent  and  summit  wave  (fig.  7-i).  The 
heart,  apart  from  febrile  or  nervous  excitement, 


contracts  less  suddenly  under  these  conditionir 
On  the  other  hand,  in  easy  and  quick  capillary 
circulation,  such  as  occurs  in  fevers,  the  sudden 
heart-contraction  increases  the  hc-iglitof  the  line- 
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of  ascent,  exaggerates  the  summit  wave,  lessens 
the  tidal  wave,  and  fully  develops  the  dicrotic 
wave  (fig.  75).    In  such  conditions  the  fully 
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dicrotous  and  hyperdicrotous  traces  are  recorded 
(fig.  76).  The  rapid  onflow  of  blood  is,  moreover, 
shown  by  the  more  sudden  fall  of  the  line  of  de- 
scent. It  is  by  the  comparative  study  of  the 
three  waves,  and  the  pressure  required  to  record 
them  fully,  that  we  obtain  valuable  indications 
as  to  heart-strength  and  pulse-tension  in  acute 
diseases,  and  in  the  earliest  stages  of  some  chronic 
affections. 

3.  The  state  of  the  arteries. — There  are 
three  chief  conditions  of  the  arteries  that  modify 
the  pulse :  —(a)  the  state  of  the  muscular  coat ; 
(b)  degenerative  conditions  of  the  arterial  walls  ; 
and  (c)  the  presence  of  aneurisin. 

(a)  When  the  vntscular  coat  is  contracted,  the 
artery  imparts  to  the  finger  a  hard,  vary  sensa- 
tion, which  shows  in  the  trace  by  a  short  line  of 
ascent,  and  the  blending  of  the  summit  and  tidal 
waves  in  an  oblique  line  of  descent,  scarcely 
broken  by  dicrotism  (fig.  77).  In  the  opposite  con- 
dition of  relaxed 
arterial  coats,  the 
dicrotic  and  sum- 
rait  waves  are  en- 
larged, and  thi- 
tidal  waves  less- 
FiG.77.  ened.  These 

changes  can  be  experimentally  illustrated  by  the 
application  of  cold  and  heat  to  the  surface  of  the 
body.  The  cold  and  hot  stages  of  ague  also  show 
the  two  states. 

(i)  Lijlammaton/  and  dctjcvcradoc  processes 


Fig.  78. 

lead  to  rigidity  of  the  arteries,  whereby  the  modi- 
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fying  influence  of  their  elasticity  on  the  blood- 
movement  is  lost.  The  blood- wave  in  the  radial 
artery  consequently  approaches  more  to  that  im- 
parted by  the  heart's  systole.  In  these  condi- 
tions the  pulse  often  beats  visibly,  so  that  we  are 
prepared  for  the  amplitude  of  the  trace.  The 
tidal  wave  is  large,  nearer  to,  and  often  blended 
with  the  summit  wave,  while  the  dicrotism  which 
occurs  early  in  thelineof descentis  badlymarked. 
The  presence  of  these  peculiarities  often  leads  to 
the  early  diagnosis  of  unsuspected  atheroma  of 
the  great  vessels  (fig.  78). 

(c)  Wlien  the  sac  of  an  anenrism  is  seated  on 
a  main  trunk  after  its  origin  from'  the  aorta,  it 
acts  as  an  elastic  bag,  and  so  modifies  the  pulse- 
form  by  rendering  the  line  of  ascent  oblique, 
diminishing  or  abolishing  tlie  summit  wave, 
modifying  the  dicrotism,  and  more  or  less  con- 
necting the  three  waves  into  a  simple  curve. 
To  the  finger  these  changes  mean  retardation 
{oblique  line  of  ascent),  and  diminution  of  force 
(loss  of  summit  wave).  Such  peculiarities  in 
the  left  radial  artery  are  produced  by  an  an- 
eurism of  the  left  subclavian,  or  in  the  right 
radial  by  innominate  aneurism.  When  the 
aneurism  is  connected  with  the  thoracic  aorta  in 
its  ascending  portion,  there  is  freqneutly  a  dis- 
similarity between  the  two  radial  pulse-traces, 
which  is  persistent,  one  being  smaller  than  the 
other,  more  vibratory,  or  more  easily  obliterated 
by  increased  pressiu'e.  The  pulse  usually  more 
affected  is  the  right,  as  the  aneurism  tends  to 
implicate  the  innominate  artery.  In  aneurism 
of  the  transverse  portion  of  the  arch,  the  left 
pulse  is  more  commonly  diminished  in  force 
.•uid  amplitude  (figs.  79  and  80).    In  aneurisms 


Pig.  79.  Right  Radial  Tracing. 


Fki.  80.    Left  Radial  Ti-acing. 
of  the  descending  thoracic  and  abdominal  aorta, 
the  dicrotic  wave  is  often  much  i  creased  in  both 
pulses,  while  the  right  radial  yields  usually  the 
more  noimally  developed  trace. 

These  signs  may  be  more  or  less  simulated  by 
pressure  of  tumours  on  the  arterial  trunks,  or  by 
their  partisvl  obstruction  by  clots.  The  sphygmo- 
graphic  signs  of  aneurism,  therefore,  require  to 
be  confirmed  by  the  use  of  the  ordinary  means 
of  diagnosis.  In  some  cases,  however,  the  pulse- 
traces  alone  suffice  to  indicate  the  lesion  and  its 
scat. 

4.  Valvular  diseases  of  the  heart. — Val- 
vular diseases  of  the  heart  generally  influence 
the  pulse-trace.  In  aortic  rcgurgitalion  this  is 
strikingly  seen  (fig.  81).  The  strong,  dilated 
ventricle  contracts  suddenly  on  a  large  charge  of 
blood,  and  consequently  there  is  a  lofty  lino  of 
iscent.  ending  in  a  pointed  summit-wave.  The 


tidal  wave  is  small  m  propori  ion  to  the  trace  ; 
and  the  dicrotism, which  occurs  later  than  normal 
in  the  line  of  descent,  is  generally  much  dimi- 
nished, on  account  of  the  leakage  into  the  ven-' 
tricle  interfering  with  the  rebound  of  the  blood- 
column  from  the 
closed  valves.  The 
dicrotic  wave,  thus 
starved,  is  followed 
by  a  rapid  fall  in 
the  tracing,  showing 
the  quick  emptying 
of  the  artery.  It 
is  this  contrast  be- 
tween the  height  of  the  summit  wave  and  the 
rapid  fall  of  the  trace,  unbroken  by  any  sus- 
taining wave,  that  gives  the  pulse  its  splash- 
ing and  collapsing  character.  These  features, 
the  small  dicrotism  and  the  rapid  fall,  indicate 
the  amount  of  regurgitation.  In  some  cases 
of  this  valve-lesion  the  tracing  shows  a  well- 
marked  tidal,  and  a  fairly-developed  dicrotic 
wave ;  and  increased  presstire  by  the  spring  of 
the  sphygmograph,  instead  of  obliterating  the 
trace  as  usual,  shows  that  there  is  a  fair  amount 
of  tension.  Such  features  commonly  occur  in 
older  persons,  in  whom  the  valve-defect  is  due 
to  atheroma,and  not  to  rheumatism,  and  the  pulse- 
form  is  modified  by  the  addition  of  the  characters 
of  the  pulse  of  degenerated  art  eries.  When  such 
features  are  observed  in  rheumatic  cases,  they 
point  to  perfect  compensation  and  small  valve- 
defect. 

In  aortic  stenosis  the  trace  testifies  to  the 
amount  of  the  lesion.    When  the  narrowing  is 
extreme  the  summit  wave  is  lost,  the  line  of 
ascent  becomes  oblique  and  gradual,  and  the 
pulse  is  felt  to  be  retarded.    More  commonly  a 
break  in  the  line  of  ascent  marks  the  position  of 
the  summit  wave,  while  above  it  rises  the  large 
tidal  wave,  due  to  the  strong  systole  (fig.  82).  In 
cases  in  which  the  ob- 
struction is  less  in  degree, 
the  summit  of  the  tracing 
may  be  forked  by  a  sharp 
division  between  the  sum- 
mit and  tidal  waves.  The 
dicrotic  wave  is  lessened. 
Fig.  82.  The  loss  or  checked  de- 

velopment of  the  summit  wave,  followed  by  an 
exaggerated  tidal  wave,  arising  from  a  strong 
and  often  dilated  ventricle,  pushing  a  large 
blood-wave  gradually  into  the  arteries  through 
the  narrowed  aortic  orifice,  are  the  character- 
istics of  this  lesion  when  pure.  When  it  is 
associated  with  aortic  regurgitation,  the  large 
tidal  wave  is  still  pronounced. 

Mitral  valve  lesions,  which  are  loss  immediately 
connected  with  the  arterial  blood-movement, 
present  less  decided  characteristics. 

In  mitral  regurgitation  the  tracing  is  often  of 
the  normal  outline,  and  in  such  cases  the  com- 
pensation is  fairly  perfect.  In  some  cases,  in  ad- 
dition to  great  rapidity,  the  pulse  is  small  and 
shabby,  in  striking  contrast  to  the  vigour  of  the 
impulso(fig.  83).  The  11  neofascent  is  sloping, and 
the  tidal  and  dicrotic  waves  poorly  defined.  In 
other  cases,  great  irregularity  is  the  chief  feature 
of  the  trace,  aseries  of  small,  ill-developed  pulse- 
waves  being  succeeded  by  largo  and  well-formed 
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pulsations.  On  analysis,  Iho  sorios  of  small,  in- 
etf'ectual  heart-contriictions  correspond  to  inspi- 
ration, and  the  fuller  and  more  vigorous  ones  to 

the  respiratory 
pause.  In  other 
conditions 
similar  irregu- 
larities  are 
caused  by  the 
same  influences. 
FiQ-  83.  Burdon  Sander- 

sou,  who  first  referred  these  irregularities  to 
their  cause,  says :  '  The  mechanical  eflfect  of  in- 
spiration is  to  augment  the  quantity  of  blood 
contained  in  the  pulmonary  circulation,  and 
hence  to  increase  the  frequency  of  the  con- 
tractions of  the  heart.  This  increased  frequency 
depends  on  the  distended  state  of  the  auri- 
cles, in  consequence  of  which  the  ventricles  fill 
more  rapidly  during  their  period  of  relaxa- 
tion. In  this  -way  the  length  of  the  diastolic 
pause  is  diminished,  and  the  hurried  action  of  the 
heart  satisfactorily  accounted  for  ;  but  the  ques- 
tion still  arises.  Why  are  the  rapid  beats  which 
occur  in  inspiration  also  ineffectual  ?  Very  pro- 
bably because  the  mitral  valve  does  not  close  ; 
the  heart  being  distended  with  blood,  its  walls 
are  kept  apart  to  such  an  extent  that  the  cur- 
tains do  not  meet.  The  ventricle  contracts, 
but  much  of  its  blood  is  discharged  into  the 
auricle,  to  be  returned  to  the  ventricle  as  soon  as 
Its  contraction  is  over.  It  is  not  until  the  effect 
of  inspiration  in  keeping  the  auricles  full  ceases, 
that  the  curtains  get  near  enough  to  allow  the 
heart  to  make  an  effort  sufficiently  effectual  to 
send  a  full  tide  of  blood  into  the  aorta,  and  thus 
relieve  the  distended  pulmonary  circulation.' 

Similar  peculiarities  are  occasioned  by  the 
same  mechanism  in  tricuspid  regurgitation  and 
dilated  heart. 

In  mitral  stenosis  the  sphygmographic  evidence 
IS  very  important.  The  pulse-tracing  shows  irre- 
gularity in  the  line  of  descent,  which  often  is 
greatly  prolonged  through  a  missed  pulsation  -a 
true  intermission  in  the  beat,  and  sometimes 
broken  by  the  interpolation  of  a  small,  abortive 
pulsation  (fig.  84).    These  abortive  pulsations 


Fig.  84. 

are  due  to  over-distension  of  the  auricle,  causing 
premature  auricular  contractions,  which  propa- 
gate themselves  to  the  ventricle,  and  so  produce 
a  ventricular  contraction  on  a  small  charge  of 
blood.  They  mostly  occur  during  inspiration, 
from  the  causes  above  described.  The  rhyth- 
mical relations  between  the  contractions  of  the 
auricle  and  the  ventricle  are  thus  disturbed,  and 
hence  the  features  above  described. 

These  are  the  special  characters  of  the  pulse 
of  mitral  stenosis.  In  some  cases  where  the  ste- 
nosis is  not  great  and  the  compensation  perfect, 
the  pulse  is  regular  in  time  and  form,  or  nearly 
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so;  but  in  llio.se  cases  characteristic  irregulariue» 
can  often  be  produced  by  vigorous  exeriion. 

Finally,  in  therapeutical  investigations  the 
sphygmograph  is  indispensable  as  a  means  of 
discovering  the  influence  exerted  by  a  drug  on 
the  state  of  the  vessels,  on  the  condition  of  the 
peripheral  circulation,  and  on  the  vigour  of  the 
heart.  The  modifications  in  the  form  of  thcr 
pulse-trace  above  described  enable  the  investi- 
gator to  estimate  these  effects. 

Balthaza-k  Fosteu. 

SPIWA  BIFIDA  {spi7ia,  the  spine,  and 
bifida,  cleft). — Synon.  :  Fr.  Hydrorltachiis  coiu/i- 
niiale ;  Ger.  Riickenspalte. 

Definition. — A  congenital  malformation,  with 
arrest  of  development,  of  some  portion  of  th<v 
spinal  column. 

Generally  there  is  a  deficiency  of  two  or  three 
spinous  processes  and  the  kminaj ;  the  rudi- 
mentary portions  of  the  arches  of  the  vertebrae 
being  spread  out  and  irregularly  expanded.  The 
spinal  cord  being  thus  left  unprotected,  its  mem- 
branes protrude  through  the  aperture  poste- 
riorly, forming  a  kind  of  hernial  tumour. 

Anato-mical  and  Clinical  Chahactees. — At 
birth  the  tumour  in  spina  bifida  is  generally 
about  as  large  as  a  walnut,  and  either  spherical 
or  oval  in  form.  It  may  be  met  with  in  any 
part  of  the  spinal  column,  but  with  rare  excep- 
tions it  occm's  in  the  lumbar  or  lumbo-sacral 
region.  The  tumour  is  filled  with  cerebro-spinal 
fluid,  and  is  therefore  always  tense,  with  distinct 
fluctuation  ;  its  tension  increases  when  the  child 
cries,  and  may  be  diminished  by  pressure.  The 
cutaneous  covering  of  the  tumour  is  generally 
very  thin  and  attenuated,  sometimes  having 
the  appearance  of  a  transparent  membrane,  of  a 
bluish  or  congested  colour.  In  other  cases  the 
skin  is  of  its  normal  thickness  and  colour.  The 
nerve-trunks,  forming  the  Cauda  equina,  frequently 
traverse  the  interior  of  the  sac  in  the  median 
line,  and  after  being  reflected  from  the  posterior 
wall  of  the  sac,  recross  its  cavity  towards  their 
normal  distribution.  The  tumour  is  nearly  al- 
ways solitary,  but  aises  in  which  a  second  tu- 
mour existed  have  been  recorded. 

Diagnosis. — DiflSculty  in  the  diagnosis  of  spina 
biflda  can  hardly  ever  occur,  and  the  cliaracters 
above  described  will  readily  distinguish  it  from 
congenital  tumours  of  a  fatty,  fibrous,  or  cystie 
character  occasionally  met  with. 

CojiPLiCATiONS. — Spina  bifida  is  sometimes 
associated  with  hydrocephalus,  with  club-foot, 
or,  it  is  said,  with  some  paralytic  symptoms ; 
the  latter  complication  probably  occurring  only 
in  those  cases  in  which  the  nerves  of  the  cauda 
equina  traverse  the  sac  of  the  tumour. 

CouRSK  AND  Terminatioxs.— The  majority  of 
cases  of  spina  bifida  terminate  fatally,  often 
within  a  few  days  or  weeks  of  birth  ;  the 
children  dying  from  convulsions,  frequently  pre- 
ceded by  rupture  of  the  sac,  and  the  escape  of 
Its  contents.  When  the  fluid  only  oozes  gradu- 
ally, relief  follows ;  and  sometimes  spontivncous 
and  complete  cure  thus  occurs,  the  tumour  con- 
tracting to  a  small  nodule,  and  the  aperture  in 
the  canal  closing  more  or  less  completely.  In 
some  cjises,  wlien  the  cutaneous  covering  is  thick 
and  normal,  the  tumour  ^lay  fn^dually  increase 
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in  size  without  luaterial  inconvenience,  up  to 
the  adult  period  of  life,  attaining  the  size  of  a 
child's  head,  or  even  larger  dimensions. 

PROGNOSIS. — This  must  generally  be  unfavour- 
able, especially  when  the  tumour  is  of  large 
size  at  birth,  aud  its  covering  only  thin,  mem- 
branous, and  vascular,  with  a  broad  base.  When 
'.he  base  of  the  tumour  is  narrow,  and  its 
cu.taneous  covering  thick  and  normal,  the  prog- 
nosis may  be  more  favourable,  especially  if  the 
malformation  be  situated  on  the  sacrum. 

Teeatmbnt.— The  result  of  any  treatment  of 
spina  bifida  must  be  extremely  doubtful,  but  in 
many  cases  the  process  of  spontaneous  cure  has 
been  successfully  imitated  by  small  tappings  fre- 
quently repeatetl,  and  followed  by  light  compres- 
sion, covering  the  timiour  with  cotton  wool  or 
lint,  and  strips  of  plaster,  Only  a  portion  of  the 
fluid  should  be  allowed  to  escape  at  the  time  of 
operation  ;  and  the  puncture  should  always  be 
made  at  the  side  of  the  tumour,  so  as  to  avoid  any 
possible  injury  to  the  nerve-truaks  which  maj' 
traverse  the  sac.  Cases  have  been  suceessfiiLLy 
treated  by  the  injection  of  small  quantities  of 
iodine.  Dr.  J.  Morton,  of  Glasgow,  has  used  a 
solution  made  by  dissolving  10  grains  of  iodine 
and  30  grains  of  iodide  of  potassium  in  an  ounce 
of  glycerine — half  a  drachm  of  which  solution 
may  be  injected,  without  allowing  the  fluid  con- 
tents of  the  tumour  to  escape,  at  intervals  of  a 
week  or  ten  days.  The  writer  has  seen  a  case 
successfully  treated  in  this  way  by  Dr.  Murray 
at  the  Great  Northern  Hospital.  Other  opera- 
tive measures,  such  as  compression  of  the  neck 
of  the  tumour  by  means  of  a  clamp  or  ligature, 
and  also  excision,  have  been  employed,  occasion- 
ally with  .success ;  but  no  such  attempt  should 
fee  made  except  under  the  most  favourable  cir- 
cumstances, when  the  tumour  has  a  very  nar- 
row base — more  or  less  pedunculated,  and  is 
situiited  over  the  sacrum ;  otherwise  death  from 
convulsions  or  meningitis  would  probably  fol- 
low any  such  attempts. 

W.  Adams. 

SPINAL  ACCESSOBY  NEBVE, 
Diseases  of. — The  upper  fibres  of  the  spinal 
accessory  nerve  emerge  from  the  surface  of  the 
medulla  oblongata,  below  the  pneumogastric. 
They  arise  from  a  column  of  nerve-cells  adjacent 
to  the  nucleus  of  the  hypoglossal,  and  continuous 
with  the  nucleus  of  the  pneumogastric.  The 
fibres  join  the  latter  nerve  and  innervate  the 
movements  of  the  larynx.  Their  share  in  the 
nerve-supply  to  the  pharynx  is  unsettled,  but  it 
is  probable  that  the  levator  palati  is  supplied 
by  these  fibres,  since  paralysis  of  the  vocal  cord, 
tongue,  and  palate  is  occasionally  due  to  disease 
at  the  surface  of  the  medulla  in  this  region 
(Hughlings  Jackson).  The  lower,  spinal,  fibres 
of  the  nerve  emerge  from  the  side  of  the  cord 
as  low  as  the  sixth  or  seventh  cervical  nerves, 
and  pass  through  the  substance  of  the  lateral 
columns,  arising  from  the  anterior  cornua,  in 
common  with  the  motor  fibres  of  the  upper 
cervical  nerves.  This  spinal  part  of  the  nerve 
ascends  through  the  foramen  magnum,  and  is 
connected  with  the  bulbar  portion  for  a  short 
distance  ;  the  two  parts  then  separate,  the  latter 
joining  the  pneumogastric,  the  former  passing  to 
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the  neck,  and  supplying  the  sternomastoid  and 
the  upper  part  of  the  trapezius. 

1.  Paralysis. — Etiology. —  The  nucleus  of 
origin  of  the  nerve  may  be  diseased  by  slow 
degeneration  of  the  motor  cells,  as  in  progressive 
muscular  atrophy  and  cl ironic  bulbar  paralysis. 
In  the  former  the  upper  part  of  the  trapezius, 
supplied  by  this  nerve,  is  usually  affected  later 
than  any  other  muscle ;  it  is  the  ultimum  mo- 
riens,  as  Duchenne  called  it.  The  nucleus  of 
origin,  especially  the  bulbar  portion,  may  be 
damaged  by  acute  processes,  softening  or  hae- 
morrhage (acute  bulbar  paralysis).  The  fibres  of 
origin  are  sometimes  damaged  by  injuries,  such 
as  fracture  or  dislocation  of  the  upper  cervical 
vertebrae  ;  by  narrowing  of  the  foramen  magnum ; 
by  tumours  external  to  the  cord ;  and  especially 
by  meningitis,  syphilitic  or  simple,  in  this  region. 
The  spinal  part  of  the  nerve,  from  its  long 
course,  is  especially  liable  to  suffer.  The  nerve 
is  rarely  injured  in  fractures  of  the  skull.  The 
causes  of  paralysis  of  the  vagal  portion,  after  its 
junction  with  the  pneumogastric,  have  been  con- 
sidered in  the  article  on  diseases  of  that  nerve. 
The  spinal  part,  in  its  course  to  the  muscles, 
may  suffer  in  rare  cases  from  rheumatic  inflam- 
mation, or  from  injury ;  may  be  compressed  by 
enlarged  glands ;  or  implicated  in  abscesses  in 
its  neighbourhood. 

Symptoms. — Paralysis  of  the  spinal  accessory 
may  be  total,  when  the  disease  involves  the 
nerve  where  both  parts  are  united,  but  is  much 
more  commonly  partial,  on  account  of  the  exten- 
sive origin  of  the  spinal  portion,  and  the  early 
separation  of  the  two  divisions.  The  symptoms 
indicating  disease  of  the  accessory  part  of  the 
nerve,  as  loss  of  movement  of  the  vocal  cords, 
are  described  in  the  article  on  the  pneumogastric 
nerve.  The  paralysis  of  the  palate,  which  is  so 
often  associated,  is  best  recognised  by  the  de- 
fective movement  in  phonation. 

The  loss  of  function  of  the  spinal  portion  of 
the  nerve  is  shown  by  paralysis  of  the  muscles 
which  it  supplies — the  sternomastoid  and  trape- 
zius. Unilateral  paralysis  of  these  muscles  does 
not  affect  the  posture  of  the  head,  but  the  head, 
when  behind  the  vertical  position,  cannot  be  ro- 
tated to  the  opposite  side.  Paralysis  of  the 
trapezius,  which  may  occur  alone  if  the  diseasp 
of  the  nerve  is  behind  the  sternomastoid,  is  con- 
fined to  the  upper  part  of  the  muscle,  that  pro- 
ceeding from  the  occipital  bone  to  the  clavicle. 
The  middle  part  of  the  muscle  receives  a  suiB  ■ 
cient  nerve-supply  from  the  cervical  nerves  to 
prevent  conspicuous  paralysis  or  wasting.  The 
loss  of  the  upper  part  alters  the  contour  of  the 
neck,  and  the  shoulder  is  not  raised  in  deep  in- 
spiration. The  shoulder  can,  however,  still  be 
elevated  voluntarily,  this  movement  being  effected 
by  the  middle  part  of  the  muscle.  Abduction  of 
the  arm  by  the  deltoid  is  interfered  with,  on 
account  of  the  loss  of  the  support  afforded  by 
the  upper  part  of  the  trapezius,  and  the  supple- 
mental action  of  other  muscles  causes  a  slight 
rotation  of  the  scapula.  The  paralysed  muscles 
undergo  wasting,  which  is  usually  rapid,  and  is 
accompanied  by  the  reactions  which  characterise 
nerve-degeneration. 

Prognosis  anb  Treatment. — The  prognosin 
and  treatment  of  paralysis  of  the  spinal  accessor> 
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nerve  are  those  of  the  morbid  process  causing 
the  paralysis.  In  all  cases,  if  the  muscles  waste 
and  present  loss  of  irritability,  electricity  should 
be  applied,  the  voltaic  current  being  in  most 
cises  required. 

2.  Spasm. —  The  muscles  supplied  by  the 
spinal  accessory  nerve  are  frequently  the  seat  of 
spasm,  causing  '  torticollis,'  or  '  wry-neck.'  The 
spasm  is  due  to  an  aflFection  of  the  centres,  pro- 
bably above  the  nucleus  of  the  nerve,  and  is 
described  in  a  special  article.    See  Wry-Neck. 

"W".  R.  GOWERS. 

SPINAL  COED,  Diseases  of. — Though 
the  spinal  cord  is  commonly  regarded  as  a  single 
organ,  it  is  one  which  is  very  composite  in  struc- 
ture, and  still  more  so  in  function.  It  is  in  part 
(1)  a  mere  aggregate  of  connecting  fibres  between 
the  body  generally  and  the  brain — that  is,  an  ac- 
cumulation of  channels  of  conduction  for  sensory 
impressions  of  all  kinds,  both  superficial  and 
deep,  on  their  way  to  the  brain ;  and  also  for 
outgoing  motor  incitations  from  the  brain  to  all 
voluntary  muscles  of  the  body,  as  well  as  to 
those  pertaining  to  the  viscera  and  their  ducts, 
and  to  blood-vessels.  In  part,  however,  the 
cord  also  consists  (2)  of  a  serial  aggregation 
of  more  or  less  fused  ganglia  having  to  do  with 
the  execution  of  voluntary  and  all  sorts  of  reflex 
actions ;  with  the  functional  activity  of  organs  ; 
and  with  the  nutrition  of  tissues. 

The  structural  bases  for  these  two  principal 
sets  of  functions  are  most  intimately  knit  toge- 
ther ;  those  of  the  second  set  are  not  wholly  dis- 
tinct from  those  of  the  first — to  a  considerable 
extent  they  are  the  same  elements,  capable  of 
being  called  into  play  voluntarily,  as  well  as  in 
a  reflex  manner. 

In  order  to  facilitate  references  in  the  special 
articles  on  diseases  of  the  spinal  cord  to  the 
details  set  forth  in  this  Introduction,  it  will  be 
divided  into  a  series  of  numbered  sections. 

§  1,  General  relations  of  tlie  spinal 
cord. — Continuous  with  the  medulla  oblongata 
above,  the  spinal  cord  begins  at  the  level  of  the 
upper  border  of  the  body  of  the  first  cervical  ver- 
tebra, whilst  it  ends  in  a  narrow-pointed  extremity 
opposite  the  upper  part  of  the  body  of  the  second 
lumbar  vertebra,  or  perhaps  a  trifle  _  higher. 
Throughout  the  whole  of  this  extent  it  is  en- 
closed vrithin  the  narrow  spinal  canal,  and  is 
invested  by  two  membranes,  the  pia  mater  and 
t\iQ  arachnoid.  Beneath  the  latter  and  in  the 
meshes  of  the  looser  pia  mater  there  is  situated 
(as  over  the  cerebrum)  a  certain  amount  of 
cerebro-spinal  or  subarachnoid  fluid.  Envelop- 
ing the  cord  much  more  loosely,  outside  the 
arachnoid,  is  the  firm  spinal  dura  mater. 

§  2.  Anatomical  Data  coNCEHNiNa  tub  Strtjc- 

lURK  OF  THE  SplNAL  COBD. 

The  arrangement  of  the  several  anatomical 
components  of  the  spinal  cord  is  essentially 
similar  throughout  its  extent.  Its  two  halves 
lire  marked  off  from  one  another  in  front  by 
the  deep  '  anterior  longitudinal  fissure '  (fig. 
8.5  a),  and  posteriorly  by  a  median  septum  of  con- 
nective tissue  ratlier  than  by  an  actual  fissure. 
Each  half  contains  a  central  mass  or  core  of 
jjrey  matter,  shaped  something  like  a  comma. 
The  grey  masses  in  the  two  halves  of  the  cord 
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are  turned  back  to  back,  and  are  connected  with 
one  another  by  means  of  an  intervening  bridge 
of  matter,  answering  to  the  'grey  commissure.' 
In  front  of  this  bridge  of  grey  matter  lie  some 
white  fibres,  which  constitute  the  'white  com- 
missure.' Through  the  centre  of  the  grey  commis- 
sure there  runs  a  fine  central  canal — the  canal 
of  the  cord — which  is  lined  with  a  layer  of  epi- 
thelium-like cells. 

The  thick  anterior  extremity  of  the  grey 
matter  in  each  half  of  the  cord  is  known  as  the 
anterior  comti,  and  the  much  thinner  posterior 
extremity  as  the  posterior  cornu.  This  latter 
approaches  near  to  the  surface  of  the  cord  in  its 
postero-lateral  region,  and  is  here  joined  by  the 
posterior  roots  of  the  spinal  nerves.  Their  point 
of  entry  on  each  side  divides  the  white  substance 
of  the  corresponding  half  of  the  cord  into  pos- 
terior and  antero-lateral  columns.  The  portions 
of  the  white  substance  of  the  cord  lying  behind 
and  between  the  posterior  roots,  constitute  the 
two  posterior  columns,  each  of  which  is  again 
subdivided  by  a  slight  superficial  fissure  into 
an  external  tract  or  root-zone,  and  an  internal 


a.col.  ff-Tt 


rtzonc.  colqfG. 


Fig.  85.— Transverse  sections  of  Spinal  Cord,  \\  natural 
size.  A.  Through  midiile  of  cervical  swelling ; 
a.col.,  anterior  oolnmn  ;  I.  col.,  lateral  column;  rt. 
tone,  root  zone  ;  col.  of  Q.,  column  of  Goll ;  o.  r.,  ante- 
rior roots ;  p.  r.,  posterior  roots ;  a.  corn.,  anterior 
oomu  ;  p.  com.,  posterior  comn.  B.  Section  through 
mid-dorsal  r(^on.  C.  Section  through  middle  of  lum- 
bar region. 

(Those  figures  show,  accurately,  the  relative  propor- 
tions of  the  different  component  parts  of  the  cord  in  the 
three  situations  named.) 

wedge-shaped  portion,  or  '  column  of  QolV  The 
portions  of  the  white  substance  which  on  each 
side  lie  in  front  of  the  posterior  roots  constitute 
the  antero-lateral  cokimns.  The  inner  portions 
of  the  anterior  columns  border  upon  the  anterior 
fissure,  but  there  is  no  real  line  of  demarcation 
to  define  the  bounds  of  the  anterior  jind  of  the 
lateral  columns  respectively,  because  the  anterior 
roots  are  connected  with  the  anterior  comua  in  a 
difiiise  or  scattered  manner,  and  not  in  a  compact 
bundle  like  that  formed  by  the  fibres  of  each 
posterior  root. 

For  some  particulars  concerning  the  bhod- 
vessels  of  the  spinal  cord,  see  §  6,  (8)  and  (9). 

§  3.  Phtsiolooical  Data  concbrnino  tkb 
Spinal  Cobs. 
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In  eoing  channels  of  conduction  to  the 
brain. — The  paths  for  these  impressions  soon 
after  their  entry  into  the  spinal  cord  by  the 
posterior  roots  cross  to  the  opposite  half  of  the 
eord,  decussating  with  their  fellows  of  the  other 
side. 

Impressions  of  touch,  pressure,  temperature, 
and  tickling  travel  in  the  main  by  the  posterior 
columns— though  probably  some  of  them  ascend 
in  portions  of  the  lateral  columns. 

Impressions  producing  pain,  after  passing  with 
the  nerve-roots  through  portions  of  the  posterior 
columns,  principally  traverse  the  grey  matter  of 
,  the  cord.  Disease  or  damage  of  these  posterior 
columns,  as  well  as  of  the  grey  matter,  often 
causes  a  more  or  less  marked  retardation  in  the 
transmission  of  such  impressions. 

The  path  traversed  by  impressions  from 
muscles  to  the  eneephalon  (so  important  for  the 
regulation  of  movements)  is  not  distinctly  known 
— but  it  is  to  be  found  possibly  in  the  posterior 
columns.  These  channels  are  said  by  Brown- 
S^quard  to  decussate  in  the  pons  Varolii,  rather 
than  soon  after  their  entry  into  the  spinal 
cord. 

The  path  for  the  transmission  of  impressions 
from  the  '  genital  centres '  in  the  lumbar  region 
of  the  cord  to  the  brain,  is  also  probably  situated 
in  the  posterior  columns. 

The  physiological  anatomy  of  the  cord  in  the 
lumbar  region  seems  to  be  slightly  different  from 
what  it  is  higher  up  in  the  dorsal  and  cervical 
regions,  since  in  the  former  situation  ordinary 
sensory  impressions  from  the  lower  extremities 
are  said  to  pass  through  the  lateral,  rather  than 
through  the  posterior  columns.  Those  from  the 
pelvic  region,  the  sexual  organs,  the  perinseum 
and  anal  regions,  however,  are  supposed  to  pass 
upwards  through  the  posterior  columns. 

§  4.  Outgoing  channels  of  conduction 
from  the  brain. — All  that  is  certainly  known 
concerning  the  paths  for  voluntary  motor  inci- 
tations  is  that,  below  the  decussation  of  the 
pyramids,  they  are  to  be  found  mainly  in  the 
posterior  part  of  the  lateral  column  ('crossed 
pyramidal  tract ').  The  fibres  descend  through 
these  columns  to  different  levels,  according  as 
their  stimuli  are  destined  to  evoke  the  activity 
of  different  nerves  and  muscles;  thus,  if  a  move- 
ment of  the  arms  is  to  be  excited,  they  go  only 
as  low  as  to  some  part  of  the  cervical  enlarge- 
ment; but  if  the  movement  is  of  the  legs,  as 
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far  as  to  the  lumbar  swelling.  In  each  ease 
such  motor  fibres  then  penetrate  the  grey  matter 
(anterior  horns),  and  come  into  relation  with  some 
of  the  great  nerve-ceUs  contained  therein,  whence 
outgoing  fibres  arise,  which  cluster  together 
outside  the  cord  and  constitute  the  fibres  of  the 
anterior  roots.  The  motor  paths  for  the  foot 
and  leg,  in  the  lumbar  lateral  column,  are  said 
to  lie  more  towards  the  circumference  of  the  cord 
than  those  for  the  thigh-muscles. 

On  the  other  hand,  some  (see  p.  1460)  of  the 
pyramidal  fibres  of  the  medulla  pass  into  and 
tlirough  the  spinal  cord  on  the  same  side,  that 
is  without  decussating,  and  constitute  the  inner 
part  of  the  anterior  columns  ('  direct  pyramidal 
tract').  Some  of  its  fibres  are  thought  to  cross 
into  the  anterior  horn  of  the  opposite  side,  by 
means  of  the  anterior  or  white  commissure. 
Whence  these  fibres  come,  and  what  is  their 
precise  function  in  relation  to  those  of  the 
'  crossed  pyramidal  tract,'  no  one  as  yet  seems  to 
know.  These  are  questions  still  unsolved  ;  the 
only  common  point  of  agreement  is,  that  these 
fibres  of  the  'direct  pyramidal  tract'  are  in 
some  way  concerned  with  movement  rather  than 
with  sensation. 

It  is  probably  an  error  to  suppose  that  there 
are  any  special  routes  for  the  conduction  ot 
reflex  motor  impulses  from  the  brain,  apart  from 
those  concerned  with  the  excitation  of  voluntary 
movements. 

Again,  it  is  not  known  that  any  separate 
motor  fibres  are  prolonged  into  the  spinal  cord 
from  the  cerebellum.  But  it  seems  highly 
probable  that  certain  of  the  ingoing  channels  of 
conduction  pass  from  the  cord  to  the  cerebellum, 
as  well  as  to  the  cerebrum.  Some  of  these  may 
be  situated  in  the  posterior  median  columns,  and 
some  in  the  outer  part  of  the  lateral  columns 
('direct  cerebellar  tract'  of  Flechsig). 

§  5.  Spinal  reflexes. — The  reflexes  of  purely 
spinal  mechanism  which  are  of  importance  (by 
their  presence,  absence,  or  variation)  as  indica- 
tions of  disease  of  the  spinal  cord  in  different 
longitudinal  regions  have  been  divided  into  (a) 
the  superficial  or  skin  reflexes,  and  (b)  the  deep 
or  so-called  '  tendon  reflexes.' 

(a)  S/cin  reflexes.  The  most  important  of  these 
are  tabulated  below.  The  designation  of  the 
parts  of  the  cord  upon  which  they  severally  de- 
pend is  based  upon  a  very  useful  table  published 
by  Dr.  Gowers. 


Name  of 
Keflex 


Plantar  reflex 


Gluteal  reflex 
Cremaiteric 

reflex 
Abdominal 

r^ex 

Epigastric 
rejitx 


Scapular  reflex 


Mode  of  Excitation. 


Tickling  sole  of  toot 


Irritation  ot  sitin  of  buttock  . 
Irritation  of  skin  of  upper  and 

inner  part  of  thigh 
Irritation  of  skin  of  abdomen 

along  edge  of  ritig,  and  above 

Poupart's  ligomeut 
Stroking  side  of  chest  over  6th 

and  5t,h  intercostal  spaces 


Irritation  of  skin  in  interscapu- 
lar region 


Natui'o  of  Result 


Movements  of  toes ;  of  these 
and  foot ;  or  of  these  and  leg. 

Contraction  of  glutisi  .  . 
Drawing  up  of  testicle 

Contraction  of  upper  or  of  lower 
part  of  abdominal  muscles 

A  dimpling  of  corresponding 
side  ot  epigastric  region  (con- 
traction of  higliest  fibres  of 
rectus  abdominis) 

Contraction  of  posterior  axillary 
fold  (tores),  or  of  severol  ot 
scapular  muscles 


Level  of  Cord  upon 
which  Reflex  depends 


1st,  2nd,  and  third  sacra 
nerves  (lower   part  of 
lumbar  eulai-gcment) 
ith  and  6th  lumbar  nerves 
1st  and  2nd  lumbar  nerves 

8th  to  12th  dorsal  nerves 


4th  to  6th  or 
nerves 


rth  dorsal 


6th  or  7th  cervical  to  2nd 
or  3rd  dorsal  nerves 


5  A 
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These  skin-reflexes  vary 
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j-iicoa  DB.iu-iono-.vo  -—J  much  in  different 
individuals,  as  regards  the  facility  with  which 
they  may  be  obtained.  They  are  often  more 
marked  in  children  and  in  women  than  in  men; 
though  when  the  latter  are  of  an  irritable  or 
nervous  temperament,  some  or  all  of  the  skin- 
reflexes  may  in  them  be  well-marked  even  in 
conditions  of  health. 

In  cases  where  extensive  transverse  lesions 
exist,  situated  higher  up  in  the  cord  than  the 
nerves  upon  which  any  of  these  reflexes  depend, 
Bueh  reflexes  are  commonly  supposed  to  be  ex- 
aggerated in  intensity.  This,  however,  is  not 
always  the  case.  The  fact  that  this  or  that  reflex 
exists,  shows  not  only  that  the  afferent  and  effe- 
rent nerves,  but  that  the  track  through  the 
spinal  cord  at  the  corresponding  level,  is  practi- 
cally undamaged.  It  is  not,  however,  necessarily 
true  that  absence  of  either  of  the  reflexes  is  an 
indication  of  disease  at  the  corresponding  level 
in  the  spinal  cord.  It  may  be  so  ;  but  it  may 
also  be  that  the  disappearance  of  the  reflex  is 
dependent  upon  disease  in  some  part  of  the 
afferent  or  of  the  efferent  nerves,  leaving  the 
cord  itself  intact.  Or  it  may  also  happen  that 
the  particular  reflex  is  simply  not  to  be  obtained 
in  the  individual  under  examination.  Or,  again, 
■vrith  a  complete  transverse  lesion  in  the  lower 
cervical  region,  under  certain  conditions,  all  re- 
flexes dependent  upon  lower  portions  of  the  cord 
may  (though  contrary  to  usual  beliefs)  be  abo- 
lished.   See  Spinal  Cord,  Softening  of. 

Further,  it  must  be  borne  in  mind  that  in  cer- 
tain cases  of  hemiplegia  (even  where  hemianaes- 
thesia  does  not  co-exist)  these  skin-reflexes  are 
often  notably  diminished  or  even  abolished  on 
the  paralysed  side  of  the  body ;  though  the  re- 
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verse  condition  of  things  will  probably  obtain 
in  regard  to  the  deep  or  '  tendon  reflexes '  next 
to  be  considered.  It  will  probably  be  found, 
hereafter,  that  this  repressing  effect  upon  the 
skin-reflexes  is  associated  with  the  existence 
of  lesions  in  special  parts  of  the  brain,  and  not 
with  lesions  in  other  localities,  though  such 
several  sites  are  at  present  very  imperfectly 
known. 

(i)  '  Tendon  reflexes.'    Much  discussion  has 
taken  place  as  to  whether  these  are  '  reflexes '  at 
all,  in  the  proper  sense  of  the  term.    Into  this 
question  we  do  not  propose  to  enter.    The  phe- 
j  nomena  themselves,  to  which  alone  reference 
'  will  be  made,  are  chiefly  two  in  number,  namely, 
!  ankle  clonus  ;  and  that  variously  known  as  the 
knee  pkenoTnenon,  patellar  tendon  reflex,  knee  re^ 
1  flex,  or  knee  jerk. 

j     There  is  a  distinct  difference  in  regard  to  these 
1  two  phenomena.  The 'kneejerk' occurs  in  health, 
i  so  that  it  is  its  absence  which  is  of  principal 
j  significance  in  certain  diseases.  '  Ankle  clonus,' 
1  on  the  contrary,  is  a  phenomenon  not  to  be 
I  obtained  in  a  state  of  health,  so  that  its  pres- 
I  ence  is  thought  by  some  to  be  a  positive  sign  of 
I  disease  of  the  spinal  cord.  This  is  a  view  which 
I  requires  limitations — and  limitations  of  such  a 
i  kind  as  to  deprive  the  manifestation  of  ankle- 
j  clonus  of  much  of  its  diagnostic  significance. 
:  It  may  exist,  for  instance,  after  one-sided  fits 
dependent  upon  disease  of  the  cerebral  cortex ; 
and,  again,  it  may  exist  to  a  well-marked  ex- 
tent where  the  autero-lateral  columns  of  the 
'  cord  are  pressed  upon  at  a  certain  level,  even 
though  (as  in  the  condition  above  referred  to) 
no  lateral  sclerosis  of  the  cord  has  been  de- 
veloped. 


Name  of 
Reflex 


Mode  of  Excitation 


Knee  jerk 


Ankle  clonus 


By  striking  patellar  tendon 
with  edge  of  hand  or  with 
percussion  hammer,  whilst 
leg  hangs  loosely  over  fellow, 
or  over  forearm  of  operator. 
Also  by  striking  quadriceps 
tendon,  above  patella 

With  knee  extended  or  very 
sUghtly  flexed,  by  pressing 
quickly  and  firmly  against 
anterior  part  of  sole  of  foot 
(so  as  to  stretch  calf-muscles) 
and  then  keeping  up  the  pres- 
sure 


Nature  of  Result 


A  single  upward  jerk  of  the 
leg  and  foot,  slight  or  distinct 


A  series  of  clonic  contractions 
at  the  ankle-joint,  continuing 
as  long  as  the  pressure  is 
maintained,  and  instantly 
ceasing  when  It  is  relaxed. 

If  the  condition  is  very 
highly  marked  it  may  spread 
to  the  whole  limb,  or  even  to 
that  of  the  opposite  side. 


Level  of  Cord  upon 
which  Reflex  dei^ends 


2nd  and  3rd  lumbar  nerves 


1st  to  3rd  sacral  nerves 
Gower  part  of  Inmbar 
enlargement) 


Both  these  physical  signs  have  lately  attracted 
much  attention.  Ankle  clonus  was  originally 
described  by  Brown-S6quard  in  1858;  it  was 
more  particularly  defined  in  the  human  sul^]ect 
by  MM.  Charcot  and  Vulpian  in  1866;  aud  its 
diagnostic  importance  has  since  been  repeatedly 
enforced  by  these  observers.  In  1874  the  me- 
chanism of  the  knee-jerk,  and  the  fact  of  its 
absence  in  certain  spinal  diseases,  especially 
locomotor  ataxy,  began  almost  simultaneously 
to  eng:\go  the  independent  attention  of  Erb  and 
of  Westphal,  and  subsequently  of  many  other 
observers. 

Vot  a  brief  reference  to  the  functional  acti- 


vity of  the  vaso-moior  centres,  and  of  their  nerves 
emanating  from  the  spinal  cord,  see  §  9,  (4)and(6). 

§  6.  Pathological  D.vta  concbrkino  the 
Spinal  Cord.  (General  JStiology  and  Pa- 
thology.) The  spinal  cord  itself  may  be  da- 
maged by  disease  invading  it  from  without-— that 
is,  taking  origin  either  in  the  bony  canal  or  in  the 
enveloping  membranes;  or  it  may  be  the  seat  of 
intrinsic  pathological  changes.  As  the  former 
conditions  may  and  do  constantly  produce  func- 
tional derangements  or  actual  structural  changes 
of  a  secondary  order  in  the  cord  itself,  we  must 
take  cognisance  of  them  here,  so  that  the  vanous 
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peculiarities  as  to  their  occurrence  may  be  made 
known  and  considered  side  by  side  vnth  those 
pertaining  to  the  different  causes  of  disease  of 
intrinsic  origin,  from  which  they  have  to  be. dis- 
tinguished at  the  bedside, 
(a)  Extrinsic  causes. 

(1)  Stabs  or  bullet-wounds  may  involve  limited 
regions  and  parts  of  the  spinal  cord. 

(2)  Fracture  with  dislocation  of  some  of  the 
\)ertebrie  (as  results  of  severe  falls  or  other  me- 
chanical violence)  exists  as  an  occasional  cause  of 
an  associated  paraplegia,  produced  by  the  crush- 
ing of,  or  pressure  upon,  the  spinal  cord.  This 
is  most  apt  to  occur  in  the  cervical  region, 
though  the  dorsal  and  lumbar  regions  are,  to  a 
less  extent,  liable  to  similar  accidents. 

(3)  Scrofulous  caries  of  the  vertebrm  may  exist 
in  either  region,  and  may  or  may  not  be  asso- 
ciated with  angular  curvatme  in  a  corresponding 
portion  of  the  spine.  The  paraplegia  or  other 
result  of  interference  with  the  functions  of  the 
cord  in  the  majority  of  cases  of  this  disease,  is 
not  due  so  much  to  its  compression  by  diseased 
bone,  as  to  the  irritation  and  subsequent  com- 
pression of  the  cord  by  inflammatory  products. 

(4)  Cancer  of  the  vertebrm  occurs  either  as 
a  primary  or  as  a  secondary  affection.  Such  a 
new  growth  may  involve  the  dura  mater  or  not, 
and  as  it  grows  it  may  at  first  irritate  and  sub- 
sequently compress  the  spinal  cord  itself. 

Other  diseases  of  the  spine  are  rare  as  causes 
of  disease  of  the  spinal  cord.  Still  aneurysmal 
erosion  of  vertebrae  with  subsequent  pressure 
upon  the  cord  must  not  be  forgotten,  and  rarely 
an  aneurism  bursts  into  the  spinal  canal.  Ex- 
ostoses and  enchondromatous  growths  from  the 
bones  may  also  quite  rarely  compress  the  cord. 

(5)  Cancer  of  the  spinal  meninges,  or  new 
growths  of  other  Jcinds  {see  Meninges,  Spinal, 
Diseases  of),  may  also  involve  irritation,  and 
subsequently  compression,  of  the  anterior  or  pos- 
terior nerve-roots  or  of  the  spinal  cord  itself  in 
one  or  other  region.  Hydatids,  again,  should  be 
remembered  as  possible  causes  of  spinal  disease, 
especially  where  their  existence  has  already  been 
detected  in  the  body  in  other  situations. 

(6)  Hmmorrhage  into  or  wpon  the  Meninges. 
See  Meninges,  Spinal,  Diseases  of. 

The  foregoing  groups  of  causes  of  disease 
of  the  spinal  cord,  give  rise  to  sets  of  symptoms 
having  a  generic  resemblance,  because  in  each 
case  compression  acts  upon  the  cord,  or  upon  the 
spinal  roots  and  cord,  from  without,  in  one  or 
other  direction. 

(i)  Intrinsic  causes. 

(7)  Hcemorrhage  occurs  with  extreme  rarity 
in  the  spinal  cord.  This  is  due,  in  the  main, 
to  the  firmer  texture  of  the  cord,  and  to  the 
greater  abundance  of  supporting  connective  tis- 
sue around  its  blood-vessels,  as  compared  with 
those  of  the  brain.  When  haemorrhage,  of  idio- 
pathic origin,  does  take  place  into  the  spinal 
cord,  it  almost  invariably  occurs  in  the  softest 
portion  of  the  organ,  namely,  its  central  core  of 
grey  matter — and  in  this  region  it  may  extend 
for  some  distance  upwards  and  downwards.  As 
a  result  of  falls  or  Blows,  also,  haemorrhage  into 
the  substance  of  the  cord  is  a  rare  event ;  still, 
under  these  conditions,  it  occurs  occasionally — 
mostly  in  association  with  laceration  of  the  sub- 
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stance  of  the  cord.  Of  this  latter  kind  of  lesion, 
resulting  from  a  fall  from  a  height  of  about  25 
feet,  the  writer  has  recorded  a  remarkable  in- 
stance {Med.-Chirurg.  Trans,  vol.  1.,  1867),  in 
which,  although  the  cord  was  lacerated,  there 
was  no  external  wound  and  no  fracture  or  dis- 
location of  vertebrae. 

(8)  Embolism  occurs  with  great  rarity  in  the 
spinal  cord,  and  is  still  more  seldom  recognised 
when  it  does  occur.  This  is  due  to  the  fact  of 
the  small  size  of  the  arteries  of  the  cord — the 
absence  among  them  of  any  large  trunk,  like  the 
middle  cerebral,  coming  off"  more  or  less  directly 
from  one  of  the  great  vessels  arising  from  the 
arch  of  the  aorta.  Emboli  reach  the  brain  much 
more  rarely  by  way  of  the  vertebrals  than  by 
way  of  the  carotids  ;  and  the  principal  arteries  of 
the  spinal  cord  are  either  direct  offsets  from  the 
vertebral  (anterior  spinal),  or  indirect  branches 
from  the  same  (posterior  spinal) — the  latter  aris- 
ing from  the  inferior  cerebellar,  which  are  twigs 
from  the  termination  of  the  basilar  artery.  Apart 
from  these  vessels,  the  blood-supply  of  the  cord 
comes  from  still  smaller  twigs,  derived  from  the 
intercostal  and  lumbar  arteries,  which  anasto- 
mose with  and  reinforce  the  anterior  and  pos- 
terior vessels,  at  intervals,  along  the  whole  length 
of  the  cord.  All  the  principal  vessels,  small 
though  they  are,  seem  to  anastomose  freely  with 
one  another.  Thus,  even  if  embolism  of  spinal 
arteries  should  occur  at  times,  as  it  probably 
does,  its  effects  would  be  diminished  in  impor- 
tance and  obscured  clinically  as  well  as  fost 
mortem,  by  reason  of  these  vessels  not  being 
'  end '  arteries. 

(9)  Thrombosis  would,  however,  be  capable 
of  occurring  in  diseased  spinal  arteries,  as  well 
as  in  those  of  other  parts  of  the  body.  Sub- 
sequent observations  may  perhaps  show  that 
degenerative  changes  or  endarteritis  are  particu- 
larly common  in  the  spinal  arteries,  so  that  the 
occurrence  of  thrombosis  in  them  would  thereby 
be  rendered  all  the  more  easy  and  likely  to  occur. 
A  similar  process  may  also  take  place  in  the 
peculiarly  tortuous  network  of  veins  which 
surrounds  the  spinal  cord  on  all  sides — perhaps 
even  with  more  facility  than  in  the  veins  of 
other  parts — when  general  and  other  local  con- 
ditions favour  its  occurrence.  Ollivier  calls  at- 
tention to  the  probably  natural  slowness  of  the 
blood-current  through  the  spinal  veins,  and  to 
the  multiplicity  of  causes  which,  owing  to  their 
influence  upon  respiration  and  cardiac  action, 
tend  still  further  to  retard  it — such  as  violent 
emotions  or  efforts,  and  those  diseases  which 
greatly  interfere  with  respiration,  or  with  the 
force  and  regularity  of  the  heart's  action.  He 
adds  that  he  has  often  seen  in  elderly  persons 
fibrinous  clots  filling  the  veins  of  the  cord,  as 
well  as  those  which  accompany  its  nerve-roots. 

Thus  one  of  the  common  causes  of  ordinary 
degenerative  softening  as  it  occurs  in  the  ence- 
phalon,  would  also  be  operative  in  the  cord. 

(10)  White  softening  of  tho  spinal  cord  is  very 
common  ;  often  implicating  its  whole  transverse 
area  for  a  variable  extent.  It  differs  in  no 
respect  in  its  naked-eye  or  microscopical  appear- 
ances from  the  process  as  it  is  met  with  in  the 
encephalon.  It  is  altogotlier  unreasonable  to 
assume,  in  accordance  with  current  nomencla- 
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ture,  that  this  condition  is  mostly  a  result  of 
inflammation  and  therefore  to  be  spoken  of  as  a 
mvclitis,  when  the  pathologists  of  our  time  have 
declared  that  the  similar  process  in  the  cerebrum 
and  cereboUum  is  mostly  of  degenerative  origin. 

(11)  Mi/elitis.— The  writer  is  far  from  deny- 
ing that  primary  wflammation  may  involve  areas 
of  the  cord,  and  entail  'softening'  of  its  sub- 
stance. He  believes,  however,  that '  acute  mye- 
litis' is  far  more  likely  to  occur  as  a  secondary 
process,  in  connection  with  pressure  upon  and 
consequent  irritation  of  some  part  of  the  cord, 
encroached  upon  by  fractures  or  dislocations  of 
the  vertebrae,  or  otherwise  wounded;  also  as  an 
occasional  sequela  of  scrofulous  vertebral  caries, 
of  the  direct  pressure  made  upon  the  cord  by 
some  meningeal  tumour,  or  of  hsemorrhage  into 
its  substance.  Yet  he  is  far  from  believing  that 
all  the  secondary  softenings  met  with  in  the 
spinal  cord  are  necessarily  of  inflammatory 
origin.  Many  of  these  also  are  due  to  degenera- 
tive rather  than  to  inflammatory  causes. 

Processes  of  degenerative  '  softening'  are 
mostly  brought  about  quickly,  and_  they  would, 
in  the  main,  correspond  with  what  is  commonly 
spoken  of  as  '  acute  myelitis.'  As  for  '  chronic 
myelitis '  (in  the  commonly  understood  sense  of 
chronic  softening)  the  wi-iter  believes  tha,t  no 
such  disease  should  be  any  longer  described. 
Many  'softenings'  are  in  a  certain  sense  chronic, 
as,  though  they  maybe  more  or  less  abrupt  in  their 
onset,  they  tend  to  last  long  rather  than  to  kill 
quickly.  Again,  other  maladies  which  the  older 
physicians  would  have  ascribed  to  'chronic  mye- 
litis '  or  '  chronic  softening,'  are  now  known  to 
i^rtake  more  of  the  nature  of  chronic  indurations, 
and  to  have  as  their  bases  processes  of  sclerosis. 

(12)  Processes  of  sclerosis  are  extremely  com- 
mon in  the  spinal  cord.  In  nature  they  are 
over-growths  of  the  connective  tissue  of  this 
organ  altogether  similar  to  those  occurring  in 
other  organs  and  tissues,  under  the  name  of 
'fibroid  substitutions'  or  'non-inflammatory 
hyperplasias  of  connective  tissue.'  Yet  here, 
again,  certain  pathologists  would  have  us  see  re- 
sults of  inflammation,  and  they  accordingly  speak 
of  such  changes  as  examples  of  '  chronic  mye- 
litis.' Sclerosis  occurs  under  various  forms,  and 
constitutes  the  basis  of  several  distinct  diseases, 
which  are  in  all  cases  gradual  and  more  or  less 
slow  in  their  onset,  as  well  as  in  their  progress. 
It  may  occur  (a)  as  a  dijfuse  general  overgrowth 
(after  the  manner  of  a  cirrhosis  in  other  organs) ; 
(i)  in  the  form  of  bands  limited  to  particular 
columns  of  the  cord  (especially  the  posterior  and 
the  lateral) ;  or  (c)  in  an  insular  manner,  so  as 
to  form  islets  of  sclerosis,  scattered  altogether 
irregularly  through  the  cord  at  different  levels, 
as  in  '  disseminated  sclerosis,' 

(13)  Tissue-changes  allied  to  these  in  their  re- 
sults or  later  stages,  though  they  have  a  peculiar 
lii  story  and  course  of  their  own  at  the  com- 
mencement, are  the  so-called  'secondary  de- 
generations' which  occur  in  certain  regions  of 
the  cord  as  a  result  either  of  some  previous 
damage  or  injury  to  this  organ  itself,  or  as  a 
sequence  of  brain-disease. 

These '  secondary  dpgenerations'  illustrate  facts 
originally  made  known  by  Waller,  but  which  were 
wufirmed  and  extended  by  Phillipeaux  and  Vul- 
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pian,  to  the  eifect  that  wheu  nerve-fibres  are 
severed  from  their  connections  with  ganglion- 
cells  situated  at  one  or  other  extremity,  the 
white  substance  of  Schwann  gradually  breaks  up 
in  the  course  of  seven  to  fourteen  days,  and  un- 
dergoes a  process  of  fatty  degeneration,  by  which 
it  is  ultimately  resolved  into  a  multitude  of 
mere  molecules  and  fat-particles.  The  white 
columns  of  the  cord  are  composed  of  great  aggre- 
gations of  nerve-fibres  running  parallel  with  one 
another,  so  that  when  one  of  these  columns  is  cut 
across,  or  when  the  continuity  of  its  fibres  is 
interrupted  by  some  severe  lesion  occurring  in 
their  midst,  a  process  of  '  secondary  degenera- 
tion '  manifests  itself  simultaneously  in  all  the 
fibres  thus  damaged ;  and  the  united  result  ap- 
pears as  a  band-like  tract  of  degeneration,  run- 
ning upwards  or  downwards  in  the  particular 
column  of  the  cord  affected. 

In  order  to  deal  as  briefly  vrith  this  subject 
as  possible,  it  may  be  said  that  experience  has 
hitherto  shown  that  such  band-like  tracts  of 
'  secondary  degeneration  '  occur  especially  in  each 
lateral  half  of  the  cord,  in  three  situations, 
namely,  (1)  in  the  lateral  columns;  (2)  in  the 
inner  portions  of  the  anterior  columns ;  and  (3) 
in  the  posterior  columns.  The  degenerations  in 
the  lateral  and  anterior  columns  take  place  in 
each  in  a  direction  downwards  from  the  site  of 
section  or  lesion  of  the  fibres,  at  whatever  level 
the  damage  may  chance  to  exist ;  whilst  those  in 
the  posterior  columns  take  place  in  an  upward 
direction,  starting  from  the  section  or  seat  of 
destructive  lesion  by  which  these  columns  may 
be  invaded. 

The  fibres  that  undergo  the  descending  de- 
generation in  the  lateral  columns  are  generally 
believed  to  be  those  which  transmit  volitional 
stimuli  to  the  various  voluntary  muscles  of  the 
body,  and  which  have  been  previously  alluded  to 
as  coming  into  relation  with  motor  cells  in  the 
anterior  cornua  at  diflPerent  levels.  These  different 
fibres  are  supposed  to  enter  the  lateral  columns  at 
the  commencement  of  the  spinal  cord,  passing  into 
them,  in  fact,  as  a  result  of  the  'decussation  o' 
the  pyramids.'    Thus,  the  motor  tract  continued 
downwards  from  one  corpus  striatum,  let  us  say 
the  left,  continues  along  the  cms  and  through 
the  pons  on  the  same  side ;  thence  passing  into 
the  medulla  a  considerable  proportion  of  its  fibres 
decussate  with  their  fellows  and  thereby  reach  the 
right  lateral  column,  down  which  they  proceed  as 
a  compact  group  in  the  manner  indicated.  The 
remainder  of  the  fibres  of  the  left  motor  tract 
(tliose  which  do  not  decussate)  pass  down  also 
in  a  compact  body  and  occupy  most  of  the  inner 
half  of  the   left  anterior  column.'    Thus,  if 
the  whole  of  the  left  motor  tract  be  seriously 
damaged  or  cut  across  in  the  corpus  striatum  or 
lit  any  point  above  the  '  decussation  of  the  p\Ta- 
mids'  we  should  have  a  small  band  of  degenera- 
tion in  the  anterior  column  on  the  same  side, 
and  also  a  larger  ban,-'  of  degeneration  in  the  op- 
posite (or  right)  lateral  column  (fig.  86,  H)-  that 
is,  we  should  have  the  form  of  secondary  degene- 
ration associated  with  many  cases  of  hemiplegia. 

•  Though  this  Is  the  rule,  yet  it  would  appear  from 
the  obBorvations  of  Flcchsig  thnt  developmental  ftiionmUcfl 
are  apt  to  occiu-.  so  tliat  the  relative  proportion  between 
the  decussating  and  the  non-decussntinK  fibres  is  subjoot 
to  much  variation  in  different  individuals 
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But  if  there  be  complete  section  of  or  destructive 
disease  involving  the  antero-lateral  columns  of 
one  side  of  the  cord  itself,  then  -n-e  should  have 
a  band  of  degeneration  in  the  anterior,  as  well 
as  in  the  lateral,  column  of  the  same  half  of  the 
cord.  Or  if  either  column  be  cut  or  damaged 
singly,  then  in  such  column  a  band  of  degenera- 
tion would  be  found  extending  downwards  from 


rFlQ.  86. — P.  Showing  descending  areas  of  degeneration : 
a.  in  inner  part  of  anterior  columns ;  I.  in  lateral 
columns  (mid-dorsal  region).  Case  of  paraplegia,  from 
complete  transverse  softening  in  upper  dorsal  region. 

H.  Stiowing  descending  degenerations  in  case  of  right 
hemiplegia,  from  extensive  softening  of  left  corpus 
striatum.   (Twice  natural  size.) 

the  seat  of  lesion.  Or  if,  as  so  frequently  hap- 
pens, we  have  to  do  with  a  total  transverse  lesion, 
represented  for  instance  by  a  focus  of  softening 
extending  through  the  whole  thickness  of  the 
cord  in  the  upper  dorsal  or  in  some  other  region 
(so  that  the  patient  suffers  from  complete  para- 
plegia), we  should  then  find  large  areas  of  secon- 
dary degeneration  in  each  lateral  column  below, 
as  well  as  smaller  areas  in  the  inner  part  of  each 
anterior  column  (fig.  86,  P).  The  areas  in  both 
-situations  become  less  extensive  as  they  descend, 
and  gradually  wear  themselves  out  in  the  lower 
part  of  the  lumbar  swelling  (see  Med.-Chir. 
Trans,  vol.  1.,  pl.x.).  It  was  stated  by  Bouchard, 
and  has  been  commonly  repeated  by  succeeding 
writers,  that  the  areas  in  the  anterior  columns 
do  not  appear  beyond  the  mid-dorsal  region,  but 
this,  as  the  writer  pointed  out  in  1867,  is  cer- 
tainly not  the  rule. 

In  such  a  case  as  that  last  cited,  namely,  one  of 
paraplegia  due  to  a  total  transverse  lesion  in  the 
apper  dorsal  region,  there  would  be  found  above 
tlie  seat  of  lesion  certain  ascending  degeneratio7is 
— the  principal  of  which  would  be  situated  in 
the  posterior  columns,  though  others  smaller  and 
less  commonly  known  are  to  be  met  with  in  the 
outer  part  of  the  lateral  columns  (fig.  87,  P).  The 
ascending  degenerations  in  the  posterior  columns 
are  often  strictly  limited  to  the  so-called  '  columns 
of  GoU.'  Situated  on  each  side  of  the  posterior 
median  fissure,  they  together  constitute  a  median 
wedge-shaped  patch,  whose  apex  extends  for- 
wards to  the  commissure,  and  whose  base  is  at  the 
posterior  surface  of  the  cord.  This  band  of  dege- 
neration reaches  upwards  to  the  medulla,  though 
the  exact  course  of  its  fibres  through  this  region 
18  uncertain.  Nothing  definite,  indeed,  is  known 
as  to  the  functions  subserved  by  the  fibres  com- 
posing the '  columns  of  Goll.'  It  seems  clear,  how- 
ever, that,  under  certain  conditions,  the  areas  of 
ascending  degeneration  in  the  posterior  columns 
may  be  differently  arranged,  and  not  completely 
limited  to  the  '  columns  of  GoU,'  since  in  a  case 
with  a  lesion  of  some  kind  in  the  mid-cen'ical 
region  (whose  nature  is  not  known  because,  un- 
fortunately, this  part  of  the  cord  was  not  pre- 
served) the  writer  long  ago  found  such  areas  as 
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are  represented  in  fig.  87)  Px,  in  the  upper  cervical 
region  and  in  the  medulla.  He  then,  as  he 
lias  since,  found  ascending  areas  of  degeneration 
occupying  the  superficial  portion  of  the  lateral 
columns,  which  were  traced  upwards  into  the 
restiform  bodies.  It  would  seem  possible  that 
the  fibres  which  undergo  degeneration  in  this 
latter  case  correspond  with  those  of  the  direct 
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Fig.  87.— p.  Showing  ascending  areas  of  degeneration ; 
p,  in  columns  of  QoU ;  and  I,  along  outer  border  of 
lateral  columns,  in  middle  of  cervical  swelling.  Case  of 
paraplegia,  from  complete  transverse  softening  in 
upper  dorsal  region. 

Px.  Different  arrangement  of  ascending  areas  in  poste- 
rior columns  in  upper  cervical  region.  (See  Trans,  of 
Med.-Chir.  Soc,  vol.  I.,  18G7,  pi.  ix.)  (Twice  natm-al 
size.) 

'  cerebellar  band,'  located  by  Flechsig  in  this 
situation.  Such  fibres  would  be  afferent  in  func- 
tion, but  would  probably  only  constitute  a  small 
part  of  the  afferent  fibres  going  to  the  cere- 
bellum. (Nothing  is  known  at  present  as  to  any 
band  of  efferent  or  motor  fibres  entering  the  cord 
from  the  cerebellum,  and  none  such  may  exist. 
The  cerebellar  influence  upon  the  motor  tract 
— of  whatever  nature — may  be  expended  upon 
certain  centres  situated  in  the  pons  varolii,  or 
even  in  the  corpora  striata.) 

In  these  areas  of  degeneration,  in  addition  to 
the  changes  already  mentioned  as  occurring  in 
the  nerves  themselves,  other  processes  take  place. 
There  is,  for  instance,  a  very  distinct  but  secon- 
dary overgrowth  of  the  connective  tissue  through- 
out the  diseased  area,  as  well  as  an  abundant 
development  of  large  granulation-corpuscles,  pre- 
cisely similar  to  those  met  with  in  ordinary  foci 
of  softened  nerve-tissue.  The  granulation-cor- 
puscles are  closely  packed  amongst  the  meshes 
of  the  connective-tissue  overgrowth  and  the 
atrophied  nerve-fibres  (see  Med.-Chir.  Travis., 
vol.  1.  pi.  xi.  figs.  19,  20).  In  preparations  which 
have  been  immersed  in  bichromates  or  in  chromic 
acid,  these  corpuscles  do  not  become  stained  to 
anything  like  the  same  extent  as  the  healthy 
nerve-tissues;  hence  the  areas  containing  them 
remain  pale,  and  are  consequently  to  be  traced 
with  the  greatest  ease  in  spinal  cords  which  have 
been  immersed  for  a  week  or  two  in  these  fluids, 
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though  when  they  were  in  the  fresh  state  no 
such  areas  may  have  been  detectable,  even  on 
the  most  careful  examination,  by  the  naked  eye. 

(14)  New  growths  in  the  substance  of  the  spinal 
cord  itself  are  not  very  common,  nor,  on  account 
of  the  limitations  of  space  within  the  spinal 
canal,  do  they  ever  attain  a  very  large  size.  For 
this  situation  a  growth  equalling  a  hazel-nut  in 
bulk  would  be  esteemed  large.  In  regard  to  the 
nature  of  the  growth,  this  is,  of  course,  a  matter 
of  purely  pathological  interest,  since  the  clinical 
signs  and  symptoms  which  a  growth  in  the  spinal 
cord  is  capable  of  causing  would  not  vary  with 
its  nature,  but  would  be  wholly  dependent  upon 
its  situation  and  its  rate  and  manner  of  increase. 
Cancer  occurs  within  the  spinal  cord  almost  solely 
as  a  secondary  extension  from  a  similar  growth 
pre-existing  in  the  dura  mater  or  in  the  vertebrae, 
or  possibly  in  more  distant  parts.  In  altogether 
exceptional  cases  it  may  occur  primarily  in  the 
spinal  cord.  Gliomata,  sarcomata,  and^  myxo- 
matamd^  also  occasionally  be  met  with,  either  in 
pure  or  in  blended  types.  Tubercular  or  scrofu- 
lous nodules  are  also  apt  to  occur,  either  alone 
or  in  combination  with  a  tubercular  meningitis. 
Syphilitic gvmmata  may  likewise  be  found  in  the 
substance  of  1  he  cord,  though  their  presence  in 
this  situation  is  not  so  frequent  as  it  is  in  asso- 
ciation with  the  spinal  meninges. 

(15)  Atrophy  with  degeneration  of  ganglioii-cells 
is  apt  to  occur  as  a  secondary  process  with  ex- 
treme frequency  in  portions  of  the  grey  matter 
of  the  cord  which  happen  to  be  more  or  less  im- 
plicated by  other  contiguous  pathological  changes. 
But  in  two  or  three  distinct  diseases  the  ganglion 
cells  of  the  anterior  cornua,  in  different  parts  of 
the  cord,  are  prone  to  be  suddenly  overtaken  by  an 
aetiologically  obscure  and  altogether  inexplicable 
failure  of  nutrition,  which  speedily  reveals  itself 
by  entailing  an  atrophy  of  the  particular  cells 
affected.  This,  for  instance,  occurs  as  the  ana- 
tomical basis  of  '  infantile  paralysis,'  and  of  the 
similar  form  of  paralysis  now  known  to  occur 
(though  more  rarely)  in  adults.  In  these  diseases 
whole  groups  of  contiguous  and  functionally-re- 
lated cells  are  affected  simultaneously,  and  as  the 
atrophy  progresses,  there  is  generally  evidence 
of  a  secondary  overgrowth  of  the  neuroglia  sur- 
rounding such  nerve-cells,  in  the  anterior  cornua. 
To  assume  that  this  process  is  inflammatory  in 
type,  as  the  terms  'cornual  myelitis'  or  'acute 
anterior  polio-myelitis'  imply,  seems  to  the  writer 
altogether  unwarrantable.  Inflammation  does  not 
limit  itself  to  individual  tissue-elements,  and  the 
slight  overgrowth  of  the  contiguous  neuroglia 

■  miy  well  be  a  secondary  process  of  simple  hyper- 
plasia. This  latter  process  is  indeed  less  evident 
where,  as  in  '  progressive  muscular  atrophy,'  the 
initial  and  mysterious  atrophy  of  individual  gan- 
glion-cells occurs  more  slowly  and  more  sparsely. 
Cells,  here  and  there  in  particular  groups,  undergo 
in  this  affection  the  atrophic  process,  leaving 
others  around  them  for  a  time  as  healthy  as 
ever.  Yet,  as  the  disease  progresses,  the  ranks 
of  the  healthy  cells  become  gradually  thinned  in 
an  altogether  irregular  manner ;  and  this  atrophy 
of  nerve-cells,  as  it  occurs,  speedily  entails,  for 
reasons  to  be  set  forth  in  the  next  section,  a 
corresponding  atrophy  of  functionally  related 
muscular  fibres. 
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§  7.  Tropliic  Relations  between  different 
Tissues  and  different  parts  of  the  Spinal 
Cord. — Irritation  of  the  posterior  cornua,  or  of 
the  posterior  roots  of  the  spinal  nerves,  may  g^ve 
rise  to  various  pustular  or  vesicular  eruptions 
in  related  portions  of  the  skin,  often  associated 
with  neuralgic  pains  in  these  same  regions.  In 
other  cases,  with  lesions  in  some  parts  of  the 
grey  matter,  ulceration  or  actual  sloughing  of 
certain  related  tracts  of  skin  are  easily  deter- 
mined— especially  under  the  combined  influence 
of  continued  external  pressure  and  frequent  irri- 
tation from  urine  or  faeces,  as  in  some  cases  of 
paraplegia. 

Degeneration  or  destruction  in  any  way  of  the 
great  ganglion-cells  of  the  anterior  cornua,  or 
of  the  anterior  roots  of  the  spinal  nerves  (either 
within  or  outside  the  cord),  gives  rise,  in  the 
course  of  two  or  three  weeks,  to  atrophy  of  the 
muscle-fibres  with  which  such  cells  or  nerve- 
roots  are  in  relation.  We  thus  get  an  atrophic 
paralysis,  associated  with  the  electrical  'reaction 
of  degeneration.' 

Certain  diseases  affecting  the  grey  matter  of 
the  cord  (in  ways  and  sites  which  cannot  be  pre- 
cisely defined)  are  also  apt  to  be  associated  with 
chronic  diseases  of  the  joints.  Sometimes  com- 
paratively unimportant,  they  lead  in  other  in- 
stances to  great  atrophy  ot  the  articular  ends  of 
the  bones,  and  possibly  to  dislocation  with  utter 
destruction  of  the  joint,  a  s  in  some  cases  of  loco- 
motor ataxy.  Atrophy,  with  brittleness  of  bones 
may  also  be  metwith  in  the  same  or  in  allied  cases 

The  fact  of  the  existence  of  these  trophic 
troubles  in  association  with  such  lesions,  may  be 
admitted  wholly  irrespective  of  the  explanation 
of  their  pathogenesis.  Whether  they  are  due  tC' 
altered  states  or  influences  transmitted  by  or- 
dinary motor  and  sensory  nerves  in  relation  with 
such  tissues,  or  to  altered  influences  through  cer- 
tain purely  hypothetical  'trophic  nerves,' lies  alto- 
gether outside  the  fact  of  the  mere  co-existence 
of  the  several  trophic  troubles  with  the  several 
lesions — which  is  the  point  of  more  immediate 
interest  for  the  practitioner  of  medicine. 

§8.  General  Stmptoiiatoloqt,  AND  GrEXEEAL 
A>D  Regional  Dlagnosis. — Taking  them  in  con- 
junction with  some  of  the  simpler  principles  of 
nerve-physiology,  the  practitioner  has  to  make 
use  of  the  various  kinds  of  data  above  enume- 
rated in  the  investigation  of  the  precise  nature 
of  every  case  of  disease  of  the  spinal  cord  which 
comes  before  him.  Under  the  word  '  nature '  we 
include,  of  course,  both  sides  of  the  diagnosis 
that  has  to  be  made,  namely,  the  regional  and 
the  pathological. 

The  practitioner  is  compelled  to  interpret  the 
patient  s  sj-mptoms,  and  the  various  signs  he  is 
able  to  recognise  for  himself,  by  the  aid  of  such 
data  when  he  attempts,  for  instance,  to  ascertain 
what  parts  of  the  cord  are  damaged,  and  in  what 
order  they  have  been  implicated.  He  may  wish 
to  know  whether  the  posterior  or  the  lateral 
columns  are  specially  involved ;  whether  the  grey 
matter  is  much  damaged;  and,  if  so,  whether 
the  damage  more  particularly  affects  the  anterior 
cornua  or  other  parts.  Again,  he  may  wish  to 
know  whether  the  anterior  or  the  posterior  spi- 
nal nerve-roots  are  specially  involved  ;  and,  if  so.. 
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whetherthey  are  merely  irritated  or  more  severely 
damaged,  and  ■whether  they  have  been  simul- 
taneously or  successively  affected.  For  the  pre- 
sent •we  shall  concern  ourselves  with  this  aspect 
of  the  problem  only,  though  it  will  subsequently 
be  shown  in  our  account  of  the  several  diseases 
of  the  spinal  cord  what  light  the  coexistence  of 
certain  groups  of  these  facts  throws  upon  the 
other  aspect  of  the  problem,  namely,  upon  the 
question  of  the  pathological  nature  of  the  lesion. 
I  Some  of  the  facts  already  cited  have,  however, 
bo  be  translated  into  their  clinical  equivalents, 
and  to  be  supplemented  by  others  derived  more 
exclusively  from  the  clinico-pathological  study 
of  spinal  diseases,  in  order  to  form  a  series  of 
data  more  immediately  useful  in  the  interpreta- 
tion of  the  phenomena  of  diseases  of  the  spinal 
coid  in  their  regional  relations. 

Begional  Diagnosis. — We  already  possess  a 
number  of  valuable  clinical  data  available  for 
throwing  light  upon  the  regional  side  of  the 
problem  of  diagnosis.  It  must  be  borne  in  mind, 
however,  that  the  regional  diagnosis  of  diseases 
of  the  spinal  cord  is  itself  a  twofold  problem.  It 
involves  a  consideration  :  (a)  of  the  transverse 
area  involved  ;  and  (6)  of  the  longitudinal  situa- 
tion and  extent  of  the  disease  in  such  areas. 

{a)  Diagnosis  of  the  transverse  area  in- 
volved.— The  facts  to  be  tabulated  under  this 
head  may  be  set  down  in  the  order  of  their  rela- 
tion to  different  component  parts  or  regions  of 
the  spinal  cord. 

(1)  Anterior  roots  of  spinal  nerves, — Irritation 
of  these  may  give  rise  to  various  forms  of  twitch- 
ing or  to  tonic  spasms  Ln  related  muscles.  Great 
pressure  upon  or  destruction  of  the  anterior  roots 
wiU  give  rise  to  local  paralysis  in  the  related 
muscles,  followed  in  the  course  of  a  week  or  two 
by  marked  atrophy,  and  the  establishment  of 
the  electrical  'reaction  of  degeneration'  (see  Pa- 
ralysis, Motor).  There  wiU  also  be  an  abolition 
of  reflex  excitability  of  these  muscles  in  response 
to  skin-irritation,  or  from  blows  upon  or  stretch- 
ings of  their  tendons. 

(2)  Antero-lateral  columns. — Increasing  pres- 
sure upon  or  disease  of  these  columns  gives  rise 
to  paresis,  gradually  deepening  into  motor  para- 
lysis of  parts  deriving  their  nerve-supply  at  or 
below  the  seat  of  lesion. 

When  the  disease  occurs  in  the  lateral  column 
more  especially,  there  may  be  twitchings  or 
Btartings  in  the  muscles  below,  or  well-marked 
spasms,  and  possibly  painful  cramps.  There  may 
'also  be  great  exaltation  of  the  superficial  and 
deep  reflexes,  if  the  manifestation  of  the  latter 
is  not  hindered  by  pre-existing  spasms.  Motor 
paralysis  exists  to  some  extent,  but  without  any 
appreciable  impairment  of  sensibility.  No  marked 
wasting  of  muscles,  or  diminution  in  electrical 
reactions,  usually  occurs. 

(3)  Gret/  matter. — (a)  Of  anterior  cornua. — 
Disease  of  these  parts  causes  motor  paralysis, 
with  atrophy,  loss  of  faradic  excitability  and 
of  reflex  excitability  in  related  muscles — as  in 
cases  of  disease  of  the  anterior  roots  of  spinal 
nerves. 

(6)  Of  posterior  cornua  and  central  parts. — 
Damage  of  these  regions  of  grey  matter  will,  ac- 
cording to  its  completeness  in  transverse  extent, 
cause  more  or  less  delay  or  defect  in  the  trans- 
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mission  of  painful  impressions,  and  perhaps  in- 
terfere also  with  other  modes  of  sensibility. 

Some  trophic  lesions  in  skin  and  joints  may 
also  be  met  with  {see  §  7). 

if*^  At  different  levels  in  the  cord  special 
centres  (represented  in  both  anterior  and  pos- 
terior regions  of  grey  matter)  in  connection  with 
definite  functions,  may  be  interfered  with  by 
morbid  conditions  implicating  the  grey  matter 
{see  below  §  9  [1-10]). 

(4)  Posterior  columns. — The  results  of  disease 
confined  to  this  situation  (more  especially  to  the 
'root-zones')  will  be — ataxy  or  signs  of  inco- 
ordination of  movements ;  interference  with  im- 
pressions of  touch,  pressure,  temperature,  and  of 
'muscular  sense' ;  abolition  of  knee-reflex  ;  and 
diminution  or  loss  of  sexual  desire. 

(5)  Posterior  roots  of  spinal  nerves. — From  ir- 
ritating lesions  there  will  arise  lancinating  or 
other  pains  in  the  skin  and  deeper  textures  of 
related  portions  of  the  limbs,  and  possibly  trophic 
skin-lesions.  Pressure  or  destructive  lesions  will 
give  rise  to  loss,  in  various  degrees,  of  different 
modes  of  sensibility,  superficial  and  deep  ;  and 
diminution  or  abolition  of  the  superficial  and 
deep  reflexes  in  related  regions  of  the  body. 

§  9.  (5)  Diagnosis  of  the  longitudinal  si- 
tuation and  extent  of  the  lesion. — This  is  a 
consideration  distinctly  secondary  to  the  other, 
since  at  whatever  longitudinal  level  the  disease 
may  be  situated,  its  clinical  characters  will  al- 
ways be  qualified  by  the  part  or  parts  of  the 
transverse  extent  of  the  cord  that  may  be  in- 
volved. Here  we  have  to  depend  in  the  main 
upon  the  signs  indicative  of  the  impUcaiio7i  of 
particular  sensory  and  motor  nerves,  whose  exact 
relations  with  different  portions  of  the  spinal 
cord  are,  of  course,  known.  Such  signs  may  con- 
sist of  some  excess  or  defect  of  sensibility,  of 
motility,  or  of  reflex  action. 

We  are  accustomed  also  to  obtain  informa- 
tion of  a  more  general  kind  from  the  fact  that 
special  centres  in  connection  with  different  viscera 
and  fimctions  situated  at  different  longitudinal 
levels  in  the  cord  may  be  more  or  less  deranged. 
To  this  portion  of  the  subject  it  will,  indeed,  be 
foimd  most  convenient  to  give  attention  in  the 
first  place. 

Evidence  from  perverted  activity/  of  spinal 
centres. 

(1)  The  lateral  columns  in  the  upper  cervical 
region  contain  the  motor  paths  for  the  muscles 
of  respiration,  so  that  section  or  disease  of  them 
at  a  lower  level  interferes  with  the  movements  of 
respiration  on  the  same  side  of  the  chest  (tho- 
racic muscles) ;  whilst,  if  the  lesion  reaches  as 
high  as  the  fourth  and  third  cervical  nerves 
(the  origin  of  the  phrenic)  the  diaphragm  itself 
also  becomes  paralysed,  and  the  movements  of 
respiration  must  therefore  almost  cease. 

(2)  Again,  the  upper  cervical  region  of  the 
cord,  if  it  does  not  contain  actual  centres  con- 
nected with  the  excitation  of  the  heart's  action, 
is  at  all  events  traversed  by  certain  channels 
for  the  transmission  of  cardiac  stimuli  (whose 
point  of  exit  from  the  cord  is,  with  sympathetic 
fibres,  lower  down). 

Tlius  different  lesions  in  this  upper  cervical 
region  of  the  cord  may,  according  to  their  nature 
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and  extent,  greatly  interfere  -with  the  heart's 
action,  as  well  as  with  the  respiratory  movements. 
The  frequency  of  the  pulse  may  be  either  notably 
accelerated  or  retarded;  whilst  the  respiratory 
movements  may  be  slower  or  much  quicker  than 
natural,  and  also  extremely  irregular  and  per- 
verted in  rhythm. 

(3)  The  lower  cervical  and  upper  dorsal  re- 
gions of  the  cord  also  contain  the  so-called  '  cilio- 
spinal  centre,'  or  the  fibres  emanating  from  it. 
These  pass  outwards  with  the  fibres  of  the  an- 
terior roots  in  the  above-named  regions,  and 
thence  into  the  cervical  sympathetic.  Irritation 
of  them  causes  dilatation  of  the  pupil  on  the 
same  side,  whilst  section  or  other  destructive 
lesion  causes  contraction  of  the  pupil. 

(4)  The  vaso-motor  nerves  for  the  side  of  the 
head  and  neck  arise  in  similar  regions  of  the 
cord,  and  leave  it  in  the  same  manner.  Irrita- 
tion of  them  produces  contraction  of  the  blood- 
vessels ;  section,  severe  compression,  or  destruc- 
tion causes  dilatation  of  the  blood-vessels  of  these 
regions.   See  Sympathetic  System,  Disorders  of. 

(5)  Generally  it  may  be  said  that  section  of 
one  half- of  the  cord  or  destruction  of  it  for  any 
extent  longitudinally,  causes  at  first  paralysis  of 
blood-vessels  in  the  lower  parts  of  the  body  on 
the  same  side — this  vaso-motor  paralysis  carry- 
ing with  it  in  the  same  parts  an  increase  of 
temperature  and  an  exaltation  of  sensibility.  In 
a  short  time,  however,  the  vaso-motor  paralysis 
(and  with  it  the  increase  of  heat  and  sensibility) 
passes  away,  owing  to  the  vaso-motor  centres  in 
parts  of  the  spinal  cord  below,  and  to  the  peri- 
pheral vaso-motor  centres,  adapting  themselves  to 
act  independently  of  those  in  higher  parts  of  the 
cord  and  of  the  supreme  regulating  centre  in  the 
medulla  oblongata.  (As  a  rule  the  higher  vaso- 
motor centres  control  those  lower  down,  but 
after  temporary  paralysis  even  the  peripheral 
vaso-motor  centres  seem  to  resume  control  over 
related  blood-vessels.) 

(6)  The  movements  of  the  stomach  and  intes- 
tines generally  are  certainly  influenced  by  the 
cord  in  different  regions,  so  that  in  various  cases, 
under  perversions  of  this  normal  spinal  influence, 
we  may  get  vomiting,  diarrhcea,  or  obstinate  con- 
stipation— as  direct  results,  that  is,  of  morbid 


changes  in  certain  part*  of  the  cord  in  which 
intestinal  sympathetic  fibres  have  their  roots. 
The  exact  situations  of  these  centres  and  paths  of 
stimulation  are,  however,  only  vaguely  known. 

In  the  grey  matter  of  the  lumbar  swelling 
of  the  cord  there  are  aggregated  a  number  of 
centres  having  to  do  with  important  functions, 
which  may  be  variotisly  interfered  with  by  dis- 
ease. These  centres  are  those  which  regulate — 
(7)  the  evacuation  of  the  rectum  ;  (8)  the  evacu- 
ation of  the  bladder  ;  (9)  erection  and  ejaculatio 
seminis ;  and  (10)  the  contractions  of  the  uterus. 

In  each  case  the  spinal  centre  constitutes  an 
independent  reflex  centre,  provided  with  its  af- 
ferent and  efferent  nerves,  but  in  each  case  also 
there  is  more  or  less  of  connection  between  the 
spinal  centre  and  others  in  the  cerebral  hemi- 
spheres. There  mtist  therefore  be  double  sets  of 
internuncial  fibres  for  each  centre  traversing  the 
whole  length  of  the  spinal  cord  and  medulla  ; 
partly  for  the  transference  of  afierent  impressions 
from  each  centre  to  the  brain,  and  partly  for  the 
conduction  of  efferent  impressions  in  the  reverse 
direction.  In  the  case  of  the  uterine  centre  these 
cerebral  connections  are  of  comparatively  slight 
importance  ;  since,  with  a  complete  transverse 
lesion  in  the  cervical  or  even  in  the  upper  dorsal 
region,  the  process  of  parturition  may  still  be 
successfully  accomplished.  So  long  as  the  spinal 
mechanism  is  complete  and  perfect,  parturition 
may  take  place  without  the  need  of  cerebral  co- 
operation. Our  subsequent  remarlcs  will,  therefore, 
refer  principally  to  the  other  three  lumbar  centres. 

Complete  transverse  lesions  occurring  in  any 
part  of  the  dorsal  or  cervical  regions  will,  of 
course,  entirely  cut  off  all  the  above-mentioned 
lumbar  spinal  centres  from  connection  with,  and 
therefore  from  any  voluntary  control  by,  the 
cerebral  hemispheres.  But  various  limited  local 
lesions  in  particular  transverse  areas  of  the  cord 
(tliough  such  areas  cannot  at  present  be  definitely 
specified)  may  produce  similar  results,  so  far  as  the 
cerebral  control  of  any  one  or  two  of  the  lumbar 
centres  is  concerned.  According  as  the  sever- 
ance of  these  lumbar  spinal  centres  from  cerebral 
correlation  and  control  is  complete  or  partial, 
one  or  other  of  the  following  results  would  be 
produced :  — 


Name  of 
Centre 


Rectal  centre  . 


Veiical  centre  . 


Sisiutl  centre 


Complete  Severance 
from  Cerebrum 


Afferent  and  Efferent 
Intemrmclal  Fibres 


Unconsciousness  of  need,  and  in- 
ability to  prevent  evacuation 

Result. — Constipatiou,  with  in- 
continenca  of  faioes  after  an 
aperient 

Unconsciousness  of  need,  and  in- 
ability to  prevent  micturition 

Result.—  Eeflex  evacuation  in 
guslies  at  intervals 

Diminution  or  absence  of  sexual 
desire.  Erections  and  emis- 
sions, if  they  occur,  wholly 
dependent  upon  the  spinal 
leiex  mechanism 


Incomplete  Severance  from  Cerebrnm 


Afferent  Internuncial 
Fibres  Only 


Unconsciousness  of  need  and 
therefore  no  attempt  to  re- 
strain evacuation 


Unconsciousness  of  need  and 
therefore  no  attempt  to  re- 
strain micturition 

With  simple  destruction  of 
fibres,  nearly  same  results  as 
set  down  in  previous  column  ; 
but  with  irritation  of  afferent 
fibres  there  might  be  great  in- 
crease of  desire  (satyriasis  or 
nymphomania) 


Efferent  Internuncial 
Fibres  Only 


Consciousness  of  need  to 
evacuate,  with  no  ability 
to  restrain  the  act 


Consciousness  of  need,  but 
inability  to  restrain  mio- 
tnritioD 

Feelings  of  desire,  but  no 
erection  in  response. 

Erection  and  emissions, 
if  present,  purely  through 
spinal  reflex. 

But  with  irrltuli^n  of 
efferent  fibres  there  may 
be  persistent  erections, 
mostly  without  desire 
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The  rectal  and  the  vesical  spinal  centres  are 
aach  composed  of  two  parts  with  their  separate 
niferent  and  efferent  nerves — one  in  relation  with 
a  sphincter  muscle,  and  the  other  in  relation 
with  detrusor  or  expulsive  muscles  in  functional 
opposition  with  the  former.  These  several  nerve- 
fibres,  both  afferent  and  efferent,  are  probably 
all  contained  in  the  sacral  nerve-trunks  —that 
is,  they  both  reach  and  leave  the  lumbar  swell- 
ing as  constituents  of  these  nerve-trunks.  De- 
struction or  irritation  of  either  of  these  sets  of 
fibres,  or  of  one  of  the  centres,  will  necessarily 
Interfere  to  some  extent  with  the  working  of  this 
particular  centre,  so  that  its  functions  may 
be  interfered  with  in  several  different  ways. 
There  may  be  various  degrees  of  irritability  of 
the  bladder  or  rectum,  or  various  degrees  of 
paralysis  of  these  organs. 

In  cases  of  paralysis  of  the  bladder,  especially 
when  owing  to  lesions  implicating  its  spinal 
centre,  the  urine  soon  becomes  foetid  and  alka- 
line, and  inflammation  (alone  or  with  ulceration) 
is  most  apt  to  be  set  up  in  its  mucous  mem- 
brane. 

The  details  as  to  the  modes  of  disturbance  of 
the  ge?iital  function,  where  disease  implicates  its 
lumbar  centre  or  the  afferent  and  efferent  nerves 
in  connection  therewith,  are  both  less  known 
and  of  less  clinical  importance  than  where  it  in- 
volves the  internuncial  fibres  between  this  centre 
and  the  cerebrum.  Again,  should  the  lumbar 
portion  of  the  cord  become  affected  in  a  preg- 
nant woman  so  as  to  involve  the  uterine  centre, 
unless  the  contents  of  the  womb  were  thrown 
off  during  some  initial  period  of  irritation,  this 
organ  would  be  quite  incapable  of  expelling  the 
foetus  and  its  accessories. 

Evidence  from  implication  of  particular  sen- 
sory or  motor  nerves. 

§  10.  The  more  precise  indications  concerning 
the  longitudinal  implication  of  the  spinal  cord 
are,  as  already  stated,  derivable  from  the  level 
ac  which  alterations  in  sensibility  or  in  motility 
(either  voluntary  or  reflex)  are  to  be  detected. 
The  more  closely  the  lesion  approaches  to  what 
is  called  a  'total  transverse  lesion,'  the  more 
distinctly  will  signs  of  this  order  reveal  them- 
selves. It  is  important,  too,  to  recollect  that 
the  fibres  of  different  sensory  roots  are  to  some 
extent  dispersed  through  cutaneous  surfaces  over- 
lying the  muscles  supplied  by  the  corresponding 
motor  roots. 

In  regard  to  sensibility,  the  upper  limit  at 
which  the  trunk  is  affected  is  often  sharply  de- 
fined by  the  presence  of  a  feeling  of  constriction, 
of  pain,  or  of  numbness  ('  girdle  sensation ')  en- 
circling the  body.  This  sensation  is  generally 
supposed  to  be  due  to  irritation  of  the  roots  of  the 
nerves  as  they  traverse  the  posterior  columns 
(or  perhaps  outside  them)  at  the  upper  level  of 
the  lesion.  This  symptom  may  of  course  be 
absent,  but  in  many  cases  of  paraplegia  it  is 
well-marked. 

Then  again  the  muscles  which  are  paralysed 
can  generally  be  pretty  well  defined,  so  that  a  re- 
ference to  the  nerves  by  which  they  are  inner- 
vated will  also  enable  us  to  fix  upon  the  region 
of  the  cord  from  which  they  proceed.  Thus  we 
obta-tn  indications  as  to  the  upper  level  of  disease 
in  the  Tnotor  tracts. 
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These  latter  indications  are,  however,  by  no 
means  so  distinct  as  many  might  suppose,  because 
the  majority  of  limb  and  trunk  muscles  receive 
fibres  from  more  than  one  motor  root,  as  Preyer 
and  Krause  showed  long  ago.  And  the  view 
subsequently  indicated  by  E.  Eemak  that  func- 
tionally related  or  synergic  muscles  are  repre- 
sented together  in  the  anterior  horns  of  the 
spinal  cord  has  been  confirmed  and  extended  by 
Ferrier  and  Yeo  {Proceed,  of  Royal  Soc,  March 
24,  1881,  p.  12),  by  their  experiments  on  the 
functional  relations  of  the  motor  roots.  They 
find  that  stimulation  of  individual  roots  of  the 
brachial  and  crural  plexuses  result,  not  in  mere 
unrelated  contractions  of  various  muscles,  but 
in  highly  co-ordinated  synergic  contractions,  lead- 
ing to  definite  movements.  But  as  the  '  muscles 
thrown  into  action  by  each  root  are  innervated 
inmost  cases  by  several  nerve-trunks,'  the  result 
'  of  section  of  each  motor  root  would  therefore 
be  paralysis  of  the  corresponding  combination, 
not  necessarily,  however,  of  the  individual  mus- 
cles involved  ....  whilst  weakened,  they  might 
yet  act  in  other  combinations  in  so  far  as  they 
were  supplied  by  other  roots.'  DLfiferent  com- 
bined movements  which  have  been  found  to  be 
dependent  upon  particular  motor  roots  are  cited 
by  the  authors  in  this  valuable  paper. 

The  integrity  of  those  re^&r  actions  which  can 
be  elicited  either  in  health  or  in  disease,  depends, 
of  course,  upon  the  integrity  of  the  entire  nervous 
arcs  concerned  (that  is,  upon  integrity  of  in-going 
fibres,  centres,  and  out-goingfibres).  Thus  though 
the  impairment  of  a  reflex  may  not  necessarily  be 
due  to  central  causes,  its  presence,  on  the  other 
hand,  clearly  shows  that  the  grey  matter  and 
other  regions  of  the  cord  which  must  be  traversed 
by  its  stimuli  are  not  impassable ;  whilst  its 
exaltation  will  indicate  the  probable  existence  of 
some  central  change,  by  which  the  grey  matter 
in  question  is  rendered  more  excitable,  or  else 
by  which  it  is  cut  off  from  cerebral  inhibitory 
influences. 

§  11.  For  practical  purposes  it  will  be  well 
here  to  group  together  the  various  indications 
as  to  longitudinal  localisation  to  which  we  have 
referred — classifying  them  as  they  are  related  to 
one  or  other  of  four  imaginary  segments  of  the 
spinal  cord. 

(a)  Cervical  region  of  the  oord. —  This 
corresponds  externally  to  the  space  between  the 
occiput  and  the  upper  border  of  tlie  1th  cervical 
spine  {iith  cervical  nerve). 

The  1st,  2nd,  and  3rd  cervical  spinous  pro- 
cesses are  respectively  opposite  the  origins  oi 
the  3rd,  4th,  and  5th  cervical  nerves.  The 
phrenic  nerve  (motor  nerve  of  the  diaphragm) 
arises  from  the  4th,  or  from  the  3rd  and  the  4th 
cervical  nerves.  Opposite  the  3rd  cervical  spine 
(level  of  5th  cervical  nerve)  the  cervical  swell- 
ing of  the  cord  begins ;  whilst  it  ends  opposite 
the  7th  cervical  spine  (level  of  1st  dorsal  nerve). 

Disease  of  this  region  may  involve  interference 
with  respiration,  and  possibly  weakness  of  voice; 
interference  with  the  heart's  action — pulse  very 
frequent,  or  the  reverse  ;  flushing  or  pallor  of 
the  head  and  neck  ;  continued  priapism  (with 
crushing  lesions) ;  augmentation  of  temperature 
in  the  body  generally  (hyperpyrexia) ;  and  marked 
contraction  or  dilatation  of  the  pupil. 
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The  innervation  of  the  shoulder,  arm,  and  hand 
muscles  is  derived  from  spinal  nerves  hetween 
the  6th  cervical  and  Isb  dorsal  inclusive;  those 
supplying  the  ulnar  side  of  the  hand  and  fore- 
arm arising  from  the  lower  level,  that  is,  from 
the  upper  part  of  the  next  region. 

(6)  XTpper  half  of  the  dorsal  region  of  the 
cord. — This  corresponds  externally  to  the  space 
between  the  7th  cervical  spine  {1st  dorsal  nerve) 
and  the  ith  dorsal  spine  {dth  dorsal  nerve). 

The  results  of  disease  here  are  apt  to  be 
these : — The  '  scapular  reflex '  may  be  abolished, 
calling  into  activity  as  it  does  the  last  two  or  three 
cervical  and  the  first  two  or  three  dorsal  nerves  ; 
the  intercostal  muscles  are  paralysed  at  different 
levels;  a  'girdle  sensation'  is  felt  at  different 
levels  ;  there  may  be  prominence  of  certain  verte- 
bral spines,  and  possibly  tenderness  on  pressure 
or  on  tapping  over  them  ;  the  '  epigastric  reflex ' 
may  be  abolished,  depending  as  it  does  upon 
the  spinal  cord  at  the  level  of  the  ith  to  the  6th 
or  7th  pairs  of  dorsal  nerves ;  and  priapism 
(with  crushing  lesions)  may  occasionally  be  met 
with. 

(c)  LovT-er  half  of  the  dorsal  region  of  the 
cord. — This  corresponds  externally  to  the  space 
hetween  the  upper  border  of  the  5th  dorsal  spine 
(7th  dorsal  nerve)  and  the  lower  border  of  the  10th 
dorsal  spine  (space  below  \1th  dorsal  nerve). 

Disease  here  may  give  rise  to  the  following 
symptoms  : — The  '  abdominal  reflex '  may  be  abo- 
lished, depending  as  it  does  upon  the  integrity 
of  the  cord  between  the  levels  of  the  8th  dorsal 
and  the  1st  lumbar  nerves.  Paralysis  of  lower 
intercostal  muscles  or  of  abdominal  muscles  may 
possibly  occur,  in  addition  to  paralysis  of  the 
lower  extremities.  'Girdle  sensation'  may  be 
felt  at  different  levels  (the  umbilicus  correspond- 
ing with  the  10th  dorsal  nerve,  and  the  '  eusi- 
form  area '  with  the  6th  and  7th  dorsal  nerves). 
There  may  be  prominence  of  certain  of  the  lower 
dorsal  spines,  with  possible  tenderness. 

(d)  Lumbar  region  of  the  cord. — This  cor- 
responds externally  to  the  space  between  the  lower 
border  of  the  IQth  dorsal  spine  {just  below  \2th 
dorsal  nerve),  and  the  upper  border  of  the  2nd 
lumbar  vertebra. 

Here  the  symptoms  are  : — Paralysis,  not  im- 
plicating the  abdominal  muscles,  but  limited  to 
more  or  less  of  those  of  the  lower  extremities. 
No  '  girdle  sensations '  around  the  trunk.  Three 
superficial  reflexes  may  be  abolished,  namely, 
the  '  cremasteric,'  which  depends  upon  the  integ- 
rity of  the  cord  in  the  upper  lumbar  region ; 
and  the  '  gluteal '  and  the  '  plantar,'  both  of 
which  seem  to  be  dependent  upon  the  integrity 
■of  the  lower  part  of  the  lumbar  region  of  the 
cord.  A  deep  reflex  may  also  be  abolished, 
namely,  the  so-called  '  knee-jerk,'  which  is  de- 
pendent upon  the  upper  lumbar  region  of  the 
(wrd.  'Ankle-clonus'  may  be  met  with  when 
disease  affects  the  upper  or  mid-lumbar  regions 
of  the  cord,  but  not  where  the  lower  lumbar 
region  is  implicated.  Loss  of  sensibility  about 
the  perineum  and  anus  (if  not  due  to  disease  of 
nerve-trunks),  is  indicative  of  disease  of  the  pos- 
terior columns  in  the  lower  lumbar  region.  Ab- 
solute paralysis  of  the  bladder  and  rectum  may 
be  present,  with  tendency  to  inflammation  and 
ulceration  of  the  forniflr  organ. 
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In  the  clinical  data  above  given  are  included 
the  majority  of  the  facts  upon  which  the  regional 
diagnosis  of  diseases  of  the  spinal  cord  must  in 
all  cases  bo  based.  In  them  also  will  be  found 
the  explanations,  so  far  as  they  can  be  given  in 
moderate  compass,  of  the  symptoms  met  with  in 
different  diseases  of  the  spinal  cord.  An  obvious 
advantage  will  be  found  to  have  resulted  from 
this  somewhat  lengthy  preliminary  discussion, 
if,  as  it  ought  to  do,  it  tends  to  give  the  prac- 
titioner a  more  thorough  insight  into  the  nature 
and  relations  of  the  several  diseases  of  the 
spinal  cord,  at  the  same  time  that  it  aids  him  in 
their  diagnosis. 

Although  it  is  true  that  the  groups  of  symptoms 
presented  in  different  diseases  of  the  spinal  cord, 
considered  individually  and  collectively,  afford 
the  materials  upon  which  a  regional  diagnosis 
must  be  founded,  it  is  no  less  true  that  a  part 
of  the  symptomatology  (namely,  that  comprised 
in  the  mode  of  origin  and  the  mode  of  establish- 
ment of  the  disease,  together  with  what  may  be 
gathered  from  the  patient's  state  generally,  from 
his  family  history  and  from  his  personal  history) 
constitutes  the  basis  upon  which  a  pathological 
diagnosis  has  to  be  arrived  at.  Again,  although 
the  arrival  at  a  regional  diagnosis  is  often  spoken 
of,  and  may  seem  to  be  a  process  altogether 
distinct  from  that  involved  in  the  arrival  at  a 
pathological  diagnosis,  yet,  as  a  matter  of  fact, 
in  the  investigation  of  many  individual  cases 
of  spinal  disease,  it  will  be  found  that  the  one 
problem  is  not  settled  first,  and  the  other  after- 
wards, but  that  both  are  tentatively  considered 
more  or  less  simultaneously.  Thus,  certain  em- 
pirically known  pathological  conditions  may 
afford  at  once  a  ready  explanation  of  a  given 
group  or  sequence  of  symptoms,  as  in  '  infantile 
paralysis,'  in  '  locomotor  ataxy,'  or,  in  a  more 
general  sense,  in  angular  curvature  of  the  spine. 
Here,  therefore,  the  pathological  diagnosis  goes 
hand  in  hand  with  the  regional  diagnosis,  and 
in  working  them  out  each  gathers  additional 
confirmation  from  the  establishment  of  the  other. 
Sometimes,  however,  as  in  the  case  of  traumatic 
injuries  (including  stabs,  and  fractures  with  dis- 
locations of  vertebrae),  the  pathological  diagnosis 
is  at  once  obvious,  and  the  regional  diagnosis 
alone  requires  to  be  settled  in  detail. 

For  the  above  reasons  it  has  been  necessary  to 
tabulate  in  this  article  certain  '  Pathological 
data  concerning  the  Spinal  Cord'  (§  6), 
though  it  would  not  be  found  specially  advan- 
tageous were  we  to  follow  out  this  part  of  the 
subject  further,  and  attempt  here  to  set  down 
the  more  general  clinical  data  and  deduction) 
of  pathological  import,  necessary  to  be  borne  in 
mind  for  the  arrival  at  a  pathological  diagnosis, 
in  order  to  form  a  series  of  facts  ar.d  deductions 
comparable  with  those  alreadj-  given  in  elucida- 
tion of  the  problems  of  regional  diagnosis  (§§ 
8-1 1).  These  other  problems  will  be  dealt  with, 
as  far  as  possible,  in  the  descriptions  of  the 
several  diseases  of  the  spinal  cord. 

H.  Chakltox  Bastian. 

SPINAL  COB.D,  Special  Diseases  of.— 

In  order  that  the  mutual  relations  of  the  dif- 
ferent diseases  of  the  spinal  cord  may  be  the 
more  r»»udily  appreciate'!,  their  names  .ire  here 
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set  down  in  groups,  and  they  will  be  severally 
considered  in  the  same  order,  which  is  one  based 
upon  their  causes  and  nature,  rather  than  upon 
alphabetical  considerations.  This  list  will,  there- 
fore, in  addition  serve  as  an  index  to  the  pre- 
sent article.  The  names  of  the  difiFerent  diseases 
now  to  be  described  are  printed  in  block  type; 
while  the  names  of  those  diseases  which  are  dis- 
cussed separately  in  difiFerent  parts  of  the  work 
(to  which  the  reader  is  referred),  are  printed  in 
small  capital  letters. 

I.  Diseases  of  the  Spinal  Cord  dependent 
upon  known  organic  changes  : — 

I.  Concussion  of  the  Spinal  Cord ;  2.  Punc- 
tured or  Gun-shot  Wounds  of  the  Spinal  Cord ; 

3.  Sudden  Crushing  Lesions  of  the  Spinal  Cord ; 

4.  Slow  Compression  of  the  Spinal  Cord  ;  5.  An- 
aemia of  the  Spinal  Cord ;  6.  Hyperemia  of 
the  Spinal  Cord  ;  7.  Inflammation  of  the  Spinal 
Cord;  8.  Haemorrhage  into  the  Spinal  Cord; 
9.  Softening  of  the  Spinal  Cord. 

10.  iNFANTrLB  Paeaxtsis  ;  11.  Acute  Spinal 
Paralysis  of  Adults;  12.  Acute  Ascending  Para- 
lysis; 13.  Chronic  Spinal  Paralysis;  14.  Peo- 

GBBSSITB  MUSCUXAE  AtBOPHT  ;  15.  PSEUDO- 
HTPEBTROPHIC  PaEAIYSIS. 

16.  LocoMOTOE  Ataxy;  17.  Spasmodic  Spinal 
Paralysis;  18.  Amyotropliic  Lateral  Sclerosis; 
19.  Multiple  or  Disseminated  Sclerosis. 

20.  Tumours  and  New  Formations  of  the 
Spinal  Cord;  and  21.  Malformations  of  the 
Spinal  Cord. 

II.  Diseases  dependent  upon  unknown 
or  imperfectly  known  organic  changes : — 

22.  Tetaitos;  23.  Tetany;  24.  Torticollis; 
25.  Weitee's  Ceamp  ;  26.  Spinal  Iesitation  ; 
27.  Eeflex  Paraplegia ;  28.  Intermittent  Para- 
plegia; 29.  Hysterical  Paraplegia;  30.  Para- 
plegia dependent  on  Idea;  31.  Neurasthenia 
Spinalis  ;  and  32.  Toxic  Spinal  Paralysis. 

In  addition  to  these  diseases,  dependent  upon 
changes  limited  to  the  spinal,  cord,  other  affec- 
tions should  here  be  mentioned,  in  which  the 
spinal  cord  is  implicated  (in  modes  more  or  less 
known)  together  with  the  cerebrum  in  one  or 
other  of  its  regions.  These  cerebrospinal  affec- 
tions are  as  follows: — 1.  General  Paealtsis 
OF  the  Insane  ;  2.  Cbeebro-Spinal  Scleeosis  ; 
3.  Pabalysis  Agitans  ;  4.  Hydbophobia  ;  and 
0.  Choeea. 

For  an  account  of  the  diseases  dependent 
upon  morbid  changes  in  the  membranes  of  the 
spinal  cord,  see  Meninges,  Spinal,  Diseases  of. 

1.  Spinal  Cord,  Concussion  of. — Stnon.  : 
Commotio  Medulla  Spinalis ;  Fr.  Commotion  de 
la  Moelle  &piniere ;  Ger.  Erschutterung  des  Biick- 
mmarks. 

Mtiowor. — This  condition  is  met  with  prin- 
cipally in  persons  who  have  fallen  from  a  height, 
or  in  those  who  have  been  present  in  a  railway 
collision.  In  these  cases  the  brain  is  apt  to 
suffer  as  well  as  the  spinal  cord,  and  it  is  not 
always  easy  to  unravel  the  respective  symptoms 
due  to  shock  of  this  or  that  great  segment  of  the 
eerebro-spinal  system. 

Anatomical  Chaeacteks. — In  many  of  these 
cases  there  are,  in  all  probability,  no  morbid 
changes  that  would  be  discoverable.    In  others, 


however,  minute  extravasations  of  blood,  or 
actual  ruptures  of  the  nerve-tissue,  may  occur — • 
and  this  sometimes  even  to  a  marked  extent, 
as  in  a  case  seen  by  the  writer.  An  example  of 
slighter  lesions  is  recorded  by  Sir  Wm.  Gull,  in 
which  small  extravasations  of  blood  were  found 
in  the  anterior  and  posterior  cornua  as  well  bg 
in  the  posterior  columns  of  the  cord.  In  neither 
of  these  cases  was  there  any  external  or  visible 
injury ;  but  in  each  paraplegia  was  produced 
immediately  after  the  fall  that  determined  the 
lesions  in  the  cord.  In  addition  to  haemorrhages 
into  the  substance  of  the  spinal  cord  itself,  there 
is  in  these  cases  the  possibility  of  the  occurrence 
of  meningeal  haemorrhages,  pressing  upon  the 
cord  or  its  nerve-roots;  and  within  a  day  or 
two  after  the  occurrence  of  the  concussion  itself, 
there  is  the  possibility  of  some  local  and  sub- 
acute inflammation  being  set  up  in  the  mem- 
branes of  the  cord. 

Symptoms. — In  the  great  majority  of  these 
cases  no  complete  paralysis  is  induced,  even  at 
first.  There  may  at  most  be  paresis  of  one  or 
more  limbs,  general  prostration,  nausea  with 
occasional  vomiting,  a  rapid  and  possibly  ir- 
regular or  intermittent  pulse  (especially  after 
the  least  exertion),  with  occasional  startings 
and  twitchings  of  the  limbs,  whose  sensibility 
may  be  diminished,  exalted,  or  unaffected.  The 
temperature  will  probably  be  at  first  depressed, 
as  a  result  of  shock,  though  subsequently  a 
febrile  elevation  may  continue  for  some  days. 
The  tongue  may  be  furred,  the  appetite  bad,  the 
bowels  constipated ;  whilst  in  regard  to  micturi- 
tion there  may  be  either  some  delay  and  difiBculty, 
or,  on  the  contrary,  an  irritability  of  the  bladder, 
with  difficulty  in  retaining  its  contents  after  the 
desire  to  micturate  is  once  felt.  With  this  there 
is  often  general  restlessness,  nervousness,  and 
insomnia. 

In  more  severe  cases  of  concussion,  even  where 
there  is  no  complication  resulting  from  appre- 
ciable lesions,  the  shock  to  the  system  {see 
Shock)  may  be  more  profound,  and  there  may 
be  paralysis  of  limbs,  lasting  perhaps  for  some 
days,  and  then  rather  suddenly  disappearing. 

Diagnosis. — The  questions  to  be  determined 
are,  whether,  looking  to  the  symptoms  presented 
by  the  patient,  there  ia  likely  to  be  any  organic 
lesion  or  change  in  the  spinal  cord  or  its  mem- 
branes ;  or  whether  we  have  to  do  with  mere 
functional  perturbations  induced  by  the  shock  or 
blow  to  which  the  patient  has  been  subjected. 
In  the  absence  of  definite  paralysis,  or  even  with 
its  presence  for  the  first  few  days,  the  answer  to 
this  preliminary  question  will  often  be  shrouded 
in  doubt.  To  come  to  a  definite  opinion  as  to 
the  precise  nature  of  the  change  which  a  spinal 
cord,  deemed  to  be  damaged  in  some  way  after 
a  concussion,  has  undergone,  lapse  of  time  and 
several  examinations  of  the  patient  are  often 
required. 

In  many  cases  in  which  compensation  for  an 
injury  is  claimed  a  further  complication  appears. 
Here  it  is  that  the  difficulty  arises  as  to  how 
much  the  symptoms  experienced,  or  said  to  be 
experienced,  may  be  due  to  an  excited  imagina- 
tion, and  how  much  to  causes  independent  of 
the  imagination,  whether  voluntarily  or  involun- 
tarily aroused.    It  must  be  conceded  that  symp- 
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loms  of  injury  tre  undoubtedly  feigned  by  un- 
scrupulous persons;  and  it  seems  also  equully 
clear  that,  even  unknowingly  to  the  patient,  tlie 
excitement  consequent  upon  the  accident,  the 
details  heard  concerning  the  injuries  of  others, 
combined  with  the  inquiries  of  doctors  and  of 
sympathising  friends,  tend  to  keep  up  and  to 
exaggerate  symptoms  in  many  nervous  patients, 
over  and  above  those  which  may  have  resulted 
from  the  shock.  Such  patients  also  may  make  a 
more  speedy  recovery  subsequent  to  trial  and 
compensation,  than  they  had  been  making  before 
the  trial,  and  yet  they  ttwi/  not  have  been  in  any 
sense  impostors.  It  is  true  that  such  persons, 
however,  do  not  recover  quite  so  quickly  as 
those  others  who  for  their  own  unscrupulous 
ends  have  been  previously  exciting  their  imagina- 
tions in  a  voluntary  manner. 

Pkogkosis. — In  only  the  severest  cases  of 
concussion  or  shock  is  there  actual  danger  to 
life  {see  Shock).  Where,  however,  great  pros- 
tration is  induced,  and  especially  in  those  who 
may  previously  have  been  suffering  from  heart- 
affections,  or  from  a  very  excitable  nervous 
system,  life  may  be  speedily  brought  to  a  close ; 
or  at  most  such  patients  may  not  survive  a 
severe  concussion  more  than  a  day  or  two. 

Severe  concussions  of  the  cord  may  also  form 
the  starting-points  of  many  and  varied  deviations 
from  health,  which  may  not  begin  to  show  them- 
selves for  weeks,  or  perhaps  even  months,  after 
the  initial  shock.  Among  such  sequelae,  which 
have  come  under  the  writer's  notice,  may  be 
mentioned  the  following: — Loss  of  flesh  with 
general  failure  of  nutrition,  epileptiform  fits, 
progressive  muscular  atrophy,  lateral  sclerosis 
of  the  spinal  cord,  a  slowly  increasing  paraplegia 
(of  uncertain  pathological  basis),  and  caries  of 
vertebrae  followed  by  angular  curvature  and 
paraplegia. 

In  other  and  slighter  cases,  time  and  rest, 
with  suitable  medical  treatment,  may  be  ex- 
pected to  lead  to  perfect  recovery,  sometimes 
speedily,  but  sometimes  only  after  protracted 
periods  of  impaired  health. 

Treatment. — In  the  first  instance,  symptoms 
of  shock  have  to  be  combated  by  the  employment 
of  warmth  and  stimulants.  In  subsequent  stages, 
rest  in  the  recumbent  position  must  be  enjoined 
for  a  time.  It  is  of  the  first  importance  to  make 
sure  that  the  patient  does  take  complete  rest, 
•and  is  kept  free  from  excitement  during  the  first 
few  days  after  any  concussion  accident,  and  that 
he  gets  sound  sleep  at  night,  under  the  influence 
of  bromide  of  potassium,  or  of  this  together  with 
chloral.  If  the  condition  of  restlessness,  with 
disturbed  sleep,  can  be  checked,  then  a  mitiga- 
tion of  other  symptoms  may  be  expected  to  fol- 
low. The  application  of  ice  to  the  spinal  column 
may  at  times  be  desirable ;  or  pain  must  be  re- 
lieved by  the  subcutnneous  injection  of  small 
doses  of  morphia.  Later  on  tonics,  with  a  simple 
nutritious  diet  and  plenty  of  fresh  air,  together 
with  rest,  will  be  needed  for  the  complete  resto- 
ration of  the  patient. 

2.  Spinal  Cord,  Punctured  or  Gun-shot 
Wotmdaof. — Stnon.  :  Acute  Traumatic  Lesions 
of  the  Spinal  Cord  ;  Fr.  Plaies  e(  contusions  dc  la 
Moclle  Epiniire ;  Ger.  Eiickenmarlaizcrreissungcn. 
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JEtiolooy  and  Anatomical  Chaeactkks. — 
Punctured  or  gun-shot  wounds  of  the  spinal  cord 
are  commonly  miide  with  knife,  dagger,  sword,  or 
bullet. 

In  each  set  of  eases,  the  wound  in  the  spinal 
cord  will  be  associated  with  perforation  or 
rupture  of  some  of  the  membranes,  and  also 
with  haemorrhage,  either  between  them  or  into 
the  substance  of  the  cord.  The  arches  of  the 
vertebrae  or  their  articular  processes  and  some 
of  the  ligaments  connecting  them  may  be  more 
or  less  damaged,  and  a  wound  commonly  exists 
through  the  contiguous  skin  and  muscles.  In  the 
cord  itself,  there  may  be  either  a  clean-cut  wound 
through  certain  of  its  columns  and  parts,  or  a 
broader  crushing  lesion.  In  each  case  more  or 
less  blood  may  be  effused  upon  and  below  the  cut 
surfaces  of  the  cord.  At  later  stages,  there  may 
be  signs  of  inflammation  of  the  membranes,  as 
well  as  of  local  inflammatory  softening  of  the 
substance  of  the  cord. 

Symptoms. — The  signs  and  symptoms  con- 
sequent upon  wounds  of  this  kind  are  subject  to 
endless  variations,  in  accordance  with  the  dif- 
ferent regions  of  the  cord  involved,  the  actual 
extent  of  the  wound  in  its  substance,  and  the 
possible  presence  of  varying  amounts  of  effused 
blood.  These  wounds  often  involve  only  a  por- 
tion of  the  transverse  area  of  the  cord.  It 
is  indeed  in  this  class  of  cases  more  especially 
that  hemiplegia  spinalis  and  hemiparaphgia  are 
met  with.  Thus  where  a  unilateral  lesion  exists 
in  the  mid  or  upper  cervical  region,  both  arm 
and  leg  are  paralysed,  so  that  the  state  known 
as  hemiplegia  spinalis  is  produced ;  but  where  it 
occurs  in  the  dorsal  region,  the  one  leg  only  is 
paralysed,  and  we  have  what  is  known  as  hemi- 
paraplegia. 

The  essential  peculiarity  in  the  latter  cases 
is  that  on  the  side  of  lesion  there  is  complete 
motor  paralysis  in  the  limbs  or  limb  below; 
whilst  on  the  opposite  side,  the  limbs  or  limb, 
and  the  trunk  up  to  the  middle  line,  are  more  or 
less  completely  anaesthetic — sensitiveness  to  im- 
pressions of  touch,  pain,  temperature,  and  tick- 
ling being  alike  abolished. 

Other  minor  peculiarities  are  these: — On  the 
side  of  motor  paralysis,  there  i*  also  vaso-motor 
paralysis,  which  carries  with  it,  as  consequences, 
(a)  an  elevation  ot  temperature  (from  H°  to  2° 
Fahr.),  and  (i)  a  hyperaesthesia  for  all  modes  of 
sensibility  (owing  in  part  to  hyperaemia  in  the 
limb  and  cord).  Surrounding  the  body,  at  the 
level  of  the  upper  margin  of  anaesthesia  on  the 
side  of  sensory  defect,  there  is  usually  a  narrow 
girdle  of  hyperaesthesia ;  whilst  below  this  level, 
on  the  side  of  the  lesion,  there  is  a  half  band  of 
hemianaesthesia— whose  depth  varies  with  the 
longitudinal  extent  of  the  lesion.  (The  complete 
zone  of  hyperaesthesia  is  probably  due  to  hy- 
peraemia of  nerve-roots,  and  of  the  grey  matter 
of  the  cord  immediately  above  the  lesion  ;  while 
the  half-zone  of  anaesthesia  is  dependent  upon 
destruction  of  the  nerve-roots,  and  of  the  spinal 
cord  for  a  certain  extent.) 

If  bed-sores  occur,  they  are  met  with  on  the 
side  of  sensory  paralysis ;  whilst  in  one  or  two 
cases  signs  of  a  joint-affection  (in  the  knee  prin- 
cipally) have  occurred  on  the  side  of  motor 
pa'-alypis.    There  seems  no  reason  for  expecting 
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any  special  muscular  atrophy  or  diminution  of 
fiuadaic  irritability  on  the  side  of  motor  para- 
lysis, except  in  those  muscles  whose  nerve- 
supply  comes  from  the  portion  of  the  anterior 
cornua  actually  destroyed  by  the  lesion.  In 
many  cases,  especially  at  first,  there  is  paralysis 
of  the  bladder  and  of  the  rectum,  or  there  may 
be  incont  inence  of  urine.  Later  on  these  troubles 
tend  to  diminish.  Nothing  definite  is  known 
in  regard  to  the  condition  of'  the  skin-reflexes  and 
tendon-reflexes  in  these  states. 

Where  anomalies  exist  in  regard  to  the  extent 
of  decussation  of  the  pyramids  (Flechsig),  the 
above-described  effects  of  unilateral  lesions  of 
the  cord  would  also  undergo  corresponding 
variations. 

In  gun-shot  wounds,  whether  occasioned  by 
pistol  or  rifle,  splinters  of  bone  may  be  de- 
pressed at  times,  so  as  to  compress  and  irritate 
the  cord,  and  thus  the  symptoms  may  be  made 
to  approximate  more  closely  to  wounds  of  the 
next  category. 

After  a  few  days  the  symptoms  may  be  com- 
plicated by  those  of  spinal  meningitis,  or  ex- 
tended by  the  spread  of  an  inflammatory  soften- 
ing of  the  cord  above  and  below  the  seat  of 
lesion. 

Diagnosis. — The  primary  cause  of  the  patient's 
condition  is  generally  only  too  obvious.  It  may 
be  clear  that  we  have  to  do  either  with  a 
punctured  or  with  a  gun-shot  wound  in  some 
region  of  the  spine  ;  but  subsequently  many,  and 
often  very  difficult,  questions  require  to  be 
solved.  It  is  of  first  importance  to  learn 
whether  the  cord  itself  is  really  damaged,  or 
whether  the  symptoms  are  in  the  main  caused 
by  epi-dural  or  sub-arachnoid  haemorrhages  {see 
Mejtikges,  Spinai.,  Haemorrhage  into).  In  the 
former  case  there  will  be  evidence  of  complete 
or  partial  interruption  of  conduction  in  the 
cord,  to  or  from  aU  parts  below  the  seat  of 
lesion,  and  not  of  a  mere  local  implication  of 
nerve-roots.  If  it  seem  probable  that  the  cord 
itself  is  damaged,  we  have  to  determine  whether 
it  is  completely  cut  across,  or  only  partially 
damaged — and  if  the  latter  to  what  extent. 
These  questions  must  be  decided  in  the  main  by 
reference  to  the  s'gns  given  in  Introduction, 
5  8. 

Should  the  case  be  seen  for  the  first  time 
Boveral  days  after  the  injury,  an  exact  diagnosis 
as  to  the  amount  of  damage  to  the  cord  itself 
is  often  greatly  obscured  by  the  existence  then 
of  certain  secondary  pathological  conditions — 
more  especially  localised  inflammation  of  the 
meninges,  or  secondary  inflammatory  softening, 
extending  perhaps  above  or  below,  or  in  both 
directions,  from  the  original  wound.  A  process 
of  softening  may  also  extend  transversely  through 
the  whole  substance  of  the  curd,  even  where  only 
aimilateral  lesion  had  previously  existed. 

Prognosis. — This,  as  a  rule,  is  bad  in  all 
cases  of  traumatic  injury  of  the  spinal  cord  ;  and 
the  gravity  of  the  case  is  usually  the  greater  the 
higher  the  wound  happen.s  to  be  situated  in  the 
cervical  region.  Wounds  of  the  dorsal  or  lumbar 
region  of  the  cord  are  rather  less  serious,  so  far 
as  life  is  concerned. 

The  degree  of  recovery  from  paralysis  of  limbs 
will  greatly  depend  upon  the  nature  and  extent 
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of  the  wound.  A  clean-cut  wound  may  be  filled 
up  by  the  growth  of  a  kind  of  cicatricial  tissue ; 
but  it  has  not  yet  been  accurately  determined 
whether  the  nerve-substance  of  the  cord  can  be 
reproduced  in  man.  There  seems,  however,  reason 
for  supposing  that  some  amount  of  reparation 
of  nerve-tissue  may  take  place  in  the  cut  spinal 
cord  even  of  man — especially  in  early  life. 

Tkbatment. — Absolute  rest,  with  cold  appli- 
cations, and  possibly  local  blood-letting,  will  be 
needed  in  the  flrst  instance. 

Subsequently,  when  immediate  danger  from 
shock  and  from  the  spreading  of  local  inflam- 
mation has  passed  away,  the  patient  must  be 
treated  upon  the  general  principles  applicable 
to  all  cases  of  paraplegia — which  principles 
will  be  found  set  forth  in  (9)  Spinal  Cord, 
Softening  of. 

3.  Spinal  Cord,  Sudden  Crusliing  Le- 
sions of ;  Fr.  Compressions  brusques  de  la  Moelle 
Epiniere;  Grer.  Euckenmarksquetschungen. 

JEtiologt  and  Anatomical  Chaeacters. — 
The  above  form  a  class  of  wounds  sufficiently 
distinct  to  need  separate  treatment.  This  kind 
of  damage  to  the  cord  may  be  produced  by  the 
sudden  giving-way  of  a  carious  vertebra  in  any 
part  of  the  spinal  column ;  more  rarely  from  a 
heavy  blow  on  the  back,  which  does  not  fracture 
the  spine ;  or,  in  a  modified  form,  from  the  burst- 
ing into  the  spinal  canal  of  an  aortic  aneiu'ism, 
after  its  erosion  through  the  vertebrae.  But  in 
the  majority  of  cases  such  wounds  of  the  spinal 
cord  are  the  results  of  forms  of  external  violence 
which  cause  fracture  and  dislocation  of  vertebrae, 
in  some  portion  of  the  spinal  column  between 
the  upper  cervical  and  the  upper  lumbar  region. 
When  this  occurs  displacement  of  vertebrae,  even 
to  a  slight  extent,  especially  in  the  dorsal  re- 
gion, in  which  the  spinal  canal  is  narrowest,  is 
sufficient  to  produce  severe  pressure  upon,  or 
crushing  of,  the  spinal  cord.  The  membranes 
may  not  be  torn  across,  but  the  substance  of  the 
cord  itself  may  be  greatly  compressed  or  reduced 
to  a  blood-stained  semi-fluid  mass  of  pulp.  After 
some  hours  there  are  obvious  signs  of  a  com- 
mencing inflammatory  reaction  in  the  membranes ; 
and  above  and  below  the  seat  of  lesion  similar 
changes  are  apt  to  be  set  up  in  the  spinal  cord 
itself,  which  may  go  on  to  the  production  of  a 
variable  amount  of  inflammatory  softening.  The 
patient  may  die,  however,  before  any  of  these 
latter  changes  have  been  established. 

Stmptoms. — These  vary  much,  according  to 
the  region  of  the  cord  involved.  Still,  in  spite 
of  differences  thus  dependent  upon  the  seat  of 
injury,  there  is  a  certain  general  similarity  in 
the  symptoms  produced  by  all  crushing  lesions 
of  the  spinal  cord.  They  are  usually  of  this 
nature: — Complete  paralysis,  both  motor  and 
sensory,  of  parts  below  the  seat  of  lesion;  in 
addition  to  severe  pains  in  the  back,  girdle 
pains  surrounding  the  body  at  the  upper  limit  of 
sensory  and  motor  paralysis ;  increased  heat  or 
possibly  undue  coldness  of  the  body  through- 
out the  paralysed  parts ;  complete  paralysis  of 
bladder  with  retention  of  urine,  gradually  giving 
place  to  incontinence;  paralysis  of  intestine 
extremely  obstinate  at  first,  but  subsequently 
complicated  with  involuntary  evacuations  after 
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the  administration  of  purgatives ;  extinction  of 
all  reflex  actions  at  first. 

In  the  course  of  two  or  three  days,  if  the 
patient  ehoidd  survive,  other  general  symp- 
toms become  well-marked,  owing  to  the  es- 
tablishment of  a  local  meningitis,  together  with 
some  amount  of  traumatic  myelitis.  Amongst 
these  we  have  general  fever,  with  an  increase  of 
the  'girdle  sensation,'  and  of  pains  in  the  limbs; 
twitchings  in  the  limbs  or  in  particular  muscles ; 
and  also  a  general  increase  in  reflex  actions  for 
a  time. 

The  above-mentioned  complicating  patholo- 
gical processes  may  gradually  subside,  but  there 
will  still  be  danger  to  life  from  the  supervention 
of  severe  cystitis  or  of  extensive  bed-sores,  to- 
gether with  one  or  other  of  the  various  sequelae 
to  which  such  conditions  are  apt  to  g^ve  rise. 

The  additional  symptoms  and  variations  met 
-with,  according  as  the  crushing  lesion  occurs  in 
different  regions  of  the  cord,  are  as  follows.  (They 
increase  in  number  the  higher  the  lesion  occurs 
in  the  spinal  cord.    See  Introduction,  §  11.) 

When  it  is  situated  in  the  lumbar  swelling  we 
have,  in  addition  to  the  limitation  of  the  para- 
lysis to  the  lower  extremities,  and  a  more  or 
less  complete  extinction  of  related  reflex  actions, 
the  appearance  of  rapid  atrophy  in  the  paralysed 
muscles,  together  with  the  manifestation  of  the 
electrical  'reaction  of  degeneration.'  The  blad- 
der and  rectum  are  apt  to  be  completely  para- 
lysed. 

With  the  lesion  in  some  part  of  the  dorsal 
region  -we  have  sensory  and  motor  paralysis  of 
the  trunk  up  to  a  certain  level,  with  an  absence 
of  the  rapid  atrophy  and  before-mentioned  elec- 
trical reaction  in  the  muscles  of  the  lower  extre- 
mities,  though  some  atrophy  and  the  presence  of 
this  reaction  may  occur  in  one  or  more  of  the 
trunk  muscles.  In  addition  (and  notably  with 
the  lesion  in  higher  parts  of  the  dorsal  region) 
there  may  be  some  weakness  of  voice,  some 
interference  with  the  movements  of  respiration 
(especially  -with  those  of  expiration),  as  well  as 
marked  and  continuous  priapism.  The  super- 
ficial and  deep  reflexes  may  be  depressed  or 
exalted,  according  to  the  condition  of  the  grey 
matter  below  the  seat  of  lesion. 

With  the  lesion  in  the  lower  cervical  region 
the  upper  extremities  are  partly  paralysed,  both 
as  regards  sensation  and  motion  ;  the  movements 
of  respiration  are  much  more  gravely  interfered 
with  (expiration  especially),  whilst  inspiration 
is  of  a  purely  abdominal  type ;  the  voice  is  not- 
ably weak  and  feeble.  Continued  erection  of 
the  penis  is  more  frequently  met  with ;  and  in 
some  cases  a  remarkable  hyperpyrexia  super- 
venes, in  which  the  temperature  before  death 
may  rise  to  108°-112°  Fahr.  Should  death  not 
occur  in  this  way,  it  is  very  apt  to  supervene 
in  the  course  of  a  few  days,  by  gradual  failure  of 
respiration,  which  grows  worse  than  it  was  in 
the  early  days  of  the  aflfection,  owing  to  the  se- 
condary myelitis  which  becomes  established,  im- 
plicating the  cord  and  nerve-roots  at  a  level 
higher  than  the  original  wound.  The  pulse  is 
often  much  interfered  with,  but  variously  ;  it 
may  be  slower  or  much  more  frequent  than  na- 
tural- it  may  be  small,  irregular,  and  frequent; 
or  full,  regular,  and  infrequent  in  its  beats. 
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There  may  also  be  signs  of  paralysis  of  the  sym- 
pathetic vaso-motor  nerves  supplying  the  neck 
and  head,  perhaps  to  a  more  marked  extent  on 
one  side  than  on  the  other. 

Where  the  lesion  occm-s  in  the  upper  cervical 
region  of  the  cord  complete  paralysis  of  the 
trunk  and  of  all  four  extremities  may  be  recog- 
nised, if  death  does  not  occur  too  suddenly  to 
allow  even  this  to  be  observed.  The  sudden 
death,  so  apt  to  occur  in  these  cases,  is  due  to 
the  fact  that  in  them  the  diaphragm  is  paralysed 
as  well  as  the  other  respiratory  muscles.  Where 
the  lesion  does  not  involve  the  whole  of  the  roots 
of  the  phrenic  nerve,  and  where  the  shock  hai 
not  been  too  abrupt  and  violent,  life  (with  ex- 
tremely difficult  respiration  and  almost  complete 
loss  of  voice)  may  be  prolonged  for  a  few  hours. 

An  admirable  series  of  cases  illustrating  these 
crushing  injuries  to  the  spinal  cord  is  to  be 
found  in  Ollivier's  work  (3me  ed.,  t.  i.,  p.  2.53  et 
seq.). 

Diagnosis. — If  the  existence  of  fracture  and 
dislocation  of  vertebrae  can  be  substantiated,  the 
probabilities  are  always  in  favour  of  the  pre- 
sence of  a  crushing  lesion  in  the  spinal  cord. 
Otherwise  after  a  very  severe  fall  or  blow  upon 
the  back,  doubts  may  be  at  first  entertained  as 
to  -whether  we  have  to  do  -with  the  effects  of 
concussion  alone,  or  ynth.  this  plus  some  amount 
of  crushing  of  the  cord  or  of  hsemorrhage  upon  or 
beneath  its  membranes.  The  subsequent  course 
of  the  symptoms  may,  however,  in  a  day  or  two, 
enable  us  to  resolve  these  doubts. 

PiiOGNOsis. — The  prognosis  in  lesions  of  this 
kind,  as  already  indicated,  is  much  graver  than 
in  the  case  of  mere  punctured  wounds  of  the 
cord — these  being  oftener  slight  and  partial  in 
their  transverse  extent.  Death  may  occur  im- 
mediately ;  or  at  any  time  during  the  first  week ; 
in  the  main  from  failure  of  respiration  and  of 
the  heart's  action.  It  is  only  in  exceptional 
cases,  and  where  the  lesion  is  in  the  dorsal  or 
lumbar  region,  that  life  is  prolonged  for  several 
■weeks  or  months.  Such  lesions  are  probably 
too  severe  to  admit  of  anything  like  thorough 
repair  with  proper  nerve-tissue.  Paralysis, 
therefore,  of  a  more  or  less  complete  kind,  is 
lasting.  But  even  -where  life  is  prolonged  for  a 
few  months,  it  is  ultimately  lost,  o-wing  to  the 
establishment  of  sloughing  bed-sores  and  ulcera- 
tive cystitis,  followed  perhaps  by  blood-poison- 
ing, extensive  meningitis,  or  other  complications. 

Treatment. — In  many  of  these  Cfises  treat- 
ment is  useless  and  death  inevitable.  In  those 
which  are  of  a  less  urgent  nature,  the  possibility  j 
(faint  though  it  may  be)  of  bringing  about  some  ! 
slight  relief  by  trepanning,  with  the  view  of  ele-  ' 
vating  any  depressed  fragments  of  the  vertebral 
arches,  should  not  be  lost  sight  of.  Except,  in- 
deed, for  the  fact  that  parts  surrounding  the 
cord  are  damjiged,  so  that  rest  in  one  position  is 
often  indicated,  the  treatment  of  thesecases  after 
the  first  urgent  symptoms  have  abated  does  not 
diflFer  from  that  which  is  appropriate  in  other 
well-marked  cases  of  paraplegia,  where  there  is 
a  tendency  to  the  formation  of  sloughing  bed- 
sores, and  to  the  establishment  of  cystitis.  See 
(9)  Spinal  Cord,  Softening  of. 

4.   Spinal  Cord,  Slow  Compression  of. 
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8tnon.  :  Chronic  Traumatic  Lesion  of  the  Spinal 
€ord ;  Fr.  Compression  lente  de  la  Moelle  ^pi- 
niirc  ;  (in  part)  ParapUgie  dmcloureiise  des  can- 
cerciix  ;  Ger.  Langsame  Compression  des  Eiicken- 
marks. 

Etiology  and  Anatomicai  Chabactehs. — 
The  most  frequent  causes  of  the  set  of  symptoms 
grouped  under  this  head  are  to  be  found  in  dis- 
■eases  of  the  vertebrae,  and  especially  simple  in- 
flammatory or  scrofulous  caries  of  the  bodies  of 
the  vertebrae  (leading  to  angular  curvature,  or 
'  Pott's  Disease  ').  Still,  other  kinds  of  disease 
of  the  vertebrae  may  also  be  productive  of  slow 
■compression  of  the  spinal  cord,  and  of  that  form 
of  localised  softening  of  the  organ  -which  is  so 
commonly  met  -with  in  this  class  of  cases  (the 
■so-caUed  'compression  myelitis').  Among  these 
may  be  mentioned  cancer  of  the  vertebrae,  either 
primary  or  secondary ;  also  exostoses  projecting 
into  the  spinal  canal,  or  more  irregidar  thicken- 
ing of  the  bones  in  this  situation.  In  cases  of 
vertebral  caries,  a  tough,  yellow,  scrofulous 
growth  often  infiltrates  the  posterior  vertebral 
ligament,  and  thence  spreads  to  the  dura  mater, 
here  producing  thickening  and  irregular  fungosi- 
ties  which  may  press  injuriously  upon  the  spinal 
cord — more  especially  upon  its  antero -lateral 
columns.  In  these  cases  the  organ  may  be  dis- 
tinctly softened  opposite,  and  perhaps  for  a  very 
short  distance  above  and  below,  the  site  of  com- 
pression. At  first  such  softening  is  principally 
apparent  in  the  columns  above  mentioned ;  but 
in  cases  of  longer  duration  it  may  involve  the 
whole  thickness  of  the  cord,  and  be  followed  by 
the  usual  ascending  and  descending  '  secondary 
degenerations  (§  6,  [13]).'  The  softened  matter 
itself  is  an  almost  bloodless  fluid  or  semi-fluid 
pulp,  either  of  a  whitish  or  dull  yellowish-white 
colour,  and  there  is  generally- no  undue  vascula- 
rity of  the  immediately  adjacent  portions  of  the 
cord. 

In  certain  cases  of  slow  compression  no  such 
softening  of  the  cord  is  produced ;  there  is  rather 
a  slow  atrophy  or  disappearance  of  the  nerve- 
substance  as  the  pressure  increases,  together 
with  a  sclerosis  of  what  remains.  This  may 
occur,  for  instance,  where  the  cord  is  pressed 
upon  by  some  exostosis,  or  by  irregular  growth 
and  thickening  of  the  inner  surface  of  the  spinal 
canal,  such  as  occurs  occasionally  in  one  or  other 
of  the  cervical  vertebrae. 

It  has  long  been  known  that  no  constant  rela- 
tion exists  between  the  amoimt  of  angular  cur- 
vature and  of  paralysis  in  different  cases  of  ver- 
tebral caries.  Paralysis  may  be  absent  where 
curvature  is  most  marked.  On  the  other  hand, 
with  no  curvature  and  with  only  a  slightly 
marked  projection  of  one  or  two  vertebral  spines, 
paralysis  may  yet  exist  to  a  well-marked  degree. 
This  is  due  to  the  fact,  that  in  such  cases  the 
cord  is  only  very  rarely  compressed  by  tlie 
bones,  whilst  it  is  frequently  more  or  less 
pressed  upon  by  the  yellowish  growths  which 
protrude  from  the  inflamed  or  carious  vertebrae, 
or  which  produce  thickening  and  infiltration  of 
the  dura  mater  at  the  seat  of  disease,  and  changes 
of  this  sort  may  be  well-marked  even  where 
no  angular  curvature  is  appreciable. 

Again,  where  angular  curvatttre  is  present,  the 
posterior  surface  of  the  bodies  of  tJie  vertebra, 


corresponding  with  the  angle,  is  often  bent, 
rough,  and  eroded,  and  the  cord  over  it  is  apt 
to  become  softened,  though  there  may  be  no 
compressing  growths  or  thickenings  of  the  mem- 
branes. 

Thus  it  happens  that  the  paralysis  in  these 
cases  may  be  variously  produced.  And  seeing 
that  it  is  often  due  to  pressure  by  inflammatory 
products  rather  than  to  pressure  or  irritation 
from  the  diseased  bones  themselves,  we  may  the 
better  understand  the  fact  that  occasionally  a 
great  improvement  may  set  in  and  become  esta- 
blished in  regard  to  the  paralysis,  although  the 
angular  curvature  of  the  spine,  and  therefore  the 
distortion  of  the  spinal  canal,  remains  as  obvious 
as  it  ever  has  been. 

In  addition  to  slow  compression  of  the  cord 
resulting  from  diseases  of  the  bones  of  the  spine, 
a  somewhat  similar  condition  may  be  induced  by 
the  various  kinds  of  tumours  of  the  meninges,  or 
by  hydatid  growths  implicating  these  parts  (see 
Meninges,  Spinal,  Diseases  of;  Tumours).  Con- 
fined within  the  narrow  limits  of  the  spinal 
canal,  such  tumours,  even  thoiigh  of  small  size, 
may  soon  come  to  exercise  a  very  injurious 
amount  of  pressure  upon  the  spinal  cord. 

Symptoms,  Course,  and  Terminations. — "We 
shall  point  out  some  of  the  distinguishing  cha- 
racteristics of  the  paralysis  which  is  often  asso- 
ciated with  vertebral  caries,  and  afterwards  refer 
to  the  peculiarities  met  with  where  meningeal 
tumours  exist. 

In  vertebral  caries  with  commencing  pressure 
upon  the  spinal  cord,  the  symptoms  will  be 
different,  according  to  the  part  of  the  column 
implicated.  The  aiFection  is  frequently  ushered 
in  by  an  abiding  pain  in  the  spine  and  parts 
adjacent,  often  supposed  to  be  'rheumatic'  in 
nature.  Such  pains  commonlj'  disappear  when  tlie 
patient  is  in  the  recumbent  position,  except  dm'- 
ing  the  acts  of  sneezing  or  coughing.  They  are 
commonly  induced  by  particular  kinds  of  move- 
ments, which  are  more  or  less  difficult  on  this 
account.  There  is  also  some  weakness  in  the  lower 
part  of  the  body  and  in  the  lower  extremities. 
The  mere  '  weakness '  may  continue  for  weeks  or 
even  months  before  there  is  anji;hing  like  actual 
paralysis ;  though  at  last  this  may  show  itself 
somewhat  abruptly.  The  patient  now  becomes 
unable  to  stand,  though  he  can  still  move  his 
legs  slightly  whilst  lying  in  bed.  At  this  stage 
sensation  is  little,  if  at  all,  interfered  with;  but 
there  may  abeady  be  some  increase  in  the  readi- 
ness with  which  the  knee-reflex  manifests  itself, 
and  ankle-clonus  may  also  be  easily  attainable. 
Next  there  may  be  startings  of  the  limbs,  and 
commencing  rigidity  of  the  muscles  when  pas- 
sive movements  are  attempted ;  followed  aftei 
a  time  by  a  more  marked  rigidity  (which,  when 
present  In  the  calf  muscles,  will  prevent  the 
manifestation  of  ankle-clonus  and  of  the  knee- 
reflex).  Later,  if  pressure  increases,  and  espe- 
cially where  a  complete  transverse  softening 
becomes  established,  sensibility  in  its  various 
modes  becomes  implicated.  At  this  period  the 
exaltation  of  the  reflexes  often  diminishes.  For 
a  time  the  degree  of  impairment  of  sensibility 
and  the  freedom  with  which  knee-reflex  and 
ankle-clonus  may  be  obtained  fluctuates.  Mean- 
while, painful  spasmodic  contractions  of  the  logs 
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(with  flexion  of  hip  and  knee  joints)  become 
habitual,  persisting  through  day  and  night  with 
only  rare  intermissions. 

Although  there  is  some  general  wasting  of  the 
muscles,  together  with  a  flabby  condition  when 
they  ore  relaxed,  they  still  react  almost  normally 
to  the  faradic  current.  The  skin  is  often  dry  and 
scurfy.  The  temperature  of  the  limbs  is  gene- 
rally slightly  lower  than  normal. 

At  the  first  onset  there  may  be  for  a  few  days 
a  difficulty  in  voiding  the  urine,  but  this  power 
soon  returns  and  often  continues  long  after  the 
limbs  have  become  powerless.  The  bowels  are 
perhaps  somewhat  constipated,  but  there  is  no 
incontinence  of  faeces,  unless  diarrhoea  super- 
venes from  any  cause,  or  except  when  the  reflex 
activity  of  the  bowel  is  greatly  exalted  under 
the  influence  of  aperient  medicines. 

The  above  condition  of  things  may  last  long 
without  miich  variation.  But  after  a  time  there 
will  be  a  gradual  mitigation  of  the  symptoms,  or 
the  reverse.  In  the  latter  case  loss  of  voluntary 
control  over  the  bladder  and  rectum  appears ; 
and  (especially  when  sensibility  of  the  body  and 
limbs  becomes  impaired)  the  tendency  to  the 
formation  of  sloughs  and  gangrenous  bed-sores 
becomes  increased.  With  these  conditions  other 
complications,  such  as  cystitis,  blood-poisoning, 
&c.,  may  appear  and  greatly  aggravate  the  con- 
dition of  the  patient,  helping  to  bring  abo\it  a 
more  speedy  terminaii-on. 

In  the  case  of  tumours  arising  from,  the 
meninges,  the  onset  of  the  affection  may  also  be 
very  gradual  at  first,  though,  perhaps,  rather 
suddenly  intensified  at  last.  Here,  however, 
the  pressure  very  often  comes  upon  the  cord 
from  behind,  or  it  may  at  the  same  time  impli- 
cate one  or  both  lateral  regions  of  the  cord.  At 
first,  therefore,  we  commonly  get  variously-im- 
paired sensibility  and  neuralgic  pains,  or  pains 
mixed  with  startings  and  cramp-like  contrac- 
tions in  certain  muscles,  occurring  in  those  par- 
ticular regions  of  the  body  or  limbs  which  are 
in  relation  with  the  nerve-roots  slightly  pressed 
upon  and  irritated  by  the  new  growth.  Great 
differences  exist  in  different  eases  in  regard  to 
the  degree  and  persistence  of  the  initial  pains. 
Subsequently  these  same  nerves  and  the  cord 
itself  may  become  more  severely  pressed  upon, 
and  then  loss  of  sensibility  over  the  field  of 
distribution  of  the  nerve-roots  is  met  with,  to- 
gether with  loss  or  impairment  of  sensibility  in 
all  or  some  parts  of  the  body  whose  nerve-supply 
is  from  the  cord  below  the  compressed  region. 
With  this  a  minor  amount  of  motor  paralysis 
also  occurs,  which,  however,  subsequently  be- 
comes more  marked,  and  ultimately  complete. 
When  this  takes  place  we  have  all  the  signs  and 
symptoms  met  with  in  a  case  of  total  transverse 
softening  of  the  spinal  cord  at  the  level  impli- 
cated (see  Spinal  Cord,  Softening  of).  This 
change  is,  in  fact,  commonly  established  by  the 
persistence  and  increase  of  pressure  due  to  the 
new  growth. 

These  are  the  broad  outlines  of  the  symptoms 
met  with  in  such  cases,  which,  of  course,  are 
subject  to  innumerable  variations  in  individual 
cases,  in  accordance  with  differences  in  the  region 
of  the  cord  affected,  together  with  the  rate  of 
STOWth,  mode  of  incidence,  and  size  of  the  tumour. 


DIAL  DISEASES  UF. 

In  cancer  of  i/te  vertehrce,  also,  we  have  much 
the  same  grouping  of  symptoms;  the  prelimi- 
nary pains  being  here  especially  severe  (eee 
Charcot's  Legons,  t.  II.,  ed.  3,  p.  86). 

DiAGXOSis. — In  the  paralysis  associated  with 
vertebral  caries  the  diagnosis  depends  upon  the 
recognition  of  this  causal  condition,  which,  in 
the  early  stages,  is  often  a  matter  of  some  difB.- 
culty.  Much  will  depend  upon  tho  existence  of 
pain  in  particular  regions  of  the  spine,  or  radiat- 
ing therefrom  ;  of  pain  which  is  relieved  by  the 
recumbent  position,  and  greatly  aggravated  by 
coughing,  sneezing,  or  stooping  movements  of 
different  kinds  (see  H.  Marsh  in  Brit.  Med. 
Jou/rn.,  vol.  i.  1881,  p.  913).  And  yet  in  the 
absence  of  signs  of  caries,  or  of  a  scrofulous 
habit  of  body  or  history,  or  of  an  exciting  cause 
for  caries,  in  cases  where  there  may  be  little  or 
no  prominence  of  vertebral  spines,  and  even  no 
pain  from  firm  pressure  or  the  application  of  a 
hot  sponge,  we  may  be  helped  in  our  diagnosis 
of  the  existence  of  caries  by  the  distinctive  cha- 
racters of  the  paralysis  itself,  namely,  its  impli- 
cation of  motility  principally,  the  exaggeration 
of  the  tendon-reflexes,  the  more  or  less  marked 
rigidity  of  the  legs,  and  the  continuance  of  con- 
trol over  the  bladder  and  rectum. 

In  cases  of  the  latter  type,  or  where  there  is 
only  a  slight  prominence  of  two  to  four  vertebral 
spines,  it  may  be  diflBcult,  however,  to  establish 
a  diagnosis  between  caries  and  cancer  of  tho 
bodies  of  the  vertebrae.  It  is  true  that  a  rounded 
prominence  of  several  vertebral  spines  is  met 
with  in  cancer  more  frequently  than  the  angular 
projection  commonly  associated  with  caries;  yet 
this  single  character  wiU  not  always  aid  us  ;  we 
must  look  also  to  the  presence  or  absence  of 
severe  pains,  to  the  clinical  grouping  of  symp- 
toms generally,  and  to  the  history  of  the  patient. 

The  diagnosis  of  the  other  causes  of  slow  com- 
pression of  the  cord  to  which  reference  has  been 
made  (exostoses  or  meningeal  tumours),  is  usu- 
ally a  matter  of  extreme  difficulty.  We  mu-st  be 
guided  by  probabilities  based  upon  ctiier  asso- 
ciated states  or  conditions  that  may  be  recogni- 
sable in  our  patient,  and  also  by  the  mode  of 
onset  of  the  affection. 

Prognosis. — We  can  only  speak  in  general 
terms  concerning  the  prognosis  of  the  rather 
miscellaneous  conditions  which  form  the  subject 
of  this  article.  Cancer  of  the  vertebrae  or  of  the 
dura  mater,  compressing  the  cord,  is  the  most 
serious  of  them  all.  The  progress  of  such  cases 
is  usually  both  rapid  and  extremely  painful,  so 
that  the  end  comes  inevitably  before  many 
months  have  expired. 

In  vertebral  caries  associated  with  compres- 
sion of  the  cord,  the  prognosis  is  extremely  un- 
certain. Under  suiuible  treatment  many  of 
these  cases  practically  recover  more  or  less  fullj'. 
The  process  of  caries  is  arrested,  the  spoiled 
vertebrse  are  strengthened  and  bridged  over  by 
growth  of  new  bony  tissue  (though,  of  course, 
the  angular  curvature  of  the  spine  remains), 
whilst  recovery  from  the  paralj'sis  may  be  more 
or  less  complete.  This  latter  kind  of  recovery 
takes  place  occasionally  even  after  paralysis,  witli 
almost  persistent  contractions  of  the  lower  ex- 
tremities, has  existed  for  from  twelve  to  eigliteen 
months  or  even  longer. 
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In  other  cases,  of  exostosis,  hydatids,  or  men- 
ingeal tumours,  compressing  the  spinal  cord,  the 
prognosis  will  depend  upon  the  part  of  the  cord 
involved,  upon  the  rate  of  increase  of  the  symp- 
toms of  compression,  and  upon  the  extent  to 
■which  a  secoudar}'  myelitis  or  softening  is  es- 
tablished. The  disease  in  these  cases,  in  spite 
of  stationary  periods,  or  even  those  of  slight  im- 
provement, is  more  or  less  continuously  progres- 
sive, though  it  may  last  for  many  months,  or, 
occasionally,  even  for  a  year  or  two.  Some  of  the 
complications  or  accidents  incident  to  the  para- 
plegic condition  ultimately  bring  the  patient's 
life  to  a  close. 

Treatment. — Rest  in  the  recumbent  or  in  the 
prone  position  is,  of  course,  absolutely  essential 
in  cases  of  vertebral  caries  or  of  cancer  of  the 
vertebrae.  In  addition  to  this  in  many  cases  of 
vertebral  caries,  some  form  of  Sayre's  jacket  may 
be  needed,  in  order  more  eifectually  to  secure 
absolute  immobility  of  the  affected  pen  ion  of 
the  spinal  column.  This,  however,  would  have  to 
be  reserved  for  the  more  chronic  cases  or  stages 
— for  those  in  which  local  treatment  was  no  longer 
considered  to  be  necessary  or  desirable. 

In  cases  of  paraplegia  associated  with  verte- 
bral caries,  the  patient's  general  health  requires 
the  utmost  attention  during  the  period  in  which 
we  are  endeavouring  to  check  the  disease  by 
the  influence  of  rest.  Good  nutritious  food  and 
cod-liver  oil  will  l?e  required,  combined  with 
steel  wine  or  the  syrupus  ferri  phosphatis.  In 
some  cases  iodide  of  potassium  (together  with 
iodide  of  iron  or  small  doses  of  bichloride  of 
mercury)  seems  to  do  good. 

In  regard  to  local  measures,  counter-irritation 
of  some  kind  is  generally  had  recourse  to,  either 
in  the  form  of  flying  blisters  near  to  and  on  each 
side  of  the  portion  of  the  spinal  column  which 
is  affected,  or  else  by  the  renewed  application  of 
moxas  or  the  actual  cautery  to  these  regions. 
The  latter  more  severe  measures  are  still  re- 
commended by  some  authorities,  thougli  the 
experience  of  others,  amongst  whom  was  the  late 
SirBenjamin  Brodie,  is  against theiremployment, 
as  being  of  little  or  no  use,  and  therefore  adding 
needlessly  to  the  sufi'erings  of  the  patient.  The 
writer  is  strongly  inclined  to  think  that  all  the 
good  which  moxas  or  the  actual  cautery  are  in- 
tended to  bring  about,  may  be  as  effectually 
achieved  by  the  aid  of  flying  blisters  applied  to 
the  spine  from  time  to  time. 

In  the  case  of  an  hydatid  tumour  pressing  upon 
the  spinal  cord,  and  also  situated  in  part  out- 
side the  vertebral  spines,  tapping  might  bring 
much  relief.  In  the  majority  of  the  other  con- 
ditions comprised  within  the  limits  of  this  article, 
little  can  be  done  to  cure  the  condition  which  is 
the  cause  of  the  spinal  disease,  so  that  it  would 
only  remain  for  us  to  treat  the  paraplegia  and  its 
attendant  conditions  upon  the  general  principles 
applicable  to  them,  which  are  fully  considered 
under  (9)  Spinal  Cord,  Softening  of, 

5.  Spinal  Cord,  Aneemia  of. — Anaemia  is 
not  to  be  considered  as  the  basis  of  any  ordinary 
or  common  disease  of  the  cord ;  or,  in  other 
words,  there  is  no  definite  group  of  symptoms 
the  existence  of  which  is  likely  to  be  recognised 
more  than  once  in  a  lifetime  in  any  actual  pre- 
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sent  patient,  which  would  justify  the  diagnosis 
'  ansemia  of  the  cord.' 

First,  the  writer  would  repudiate  the  notion 
that  anamia  or  chlorosis,  as  a  mere  blood-disease, 
is  capable  of  producing,  on  the  side  of  the  spinal 
cord,  any  set  of  symptoms  which  can  be  marked 
off  from  those  characterising  the  condition  as  a 
whole.  In  these  diseases  the  functions  of  all  the 
organs  are  impaired  by  reason  of  the  impoverish- 
ment of  the  blood.  The  brain  and  spinal  cord, 
on  accoimt  of  the  delicacy  of  their  functions,  wiU, 
of  course,  suffer  to  a  notable  degree  ;  and  when 
general  debility  is  extreme,  a  paresis  of  the  lower 
extremities  may  be  notable  beyond  that  of  other 
parts  of  the  body,  because  the  legs  in  stand- 
ing or  in  walking  have  to  support  so  great  a 
weight.  Where  anything  more  than  such  pa- 
resis exists  —that  is,  where  there  is  actual. para- 
plegia, such  symptoms  are  not  to  be  explained 
by  a  mere  ansemia  of  the  cord.  Other  causes 
are  to  be  looked  for.  Jaccoud's  whole  group  of 
para'plcgies  dyscrasiqiies  will  probably  disappear 
before  a  more  thorough  knowledge  of  the  actual 
mode  of  causation  of  these  and  many  other 
obscure  forms  of  paraplegia. 

Secondly,  embolism  and  ihromhosis  of  spinal 
arteries  -mil  produce  temporarily,  and  in  quite 
limited  regions  of  the  cord,  a  condition  of 
ansemia.  Such  local  ansemia  would  probably  soon 
be  rectified  by  the  establishment  of  a  collateral 
circulation ;  and  in  the  event  of  this  not  taking 
place,  local  '  softening '  of  the  organ  would  en- 
sue. A  paralysis  owning  such  an  origin  woidd 
not,  therefore,  be  spoken  of  as  resulting  from 
'  ansemia  of  the  cord.' 

Thirdly,  pressure  upon  parts  of  the  cord  will 
occasion  ansemia  and  ultimately  softening,  but 
the  symptoms  in  a  case  of  this  sort  will  depend 
mainly  upon  the  pressure  itself  interfering  with 
the  functions  of  the  nerve-tissue  thus  affected. 

Beyond  the  conditions  above  referred  to,  there 
is  the  possibility  that  definite  groups  of  para- 
lytic symptoms  may  be  occasioned  by  ansemia 
induced  by  mere  functional  spasm  of  the  arteries 
in  certain  regions  of  the  cord — spasm,  that  is, 
which  persists  day  after  day.  This  is  supposed 
by  Brown-Sequard  to  be  the  condition  existing 
in  the  cases  of  so-called  '  reflex  paralysis  '  _  {sec 
27,  Reflex  Paraplegia).  If  such  a  condition 
of  persisting  arterial  spasm  be  possible,  and  an 
actual  cause  of  paralytic  symptoms,  we  rnay 
well  ask  whether  it  too  ought  not  after  a  time 
to  lead  to  actual  softening  of  tlio  cord. 

There  -«'ill  still  remain  a  very  few  exceptional 
cases,  in  which  a  condition  of  real  ansemia  of  the 
spinal  cord  is  brought  about  in  man,  just  as  it 
has  been  brought  about  in  some  of  the  lower 
animals  whose  abdominal  aorta  has  been  tied 
or  compressed.  Wlion  the  blood-supply  is  thus 
suddenly  cut  off  from  the  lumbar  region  of  the 
cord  in  animals,  their  hinder  limbs  become  para- 
lysed .ulmost  immediately,  and  continue  paralysed 
as  long  as  the  blood-supply  of  the  cord  happens  to 
bo  arrested.  But  if,  after  a  mere  brief  interval,  the 
blood  is  agaiu  allowed  to  take  its  natural  course, 
the  temporary  paralysis  disappears  completely  in 
a  very  sliort  time.  A  condition  of  this  kind  seems 
to  have  occurred  in  a  patient,  formerly  under  the 
care  of  Sir  W.  Gull,  who  suddenly  became  para- 
plegic, apparently  owing  to  an  abrupt  arrest  of 
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the  blood-current  through  the  abdomimi  i  aorta, 
fts  -was  indicated  by  the  cessation  of  the  femoral 
and  other  pulses  in  the  lower  extremities  (see 
Guy's  Hospital  Reports,  1867,  p.  311).  The 
man  continued  paraplegic  for  months,  and  only 
recovered  when  the  collateral  circulation  became, 
after  a  time,  pretty  fully  established.  In  a  very 
few  other  cases  referred  to  by  Erb,  in  which 
paraplegic  symptoms  were  associated  with  an 
obstruction  of  some  kind  in  the  abdominal  aorta 
he  thinks  that  these  symptoms,  supervening  as 
they  did  rather  less  suddenly,  may  have  been  in 
'  great  part  due  to  the  deficient  blood-supply  to 
the  muscles  and  nerves  of  the  lower  extremities, 
rather  than  to  anaemia  of  the  cord — to  a  peri- 
pheral, that  is,  rather  than  to  a  centric  anaemia. 


6.  Spinal  Cord  and  its  Membranes,  Hy- 
persemia  of. — This  condition  again  is  more  fre- 
quently talked  of  than  it  deserves,  looking  to  the 
small  amount  of  positive  knowledge  we  possess 
upon  the  subject. 

Hypersemia  of  the  cord  must  be  either  passive 
or  active,  that  is,  it  must  be  a  result  of  me- 
chanical congestiMi  or  of  arterial  determination 

Mechanical  Congestion. — In  obstructive  heart- 
disease  extreme  congestion  of  the  spinal  cord 
may  exist  for  months  without  producing  any 
distinct  symptoms  of  disease  of  the  spinal  cord. 
A  constantly  congested  spinal  cord  would  doubt- 
less perform  its  functions  in  a  less  vigorous  man- 
ner than  natural,  but  such  effects  would  be  slowly 
evolved  and  comparatively  obscure.  After  a  long 
time  the  effects  might  become  more  marked, 
owing  to  the  overgrowth  of  connective  tissue 
within  the  organ.     We  may  indeed  have  the 
Btarting-point  of  a  general  sclerosis  of  the  spinal 
cord  under  such  conditions ;  but  this  secondary 
change,  when  only  slightly  marked,  may,  even  in 
the  spinal  cord,  produce  no  definite  symptoms.  _ 
General  mechanical  congestion  of  the  cord  is 
probably  more  frequent  and  more  easily  brought 
about  than  a  congestion  involving  parts  of  the 
organ.  From  various  causes  there  may  be  undue 
pressure  upon  certain  veins,  which  directly  or 
indirectly  convey  blood  away  from  special  re- 
gions of  the  cord  and  its  membranes.    Such  an 
event  cannot,  however,  be  regarded  as  a  likely 
cause  of  a  congestion  productive  of  morbid  spi- 
nal symptoms,  if  we  consider  the  absence  of  dis- 
tinct symptoms  resulting  from  extreme  general 
congestion  of  the  cord ;  and  also  the  fVict  of  the 
very  free  anastomosis  of  aU  the  spinal  veins. 

Active  hjpermmia  may  in  its  origin  be  of  two 
kinds— 'reflex'  or  '  inflammatory.' 

'  Reflex  '  hyperemia  of  the  cord  and  its  mem- 
branes is  possibly  a  phenomenon  of  great  fre- 
quency, manifestingitself  locally  in  certain  regions 
—the  seat  of  the  process  varying  according  to 
the  conditions  under  which  it  arises.  It  might 
be  immediately  caused  by  vaso-motor  paralysis, 
implicating  certain  vessels  of  the  cord  and  their 
branches ;  and  would  thus  involve  an  increased 
afflux  of  blood  to  the  tissues  contained  in  the 
corresponding  vascular  territories.  We  know  that 
such  an  increased  afflux  of  blood  may  exist  in 
other  tissues  for  some  time  without  inducing 
tissue-changes  of  an  appreciable  kind  (Brown- 
S6quard).  It  is  fair  to  suppose,  moreover,  that 
any  symptoms  induced  by  such  increased  alflux 


of  blood  to  certain  regions  of  the  cord  would  be 
indicative  of  exalted  rather  than  of  depressed 
function  (for  example,  hyperajsthesia,  actual  pains 
and  spasms,  or  increased  reflex  excitability,  rather 
than  their  opposites). 

In  weak  and  irritable  states  of  the  nervous 
system  it  is  quite  possible  that  such  vaso-motor 
paralysis,  and  also  vaso-motor  spasms  inducing 
localised  anaemias,  may  manifest  themselves  in 
spinal  vessels,  as  they  do  in  cutaneous  vessels 
by  familiar  flushes  or  pallors.    If  occurring  in 
the  skin,  however,  these  would  be  temporary 
phenomena,  and  not  capable  of  producing  the 
symptoms  of  an  abiding  disease.    How  frequent 
such  reflex  local  hyperaemias  (whether  brief  oi 
prolonged)  may  be  in  the  spinal  cord,  and  in 
what  precise  manner  they  are  excited,  we  do  not 
know.    Suppression  of  the  menses  or  of  haemor- 
rhoidal  fluxes,  the  presence  of  worms  in  the 
intestine,  the  prolonged  incidence  of  cold  and 
wet,  or  severe  concussions  of  the  spine,  any  oi 
all  may  operate  in  this  particular  manner — but 
for  proof  that  they  do,  as  matter  of  fact,  we  may 
look  for  evidence  in  vain. 

The  subject  of  '  inflammatory  hyperaemia '  will 
be  briefly  considered  under  the  next  heading.  In 
this  case,  in  addition  to  changes  in  the  vascular 
system,  the  effects  of  the  inflammatory  process 
as  a  whole  have  to  be  taken  into  account.  Even 
the  first  stage  of  inflammation  something 


prior  to  and  beyond  the  mere  '  active '  conges- 
tion has  to  be  thought  of. 

From  what  is  said  above,  it  may  be  seen  how 
shadowy  is  our  present  knowledge  concerning 
the  existence  of  any  definite  sets  of  symptoms 
which  can  be  ascribed  to  non-inflammatory 
hyperaemia  of  the  cord  and  its  membranes,  either 
general  or  locaL' 

7.  Spinal  Cord,  Inflammation  of. — Stnon.  : 
Myelitis;  Myelitis  Acuta;  Softening  of  the 
Spinal  Cord  (in  part);  Fr.  Myelite;  Myilite 
aigue;  Inflammation  la  MoelleBpiniere;  Eamo- 
lissement  de  la  Moelle  &piniere  (in  part)  ;  &er. 
Myelitis;  Ruckenmarksentzundung ;  Erweichung 
des  Riickenmarks  (in  part). 

Nattjee,  .ZEtioloot,  and  Pathology. —  To 
speak  definitely  on  this  subject,  in  the  present 
state  of  knowledge,  is  extremely  difficult.  This 
is  due  to  several  causes.  In  the  first  place,  it  is 
owing  to  the  fact  that  so  much  uncertainty 
exists  in  the  minds  of  many  eminent  patholo- 
gists and  physicians  as  to  what  ought  rightfully 
to  be  included  under  this  term ;  and,  secondly, 
because  by  a  veiy  large  number  of  writers  the 
term  is  understood  and  used  in  the  vaguest 

«  The  view  in  regnrd  to  oougestion  as  a  cause  of 
definite  morbid  symptoms  on  the  side  of  the  brain  and 
o£  the  spinal  cord  has  been  eutcriainod  for  the  last  six- 
teen years  at  least  by  the  present  writer,  and  the  above 
article  (6)  has  been  in  mantucripl  for  nearly  three  years. 
It  seems  necessary  for  him  to  make  this  statement  to  pre- 
vent further  misiiiiderstanding  arising  from  the  fact  that 
his  name  appears  as  one  of  the  authors  of  a  pajwr  on 
'  Congestion  of  the  Brain.'  tn  Dr.  Reynolds's  Svslem  oj 
Medicine,  In  which  a  much  more  important  r6U  is  at 
tachcd  to  Congestion  as  a  producer  of  definite  ™<"'p'" 
symptoms.  The  present  writer  was,  however,  only  tbe 
author  of  the  sections  on  '  Pathology'  and  -  Morbid  Ana- 
tomy' in  the  above-mentioned  article,  and  was  not,  p^ 
vious  to  its  publication,  aware  of  the  views  entertained 
by  the  accomplislied  editor  of  the  work  in  question  in 
regard  to  the  supposed  great  olinloal  Elgmficanoe  ot 
Congestion  when  it  exists  In  the  brain. 
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manner,  but  with  a  manifest  tendency  to  com- 
prise under  it  the  largest  possible  number  of 
affections  of  the  spinal  cord.  Critical  dis- 
crimination seems  to  have  been,  and  still  to  be. 
in  abeyance  •with  many  who  describe  or  report 
cases  of  disease  of  the  spinal  cord.  They  set 
down  as  instances  of  '  myelitis '  not  only  all 
cases  in  which  the  substance  of  the  spinal  cord  is 
softened,  but  stiU  more  all  those  in  which  it 
is  indurated — and,  no  less  impartially,  those  in 
which  it  is  merely  degenerated. 

(1)  The  notion  that  common  'softenings'  of 
the  spinal  cord  are  of  inflammatory  origin  has 
persisted  with  little  alteration,  although  for 
nearly  twenty  years  pathologists  have  been  inter- 
preting altogether  differently  the  mode  of  pro- 
duction of  apparently  similar  '  softenings '  of  the 
cerebrum  and  cerebellum.  Can  it  be  that  '  soft- 
ening '  as  it  occurs  in  the  majority  of  cases  in 
these  latter  organs  is  of  non-inflammatory  origin; 
while  in  the  majority  of  apparently  similar 
cases  occurring  in  the  spinal  cord,  the  process  is 
really  inflammatory  in  its  nature  ? 

(2)  Then,  again,  without  adequate  cause,  the 
very  localised  changes  occurring  in  and  around 
the  great  ganglion-cells  of  the  anterior  cornua,  in 
'acute'  and  'chronic  spinal  paralysis,'  and  in 
'  progressive  muscular  atrophy,'  have  been  set 
down  as  inflammatory  in  their  nature,  and  new 
names  have  been  given  to  these  affections,  tend- 
ing to  ratify  this  view  as  to  their  origin.  Thus 
they  are  spoken  of  by  some  as  cases  of  anterior 
polio-myelitis,  or  more  briefly,  and,  so  far,  better, 
as  cases  of  comual  myelitis.  But  localisation  of 
an  inflammatory  process  to  great  ganglion-cells 
and  their  immediate  surroundings,  at  present  con- 
stitutes a  rather  unintelligible  process  to  many 
pathologists.  And  mysterious  as  these  par- 
ticular changes  are,  from  the  point  of  view  of 
their  setiology,  on  any  hypothesis  that  has  yet 
been  started,  it  is  at  least  simpler,  and  more 
harmonious  with  the  nature  of  the  observed 
conditions  themselves,  to  regard  them  as  of  a 
degenerative  type.  If  the  slower  and  more 
isolated  changes  characteristic  of  'progressive 
muscular  atrophy,'  are  to  be  placed  in  this 
category  (and  in  regard  to  them  there  is  abso- 
lutely no  evidence  either  clinical  or  pathological 
that  can  be  adduced  in  favour  of  an  inflammatory 
origin),  then  also  it  becomes  easy  to  believb  that 
under  some  at  present  imperfectly  defined  con- 
ditions, a  change  of  the  same  kind  may  set  in 
more  rapidly  in  these  the  most  specialised  of  all 
the  anatomical  elements  met  with  in  the  spinal 
cord,  so  as  to  produce  the  more  acute  affections 
above  referred  to.  The  slight  secondary  over- 
growth of  neuroglia  often  occurring  around  the 
degenerated  ganglion-cells,  does  not  in  the  least 
militate  against  this  view  as  to  the  pathology  of 
the  process ;  a  similar  secondary  change  occurs 
also  in  the  process  next  to  be  referred  to,  and 
will  be  found  to  be  easily  explicable  without  the 
necessity  of  having  recourse  to  the  ever-ready 
and  fashionable  hypothesis  of  inflammation. 

(3)  'Secondary  degenerations 'of  the  spinal  cord 
have  indeed,  in  spite  of  their  name,  and  of  what 
is  known  as  to  their  origin,  been  erroneously 
regarded  of  late  by  some  writers  as  inflamma- 
tory changes  (Ziemssen's  Cyclopeedia,  vol.  xiii. 
p.  769).  When  nerve-fibres  are  cut  across,  those 
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portions  which  are  severed  from  their  connection 
with  certain  ganglion-cells  are  no  longer  able 
to  preserve  their  nutritive  integrity.  Simulta- 
neously throughout  their  whole  length  fatty 
degeneration  affects  their  white  substance.  Mye- 
line  breaks  up,  and  becomes  disintegrated  as  it 
does  in  non-inflammatory  softenings  in  the  brain  ; 
and  very  speedily  granidation-corpuscles  begin 
to  form  abundantly  throughout  the  changing  area. 
But  though  fatty  degeneration  thus  occurs  simul- 
taneously in  all  the  cut  fibres  of  the  band,  the 
vascular  supply  of  this  tract  of  tissue  has  not 
been  altered.  Since  the  blood  in  the  diseased 
area  is  not  utilised  by  the  nerve-tissues  proper, 
except  to  a  very  small  extent,  a  large  excess  of 
nutriment  is  placed  at  the  disposal  of  the  neu- 
roglia, and  this  imdergoes  a  well-marked  hyper- 
plasia. Thus  a  band  of  tissue-change  is  pro- 
duced in  which  some  of  the  characteristics  of 
softening  are  blended  with  those  pertaining  to 
a  patch  of  sclerosis.  In  brief,  we  have  effects 
resulting  from  a  primary  fatty  degeneration  of 
the  nerve-fibres,  and  a  secondary  hyperplasia  of 
the  neuroglia  ;  and  from  first  to  last  there  is  not 
the  least  reason  for  believing  in  the  existence  of 
an  infiammatory  process. 

(4)  K  we  turn  now  to  'sclerosis'  of  the  cord 
of  primary  origin,  we  again  meet  with  processes 
which  are  commonly  regarded  and  described  as 
forms  of  '  chronio  myelitis.'  This  nomenclatiire 
is  objectionable  as  applied  to  the  processes  in 
the  spinal  cord,  just  as  it  is  in  its  application  to 
like  processes  occurring  in  other  organs,  as  the 
liver,  the  lungs,  or  the  Iddneys.  Fibroid  over- 
growth, which  forms  the  basis  of  so  many  ex- 
amples of  'cirrhosis  'or  'sclerosis'  in  different 
organs  and  tissues  of  the  body,  is  a  process  pa- 
thologically intermediate  between  inflammation, 
on  the  one  hand,  and  degeneration  on  the  other. 
Thus,  what  were  formerly  named  'interstitial 
inflammations,'  are  now  the  'non-inflammatory 
hyperplasias'  of  some  pathologists,  and  the 
fibroid  degenerations'  of  others.  It  would 
seem  that  the  view  as  to  the  inflammatory  nature 
of  such  processes  is  erroneous,  if  we  look  either 
to  what  is  known  concerning  their  modes  of  ini- 
tiation, or  to  the  actual  nature  of  the  changes 
themselves  (which  agree  in  every  particular  with 
those  of  infiltrating  new  growths);  it  would 
seem,  moreover,  not  less  erroneous  if  we  look  to 
the  clinical  history  of  the  affections  themselves 
in  which  these  scleroses  occur.  It  conveys, 
therefore,  an  altogether  erroneous  implication  to 
speak  of  such  mere  fibroid  overgrowths  as  so 
many  instances  of  '  chronio  myelitis.' 

Thus,  it  wiU  be  seen  that  the  writer  attri- 
butes to  inflammation  a  far  more  restricted  role 
in  the  production  of  morbid  conditions  of  the 
spinal  cord  than  is  customary.  The  various 
forms  of  so-called  '  chronic  myelitis '  he  would 
exclude  from  that  category.  He  would  do  the 
same  for  the  set  of  changes  known  as  '  secondary 
degenerations';  and  also  for  those  which  are 
characterised  by  more  or  less  acute  atrophic 
processes  implicating  the  great  ganglion-cells  of 
the  anterior  cornua. 

Of  the  processes  above  referred  to  in  order 
there  remains,  therefore,  only  the  class  of  '  soft^ 
euings '  of  the  spinal  cord.    That  many  of  these 
6  B  2 
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are  of  a  simply  degenerative  type  (due  to 
turbances  of  blood-supply),  and  that,  in 
great  majority  of  cases,  tliese  are  the  instances 
in  -which  '  softeniug'  appears  to  occur  as  a  pri- 
mary process,  the  writer  feels  assured.  On  the 
other  hand,  it  seems  clear  that  in  many_  cases 
changes,  truly  inflammatory  in  their  origin  and 
progress,  may  terminate  in  the  production  of 
states  of  '  softening '  of  the  cord,  which  are  indis- 
tinguishable by  naked  eye  from  the  softenings 
of  degenerative  type,  and  which  can  as  yet  also 
be  very  imperfectly  discriminated  by  the  micro- 
Bcope. 

These  latter  inflammatory  softenings  very 
rarely  occur  as  primary  pathological  states;  they 
are  met  with  rather  as  secondary  changes. 

Thus  we  may  get  inflammatory  softenings 
spreading  («)  around  and  from  wounds  or  other 
traumatic  lesions  of  the  spinal  cord;  or  (b) 
starting  from  some  blood-clot  or  tumour  situated 
in  or  pressing  upon  the  substance  of  the  cord. 
It  is  not  by  any  means  clear,  however,  that  all 
the  forms  of  softening  which  arise  in  the  latter 
manner  should  be  regarded  as  of  an  inflamma- 
tory nature ;  and  much  room  for  doubt  also  exists 
as  to  the  real  pathogenesis  of  many  cases  of  so- 
called  '  compression  myelitis  '  (p.  14-71). 

Another  cause  of  true  inflammatory  changes 
in  the  spinal  cord  {myelitis  peripherica)  is  to  be 
found  (c)  in  spinal  leptomeningitis  {sec  Me- 
ninges, Spinal,  Diseases  of ;  Leptomeningitis). 

Suppuration  is  clearly  a  process  of  inflam- 
matory origin,  and  might  therefore  be  expected 
to  occur  occasionally  m  the  midst  of  '  soften- 
ings'  which  result  from  inflammation.  In  the 
light  of  what  has  been  said  above,  the  follow- 
ing statement  by  Erb  is  of  considerable  in- 
terest. '  Actual  suppuration  occurs  very  rarely,' 
he  says,  '  in  acute  myelitis.  When  abscess  of  the 
cord  does  form,  it  is  generally  secondary  to  a 
severe  traumatic  lesion  or  to  suppurative  menin- 
gitis. In  spontaneous  myelitis,  on  the  other 
hand,  suppuration  is  exceedingly  rare,  and  has 
only  been  observed  in  a  very  few  cases.'  Thus 
suppuration  is  met  with  just  in  those  forms  of 
softening  ('myelitis')  which  are  undoubtedly  of 
inflammatory  origin ;  and,  on  the  other  hand,  it 
is  not  met  with  in  the  ordinary  cases  of  primary 
or  spontaneous  softening,  here  assumed  to  be  of 
non-inflammatory  nature. 

In  instances  other  than  those  above  inen- 
tioned,  suppuration  rarely  occurs  in  the  spinal 
cord.  Small  disseminated  abscesses  may,  how- 
ever, be  found  in  pysemic  cases,  as  they  are  in 
the  brain  and  in  other  organs. 

One  other  condition  requires  to  be  referred 
to  here,  and  that  is  the  so-called  acute  cmtral 
mye/iiis,d6scr\hed  originally  by  Albers,  and  after- 
wards studied  by  Hayem  (see  Archives  dc  Physio- 
logic, 1871,  p.  603).  These  are  cases  in  which 
apparently  spontaneous  '  softening  '  is  met  with, 
implicating  in  the  main  the  central  grey  matter, 
and  that  often  through  a  considerable  extent  of 
the  cord.  At  times,  however,  the  softening  ex- 
tends beyond  the  grey  matter,  so  as  to  involve 
more  or  less  of  the  surrounding  white  substance, 
when  it,  has  been  termed  myelitis  diffusa.  Con- 
siderable obscurity  still  prevails  in  regard  to  the 
Eetiology  of  these  affections.  In  some  cases,  such 
a  change  has  been  met  with  as  part  of  an  infective 
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dis-  process,  in  which  minute  vessels  in  the  grey 
the  matter  of  the  cord  have  been  found  obstructed 
with  micrococci.  Occasionally,  moreover,  in 
certain  at  present  imperfectly  known  condi- 
tions, minute  thromboses  may,  as  Dr.  J.  Hamil- 
ton has  shown,  occur  throughout  the  spinal 
cord,  and  more  especially  in  its  grey  matter,  and 
thus  lead  on  in  the  main  to  the  production  of 
a  central  softening  (see  British  and  Foreign 
Beview,  April  1876,  p.  447).  In  this  latter 
case,  the  patient  was  suffering  from  pyelitis, 
and  it  is  supposed  that  there  may  have  been  some 
blood-poisoning.  iStill  it  was  not  ascertained  that 
the  multitudes  of  minute  thrombi  were  either 
associated  with  or  caused  by  micrococci  in  the 
vessels.  It  appears  probable,  however,  that  if 
from  any  cause  minute  widespread  obstructions 
of  small  vessels  occur  in  the  spinal  cord,  soft- 
ening would  take  place  principally  in  the  grey 
matter,  owing  to  its  greater  vascularity.  We 
should  thus  get  that  particular  distribution  of 
this  change  which  is  met  with  principally  in  cases 
of  so-called  '  acute  central '  or  '  diffuse  myelitis.' 

A  careful  study  of  the  two  cases  of  this 
disease  recorded  by  Hayem  has  by  no  means 
suf&ced  to  convince  the  writer  that  they  ought 
to  be  regarded  as  having  had  an  inflammatory 
origin.  Neither  the  symptoms  nor  the  mode  of 
onset  of  the  disease  lend  any  distinct  support  to 
this  view;  nor  do  the  results  oi  the  elaborate 
examination,  to  which  the  spinal  cords  were 
submitted  by  this  accomplished  observer,  at  all 
satisfy  the  writer  that  the  pathological  condi- 
tions met  with  were  inflammatory  either  at  their 
commencement  or  in  their  subsequent  progress. 
See  Spinal  Cord,  Softening  of. 

SXMPTOMS,     COTTRSB,     AND     TERMINATIONS. — 

From  what  has  been  said  it  will  be  seen  that  true 
inflammatory  conditions  of  the  cord  are  only  with 
extreme  rarity  of  primary  origin,  and  that  they 
occur,  for  the  most  part,  as  secondary  complica- 
tions in  association  (a)  with  wounds  or  injuries 
of  the  cord  ;  {h)  with  foreign  bodies  in  its  sub- 
stance ;  or  (c)  with  spinal  leptomeningitis,  either 
simple  or  tubercular. 

The  supervention  of  a  real  myelitis  in  the  course 
of  either  of  these  diseases  of  the  spinal  cord 
would  perhaps  be  associated  with  an  exaggera- 
tion of  the  already  existing  febrile  condition ; 
with  an  increase  in  the  amount  of  paralysis,  and 
in  the  degree  of  interference  with  sensibility; 
possibly  also  with  more  pain,  restlessness,  and 
spasms. 

Myelitis  may  become  associated  with  more  or 
less  of  distinct  suppuration,  and  almost  certainly 
goes  on  to  the  formation  of  well-marked  foci 
of  softening.  These  may  remain  limited  in  site, 
but  occasionally  they  have  a  distinct  tendency 
to  spread  above  and  below  the  original  seat  of 
injury  or  disoiiso.  Such  dip6ts  would  prob.ably 
\inclergo  subsequent  changes,  very  similar  in  kind 
to  those  prone  to  occur  in  foci  of  non-inflamma- 
tory softening. 

Diagnosis. — All  that  can  be  said  under  this 
head  has  been  referred  to  above  in  connection 
with  the  symptoms  characterising  the  superven- 
tion of  myelitis. 

Prognosis. — 'Thegravity  of  any  wound  or  lesion 
of  the  spinal  cord,  or  attaching  to  the  presence 
in  it  of  blood-clot  or  tumour,  is,  of  course,  greatly 
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increased  Dy  the  supervention  of  inflammatory 
changes  about  their  immediate  confines.  Again, 
the  fact  that  an  inflammation  of  the  spinal  me- 
ninges is  complicated  with  similar  changes  in 
the  substance  of  the  spinal  cord  itself,  cannot  fail 
greatly  to  aggravate  a  case  of  simple  spinal  lep- 
tomeningitis. For,  even  should  recovery  from  the 
acute  affection  take  place,  the  actual  degree  of 
abiding  paralysis,  ataxy,  or  impairment  of  sen- 
sibility would  much  depend  upon  the  degree  in 
which  the  substance  of  the  spinal  cord  had  been 
itself  implicated. 

Treatment. — The  amount  of  power  that  we 
possess  in  controlling  an  inflammatory  condition 
of  the  spinal  cord  is  probably  not  great.  Little 
if  anything  is  at  present  to  be  done  with  mere 
drugs.  The  patient  should,  if  possible,  lie  in 
the  prone  position,  or,  failing  this,  on  his  side, 
with  absolute  rest.  The  advisability  of  abstracts 
ing  blood  locally  by  cupping  or  leeches  should 
be  entertained,  and  must  depend  much  upon  the 
amount  of  local  pain  or  tenderness.  In  some  cases 
it  seems  to  be  of  service.  Or  we  may  trust  rather 
to  the  application  of  cold  externally,  in  the  form 
of  ice-bags,  along  the  spine.  At  the  same  time 
the  patient  should  be  kept  upon  spoon  diet,  with 
a  sparing  amount  of  stimulants  ;  and  the  bowels 
should  be  relieved  by  the  aid  of  copious  warm 
enemata,  which  may  also  act  usefully  as  de- 
rivatives. The  limitations  circumscribing  our 
efforts  at  direct  therapeutics  must  be  compen- 
sated as  far  as  possible  by  attention  to  the  state 
of  the  general  health,  and  by  the  most  careful  and 
assiduous  nursing,  in  the  hope  that  the  morbid 
process  may  after  a  time  abate,  and  that,  in  the 
absence  of  collateral  complications,  the  patient 
may  make  a  more  or  less  complete  recovery. 
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8.  Spinal  Cord,  Heeraorrhage  into. — Sy- 
ffON. :  Hcsniaiomyelia  ;  Hmmatorrhagia  Medullce 
spinalis;  Spinal  Apoplexy;  'Ft.  Hematomyelie ; 
Apoplexie  de  la  Moelle  Epinih-e ;  Des  hemarrha- 
gies  intrarackidiennes ;  Ger.  BuckenmarJcsapO' 
plexie  ;  Spin  a  lapnplexie. 

JEtiologt  and  Anatomical  Chaeacters. — 
Haemorrhage  into  this  organ  is  a  comparatively 
rare  eyent.  It  occurs  under  three  different  con- 
ditions, namely— (1)  as  a  result  of  concussion  or 
violence;  (2)  as  a  secondary  event,  consequent 
upon  a  definite  pre-existing  morbid  condition ; 
and  (3)  as  a  primary  event,  or  local  pathological 
accident. 

We  are  here  specially  concerned  with  hsemor- 
rhages  into  the  spinal  cord  belonging  to  the  third 
of  these  categories,  and  may  in  a  few  words  dis- 
miss the  other  two. 

(1)  Traumatic  htemorrhages,  small  in  extent, 
may,  as  already  stated,  occur  in  almost  any 
region  or  part  of  the  cord  as  a  result  of  some 
•severe  concussion  (see  Spinal  Cord,  Concussion 
of).  Again  it  may  occur  in  the  grey  matter,  and 
even  in  the  white  substance  to  a  smaller  extent, 
close  to  and  as  an  appanage  of  wounds  of  the 
cord.  In  each  of  these  cases  symptoms  due  to 
the  haemorrhage  itself  would  probably  be  ob- 
scured by  the  general  set  of  symptoms  resulting 
from  the  concussion  or  injury. 

(2)  Secondary  haemorrhages  are,  however,  more 
closely  connected,  from  the  point  of  view  of 
symptomatology,  with  those  forming  the  special 


subject  of  this  article.  During  the  growth  of  car- 
tain  soft  tumours  in  the  cord,  a  rupture  of  some 
of  their  vessels  may  take  place,  so  as  to  cause 
haemorrhage  either  into  the  growth  itself,  or  else 
into  contiguous  regions  of  the  cord.  Such  an 
event  would  be  signalised  clinically  by  the  sud- 
den exacerbation  of  the  symptoms  previously 
existing.  But  a  combination  of  greater  import- 
ance, though  one  of  considerable  obscurity,  con- 
sists in  the  co-existence  of  a  '  central  myelitis '  of 
the  grey  matter  of  the  cord  through  more  or  less 
of  its  extent,  together  with  a  central  haemorrhage 
of  nearly  similar  extent.  The  existence  of  any 
such  'central  myelitis'  as  an  independent  dis- 
ease of  the  cord  seems  to  the  writer  very  doubt- 
ful. It  is  at  least  equally  probable  that  the 
haemorrhage  has  been  primary,  and  that  the 
'myelitis'  or  softening  is  of  secondary  origin 
around  the  blood-clot.  It  need  not  be  denied, 
of  course,  that  in  other  cases  haemorrhage  does 
occur  occasionally  into  the  midst  of  a  focus  of 
softened  tissue  in  the  spinal  cord,  just  as  it 
occurs  occasionally  under  similar  conditions  in 
the  midst  of  softened  brain-tissue. 

(3)  Primary  haemorrhages  differ  as  regards 
the  amount,  the  site,  and  the  distribution  of  the 
blood  effused,  in  different  cases.  In  connection 
with  scorbutic  states,  and  also  independently  of 
these,  small  haemorrhages  may  occasionally  occur 
into  the  substance  of  the  cord,  without  pro- 
ducing any  distinct  symptoms.  But,  at  other 
times,  a  comparatively  large  quantity  of  blood 
may  be  eflft.ised  into  the  cord,  and  then  it  occurs 
almost  invariably  into  the  central  regions  of  the 
grey  matter,  through  which  it  may  extend  for  a 
variable  distance.  When  the  quantity  is  smaller, 
the  blood  may  be  effused  into  the  grey  matter  of 
one  side  only. 

Though  this  kind  of  haemorrhage  is,  in  con- 
tradistinction to  the  others,  spoken  of  as  primary, 
yet  it  is  almost  invariably  preceded  by  some 
pathological  changes  in  the  vessels  of  the  cord. 
These  constitute  the  predisposing  conditions,  and 
the  actual  rupture  takes  place,  rarely,  when  the 
person  is  at  rest,  or,  more  frequently,  under  the 
influence  of  some  distinct  exciting  cause — such 
as  muscular  exertion  of  one  kind  or  another. 

Primary  haemorrhage,  though  rare,  is  most 
prone  to  occur  in  persons  between  the  ages  of 
twenty  and  forty,  and  not  with  increasing  fre- 
quency as  age  advances.  This  constitutes  a 
further  notable  difference  between  haemorrhages 
into  the  brain  and  those  of  the  spinal  cord. 

Symptoms. — These  are  nocessarily  subject  to 
great  variations,  according  as  the  haemorrhage 
takes  place  into  the  cervical,  the  dorsal,  or  the 
lumbar  region.  The  kind  of  variation  thus  in- 
duced may  be  gathered  by  reference  to  the  Intro- 
duction, §  11. 

Here  it  is  of  importance  to  sot  forth  the  pe- 
culiarities (both  as  regards  mode  of  onset,  and 
nature  of  the  symptoms)  which  belong  to  haemor- 
rhage as  compared  with  other  pathological  con- 
ditions of  the  cord.  First,  its  tendency  is  to  take 
place  suddenly  and  without  warning;  and,  se- 
condly, for  the  blood  to  be  effused  into  the  grey 
matter  for  some  distance,  thus  giving  rise  to  n 
characteristic  grouping  of  symptoms.  There  may, 
therefore,  be  a  sudden  onset  of  pain  in  the  back 
(possibly  severe'^;  followed  almost  immediately 
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by  complete  motor  and  sensory  paralysis  of  the 
legs  and  trunk  up  to  a  certain  level,  together 
•mih  complete  paralysis  of  the  bladder  and  rec- 
tum. At  first  there  may  be  an  abolition  of  all 
reflexes,  and  possibly  a  lowering  of  temperature 
in  the  legs ;  though  after  a  day  or  two — should 
the  injury  be  in  the  dorsal  or  lower  cervical 
region  of  the  cord — there  may  be  increased  heat 
of  legs,  owing  to  vaso-motor  paralysis,  and  a 
return  with  some  exaggeration  of  various  re- 
flexes. Eapid  atrophy,  with  the  appearance  of 
the  electrical  '  reaction  of  degeneration,'  occurs 
in  all  muscles  that  are  in  immediate  functional 
relations  with  the  portions  of  the  cord  damaged. 
Cystitis,  together  with  sloughing  bed-sores  and  all 
their  consequences,  tend  to  occur  early,  and  that 
often  in  spi  te  of  all  precautions  that  may  be  taken. 

Where  the  haemorrhage  invades  pretty  fully, 
but  is  limited  to,  the  grey  matter  of  one  half  of 
the  cord,  we  may  have  groups  of  symptoms  that 
take  the  form  of  hemiplegia  spitialis  or  hemi- 
parapleffia.  See  (2)  Spinal  Cord,  Punctured 
or  Gun-sh.ot  "Wounds  of. 

Diagnosis. — The  absolutely  sudden  onset  of 
the  paralysis,  which  may  be  complete  in  the 
lower  extremities  in  the  course  of  a  few  minutes  ; 
(especially  when  associated  with  a  sudden  pain- 
ful sensation  in  the  back,  or  one  which  radiates 
into  the  limbs);  as  well  as  the  almost  complete 
and  sudden  loss  of  sensibility  in  the  paralysed 
parts,  form  a  group  of  symptoms  which  are 
typically  distinctive  of  haemorrhage  into  the  grey 
matter  of  the  cord. 

The  condition  most  likely  to  be  confounded 
with  it  is  a  large  hmmorrhage  outside  the  dura 
■mater,  causing  compression  of  the  cord.  Here 
the  onset  would  also  be  sudden,  but  almost  in- 
variably associated  with  some  mechanical  injury 
or  shock.  The  paralysis  of  motion  too  would  gene- 
rally be  much  more  marked  than  the  interference 
with  sensibility.  The  subsequent  progress  of 
such  a  case  would  farther  tend  to  separate 
it  from  a  case  of  intra-meduUary  haemorrhage, 
since  (even  with  a  severe  meningeal  haemorrhage 
in  the  cervical  region)  if  the  patient  should  sur- 
vive the  first  effects  of  the  lesion,  the  symptoms 
might  be  expected  soon  to  grow  less  and  less 
urgent,  and  recovery  may  be  more  or  less  com- 
plete. No  such  amelioration  is,  however,  to  be 
expected  in  the  case  of  a  well-marked  hemor- 
rhage into  the  grey  matter  of  the  cord,  in  the 
cervical  region  or  elsewhere. 

On  the  side  of  the  brain  embolism  is  capable 
of  initiating  paralytic  symptoms  with  as  much 
suddenness  as  a  haemorrhage,  but  in  the  spinal 
cord,  for  reasons  previously  stated,  this  does  not 
occur  (see  Introduction,  §  6  (8)). 

It  does,  however,  happen  occasionally  that  a 
process  of  softening— probably  caused  by  throm- 
hosis—h&s  its  occasioning  conditions  initiated 
suddenly.  When  this  occurs  paraplegia  sets  in 
almost  as  abruptly  as  if  it  were  occasioned  by 
haemorrhage ;  but  then  it  is  usually  an  incom- 
plete paraplegia,  and,  for  a  time  at  least,  unac- 
companied by  loss  of  sensibility.  In  the  course 
of  a  few  days,  in  such  a  case,  sensory  paralysis 
may  supervene,  and  the  motor  paralysis  may 
become  more  complete.  In  the  exceptional  cases 
of  paraplegia  of  sudden  onset  due  to  this  cause, 
there  is  generally  no  initial  pain  in  the  back, 
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though  there  may  be  pains  and  burning  sensa- 
tions in  the  limbs. 

Pkognosis. — Where  the  haemorrhage  is  at  all 
large,  so  as  to  extend  through  the  grey  matter 
for  the  distance  of  an  inch  or  more,  the  prognosis 
is  always  grave.  Very  few  of  such  cases  recover. 
They  are,  in  fact,  liable  to  be  aggravated  by  the 
establishment  of  a  secondary  process  of  softening 
in  the  grey  matter,  which  may  slowly  extend 
both  above  and  below  the  blood-clot  as  well  as 
around  it.  Should  this  softening  reach  far  into 
the  cervical  region,  or  should  the  haemorrhage 
itself  implicate  this  part  of  the  cord,  the  patient 
may  not  survive  more  than  a  few  days.  But  if 
the  primary  and  secondary  pathological  changes 
are  limited  to  the  lumbar  or  to  the  dorsal  region 
of  the  spinal  cord,  the  fatal  event  is  usually 
brought  about  more  slowly,  after  an  interval  of 
weeks  or  perhaps  even  of  months — and  then 
commonly  from  the  occurrence  of  sloughing 
bed-sores,  together  vrith  cystitis  and  other 
accompaniments  of  a  severe  paraplegia. 

In  the  case  of  small  haemorrhages  limited  to 
some  fractional  part  of  the  transverse  area  of 
the  cord,  and  of  slight  longitudinal  extent,  the 
prognosis  is  of  course  much  more  favourable, 
and  there  is  no  reason  why  partial  recovery,  at 
least,  may  not  occur. 

Teeatjient. — In  the  treatment  of  a  case  of 
spinal  haemorrhage,  should  the  patient  be  seen 
immediately  after  its  occurrence,  absolute  quie- 
tude, with  rest  in  the  recumbent  or  prone  pos- 
ture, should  be  ensured. 

Bleeding,  either  local  or  general,  is  useless. 
Purgatives  also  are  contra-indicated. 

Should  the  pulse  be  fuU,  and  the  heart's  action 
excited,  decided  benefit  may  be  derived  from 
ten-minim  doses  of  tincture  of  digitalis,  in  com- 
bination with  15  or  20  grains  of  bromide  of  potas- 
sium, given  for  the  first  three  doses  at  intervals 
of  three  or  four  hours,  and  subsequently  every 
six  or  eight  hours  for  two  or  three  days.  These 
drugs  win  also  favour  sleep,  and  exercise  a  gene- 
ral calmative  influence. 

Position  and  rest  are  perhaps  the  means  to  be 
principally  relied  upon  to  prevent  a  recurrence 
or  continuance  of  the  haemorrhage ;  such  mea- 
sures may  be  supplemented  by  warm  applica- 
tions to  the  feet  and  calves  of  the  legs ;  though 
the  patient  should  in  other  respects  be  kept 
perfectly  cool.  Ice  to  the  spine  may  be  applied, 
but  is  of  doubtful  utility.  Spoon  diet  shoidd  be 
strictly  enjoined  for  a  few  days  at  least. 

The  patient's  urine  will  require  to  be  drawn  off 
by  catheter,  and  extra  precautions  ought  to  be 
taken  to  ensure  its  antiseptic  cleanliness.  After 
a  day  or  two,  if  the  bowels  have  not  been  moved, 
a  laxative  should  be  administered,  since,  as  in 
many  other  forms  of  paraplegia,  there  may,  at 
first,  bo  obstinate  constipation  rather  than  incon- 
tinence of  faeces. 

Subsequently,  the  case  requires  to  be  treated 
in  all  respects  like  any  other  very  bad  case  of 
paraplegia — extra  precautions  being  observed 
throughout,  in  order,  as  far  as  possible,  to  guard 
against  the  onset  of  bed-sores  and  cystitis.  Fuller 
details  concerning  such  treatment  will  be  found 
under  the  next  article.  Spinal  Cord,  Softening 
of,  since  this  is  by  far  the  most  common  cause  of 
paraplegia. 
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9.  Spinal  Oord,  Softening  of. — Synon.: 
Non-iuflammatory,  white,  or  simple  softening ; 
Myelomalacia;  Mollities  MeduUm  spinalis ;  Acute 
Myelitis  (in  part);  Compression  Myelitis  (in 
part)  ;  Er.  EamoUissement  de  la  Moelle  ^piniere ; 
Ger.  Erwdchung  des  Euckenmarks. 

Natdee  of  Change. — The  -nriter  has  already 
}  intimated  (see  Myelitis)  his  opinion  that  far  too 
large  a  share  is  assigned  to  inflammation  in  the 
pathogenesis  of  diseases  of  the  spinal  cord.  This 
mistake  is  particularly  obvious  in  regard  to  acute 
t  inflammations.  It  has  long  been  the  fashion  to 
t,  speak  of  almost  every  focus  of  '  softening '  that 
occurs  in  the  spinal  cord  as  being  the  result  of 
an  '  acute  myelitis ' ;  and  -we  find  even  Erb  (in 
Ziemssen's  Cyclopmdia,  vol.  xiii.)  putting  for- 
ward, as  characteristics  of  an  inflammatory  soft- 
ening, peculiarities  which  certainly  ought  not  to 
be  regarded  in  such  a  light — and  this  although 
he  seems  otherwise  strongly  inclined  to  hold  a 
similar  opinion  to  that  above  expressed.  Whilst 
admitting  that  a  true  myelitis  is  not  distinguish- 
able macroscopically,  in  the  great  majority  of 
cases,  from  a  simple  or  non-inflammatory  soften- 
ing, Erb  adds  a  statement  to  the  effect  that  the 
'  microscopical  examination  can  alone  furnish  con- 
clusive evidence.'  In  the  opinion  of  the  writer, 
however,  such  evidence  as  that  which  is  cited 
by  Erb  (loc.  cit.  p.  470)  is  quite  inconclusive. 

It  is  evident,  indeed,  that  we  are  still  almost 
as  destitute  of  microscopical  as  we  are  of  macro- 
scopical  characters,  of  a  trustworthy  description, 
for  enabling  us  to  decide  whether  any  given 
focus  of  softening  has  been  of  inflammatory  or 
of  simple  non-inflammatory  origin.  Such  re- 
searches as  those  of  Hamilton  (Quart.  Journ.  of 
Micros.  Scicmce,  Oct.  1875)  and  others  must  be 
prosecuted  further  and  multiplied  before  any 
certain  means  of  deciding  such  a  qiiestion  will 
exist. 

In  the  present  state  of  knowledge,  therefore, 
it  would  appear  that  the  '  non-inflammatory 
softenings '  of  the  cord  are  represented  by  the 
primary  and  apparently  idiopathic  '  softenings ' 
which  frequently  occur  in  this  organ. 

.iExiOLOQT  AND  Pathogenesis. —  Concerning 
the  aetiology  of  non-inflammatory  softening  of 
the  spinal  cord,  it  is  impossible  to  speak  posi- 
tively. The  disease  presents  itself  as  a  spon- 
taneous or  idiopathic  affection,  sometimes  with- 
out apparent  cause  or  definite  antecedent  condi- 
tions of  any  kind,  but  at  others  as  a  sequence  of 
one  or  other  of  various  known  and  common  ante- 
cedent conditions. 

Thus  in  certain  cases  the  symptoms  set  in 
more  or  less  suddenly  after  some  great  bodily 
fatigue ;  in  others  after  extreme  sexual  ex- 
cesses ;  or  they  may  occur  during  the  period  of 
convalescence  from  certain  acute  fevers,  such  as 
variola,  typhus,  and  other  exanthemata,  or  after 
rheumatic  fever.  During  the  first  week  or  two 
after  childbirth  there  is  likewise  a  liability  to 
such  symptoms  ;  and  also  in  the  later  stages  of 
syphilis.  These  different  conditions  may  act  very 
variously  in  contributing  to  bring  about  a  focus 
of  softening  in  the  spinal  cord,  and  nothing  more 
than  conjectures  can  be  advanced  in  regard  to  its 
pathogenesis  in  the  several  cases. 

Again,  the  symptoms  indicative  of  a  primary 
softening  of  the  cord  may  set  in  after  the  action 


of  other  conditions,  regarded  by  some  as  excit- 
ing rather  than  as  predisposing  causes.  Of  these 
the  following  may  be  enumerated: — Prolonged 
exposure  to  cold  and  wet ;  sudden  suppression  of 
the  menses  or  of  other  accustomed  fluxes ;  vio- 
lent emotional  disturbances ;  or  the  existence  of 
some  inflammation  in  one  or  other  of  the  pelvic 
organs,  such  as  the  uterus  or  the  bladder  and 
urethra  (instances  of  the  latter  class  being  some 
of  the  cases  formerly  supposed  to  be  of  '  reflex 
origin).  In  regard  to  these  '  exciting  causes,'  all 
that  is  certainly  known  is,  that  softening  of  the 
cord  seems  to  set  in  not  unfrequently  in  persons 
who  have  been  subjected  to  one  or  other  of  them ; 
but  in  what  precise  mode  either  of  them  is 
related  to  the  subsequent  softening,  nothing  very 
definite  can  be  said.  Something,  nevertheless, 
may  be  advanced  by  way  of  suggestion — with 
the  view  more  especially  of  giving  some  direc- 
tion to  the  investigations  needful  for  clearing  up 
this  subject. 

Spinal  and  cerebral  softenings  probably  own 
a  similar  mode  of  origin.  Of  the  obstructions 
of  vessels  which  so  largely  determine  cerebral 
non-infiammatory  softenings,  it  is  those  due  to 
thrombosis  rather  than  to  embolism  which  inter- 
vene in  the  main  for  the  production  of  corre- 
sponding conditions  in  the  spinal  cord  (see  In- 
troduction, §  6,  (8)  and  (9)). 

It  is  well  known  that  the  causes  of  thrombosis 
are  principally  three,  and  that  in  different  cases, 
now  one  now  another  of  them  may  be  most  in- 
fluential ;  whilst  in  other  instances  two  or  more 
of  these  causes  may  co-operate.  These  three 
causes  are  (a)  thickenings,  irregularities,  or  de- 
generations of  the  inner  coats  of  the  vessels  ;  (b) 
slowness  of  blood-current;  (c)  peculiarities  in 
the  chemical  composition  of  the  blood,  rendering 
it  more  than  usually  prone  to  coagulate. 

The  thrombosis  may  take  place  in  the  arteries 
or  in  the  veins,  and  the  plexiform  arrangement  of 
the  spinal  vessels  which  exists,  together  with  the 
slowness  of  their  blood-current,  may  favour  the 
occurrence,  as  well  as  the  spread  of  the  process 
when  it  has  once  been  initiated.  Thus  a  process 
of  coagulation,  beginning,  perhaps,  in  some  very 
small  vessel,  may  gradually  extend  so  as  to 
involve  larger  and  larger  branches,  and  thereby 
increase  the  area  of  the  cord  which  is  deprived 
of  its  proper  blood-supply.  And  it  is  especially 
worthy  of  note,  in  this  connection,  that  the 
blood-supply  of  the  lower  end  of  the  cord  (where 
primary  softenings  are  most  common)  is  peculiar 
and  easily  interfered  with.  To  this  important 
point  Dr.  Moxon  has  recently  called  attention 
(Brit.  Med.  Jour.  vol.  i.,  1881).  In  short,  the  ana- 
tomical conditions  existing  in  the  cord,  both  on 
the  arterial  and  on  the  venous  side  of  its  circula- 
tion, are  probably  of  a  kind  distinctly  to  favour 
the  occurrence  of  thrombosis  ;  and,  if  there  were 
space  for  it,  we  might  attempt  to  show  some- 
thing as  to  the  respective  modes  of  action  of  the 
very  different  exciting  and  predisposing  causes 
which  have  been  previously  enumerated,  as  seem- 
ing to  be  in  relation  with  primary  softening  of 
this  part  of  the  nervous  system. 

Anatomical  Characters. — In  regard  to  their 
distribution  or  extent  in  the  cord  many  varieties 
of  softening  exist.  These  have  been  commonly 
recognised,  though  they  have  been  mostly  de- 
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Bcribed  under  corresponding  desif^nations  as  so 
many  varieties  of  '  myelitis.'  Thus,  we  may 
have  a  '  complete  transverse  softening,'  involving 
the  entire  thickness  of  the  cord  for  a  variable 
longitudinal  extent,  either  in  the  lumbar,  the 
dorsal,  or  in  the  cervical  region.  Or  the  softening 
may  be  more  limited  to  certain  subdivisions  of 
the  cord  in  one  or  other  of  these  regions— and 
then  constitute  an  '  incomplete  transverse  soften- 
ing.' Thus  it  may,  in  one  set  of  cases,  princi- 
pally affect  the  anterior  columns  and  grey  mat- 
ter ;  in  another  set  the  posterior  columns  and 
more  or  less  of  the  grey  matter.  Or  the  soften- 
ing may  be  central,  and  almost  confined  to  the 
grey  matter  through  a  considerable  extent  of 
the  cord,  as  in  '  diffuse  central  softening ;'  when 
this  change  involves  the  white  columns  as  well 
as  the  grey  matter  for  a  considerable  extent,  we 
have  what  is  called  'diffuse  softening'  of  the 
cord.  When  a  small  focus  of  softening  exists 
which  only  involves  part  of  the  transverse  area 
of  the  cord,  and  that  for  a  very  limited  extent, 
we  have  a  '  circumscribed  softening '  of  the  cord ; 
and  where  many  of  these  small  foci  are  scattered 
through  different  parts  and  regions  of  the  organ, 
we  have  what  is  loiown  as  '  disseminated  soften- 
ing-' 

An  accidental  damage  during  the  opening  of 
the  spinal  canal  must  not  be  confounded  with 
the  results  of  pathological  change.  In  a  spinal 
cord  bruised  in  the  manner  indicated  the  nerve- 
substance  may  be  softened  and  difluent,  and 
somewhat  resemble  a  patch  of  real  pathologi- 
cal softening.  Examination  with  the  microscope, 
however,  would  show,  amongst  the  fragments 
of  myeline  from  the  broken  nerve-tubules  in 
the  former  case,  an  entire  absence  of  the  large 
granulation-corpuscles,  which  are,  on  the  con- 
trary, invariably  present  in  a  patch  of  real 
pathological  softening.  If  there  were,  after  such 
an  examination,  still  room  for  doubt,  this  might 
be  resolved  by  the  fact  that  the  softened  nerve- 
matter  in  a  patch  of  real  softening  of  the  cord, 
has  its  specific  gravity  lower  by  3-6  degrees 
than  that  of  other  healthy  portions  of  the  organ, 
whilst  in  the  patch  of  merely  bruised  nerve- 
substance  it  would  not  be  appreciably  lower 
than  normal.  The  normal  specific  gravity  of 
the  spinal  cord  varies  commonly  from  1033- 
1041  in  different  individuals— the  higher  figures 
being  most  frequently  met  with  in  elderly  per- 
sons. The  modes  of  estimating  the  specific 
gravity  have  been  discussed  by  the  writer  in 
Journ.of  Ment.  Science,  yo\.  xi.  1866. 

Where  the  process  of  softening  has  gone  on  to 
its  final  stages — in  a  case, for  instance,  of  'com- 
plete transverse  softening '—the  whole  substance 
of  the  cord  in  the  afiFected  site  is  reduced  to  a 
rather  dirty-looking  millcy  fluid,  which,  when 
the  membranes  are  cut  across,  flows  out  so  as  to 
leave  a  complete  gap  in  the  cord-siibstAnce  for 
an  extent,  it  may  be,  of  one  to  three  inches. 

Symptoms,  Course,  and  Terminations. — The 
symptomatology  of  this  disease  presents  an  ex- 
tremely wide  range,  in  accordance  with  the  vary- 
ing extent  and  sites  of  the  softening  in  the  cord, 
as  existing  in  different  patients. 

In  'circumscribed'  and  'disseminated  soften- 
ing,' for  instance,  the  symptomatology  would  be 
qxcesBively  variable  in  different  patients,  and, 
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especially  in  the  latter  class  of  cases,  it  might 
be  extremely  difficult  to  arrive  at  a  diagnosis. 
The  symptoms  could,  in  fact,  only  be  interpreted 
by  the  light  of  the  general  principles  applicable 
to  the  regional  and  pathological  diagnosis. 

Again,  in  cases  of  'diffuse  central  softening' 
the  symptoms — except  for  the  fact  that  they  set 
in  gradually  rather  than  abruptly — would  bear  a 
close  resemblance  to  those  of  haemorrhage  into 
the  spinal  cord,  where  the  blood  is  effused  into 
the  central  grey  matter  for  a  certain  extent  {see 
No.  8,  Spinal  Cord,  Heemorrliage  into). 
There  is  some  doubt,  indeed,  whether  these  latter 
cases  may  not  occur  principally  as  epipheno- 
mena  sequential  to  a  primary  central  softening. 

The  symptomatology  of  '  incomplete  transverse 
softenings '  of  the  cord,  is  for  the  most  part  ex- 
emplified by  the  second  stages  of  various  forms 
of  so-called  '  compression  myelitis  ' — cases,  that 
is,  in  which  the  anterior  regions  of  the  cord  more 
especially  are,  in  one  set  of  cases,  principally 
pressed  upon  either  by  tumour,  or  by  the  inflam- 
matory products  associated  with  vertebral  caries 
('  Pott's  Disease') ;  whilst  in  another  set  the  pos- 
terior columns  and  posterior  grey  matter  may 
undergo  a  similar  softening,  under  the  influence 
of  the  pressure  of  a  new  growth  impinging  upon 
the  cord  from  behind.  Cases  of  this  type,  how- 
ever, may  easily  and  do  often  merge  into  '  com- 
plete transverse  softening '  (commonly  known  as 
'complete transverse  myelitis').  Both  complete 
and  incomplete  forms  also  often  occur  in  the 
cord,  quite  independently  of  pressure. 

Of  these  states  it  will  be  well,  for  the  sake  of 
brevity,  to  confine  our  attention  principally  to 
'  complete  transverse  softening.' 

In  a  case  of  complete  transverse  softening  in- 
volving the  mid-dorsal  region,  the  temperature 
in  the  axilla  usually  varies  between  98"^  and 
100°F.,  though  with  an  extension  of  the  pathologi- 
cal process,  or  towards  the  close  of  the  disease,  it 
may  rise  to  101°,  102°,  or  even  higher.  Mean- 
while the  lower  extremities  themselves  are  often 
distinctly  cold  to  the  hand — the  temperature 
being  in  some  cases  more  or  less  subnormal.  It 
is  important  to  note  this,  because  it  might  have 
been  supposed  that  hyperaemia  and  a  slightly 
elevated  temperature  would  exist,  owing  to  the 
vaso-motoT  nerves  of  the  limbs  being  paralysed. 

The  motor  paralysis  of  the  lower  extremities 
is  absolute,  and  the  abdominal  muscles  are  also 
powerless.  The  feet,  as  the  patient  lies  in  bed, 
are  extended  and  often  inverted,  so  that  the  great 
toes  cross  one  another.  The  skin  after  a  time 
tends  to  become  dry  and  scurfy.  The  muscles 
feel  flabby  to  the  hand,  but  they  waste  only  to  a 
slight  extent,  and  continue  week  after  week  to 
show  only  a  small  amount,  if  any,  of  diminution 
in  the  degree  of  their  irritability  to  faradaic  and 
to  galvanic  currents. 

The  sensibility  of  the  limbs  is  completely  abo- 
lished both  for  tactile  and  painful  impressions,  as 
well  as  for  differences  of  temperature  and  tick- 
ling. A  like  abolition  of  sensibility  exists  over 
the  trunk  up  to  the  level  of  the  '  ensiform  area  ' 
whilst  above  this  level  the  sensibility  becomes 
quite  natural.  Though  the  upper  limit  of  anaes- 
thesia may  be  quite  sharply  defined,  yet  in  these 
cases  of  complete  transverse  softening  there  is 
often  no  distinct '  girdle-sensation.' 
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TLe  muscles  of  the  lower  extremities  may 
ehow  some  slight  irritability  -n-hen  they  are  for- 
cibly tapped,  and  -when  the  soles  of  the  feet  are 
strongly  tickled  there  may  be  very  slight  move- 
ments of  the  toes  ;  but  beyond  this  there  is  often 
an  entire  absence  of  all  reflex  movements — there 
is  no  ankle-clonus,  no  knee-reflex,  and  a  similar 
absence  of  the  cremasteric  and  abdominal  re- 
flexes.' In  the  initial  stages  of  the  affection, 
liovcever,  and  especially  when  the  softening  is 
not  completely  transverse,  all  these  reflexes  may 
De  extremely  well-marked  for  a  time,  though  they 
tend  gradually  to  diminish. 

For  the  first  ten  days  or  a  fortnight  there  is 
often  complete  retention  of  urine,  but  after  this 
time,  when  the  lumbar  region  of  the  cord  again 
becomes  capable  of  manifesting  to  some  extent 
its  centric  functions,  the  initial  retention  gives 
place  to  incontinence  of  urine.  This  fluid  may  be 
discharged  at  intervals  of  two  to  three  hours  in 
small  quantities,  owing  to  the  occurrence  of  reflex 
contractions  of  the  bladder  whenever  it  attains 
a  certain  degree  of  fulness.  The  passage  of  a 
catheter,  however,  in  these  cases  will  often  show 
that  the  bladder  is  never  completely  emptied — 
two  to  four  ounces  remaining  after  the  reflex 
contractions.  Unless  special  precautions  are  taken, 
the  urine,  in  such  patients,  speedily  becomes  am- 
moniacal,  and  more  or  less  loaded  with  mucus. 

The  bowels  are  usually  constipated,  and  re- 
lieved only  after  the  administration  of  aperients 
or  enemata.  At  these  times  there  is  generally 
incontinence  of  fseces — the  patient  having  no 
power  of  controlling  the  reflex  actions  concerned 
in  defsecation  when  they  have  once  been  strongly 
excited.  The  actual  passage  of  the  motion  is 
moreover  often  unfelt. 

Under  the  irritative  influences  emanating  from 
the  seat  of  softening  during  the  period  of  its 
establishment,  a  small  bed-sore  may  begin  to 
form,  often  amenable  to  treatment.  Later  on, 
sloughs  are  apt  to  form  upon  the  heels,  over  the 
malleoli,  and  in  other  situations  habitually  ex- 
posed to  continuous  pressure.  But  the  most  fre- 
quent site  for  intractable  sloughing  bed-sores  is 
over  the  sacrum.  Inflammation  of  the  mucous 
membrane  of  the  bladder  is  at  last  set  up  ;  and 
the  inflammation  may  extend  up  one  or  both 
ureters,  so  as  to  implicate  the  pelvis  of  the  kid- 
ney, when  minute  abscesses  may  also  form  in 
the  kidney  itself. 

Under  the  influence  of  these  various  conditions 
the  patient's  appetite  and  strength  gradually  fail  ; 
emaciation  proceeds ;  and  death  after  a  time  may 
come  from  sheer  exhaustion,  aided,  perhaps,  by 
some  intercurrent  inflammatory  affection  of  the 
lungs.  Other  modes  of  death  are  pointed  out  in 
the  section  on  Prognosis. 

Diagnosis. — The  recognition  of  this  disease  at 
the  bedside  often  presents  considerable  difBoul- 

'  In  one  recent  case  In  which  paraplegia  had  existed  for 
over  three  months,  in  consequence  of  a  complete  trans- 
verse softening  In  the  upper  dorsal  region  (with. the 
above-mentioned  clinical  signs),  the  writer  was  much 
struck  with  the  extremely  pallid  appearance  of  the  grey 
matter  through  the  whole  length  of  the  cord  below  the 
seat  of  softening.  The  absence  of  the  reflexes  may  be  in 
part  due  to  such  condition  of  the  grey  matter,  and  this 
itself  may  be  caused  by  a  spasm  of  its  vessels  in  some 
way  induced  by  the  lesion  above.  Some  amount  of  spasm 
may  also  exist  in.the  vessels  of  the  limbs,  whose  tempera- 
ture is  often  rather  sub-normal. 
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ties.  We  must  be  guided  partly  (a)  by  the 
patient's  history  and  state ;  partly  (6)  by  the 
mode  of  onset  of  the  disease  ;  and  partly  (c)  by 
the  symptoms  of  the  fuUy  established  affection. 

(a)  The  points  in  regard  to  previous  history 
which  are  of  principal  significance  are  referred 
to  under  the  head  of  ^Etiology.  In  regard  to  (6) 
mode  of  onset,  this  is  usually  not  abrupt  and 
sudden  ;  there  is  rather  a  slow  increase  of  para- 
lysis during  a  week,  ten  days,  or  a  fortnight. 
Still,  it  is  a  fact  that  softening  of  the  cord  (ap- 
parently due  to  thrombosis)  does  occasionally 
cause  a  sudden  incomplete  paralysis,  though  such 
paralysis  increases  subsequently  in  the  manner 
above  stated.  Such  a  case  must  not  therefore 
be  confounded  with  haemorrhage  into  the  cord, 
merely  by  reason  of  its  absolutely  abrupt  onset. 

The  extent  to  which  the  diagnosis  turns  upon 
(c)  the  nature  of  the  symptoms  of  the  fully-estab- 
lished affection,  cannot  be  very  definitely  defined 
except  in  some  cases.  When  the  softening  is 
slight  and  partial,  it  gives  rise  to  no  distinctive 
symptoms;  but  where  there  are  clinical  signs  of 
the  existence  of  a  complete  transverse  lesion,  the 
chances  are  that  the  lesion  itself  is,  if  not  a  pri- 
mary, at  all  events  a  secondary  softening. 

In  regard  to  the  regional  diagnosis  of  soften- 
ing of  the  spinal  cord,  the  following  points 
require  to  be  borne  in  mind  : — 

The  indications  as  to  the  transverse  area  in- 
volved, and  fls  to  the  upper  limits  of  the  change 
in  the  spinal  cord,  are  wholly  derivable  from  the 
presence  or  absence  of  the  various  signs  and 
symptoms  which  have  been  set  forth  in  the 
Introduction,  §  8,  (a),  and  §  11. 

The  attempt  to  ascertain  the  lower  level  of  the 
lesion,  and  consequently  its  longitudinal  extent 
in  the  cord,  is  always  difl&cult,  and  often  cannot 
be  achieved  with  any  success.  The  indications 
are  all  obscure,  uncertain,  and  apt  to  fail.  This 
is  especially  the  case  if  we  attempt  to  base  an 
opinion  on  the  fact  of  the  existence  or  absence  of 
superficial  reflexes  {see  §  6,  (a)  ).  Thus, complete 
transverse  softening  may  exist  in  the  upper  dor- 
sal region,  and  extensive  secondary  degenera- 
tions may  have  been  produced,  yet  for  week  after 
week  there  may  be  a  complete  absence  of  all 
the  reflexes  (superficial  and  deep)  dependent 
upon  the  cord  below  the  upper  dorsal  region. 
This  the  writer  has  lately  ascertained  by  re- 
peated clinical  examinations  of  cases  whose  na- 
ture has  been  subsequently  verified  post  mortem. 

Pbognosis. — The  prognosis  in  a  case  of  para- 
plegia must  always  involve  a  twofold  problem : 
— (1)  as  to  the  duration  of  paralysis,  or  the  pro- 
bability of  recovery  ;  (2)  as  to  the  danger  to  life. 

(1)  The  chance  of  ultimate  recovery  from  para- 
lysis would  vary  inversely  with  the  size  or 
extent  of  the  lesion  existing  after  the  first  ten 
days  or  a  fortnight — that  is,  by  the  time  soften- 
ing has  been  unmistakably  established,  and  when 
the  chance  of  such  an  event  being  warded  off  by 
the  establishment  of  a  collateral  circulation  no 
longer  exists.  But  where  a  reinstatement  of 
blood-supply  does  take  place,  all  symptoms  of 
paralysis  may  gradually  disappear  in  the  course 
of  some  weeks,  or,  it  may  be,  months. 

(2)  Danger  to  life  is  brought  about  in  many 
ways,  and  a  fatal  result  may  be  entailed  (a)  by 
a  gradual  extension  upwards  of  the  process  of 
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softening  (especially  -vrhero  it  exists  in  the  lower 
cer\ncal  or  upper  dorsal  region)  so  as  to  involve 
paralysis  of  tho  diaphragm,  or  an  extreme  inter- 
ference with  the  heart's  action,    (b)  Inflamma- 
tion of  the  bladder,  followed  by  implication  of 
other  portions  of  the  urinary  tract,  may  lead  on 
to  death  after  the  paralysis  has  lasted  for  some 
.months,    (c)  About  the  same  period  extensive 
'■  bed-sores  may  form,  and  the  patient  may,  after 
'  a  time,  die  exhausted,  or  from  blood-poisoning. 
'(cZ)  The  supervention  of  an  intercurrent  pneu- 
-monia  may  lead  on  to  a  fatal  result;  or  (e)  the 
'end  may  come  from  the  extension  inwards  of  the 
process  of  sloughing,  so  as  to  lead  to  the  esta- 
blishment of  a  rapidly  fatal  spinal  meningitis. 
Still,  in  some  eases  the  patient  may  remain 
paralysed  for  a  very  long  time  before  a  fatal  ter- 
mination is  brought  about. 

Treatment. — Our  power  to  deal  with  the  soft- 
ened condition  itself  of  the  spinal  cord  is  ex- 
tremely small,  whether  it  may  have  been  caused 
by  thrombosis  or  by  compression.  During  the 
early  stages  probably  the  less  that  is  done  in  the 
way  of  active  interference  the  better.  The  prin- 
cipal indications  are  that  the  patient  should  have 
absolute  rest  in  bed,  and  for  the  first  few  days  at 
least  a  rather  sparing  diet ;  spoon  diet  being  de- 
sirable where  distinct  elevation  of  temperature 
exists.  The  secretions  should  be  regulated,  and 
the  urine,  if  necessary,  drawn  off  by  a  thoroughly 
clean  catheter  smeared  with  carbolised  oil.  Seda- 
tives, such  as  bromide  of  potassium,  either  alone 
or  in  combination  with  chloral,  may  be  needed  at 
night,  for  a  time,  so  as  to  ensure  sound  and  re- 
freshing sleep. 

Should  the  patient's  general  health  be  weak  or 
deranged,  as  is  so  often  the  case,  every  effort 
must  be  made  to  improve  it  by  means  of  an  easily 
assimilated  but  generous  diet,  gradually  increased, 
and  by  the  exhibition  of  suitable  tonics,  with  or 
without  small  doses  of  cod-liver  oil.  It  is  far 
better  to  trust  to  such  general  means  than  to  the 
supposed  influence  of  phosphorus,  or  any  other 
drug.  To  expect  any  of  them  to  have  a  direct 
influence  in  restoring  softened  nerve-tissue  is 
vain;  and  any  good  that  may  be  achieved  by 
drugs  alone  is  probably  brought  about  either  by 
their  power  of  regulating  some  of  the  principal 
functions  of  the  body,  or  by  improving  its  nutri- 
tive processes  generally. 

Still  scarcely  any  morbid  condition  exists  in 
which  more  constant  care  and  vigilance  are  needed 
than  in  the  pa/rapkgic  state,  in  order  to  correct 
or  ward  off  its  numerous  incidental  troubles  or 
complications. 

One  of  the  first  points  claiming  attention  in 
the  early  stages  of  a  case  of  paraplegia  is  to  take 
such  measures  as  will  stave  off  the  occurrence  of 
bed-sores  as  long  as  possible.  These  precautions 
are  especially  needful  where  the  paraplegia  is 
complete,  and  where  loss  of  sensibility  exists. 
The  patient  should  at  an  early  stage  of  the  dis- 
ease be  placed  upon  a  water-bed  ;  and  those 
forms  are  most  suitable  in  which  there  is  a 
canal  through  the  centre  for  the  passage  down- 
wards of  the  evacuations.  The  patient  must  be 
kept  scrupulously  clean  and  dry ;  and  no  folds 
of  the  bed-clothes  must  be  pormited  to  press 
against  the  skin.  If  possible,  the  patient  should 
not  b«  allowed  to  lie  habitually  upon  his  back, 
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but  occasionally  in  a  prone  or  lateral  position. 
Tho  skin  over  the  sacrum  especially  must  be 
carefully  watched,  and  on  the  least  sign  of  a 
patch  of  undue  redness  there,  it  should  be  rubbed 
once  or  twice  a  day  with  a  mixture  of  equal 
parts  of  olive-oil  and  spirits  of  wine.  If  it 
becomes  actually  abraded  it  should  be  dressed 
with  zinc  ointment,  smeared  over  a  piece  of  soft 
lint. 

For  the  first  fortnight  or  more  there  may  bo 
complete  retention  of  urine,  which  then  requires 
to  be  drawn  off  night  and  morning  by  catheter. 
During  this  period  great  care  should  be  taken  in 
regard  to  the  cleanliness  of  the  catheter  em- 
ployed, and  only  instruments  which  have  been 
smeared  with  carbolised  oil  should  be  used.  Care- 
lessness in  this  respect  will  tend  to  bring  on  cys- 
titis at  an  early  date,  with  alkalinity  of  urine, 
and  may  thus  quite  prematurely  aggravate  the 
bladder-troubles.  As  soon  as  the  bladder  begins 
to  empty  itself  again,  in  a  reflex  manner,  at 
intervals  throughout  the  day,  the  use  of  the 
catheter  may  be  discontinued  as  long  as  the 
water  which  comes  away  continues  to  be  clear 
and  acid.  During  this  period  of  incontinence  it 
will  be  necessary  to  draw  off  the  urine  from 
time  to  time  for  the  purposes  of  examination. 
As  before  stated,  the  bladder  never  completely 
empties  itself.  After  this  state  of  things  has 
continued  for  some  weeks,  the  urine  at  last  gene- 
rally becomes  alkaline,  ammoniacal,  and  more  oi 
less  mixed  with  mucus.  At  this  stage  the  blad- 
der should  again  be  emptied  once  or  twice  daily, 
and  washed  out  each  time  with  6  to  8  oz.  of 
quinine  solution  (2  grains  to  the  ounce,  with 
enough  of  ddute  sulphuric  acid  to  dissolve  it) ; 
or  with  a  1-2  per  cent,  solution  of  the  new  drug, 
'  resorcin.'  This  will  prove  the  best  means  of 
warding  off  or  of  mitigating  inflammation  of 
the  bladder ;  and  thus  perhaps  of  preventing  its 
extension  to  the  ureters  and  kidneys. 

In  regard  to  the  bowels,  purgatives  will  pro- 
bably be  required  from  the  first,  as  without 
their  use  there  will  be  no  evacuation.  Some- 
times a  simple  enema  will  sufiB.ce.  Scybalae  tend 
to  accumulate  in  the  large  intestine,  unless  its 
contractility  can  be  aroused  occasionally  by  a 
large  injection,  consisting  of  three  pints  of  warm 
thin  gruel,  together  with  half  an  ounce  of  spirits 
of  turpentine  and  an  ounce  of  castor  oil. 

Where  the  disease  has  reached  the  chronic 
stage,  and  when  death  is  not  inevitable,  the  mus- 
cles should  be  faradised  or  galvanised  three 
times  a  week,  with  a  view  to  maintaining  their 
nutrition,  and  in  old  and  extreme  cases  of  this 
sort,  good  results  seem  occasionally  to  have  been 
obtained  by  passing  fine  needles  through  the 
skin  into  the  muscles,  and  then  connecting  these 
needles,  one  after  another,  with  the  negative 
pole  of  a  voltaic  battery  of  suitable  strength, 
the  positive  pole  being  applied  at  the  same  time 
to  the  back,  or  to  the  limb  above  the  transfixed 
muscle,  by  means  of  a  damp  sponge,  in  the  usual 
way.  This  method,  recommended  especially  by 
Dr.  J.  E.  Morgan,  is  only  suitable  where  there  is 
also  loss  of  sensibility. 

When  in  the  final  st^ages  of  paraplegia  large 
and  sloughing  bed-sores  have  formed,  they  will 
require  the  most  constant  care  and  attention. 
Poultices  may  bo  at  first  needed  till  the  sloughs 
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have  separated,  and  afterwards  the  wounds  must 
be  variously  dressed  according  to  their  condition. 
An  ointment  composed  of  ten  grains  of  carbolic 
acid  to  one  ounce  of  vaseline  may  be  employed  ; 
or  more  stimulating  applications  may  be  needed. 
Sometimes  the  iodide  of  starch  paste  forms  a 
suitable  dressing. 

10.  Infantile  Paralysis.   (S^es  Infantile  Pa- 

EALYSIS. 

11.  Acute  Spinal  Paralysis  of  Adults. — 

Stnon.  :  Poliomyelitis  Anterior  Acuta ;  Acute 
Inflammation  of  the  Grey  Anterior  Horns ;  Acute 
Atrophic  Spinal  Paralysis ;  Fr.  Paralysie  spinale 
airophique  aigue;  G-er.  Poliomyelitis  Anterior 
Acuta  •  Acute  Spinalldhmung  hei  Erwachsenen. 

This  is  essentially  the  same  disease  as  that 
known  as  infantile  paralysis  {see  Infantilh 
Paealtsis),  though  presenting  certain  difiFerences 
from  the  fact  of  its  occurring  in  adults.  Its 
existence,  however,  was  not  distinctly  recognised 
till  about  the  year  1865,  when  illustrative  cases 
were  published  almost  simultaneously  by  Du- 
chenne  and  Morritz  Meyer.  Now  that  observers 
have  been  on  the  look-out  for  it,  it  has  proved 
to  be  one  which  is  by  no  means  uncommon, 
although  it  is  very  much  rarer  than  the  similar 
affection  in  infancy  or  early  childhood.  The 
disease  is  more  difficult  to  recognise  in  adults, 
because  in  them  other  afFections  occur  with  which 
it  is  quite  possible  that  it  may  be  confounded. 

.SItiolost. — The  aetiology  of  this  affection  in 
adults  is  just  as  obscure  as  it  is  in  children. 
Sometimes  it  manifests  itself  without  any  assign- 
able cause ;  whilst  at  other  times  there  is  the 
possibility  that  exposure  to  wet  and  cold,  some 
shock  or  blow,  or  some  antecedent  acute  febrile 
iUness  may  have  had  to  do  with  its  origin. 

Stmptoms. — It  will  principally  be  necessary 
in  this  place  to  point  out  the  manner  in  which 
the  group  of  signs  and  symptoms  characteristic 
of  the  disease  in  infancy  becomes  modified  when 
it  occurs  in  the  adult. 

The  first  set  of  differences  is  due  to  the  minor 
irritability  of  the  nervous  system  in  the  adult,  as 
compared  with  that  of  the  young  child.  The 
initial  febrile  symptoms  may  be  so  slight  as  to 
escape  notice;  convulsions  have  never  been  met 
with ;  and  preliminary  head-symptoms  are  gener- 
ally very  slight.  Some  headache,  or  mental 
dulness,  may  be  present ;  and  vomiting  occurs 
not  unfrequently. 

Paralysis  then  sets  in  speedily— it  may  be 
within  a  few  hours — and  is  more  or  less  wide- 
spread. The  muscles  are  flaccid ;  reflex  actions 
are  abolished  or  greatly  diminished.  In  the 
course  of  a  few  days,  generally,  improvement  as 
regards  motor  power  sets  in,  and  very  slowly  pro- 
gresses. It  may  go  on  continuously  to  complete 
recovery  in  the  course  of  a  few  months ;  or,  as 
often  happens,  such  recovery  is  only  partial. 
In  the  latter  case  certain  muscles  or  groups  of 
muscles  remain  paralysed,  and  in  them  a  rapid 
atrophy  occurs.  When  tested  electrically,  these 
muscles  exhibit  the  '  reaction  of  degeneration.' 
The  affected  parts  are  cold,  and  sometimes  more 
or  less  cyanotic.  There  is  no  impairment  of 
sensibility ;  and  no  interference  with  the  func- 
tions of  the  bladder  or  rectum. 

All  the  characters  mentioned  in  the  last  para- 
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graph  accord  with  those  which  present  them- 
selves in  infantile  paralysis,  but  later  on  differ- 
ences again  show  themselves.  One  of  the  cha- 
racteristic features  in  the  child  is  arrest  of  growth 
in  the  parts  aflTeeted,  so  that  the  limbs  or  parts 
of  limbs  paralysed  remain  more  or  less  abortive. 
This,  of  course,  cannot  occur  in  the  adult ;  and 
also  owing  to  the  fact  that  the  joints  are  stronger, 
the  secondary  deformities  (often  so  serious  in 
the  child)  are  not  met  with  to  the  same  extent  in 
adults. 

Prognosis. — This  is  not  a  disease  dangerous 
to  life.  Complete  recovery  not  unfrequently 
takes  place,  and  that  too,  as  the  writer  has  re- 
cently seen,  where  the  paralysis  may  have  been 
widesp:-  .1 1,  affecting  aU  the  limbs  for  a  time, 
and  leatling  to  marked  atrophy  in  the  muscles  of 
the  lower  extremities.  In  other  cases,  there  is 
left  in  particular  parts  a  chronic  remainder  of 
paralysis  with  atrophy,  just  as  we  find  to  be  the 
case  in  children. 

Diagnosis. — The  mode  of  origination  of  the 
disease ;  the  fact  that  the  paralysis  is  purely 
motor,  and  accompanied  by  no  interference  with 
sensibility ;  the  fact  that  after  the  first  few  days 
at  least  the  functions  of  the  bladder  and  rectum 
are  not  interfered  with ;  and  also  that  in  later 
stages  there  is  atrophy  of  muscles,  and  the  exist- 
ence of  the  electrical  'reaction  of  degeneration' 
— these  constitute  a  group  of  conditions  which, 
taken  as  a  whole,  is  thoroughly  distinctive. 

The  disease  with  which  it  is  most  liable  to  be 
confounded  is  that  about  to  be  described,  namely, 
(13)  Chronic  Atrophic  Spinal  Paralysis. 
The  points  of  distinction  will,  therefore,  be 
given  under  it.  'Progressive  muscular  atrophy,' 
if  we  bear  in  mind  its  very  chronic  onset,  is  much 
less  liable  to  be  confounded  with  the  present 
disease,  as  also  if  we  recollect  that  in  it  atrophy 
makes  its  appearance  before  paralysis  rather  than 
after,  and  that  the  electrical  reactions  axe  nota,bly 
different. 

The  fact  of  the  absence  of  spasms,  the  diminu- 
tion of  reflexes,  the  non-interference  with  sensi- 
bility and  with  the  sphincters,  together  with  the 
abrupt  origin  of  the  disease,  suffice  to  separate 
the  acute  spinal  paralysis  of  adults  from  all  other 
affections  of  the  spinal  cord. 

Treatment. — This  disease  must  be  dealt  with 
on  precisely  the  same  principles  as  those  which 
are  applicable  to  the  corresponding  affection  in 
young  children.  Eepetition  is,  therefore,  here 
unnecessary.    See  Infantile  Paralysis. 

12.  Acute  Ascending  Paralysis. — Synon.  : 
Paralysis  Ascendens  Acuta;  Landry's  Paralysis; 
Fr.  Paralysie  ascendante  aigue;  Ger.  Paralysis 
ascendens  acuta. 

Definition. — A  mysterious  affection  of  the 
spinal  cord,  first  definitely  described  by  Landry 
in  1869  ;  characterised  on  its  clinical  side  by  the 
existence  of  a  progressive  paralysis,  advancing 
rapidly  from  below  upwards,  so  as  finally  to 
implicate  parts  dependent  for  their  innervation 
upon  the  medulla  oblongata  ;  characterised  also 
on  its  anatomical  side  by  the  most  puzzling 
absence  of  any  appreciable  pathological  change. 

On  account  of  the  latter  peculiarity,  the  dis- 
ease ought  not  tobe  described  in  the  present  place, 
but  rather  to  constitute  the  first  of  Class  II. 
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But  this  disease,  together  with  '  acute  spinal 
paralysis'  and  'chronic  spinal  paralysis,'  have 
such  an  amount  of  similarity  from  a  clinical 
point  of  view,  that  it  seems  very  desirable  for 
their  descriptions  to  follow  one  another,  so  that 
mutual  alliances  as  well  as  differences  may  be 
the  more  distinctly  appreciated. 

Etiology  and  Pathology. — The  causes  and 
pathogenesis  of  this  affection  are  just  as  ob- 
scure as  those  of  the  disease  last  referred  to. 
Exposure  to  cold,  and  emotional  disturbances 
(with  or  without  suppression  of  menstruation  in 
the  female)  have  been  observed  occasionally  as 
precursors.  Occasionally,  too,  this  disease  has 
supervened  during  convalescence  from  some  pre- 
vious acute  febrile  malady.  Syphilis  is  thought 
by  a  few  (but  on  no  sufficient  evidence)  to  have 
something  to  do  with  the  pathogenesis  of  this 
affection.  Westphal,  again,  is  inclined  to  believe 
in  the  possibility  of  some  toxic  influence — though 
this  also  is  little  more  than  a  mere  supposition. 
The  disease  seems  principally  to  occur  in  persons 
between  the  ages  of  twenty  and  forty,  and  to  be 
decidedly  more  frequent  in  males  than  in  females. 
Although  the  brain  and  spinal  cord  of  those 
who  have  died  from  this  affection  have  now  been 
frequently  examined  by  sldlled  observers,  the 
results  have  hitherto  been  entirely  negative,  so 
far  as  morbid  anatomy  is  concerned. 

Symptoms,  Cotjesk,  ■  and  Terminations.  — 
About  the  prodromata  there  is  nothing  distinc- 
tive— they  may  be  absent.  When  present  there 
may,  for  a  few  days,  or  even  for  a  few  weelcs,  be 
a  slight  febrile  condition  from  time  to  time,  with 
H  sense  of  weariness,  and  more  or  less  numbness 
in  the  limbs,  especially  in  the  tips  of  the  fingers 
and  in  the  feet. 

The  disease  then  more  definitely  declares  itself 
by  a  marked  weakness  of  the  lower  extremities  ; 
soon  to  be  followed  by  actual  paralysis,  which, 
as  in  the  '  subaciite  and  chronic  spinal  paralysis,' 
shows  itself  first  in  the  distal  portions  of  the 
limbs,  and  gradually  approaches  the  trunk,  so 
that  in  the  course  of  two  or  three  days  the  para- 
lysis of  the  lower  extremities  becomes  complete. 

The  trunk  muscles  are  next  and  soon  impli- 
cated in  a  similar  manner.  The  patient  can  no 
longer  sit  up  or  turn  in  bed.  Respiration  be- 
comes more  and  more  affected,  and  defaecation  is 
interfered  with,  through  weakening  of  the  abdo- 
minal muscles. 

Next,  though  sometimes  after  a  distinct  inter- 
val, the  upper  extremities  become  implicated ; 
though  here  again  the  paralysis  first  involves 
the  distal  portions  of  the  extremities,  and  thence 
gradually  spreads  (after  a  period  in  which  mere 
paresis  exists),  till  the  whole  limbs  become  com- 
pletely powerless. 

The  paralysed  limbs,  both  upper  and  lower, 
are  lax,  and  show  no  trace  of  contraction.  Though 
the  rauseles  are  flaccid,  they  do  not  undergo  a 
markad  amount  of  atrophy,  as  is  the  case  in 
acute  spinal  paralysis.' 

In  accordance  with  this  latter  peculiarity,  there 
is  the  further  striking  characteristic  that  the 
electrical  reactions  of  nerves  and  muscles  continue 
■perfectly  normal.  This  seems  now  to  be  a  well- 
attested  fact,  and  it  has  been  verified  by  good 
observers  even  after  complete  paralysis  (without 
atrophy)  has  existed  for  several  weeks. 


Sensibility  is  scarcely,  if  a*  all  affected;  nor,  as 
a  rule,  are  paius  compiuiii.  a  of  in  the  paralysed 
parts. 

The  nutrition  of  the  skin  is  not  impaired,  so 
that  there  is  no  tendency  to  the  formation  of  bed- 
sores. Coldness  and  cyanosis  do  not  seem  to  be 
characteristics  of  this  affection. 

The  sphincters  are  usually  iwt  at  all  affected. 
Constipation  is  often  markec^  and  defaecation  may ' 
be  rendered  difficult  owing  to  paralysis  of  the 
abdominal  muscles. 

In  regard  to  reflex  actions,  these — especially 
the  skin-reflexes — may  not  be  much  affected  at 
first,  but  may  be  abolished  later  on.  Existing 
informjitinn  is  defective  concerning  '  tendon-re- 
fiexes'  in  this  affection,  and  the  writer  has  made 
no  observations  on  the  point  himself. 

As  a  rule  there  is  no  febrile  elevation  of  tem- 
perature. 

At  the  stage  above  indicated,  in  nearly  one- 
third  of  the  recorded  cases,  or  it  may  be  even 
before  the  arms  have  become  much  implicated, 
the  disease  becomes  arrested,  and  after  a  brief 
interval  recovery  of  power  begins  to  manifest 
itself — usually  in  a  reverse  order,  so  that  power 
is  regained  first  over  the  arms,  then  over  the 
trunk,  and  subsequently  (in  the  course  of  several 
weeks)  over  the  lower  extremities. 

But  in  the  remaining  two-thirds  of  the  cases, 
after  the  arms  have  become  paralysed,  the  dis- 
ease stUl  progresses  so  as  to  affect  the  cervical 
muscles,  the  diaphragm,  and  finally  the  muscles 
innervated  by  the  motor  nerves  of  the  medulla. 
Thus,  in  its  later  phases  the  disease  is  charac- 
terised by  a  greatly  increasing  difficulty  in  re- 
spiration ;  great  weakness  in  voice ;  extreme  ra- 
pidity of  pulse;  and  possibly  by  inequality  of 
the  pupils.  Finally,  increasing  paralysis  of  the 
muscles  concerned  with  articulation  and  degluti- 
tion sets  in  ;  and,  owing  to  the  augmenting  dif- 
ficulties of  respiration,  death  may  arrive  at  any 
moment  by  asphyxia.  This  climax  of  the  disease 
may  be  reached  in  the  course  even  of  three 
or  four  days  ;  on  the  other  hand,  it  may  not  be 
reached  until  as  many  weeks  have  elapsed. 
Whenever  the  disease  has  advanced  so  far  as 
seriously  to  implicate  the  medulla,  recoveries  are 
comparatively  rare. 

In  quite  exceptional  cases  the  disease  may  pur- 
sue a  reverse  order  throughout;  implicating  the 
nerves  of  the  medulla  first,  then  those  of  the 
cervical  region  of  the  cord,  And  so  on.  The  cele- 
brated Cuvier  is  said  to  have  died  from  the  dis- 
ease, progressing  in  this  very  unusual  manner. 

PnoGNosis. — Nothing  can  be  added  concern- 
ing prognosis  beyond  what  has  been  above  indi- 
ciited  in  speaking  of  the  course  and  terminations 
of  the  disease.  It  seems  the  rule  that,  the  more 
rapid  the  progress  of  the  disease,  and  the  earlier 
the  medulla  is  affected,  the  more  is  a  fatal  ter- 
mination to  be  feared.  Still,  even  in  the  most 
acute  cases,  improvement  may  take  place. 

Diagnosis. — So  far  as  the  established  disease 
is  concerned,  we  have  in  this  affection,  in 
'  acute  spinal  paralysis  of  adults,'  and  in  sub- 
acute forms  of  '  chronic  spinal  paralysis  '  mala- 
dies that  present  certain  well-marked  points  of 
similarity.  In  each  we  have  to  do  with  simple 
motor  paralysis,  ■with  no  fever,  no  tenderness  or 
pains  in  the  spine,  no  pains  in  the  limbs  or  ocn- 
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tractions,  and  with  no  incontinence  of  urine  or 
I'leees,  or  tendency  to  the  occurrence  of  bed-sores. 

'  Acute  ascending  paralysis'  differs  from  both 
these  affections,  however,  in  the  important  fact 
that  rapid  atrophy  does  not  set  in  in  the  paralysed 
muscles,  and  that  the  electricial  reactions  in  no 
way  differ  from  those  met  with  in  healthy  nerves 
and  muscles.  In  the  very  acute  cases,  of  a  few 
days'  duration  only,  these  distinctions  would  be 
worthless,  as  suiScient  time  would  not  have 
elapsed  to  make  it  possible  for  either  of  them 
to  occur.  In  such  rapid  cases,  therefore,  the 
distinctly  progressive  character  or  the  disease  is 
that  which  will  serve  to  distinguish  it  from  the 
more  severe  cases  of  '  acute  spinal  paralysis,' 
in  which  the  paralysis  sets  in  simiiltaneously 
throughout  the  whole  of  the  parts  affected,  and 
often  with  a  pretty  distinct  initial  febrile  dis- 
turbance. Then,  again,  there  is  the  fact  that 
this  latter  disease  has  no  tendency  to  involve  the 
medulla,  and  is  only  very  rarely  fatal. 

It  is  in  the  diagnosis  of  the  more  slowly  evolved 
forms  of  '  acute  ascending  paralysis,'  from  the 
similarly  progressive  cases  of  '  chronic  spinal 
paralysis,'  that  the  development  of  rapid  atrophy 
of  the  muscles,  together  with  the  '  reaction  of 
degeneration '  comes  to  be  distinctive  of  the 
latter  affection.  Then,  again,  in  'acute  ascend- 
ing paralysis,'  there  is  a  longer  persistence  of 
reflex  actions,  and  a  far  greater  tendency  to  the 
manifestation  of  symptoms  showing  that  the 
medulla  oblongata  is  involved. 

Teeatment. —  The  absence  of  any  known 
pathological  substratum  for  this  disease  makes 
it  extremely  difficult  to  lay  down  any  directions 
for  treatment.  It  would  appear  that  we  have 
to  do  with  a  simple  alteration  of  the  molecular 
condition  of  the  spinal  motor  nerve-centres,  un- 
accompanied by  any  known  inflammation  or  irre- 
gularity of  vascular  supply. 

Under  these  circumstances,  the  patient  should 
be  put  upon  a  nutritious  but  easily  assimilable 
diet,  with  a  fair  amount  of  stimulants  ;  and, 
further,  we  may  endeavour  to  induce  a  change  in 
the  nutritive  and  functional  activity  of  the  spinal 
cord,  by  having  recourse  to  frictions  of  the  skin 
or  gentle  shampooing  of  the  limbs,  together  with 
brief  daily  applications  of  weak  faradic  ciurents 
to  many  of  the  affected  muscles. 

From  drugs,  perhaps  the  best  chance  of  bene- 
ficial results  may  be  looked  for  from  combina- 
tions of  iron  and  arsenic,  or  from  the  cautious 
Tise  of  small  doses  of  strychnia.  Iodide  of  potas- 
sium would  probably  be  useless.  Sulphur  baths 
should  be  had  recourse  to  in  the  more  chronic 
cases. 

13.  Clironic  Atrophic  Spinal  Paralysis. 
Synon.  :  Subacute  and  Chronic  Inflammation  of 
the  G-rey  Anterior  Horns ;  Poliomyelitis  Anterior 
Subacuta  et  Chronica;  Fr.  Paralysie  generale 
spinale  anterieure  subaigue  ;  Ger.  SuhaciUe  Spi- 
nodldhmung  Erwachsener ;  Subacute  Spinalpara- 
lysie. 

Nattjhe,  .33TIOI.OGT,  AND  Pathologt. — This 
disease  was  described  by  Duchenne  in  1853,  and 
then  again  more  completely  in  1872,  as  a  more 
or  less  rapidly  advancing  motor  paralysis,  as- 
sociatod  with  atrophy  of  the  muscles  affected, 
and  loss  of  their  faradic  excitability. 
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He  believed  the  disease  to  be  dependent  upon 
a  chronic  degeneration  occurring  in  the  grey 
anterior  horns,  and  this  view  is  supported  by  the 
few  examinations  as  yet  made  of  persons  who 
have  been  the  subjects  of  this  affection.  The 
pathological  changes  in  the  anterior  horns  have 
been  associated  with  atrophy  of  the  anterioT 
nerve-roots. 

The  causes  of  the  malady  are  at  present 
almost  wholly  unknown  ;  but  it  occurs  princi- 
pally in  individuals  between  the  ages  of  thirty 
and  fifty  years.  As  with  other  chronic  spinal 
affections,  so  here,  there  has  often  been  one  or 
other  of  the  following  events  occurring  some 
little  time  before  the  onset  of  the  disease : — 
Exposure  to  cold  and  damp,  some  shock  or  con- 
cussion, venereal  excesses,  or  great  fatigue  in- 
duced by  other  causes.  But  what  share  the 
pre-existence  of  one  or  other  of  these  conditions 
may  have  had  in  initiating  the  disease  cannot  at 
present  be  defined. 

Symptoms. — In  the  subacute  cases,  paralysis 
ma}'  become  developed  (usually  in  the  lower 
extremities  first)  in  the  course  of  a  few  days  or 
weeks  ;  at  the  same  time  there  may  be  some 
very  slight  initial  febrile  disturbance,  and  pos- 
sibly some  shooting  pains  in  the  back  and  limbs. 

In  the  more  chronic  cases,  the  latter  symptoms 
may  be  absent,  and  the  onset  of  paralysis  is 
very  much  slower.  There  may  be  at  first  mere 
paresis,  felt  most  in  the  ankles  and  knees ; 
but  gradually  (often  after  many  months)  this 
deepens  into  distinct  paralysis  of  certain  groups 
of  muscles,  or  of  the  entire  limbs.  The  muscles 
are  flabby  and  progressively  waste  ;  at  the  same 
time  they  cease  to  respond  well  or  even  at  all  to 
the  faradic  current,  and  become  more  sensitive  to 
the  voltaic.  There  may  also  be  notable  fibrillar 
twitchings  in  the  muscles  undergoing  this 
atrophic  process. 

Sensibility  is  unaffected.  Skin  and  tendon 
reflexes  are  abolished.  The  temperature  of  the 
affected  limbs  is  lowered  ;  and  the  feet  especially 
are  apt  to  be  cold  and  cyanotic. 

Soon  the  arms  become  affected  in  a  similar 
manner,  and  here  the  paralysis  may  first  affect 
either  the  extensors  or  the  flexors.  _  It  may 
remain  more  or  less  limited  to  certain  groups 
of  muscles,  or  may  gradually  extend  so  as  to 
implicate  the  whole  limb.  The  distal  parts  are 
usually,  however,  more  completely  involved  than 
the  proximal.  In  the  arms  the  same  kind  of 
phenomena  occur  as  in  the  lower  extremities, 
and  there  is  a  similar  absence  of  rigidities  or 
contractures. 

There  is  no  tendency  to  the  formation  of  bed- 
sores, and  the  nutrition  of  the  skin  seems  to  be 
unimpaired. 

The  rectum,  the  bladder,  and  the  sexual 
organs  are  usually  quite  unaffected. 

After  a  time,  the  excessive  reaction  of  the 
wasted  muscles  to  the  galvanic  current  decidedly 
diminishes ;  though  in  the  earlier  stages  of  this 
affection  the  electrical  'reaction  of  degenera- 
tion '  exists  with  all  its  characteristic  details. 

Prognosis,  Cotjrsm,  and  Terminations. — In 
the  subacute  cases,  after  a  month  or  two, 
improvement  may  gradually  begin  to  manifest 
itself;  and  in  exceptional  instances  this  may  go 
on  slowly,  but  steadily,  to  complete  recovery.  In 
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other  of  these  cases,  however,  certain  muscles 
or  groups  of  muscles  do  not  undergo  the  same 
improvement  as  the  others ;  they  may  continue 
pajalysed,  and  become  more  and  more  atrophied. 

In  the  more  chronic  cases,  recovery  is  scarcely 
to  be  looked  for ;  though  after  the  symptoms 
have  developed  to  a  certain  extent,  it  occasion- 
ally happens  that  no  further  advance  is  made. 
Such  patients  may  remain  in  much  the  same 
condition  for  years. 

In  another  class  of  cases  the  malady  proves 
more  continuously  progressive,  so  that  after 
implicating  the  upper  and  lower  extremities 
severely,  the  morbid  process  may  extend  to  the 
tipper  cervical  region  of  the  cord,  so  as  greatly 
to  interfere  with  respiration ;  or  it  may  even 
extend  to  the  medulla,  so  as  to  involve  the 
tongue  and  pharyngeal  muscles,  and  more  or 
less  interfere  with  the  functions  of  articulation 
and  deglutition.  In  such  cases  death  is  liable 
to  occur  through  asphyxia  or  slowly  progressing 
exhaustion. 

In  the  majority  of  cases  of  this  disease, 
more  or  less  complete  recovery  occurs,  though 
it  may  be  only  after  two  to  four  years. 

Diagnosis. — This  malady  bears  a  closer  resem- 
blance to  the  '  acute  spinal  paralysis  '  of  adults 
than  to  any  other  affection.  The  two  diseases 
are  naturally  distinct  in  their  modes  of  initiation, 
but  as  established  diseases  (that  is,  in  their  later 
phases)  they  would  be  very  difficult  to  discrimi- 
nate from  one  another  in  the  absence  of  definite 
information  as  to  modes  of  onset — and  such  in- 
formation is  often  not  to  be  obtained.  It  is  the 
abrupt  commencement  of  the  paralysis  over  a 
wide  area  of  the  body  that  is  met  with  in,  and 
which  is  so  distinctive  of,  '  acute  spinal  para- 
lysis ' ;  whilst  in  the  subacute  forms,  and  more 
especially  in  '.chronic  atrophic  spinal  paralysis,' 
we  have  to  do  with  a  distinctly  progressive 
spread  of  the  disease  from  part  to  part. 

In  regard  to  the  discrimination  of  these  sub- 
acute and  chronic  forms  of  spinal  paralysis  from 
some  other  varieties  of  spinal  cord  disease,  the 
reader  may  refer  to  what  has  been  said  concern- 
ing the  grounds  on  which  the  diagnosis  of  '  acute 
spinal  paralysis  '  is  to  be  made  (see  (11),  Acute 
Spinal  Paralysis  of  AdiUts). 

In  '  amyotrophic  lateral  sclerosis '  the  upper 
extremities  may  be  paralysed,  wasted,  and  flaccid 
as  they  are  in  '  chronic  spinal  paralysis ' ;  but 
then  in  the  former  disease  there  would  be  the 
characteristically  different  combination  of  para- 
lysis without  wasting,  but  with  more  or  less 
rigidity  in  the  lower  extremities. 

For  the  distinguishing  characters  of  'acute 
ascending  paralysis '  see  the  account  of  that 
affection,  in  the  preceding  article. 

Treatment.  —  Possibly  counter-irritation  to 
the  spine  in  the  early  stages  may  do  good,  and 
should  certainly  be  tried.  Local  laleeding  would 
probably  be  useless.  A  nutritious  and  easily 
digestible  diet,  tonics,  and  rest  are  essential  in 
the  early  stages,  together  with  a  thorough  super- 
vision of  the  general  health.  Later  on,  electrical 
treatment  by  the  voltaic  current  must  be  had 
recour.se  to,  and  must  be  perseveriiiglv  continued 
for  lonp  periods,  until  the  muscles  again  begin  to 
respond  to  the  faradie  current.  The  electrical 
treatment  is  what  is  principally  to  be  relied  upon, 


and  except  in  the  subacute  cases  it  may  be  com- 
menced almost  from  the  first,  should  the  patient 
happen  to  come  under  observation  during  the 
early  stage  of  the  malady.  Sulphur  or  brine- 
baths  seem  at  times  to  do  much  good. 

14,  Progressive  Muscular  Atrophy.  Soc 

PEoaEEssrvE  Moscuulb  Ateophy. 

15,  Pseudo-hypertroph.io  Paralysis.  See 

Pseudo-htpeeteophic  Musculae  Paealysis. 

16,  Locomotor  Ataxy,  See  Locomotob 
Ataxy. 

17,  Spasmodic  Spinal  Paralysis. — Stnon.: 

Paralysis  spinalis  spastica ;  Primary  Sclerosis  of 
the  Lateral  Columns ;  Idiopathic  or  Primary 
Lateral  Sclerosis ;  Fr.  Tabes  dorsal  spasTjwdique 
(Charcot);  Ger.  Spastische  Spinalparalysie ;  Pri- 
mdre  SJclerose  der  Seitenstr'dngedes  Buckenmarks  ; 
Primdre  Lateralsklerose  des  Ruckenmarks. 

This  is  one  of  the  most  recently-recognised  of 
the  diseases  of  the  spinal  cord.  It  was  described 
first  by  Erb  in  1875,  and  within  a  few  months 
of  the  same  time  in  a  thorough  and  indepen- 
dent manner  by  Charcot.  Although  these  ob- 
servers indicated  with  precision  the  probable 
pathology  of  the  disease,  they  were  not  able  to 
verify  their  anticipations  by  the  examination  of 
any  patient  who  had  died  from  (or  whilst  suffer- 
ing from)  this  complaint.  Tlus  last  step  has 
been  recently  accomplished  in  this  country  by 
Dr.  Dreschfeld, 

But  even  before  the  disease  was  distinctly  de- 
scribed, its  probable  existence  and  principal  fea- 
tures were  in  part  anticipated  by  Tiirck  and  by 
Charcot — both  of  them  being  guided  more  espe- 
cially by  the  clinical  effects  produced  by  '  secon- 
dary degenerations '  in  the  lateral  columns,  as 
occurring  in  association  with  hemiplegia. 

.Etiology  akd  Pathology, — The  disease  is 
distinctly  more  common  in  males  than  in  females ; 
it  occurs  in  the  majority  of  cases  in  adults  from 
twenty  to  fifty  years  of  age.  Erb  and  others 
have  also  described  spasmodic  forms  of  paralysis 
occurring  in  children,  which  may  possibly  be 
instances  of  this  disease.  The  writer  has  met 
with  it  once  in  a  child  of  about  ten  years  of  age, 
but  then  the  lateral  sclerosis  seemed  only  to 
form  a  prominent  part  of  what  was  really  a 
'  multiple  sclerosis '  of  cerebro-spinal  tj'pe. 

In  some  cases  the  disease  appears  indepen- 
dently of  auy  appreciable  predisposing  or  excit- 
ing causes  ;  but,  in  other  instances,  falls  or 
other  traumatic  influences  seem  to  be  distinctly 
connected  with  its  origin.  On  rare  occasions 
exposure  to  wet  and  cold  has  seemed  to  have 
had  some  influence  over  the  genesis  of  this,  as 
well  as  over  so  many  other  forms  of  spinal  di.'=- 
ease. 

Anatomical  Characters. —  In  the  only  un- 
doubted case  which  has  yet  been  investigated  post 
mortem,  namely,  in  that  of  Dr.  Morgan,  where 
the  spinal  cord  was  examined  by  Dr.  Dreschfeld 
(British  Medical  Journal,  January  29,  1881, 
p.  152),  the  following  pathological  conditions 
were  observed  : — '  The  cord,  when  examined  in 
the  fresh  state,  showed  to  the  naked  eye  no 
abnormality,  except  softening  in  the  lowest  doiv 
sal  region.    After  liardening  in  bicJiromate  of 
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ammonia,  sections  of  tlie  cord  showed  already  to 
the  naked  eye  one  light-coloured  patch  in  each 
lateral  column ' — and  this  throughout  the  cervi- 
cal,  the  dorsal,  and  the  lumbar  regions  of  the 
cord.  This  band  of  morbid  tissue,  presenting  all 
the  typical  characters  of  a  sclerosis,  occupied 
the  greater  portion  of  the  lateral  columns,  but 
■without  implicating  the  grey  matter  or  extend- 
ing quite  to  the  surface  of  the  cord.  The  anterior 
and  the  posterior  columns  were  perfectly  healthy. 
The  microscopical  characters  of  primary  sclerosis 
in  the  spinal  cord  are  briefly  described  in  the 
article  on  '  multiple  sclerosis.'  See  (19)  Mixl- 
tiple  Sclerosis  of  ttie  Spinal  Cord. 

The  occurrence  of  the  slight  softening  in  this 
case  "was  an  accidental  complication,  otherwise 
the  lesions  actually  found  agreed  very  perfectly 
■with  Charcot's  scientific  predictions  as  to  the 
probable  pathological  changes  peculiar  to  this 
affection  of  the  spinal  cord. 

Stmptoms. — This  disease  often  sets  in  almost 
imperceptibly,  and  the  symptoms  continue  to 
develop  themselves  in  a  very  slow  and  gradual 
manner. 

Patients  begin  to  complain  first  of  mere  weak- 
ness of  the  lower  extremities,  and  this  continues 
to  increase  till  a  well-marked  condition  of  paresis 
exists.  There  is  great  difficulty  in  getting  up- 
stairs, and  the  feet  begin  to  drag  even  when  the 
patient  walks  on  level  ground.  This  paresis  may 
soon  be  associated  ■with  more  or  less  of  muscular 
twitchings,  often  more  marked  in  the  morning, 
but  sometimes  more  especially  at  night,  and  of  a 
painful  character.  Soon  an  actual  stiffness  of 
the  muscles  of  the  legs  begins  to  manifest  itself, 
which  becomes  apparent  principally  when  pas- 
sive movements  are  attempted,  or  even  when 
the  patient  seeks  himself  to  move  the  limbs.  At 
last  some  amount  of  rigidity  of  muscles  may  be 
more  or  less  continuously  present,  so  as  greatly 
to  interfere  ■with  locomotion,  or  in  some  oases 
even  to  prevent  it  altogether. 

In  the  early  stages  of  the  disease,  ankle-clonus 
can  be  elicited  with  the  greatest  ease,  and  the 
knee-jerk  is  found  to  be  distinctly  exaggerated 
on  both  sides.  When  one  of  tliese  patients  is  in 
the  sitting  posture,  commencing  pressure  on  the 
toes  of  one  foot,  as  in  the  act  of  rising,  will  at 
once  initiate  the  characteristic  tremors  of  ankle- 
clonus.  All  such  signs,  however,  will  probably 
diminish  as  the  rigidity  becomes  more  marked. 

Whilst  the  patient  is  able  to  walk  he  often 
exhibits  a  typical  '  spastic  gait.'  The  legs  are 
generally  kept  close  together,  owing  to  a  spas- 
modic contraction  of  the  adductors  of  the  thighs ; 
the  toes  trail  or  are  dragged  along  the  ground ; 
and  then,  when  the  heel  is  beginningto  be  brought 
down,  a  spasmodic  contraction  of  the  calf  muscles 
may  take  place,  tending  to  raise  the  patient  upon 
his  toes  and  almost  throw  him  forward.  In  this 
way  a  mixed  and  very  irregular  kind  of  walking 
is  necessitated,  partly  to  bo  accounted  for  by 
mere  powerlessness,  and  partly  by  the  occurrence 
of  strong  muscular  spasms.  In  some  instances, 
either  owing  to  variations  in  the  amount  of  the 
spasms,  or  it  may  be  to  the  great  weight  of  the 
patient,  this  spastic  walk  is  not  well-marked.  Id 
all  cases,  however,  it  is  quite  different  from  tho 
ataxic  gait ;  and  when  standing  with  feet  close 
together,  no  increase  of  unsteadiness  or  feeling 


of  vertigo  is  occasioned  when  the  patient  closes 
his  eyes. 

Sensibility  is  little,  if  at  aU,  affected ;  still,  in 
some  instances  it  is  apt  to  be  slightly  impaired. 
In  one  case,  at  present  under  the  ■writer's  care, 
ability  to  recognise  differences  of  temperature 
was  for  a  time  greatly  lessened  ;  and  although 
tactile  sensibility  is  scarcely  at  all  interfered 
■with,  the  patient  has  frequently  complained  of  a 
diminished  power  in  appreciating  the  exact  posi- 
tions of  his  legs.  Skin-reflexes  are  often  nor- 
mal, but  occasionally  they  may  be  slightly  in- 
creased. 

The  muscles  do  not  atrophy,  and  their  elec- 
trical reactions  continue  to  be  almost  normal ; 
whilst,  according  to  Erb,  that  of  the  nerves  is 
slightly  but  distinctly  lowered  to  both  currents. 
Sexual  desires  are  not  affected,  but  sexual  dis- 
ability may  be  occasioned  to  a  variable  extent — 
partly  o'wing  to  weakness  or  actual  paralysis, 
and  partly  to  mere  spasms  of  muscles.  Micturi- 
tion is  often  scarcely  at  all  interfered  with  ;  there 
is  nothing  like  incontinence  of  urine  or  of  faeces, 
though  there  may  be  an  obstinate  amount  of 
constipation. 

No  vaso-motor  or  trophic  disturbances  in  the 
limbs  are  usually  present. 

As  the  disease  progresses  (it  may  be  very 
slowly,  and  in  the  course  of  years)  the  muscles 
of  the  trunk  become  affected,  so  that  weakness 
and  spasms  (often  of  a  very  painful  character) 
occur  in  the  abdominal  and  back  muscles.  After 
a  time  the  arms  also  may  become  implicated,  and 
in  the  same  fashion  as  the  legs,  excepting  that 
when  permanent  contractions  of  the  muscles  come 
on,  they  mostly  fix  the  arm  to  the  side,  whilst 
the  forearm  is  pronated  and  half-flexed,  and  the 
flngers  and  ■wrist  are  strongly  flexed. 

In  rare  cases  the  disease  is  limited  to  one  side 
of  the  body,  beginniug,  for  instance,  first  in  one 
leg,  and  then  extending  to  the  arm  on  the  same 
side,  so  as  to  present  a  kind  of  hemiplegic  dis- 
tribution. Just  as  rarely,  too,  the  disease  may 
first  affect  the  two  upper  extremities,  and  then 
extend  down  the  trunk,  so  as  ultimately  to  in- 
volve the  lower  extremities. 

During  the  development  of  the  disease  shiver- 
ing fits,  affecting  the  muscles  of  the  jaws  as  well 
as  almost  all  the  muscles  of  the  body,  may  occur 
from  time  to  time,  lasting  for  half  an  hour  or 
more,  and  though  quite  unaccompanied  by  any 
changes  of  temperature,  they  may,  nevertheless, 
be  provoked  by  cold.  Sometimes,  however,  such 
attacks  occur  spontaneously ;  or  they  may  spread 
from  some  accidentally  initiated  ankle-clonus,  or 
other  well-marked  spasm. 

Persons  suffering  from  this  disease  often  re- 
main in  an  almost  stationary  condition  for  a 
series  of  years,  at  any  particular  stage  of  the 
disease  that  may  happen  to_  have  been  attained. 
Ultimately,  however,  there  is  a  tendency  to  com- 
plete paralysis  of  the  parts  affected,  with  perma- 
nent contractures — the  legs  at  this  stage  being 
often  immovably  fixed  in  a  condition  of  rigid 
extension.  As  a  rule,  pains  are  not  complained 
of  at  any  stage  of  the  disease,  tliough  some 
patients  suffer  much  from  painful  cramplike  con- 
tractions, occurring  either  in  the  lower  extremi- 
ties, or  else  in  some  of  tho  abdominal  muscles. 

Complications. — So  long  as  the  morbid  process 


1488  SPINAL  CORD,  SPE 

remains  limited  to  the  latenil  columns,  no  other 
symptoms  present  themselves.  Should  it,  how- 
ever, invade  the  grey  matter  in  particular  regions 
of  the  cord,  then  characteristic  complications  are 
apt  to  arise,  and  it  may  also  bo  said  that  the 
gravity  of  the  disease  becomes  very  distinctly 
increased.  The  way  for  a  fatal  termination  may 
then  be  paved  through  the  gradual  increase,  for 
instance,  of  bladder-troubles ;  or  through  the  oc- 
cuiTeuce  of  severe  bed-sores,  and  collateral  events 
to  which  they  may  give  rise. 

Another  possible  extension  of  the  sclerosis  is 
lo  the  posterior  columns,  so  that  we  may  get  a 
rariable  mixture  of  the  symptoms  pertaining  to 
'  spasmodic  spinal  paralysis,'  and  to  '  locomotor 
ataxy.'  It  should  be  borne  in  mind,  however, 
that  such  a  complicated  clinical  grouping  some- 
times develops  in  the  reverse  order. 

Usually  in  patients  suifering  from  this  disease, 
there  is  no  association  with  cerebral  symptoms, 
nor  is  there  any  tendency  to  the  springing  up  of 
cerebral  complications.  Still,  in  one  case  under 
the  writer's  care  a  subacute  maniacal  condition 
became  developed ;  whilst  in  another  case  dia- 
betes to  a  slight  but  tractable  extent  has  mani- 
fested itself.  In  both  instances,  however,  there 
happens  to  have  been  a  marked  hereditary  pre- 
disposition to  the  occurrence  of  insanity  and  of 
diabetes  respectively. 

Progkosis. — As  hinted  above  under  the  head 
of  complications,  so  long  as  the  disease-process 
remains  limited  to  the  lateral  columns,  as  it 
does  in  the  great  majority  of  cases,  '  spasmodic 
spinal  paralysis '  carries  with  it  no  danger  to 
life.  Such  patients  may  survive  for  an  indefinite 
time,  even  though  for  years  after  permanent 
contractures  have  become  established  they  may 
have  been  absolutely  confined  to  bed.  Still  Erb 
speaks  of  two  cures,  and  of  decided  improvement 
in  some  other  cases,  and  is  inclined  to  think  that 
this  affection  may  prove  a  little  more  amenable 
to  treatment  than  some  of  its  congeners. 

Diagnosis. — The  grouping  of  symptoms  met 
with  in  this  disease  is  so  characteristic,  that 
there  ought  to  be  no  difficulty  in  recognising  it. 
In  no  other  affection  of  the  spinal  cord  have 
•we  the  combination  of  a  gradually  progressive 
paralysis  beginning  in  the  lower  extremities, 
associated  with  muscular  twitchings  and  rigid- 
ities ;  greatly  exalted  tendon-reflexes  ;  no  im- 
pairment of  sensibility  and  no  pains  ;  no  wasting 
of  muscles  or  other  trophic  changes  ;  and  no 
interference  with  the  functions  of  the  bladder 
and  rectum. 

The  real  difficulty  arises  in  the  recognition  of 
the  complex  forms  of  the  disease,  or  of  com- 
binations of  this  di.sca.se  with  others,  then  coming 
under  observation  for  the  first  time.  Tiiis,  for 
instance,  is  the  case  where  we  have  to  do  with 
a  combination  of  posterior  and  lateral  sclerosis, 
in  which,  in  order  to  arrive  at  a  diagnosis  of  the 
existing  condition,  the  observer  must  be  able  to 
recognise  the  respective  effects  or  modific.itions 
that  may  result  from  the  combination  of  the 
t.wo  diseases.  Another  difficulty  of  the  same 
kind  arises  when  the  symptoms  of  the  disease 
are  complicated  by  extension  of  the  sclerosis 
to  the  grey  anterior  horns,  the  characters  of 
which  will  bo  next  described  under  the  head  of 
Amyotrophic  lateral  solerosu. 
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Again,  when  'multiple  sclerosis'  affects  lu 
the  main  the  lateral  columns,  the  real  diagnosis 
can  only  bo  arrived  at  by  the  recognition  ot 
symptoms  which  could  not  be  produced  by  a 
mere  affection  of  the  lateral  columns.  Thus  the 
writer  has  at  present  under  his  care  a  little  girl, 
ten  years  of  age,  first  brought  to  him  on  account 
of  head-symptoms,  which  suggested  the  possibi 
lity  of  intracranial  tumour,  but  in  whom,  after  a 
few  months,  signs  of  lateral  sclerosis  have  be 
come  developed  in  a  very  tjrpieal  manner.  She 
now  presents  the  most  characteristic  spastic  gait, 
being  frequently  raised  quite  upon  tlie  points 
of  her  toes  as  she  walks.  There  is  also  great 
exaggeration  of  the  tendon-reflexes,  and  no  im- 
pairment of  sensibility.  The  case  seems  clearly 
one  of  '  multiple  '  or  '  cerebro-spinal  sclerosis.' 

TaEATMENT. — In  the  treatment  of  '  spasmodic 
spinal  paralysis,'  as  in  that  of  locomotor  ataxy, 
we  must  use  such  means  as  are  most  likely  to  be 
of  avail  in  checking  the  causal  process  of 
sclerosis  in  the  columns  of  the  cord.  The 
general  health  of  the  patient,  and  the  regula- 
tion of  his  mode  of  life,  must  receive  our  most 
careful  attention.  Sound  sleep  must  also  be 
ensured,  as  far  as  possible. 

Nitrate  of  silver  has  been  praised  by  some ; 
but  the  writer  believes  that,  on  the  whole,  more 
good  is  to  be  obtained  from  iodide  of  potassium 
in  eight-  or  ten-grain  doses,  either  with  or  with- 
out liquor  arseniealis.  Small  doses  of  cod-liver 
oil  also  seem  to  do  good.  There  is  no  particular 
indication  for  electrical  treatment  in  this  disease : 
but  stimulation  of  the  skin  and  subjacent  parts, 
by  frequent  frictions  and  shampooings,  may  be 
of  service,  and  so  also  may  sulphur  baths. 
There  are  mostly  no  pains  to  be  allayed ;  but 
occasionally  painful  cramp-like  contractions  of 
the  muscles  cause  much  distress  to  patients 
suffering  from  this  disease.  These  pains  are 
difficult  to  relieve,  though  good  may  be  done, 
in  some  cases,  by  the  extract  of  calabar  bean  in 
increasing  doses.  For  the  rest,  any  accidental 
accompaniments  of  the  malady  must  be  treated 
upon  the  general  principles  applicable  to  the 
management  of  other  spinal  affections.  '  Nerve- 
stretching'  might  be  beneficial,  as  in  certain 
cases  of  locomotor  ataxy,  though  there  is  room 
for  doubt  on  this  point. 

18.  Amyotrophic  Lateral  Sclerosis. — Sr- 
NON. :  Fr.  Sclerose  laicrale  amyotrophique. 

Tliis  is  an  extremely  interesting  and  rare 
affection,  which  might  perhaps  be  reg-.irded  as  a 
mere  variety  of  the  ordinary  lateral  sclerosis; 
still  it  is  a  variety  which  pursues  a  very  distinc- 
tive course,  and  constitutes  a  disease  much  more 
formidable  than  its  prototype,  since  it  seems 
almost  invariably  to  lead  to  a  fatal  termination 
in  two  or  three  years. 

Pathology,  and  Anatomical  Characters. — 
The  peculiarity  of  this  form  of  hiteral  sclerosis 
lies  principally  in  the  fact  that  it  commences  in 
the  cervical  region,  and  soon  spreads  to  the 
contiguous  anterior  horns  of  grey  matter; 
thence,  after  more  or  less  of  nn  interval,  it 
extends  in  two  directions: — {p)  do^vnw.1rdS,  .?o 
as  to  involve  the  dorsal  and  lumbar  latcr.il  co- 
lumns, and  also  the  contiguous  iinterior  cordua 
of  grey  matter ;  and  {b)  upwards,  so  as  to  im- 
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plicate  the  upper  cervical  region  of  the  cord  and 
the  medulla  oblongata  in  a  similar  fashion. 

Thus  it  -will  be  seen  that  there  are  three 
peculiarities  about  this  form  of  lateral  scle- 
rosis ;  (1)  that  it  begins  in  the  cervical  region  of 
the  cord,  and  subsequently  affects  the  lumbar 
portion ;  (2)  that  it  does  not  remain  limited 
to  the  lateral  columns,  but  soon  spreads  to  the 
contiguous  anterior  cornua,  where  it  leads  to 
destruction  of  the  great  motor  ganglion-cells ; 
and  (3)  that  it  almost  invariably  extends  up- 
wards also,  60  as  to  involve  the  medulla  ob- 
longata, and  thus  to  gradually  bring  about  the 
death  of  the  patient. 

Stieptoms,  Couhse,  and  Tbeminations. — Being 
marked  by  the  anatomical  characters  above  de- 
scribed, it  will  be  easily  understood  that  patients 
suffering  from  this  disease  present  an  admixture 
of  such  signs  and  symptoms  as  may  be  met  with 
separately  in  '  lateral  sclerosis,'  in  '  progressive 
muscular  atrophy,'  and  in  '  bidbar  paralysis.' 
We  have,  in  fact,  the  following  typical  grouping 
and  sequence  of  symptoms  : — 

1.  Paresis,  gradually  increasing  to  actual  pa- 
ralysis of  the  upper  extremities,  and  soon  asso- 
ciated with  distinct  muscular  atrophy,  fibrillar 
twitchings,  &c.  Any  movements  that  can  be 
executed  are  weak,  and  associated  with  tremors. 
More  or  less  marked  rigidity  of  muscles,  and 
finally  actual  contractures  occur,  in  which  the 
arms  are  fixed  close  to  the  sides  of  the  body  ;  the 
forearms  are  semi-flexed  and  pronated,  whilst 
the  hands  and  fingers  are  strongly  flexed. 

2.  After  an  interval  of  some  months,  a  similar 
group  of  symptoms  becomes  developed  in  the 
lower  extremities.  Again,  we  have  paresis 
gradually  increasing,  with  muscular  tensions, 
exaggerated  tendon-reflexes,  and  an  increasing 
amount  of  rigidity  of  the  lower  limbs,  which 
are  usually  fixed  in  the  extended  position.  At 
a  later  period  in  the  lower  extremities,  as  com- 
pared with  the  arms,  a  process  of  muscular 
atrophy  seta  in,  with  development  of  the  '  reac- 
tion of  degeneration,'  and  fibrillar  twitchings  in 
the  affected  muscles. 

During  the  whole  of  this  time,  there  is  little 
or  no  interference  with  sensibility.  There  is 
usually  no  implication  of  the  sphincters,  and  no 
tendency  to  the  formation  of  bed-sores. 

3.  In  the  last  stage  of  the  disease,  there  is 
evidence  of  extension  of  the  morbid  process 
upwards  to  the  upper  cervical  region  and  the 
medulla.  Signs  of  bulbar  paralysis  present 
themselves  in  the  usual  way,  by  paralysis  with 
atrophy  of  the  tongue  and  lips,  and  by  progressive 
weakening  of  the  muscles  of  the  palate,  pharynx, 
and  larynx.  The  phrenic  nerve  has  also  gene- 
rally become  involved,  and  when  weakness  of  the 
diaphragm  is  added  to  weakness  or  actual  para- 
lysis of  the  other  muscles  of  respiration,  this  all- 
important  function  becomes  more  and  more  im- 
paired, and  thus  a  fatal  termination  may  at  any 
time  be  easily  brought  about.  Increasing  dif- 
culty  of  articulation  and  deglutition  may  have 
existed  for  some  months  before  death. 

PaoaNOSis. — As  already  indicated,  the  prog- 
nosis is  bad  ;  the  disease  usually  advances  to  a 
fatal  termination  in  from  one  to  three  years. 

Diagnosis. — In  the  early  stages,  when  amyo- 
trophic lateral  sclerosis  affects  the  arms  only,  it 
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is  characterised  by  its  gradual,  painless  onset, 
the  absence  of  impairment  of  sensibility,  the 
fact  that  weakness  sets  in  first,  and  that  twitch- 
ings and  tensions  of  muscles  soon  declare  them- 
selves, either  before  or  after  the  muscular  atrophy 
becomes  very  obvious.  This  combination  is 
already  sufficiently  distinctive,  in  the  absence  of 
pain  in  the  back,  tenderness  over  the  spine,  or 
any  other  evidence  of  vertebral  disease. 

When  the  disease  advances  to  its  second  and 
third  stages,  the  picture  becomes  gradually  more 
and  more  distinctive,  and  easily  to  be  separated 
from  all  other  affections  of  the  spinal  cord : 
especially  if  we  are  duly  impressed  by  the  nega- 
tive symptoms,  namely,  the  absence  of  sensory 
impairment,  of  bladder-troubles,  and  of  bed- 
sores. 

Tebatmbnt. — Little  success  has  hitherto  at- 
tended the  treatment  of  this  disease.  The  indi- 
cations are  to  endeavour  to  arrest  the  process  of 
sclerosis,  partly  by  the  most  assiduous  attention 
to  the  general  health,  and  partly  by  the  adminis- 
tration of  iodide  of  potassium,  either  alone  or  in 
combination  with  arsenic  or  small  doses  of  bi- 
chloride of  mercury.  In  the  early  stages  fara- 
disation should  be  had  recourse  to ;  sulphur  or 
mineral  baths  may  be  tried;  and,  if  possible, 
residence  in  some  high  and  bracing  health-re- 
sort, or  at  all  events  in  a  climate  where  much 
time  may  be  spent  in  the  open  air.  In  later 
stages  little  can  be  done,  except  by  general 
treatment. 

19.  Multiple  Sclerosis  of  the  Spinal  Cord. 

Stnon.  :  Disseminated  Sclerosis ;  Insular  Scle- 
rosis; Multilocular  Sclerosis;  Fr.  ScUrose  en 
plaques  disseminees ;  Gar.  Multiple  SMerose  des 
Ruckenmwrks. 

Nature  and  .iETiOLoaT. — Nothing  approach- 
ing to  an  adequate  recognition  of  the  characters 
and  importance  of  this  disease  was  made  anterior 
to  the  year  1866.  Then,  and  in  the  two  or  three 
subsequent  years,  the  malady  may  be  said  to  have 
been  identified  and  characterised  by  Vulpian  and 
Charcot,  but  more  especially  by  the  latter  and 
his  pupils. 

It  is  a  disease  produced  by  the  develo^jment  of 
patches  of  sclerosis  (overgrowths  of  neuroglia) 
of  varying  size  and  shape,  throughout  the  spinal 
cord,  and  also  in  different  parts  of  the  brain. 
Clinically  the  disease  is  met  with  under  the 
most  diverse  forms,  according  to  the  different 
sites  and  sizes  of  the  patches  of  sclerosis  occur- 
ring in  different  cases.  These  different  forms  o/ 
the  disease  are  divisible  into  three  partially  dis- 
tinct types,  according  as  the  morbid  changes 
and  symptoms  occur  in  and  are  referable  (1)  to 
the  spinal  cord  alone  (spinal  type) ;  (2)  to  the 
cerebrum  alone  (cerebral  type);  or  (3)  to  the 
brain  and  spinal  cord  (cerebrospinal  type').  As 
the  dominant  symptoms  of  the  disease  are  often 
those  of  the  spinal  type,  even  where  there  is  also 
an  extension  of  the  morbid  process  to  the  cere- 
brum, it  will  be  most  convenient  to  speak  here 
in  the  main  of  the  '  cerebro-spinal '  type.  It  is, 
moreover,  both  more  frequent  and  a  more  cha- 
racteristic malady  than  either  of  the  simpler 
forms. 

In  regard  to  the  setiology  of  the  disease,  little 
can  be  said.    It  may  occur  with  or  without  the 
60 
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predisposing  influence  of  a  neurotic  tendency.  It 
is  at  least  as  common  in  females  as  it  is  in 
males  ;  and  tliough  rarely  occurring  in  children 
under  ton  years  of  age,  it  is  perhaps  most  com- 
mon between  the  a;;os  of  ten  and  thirty  years. 
Beyond  the  age  of  forty  it  again  becomes  exces- 
sively rare. 

Amongst  the  exciting  causes,  exposure  to  wet 
and  cold  would  seem  to  take  the  first  rank. 
After  this  come  traumatic  influences  of  various 
kinds,  mental  shocks  or  troubles,  great  fatigues 
from  mental  or  bodily  labour,  and  finally  the 
state  of  convalescence  from  several  acute  dis- 
eases, such  as  typhus,  cholera,  variola,  or  otlier 
specific  fevers.  It  has,  indeed,  been  said  to  occur 
sometimes  as  a  sequence  to  severe  and  long- 
continued  hysteria;  but  in  some  of  such  cases 
at  least  it  would  seem  to  be  far  more  probable 
that  the  early  and  obscure  symptoms  connected 
with  this  affection  were  those  which  were  re- 
garded as  hysterical.  'Hysteria' may  be  produced 
or  simulated  in  many  ways,  but  as  itself  a  pro- 
ducer of  organic  changes  its  role  is  assuredly 
open  to  grave  doubts. 

Anatomical  Chabactees. — The  patches  of 
sclerosis  which  constitute  the  anatomical  basis 
of  this  disease,  do  not  differ  in  their  essential 
nature  or  in  theii"  appearance  (macroscopic  or 
microscopic)  from  the  .similar  overgrowths  of  the 
neuroglia  that  occur  in  locomotor  ataxy  and  in 
primary  lateral  sclerosis. 

On  the  cut  surface  of  the  spinal  cord,  meduUa, 
or  other  portion  of  brain,  the  foci  of  sclerosis 
mostly  reveal  themselves  as  greyish,  greyish- 
red,  or  semi-gelatinous  yellowish  patches,  differ- 
ing principally  by  reason  of  slight  contrasts  in 
colour,  from  the  dead  white  of  the  more  healthy 
columns  of  the  cord,  and  from  the  natural  ap- 
pearance of  the  grey  matter.  The  tissue  of  the 
patches  I'lay  either  be  level  with,  project  slightly 
above,  or  sink  slightly  beneath,  the  general  cut 
surface  of  the  cord.  The  same  differences  also 
exist  in  regard  to  those  patches  which  involve 
the  external  surface  of  the  cord — they  may  at 
times,  when  the  new  growth  is  excessive,  rise 
slightly  above  the  surface  ;  whilst  later  on,  when 
shrinking  has  occurred  in  the  cirrhotic  patch, 
some  amount  of  superficial  depression  may  be 
met  with. 

The  patches  vary  much  in  size  ;  in  the  spinal 
cord  they  range  from  a  mere  pin's  head  to  that 
of  a  large  pea,  or  of  a  bean  ;  whilst  in  the  cere- 
brum or  in  the  cerebellum  they  may  attain  still 
larger  dimensions.  In  the  spinal  cord  the  patches 
occur  in  all  parts  of  its  longitudinal  extent,  and 
they  may  occupy  very  variable  portions  of  the 
transverse  area  of  the  cord.  Some  involve 
J)rincipally  the  lateral,  others  the  anterior  or 
the  posterior  columns  of  the  cord  ;  or  portions 
of  the  prey  matter,  either  «lone  or  in  conjunc- 
tion with  one  or  more  of  these  columns,  may  be 
implicated  for  a  variable  extent,  transversely 
and  longitudinally.  Patches  of  different  sizes, 
and  varying  in  their  transverse  extent,  occupy 
different  levels  of  the  cord,  and  may  thus  occur 
in  an  irregular  series  throughout  the  organ. 

These  spinal  foci  of  sclerosis,  again,  may  be 
associated  with  patches  of  the  same  kind  dis- 
triljuted  through  the  medulla,  pons,  and  cerebral 
peduncles,  in  part   superficially  and  in  part 


within  their  substance.  Similar  patches  may  be 
found  in  variable  number,  and  quite  irregularly 
distributed,  -through  other  parts  of  the  cere- 
brum, as  well  as  through  the  cerebellum. 

In  regard  to  the  microscopical  characters  of 
these  foci  of  sclerosis,  certain  differences  are 
met  with  in  different  cases,  principally  depen  ■ 
dent  upon  the  age,  or  stage  of  formation,  of  the 
patches.    Without  going  into  minute  details,  it 
may  be  said  that  there  is  in  all  cases  a  hyper- 
plasic  overgrowth  of  the  neuroglia  which  natu- 
rally exists  aroimd  and  between  the  nerve-ele- 
ments.   The  nature  of  this  change  becomes  quite 
distinct  when  properly  prepared  sections  of  the 
cord  have  been  tinted.    The  new  tissue  takes 
the  staining  fluid  freely,  and  when  the  circum- 
ference of  a  patch  (especially  some  small  one) 
is  examined,  it  becomes  obvious  that  numerous 
thickened  processes  of  neuroglia  connect  it  </nth 
the  healthy  tissue  around.    It  is  by  the  hyper- 
trophy and  gradual  fusion  of  these  circumfer- 
ential prolongations  that  the  morbid  growth  pro- 
gressively encroaches  upon  the  previously  healthy 
portions  of  the  cord.    As  this  mere  interme- 
diate tissue  grows,  it  presses  upon  and  con- 
stricts the  nerve-fibres  and  nerve-cells,  so  as 
to  cause  atrophy  of  the  latter  and  a  partial 
atrophy  of  the  former.    For  there  is  reason  to 
believe  that  the  nerve-fibres  do  not  wholly  dis- 
appear ;  in  these  patches  of  primary  sclerosis  las 
in  the  case  of  'secondary  degenerations')  it  is 
the  white  substance  of  Schwann  which  disappears, 
whilst  the  axis-cylinders,  or  a  considerable  num 
ber  of  them,  persist.  In  the  new  tissue  itself  we 
find  the  usual  granular  or  very  finely  fibrillar 
matrix,  containing  minute  spherical  or  ovoidal 
plastides,  also  branched  cells,  and  occasionally  a 
few  granulation-corpuscles.    The  latter  are  met 
with  especially  during  the  earlier  stages  of  a 
patch  of  sclerosis  ;  .just  as  corpora  amylacea  or 
colloid  bodies  may  be  found  in  older  patches. 
The  walls  of  the  capillaries  as  well  as  of  arteries 
and  veins  are  generally  greatly  thickened,  and 
the  vessels  in  a  patch  of  this  kind  may  be  both 
numerous  and  large;  in  other  cases,  however, 
the  number  of  vessels  existing  in   the  patch 
is  by  no  means  so  conspicuous.     It  is  well 
known  that  the  adventitia  or  outer  coat  of  the 
vessels  in  these  patches  is  specially  apt  to  become 
thickened,  and  that  this  sort  of  over-growth 
may  extend  inwards,  so  as  to  cause  fibroid  dege- 
neration of  the  middle  coat  and  even  of  the 
intima.    It  is  probable  that  proliferation  also 
takes  place  from  the  inner  surface  of  the  intima 
(an  endarteritis),  and  that  occasionally,  owing  to 
this  cause,  a  thrombosis  may  be  brought  about. 
Certain  it  is  that  the  writer  has  on  several 
occasions  found  the  larger  vessels  of  a  patch 
of  spinal  sclerosis  blocked  by  an  old  and  firm 
thrombus. 

Pathogenesis, — With  reference  to  the  starting 
point  of  a  patch  of  sclerosis  something  may  be 
attributable  to  general  causes  or  tendencies,  such 
as  exist  in  scrofulosis,  in  syphilis,  or  in  other 
cachectic  states  of  the  system.  Still,  a  general 
tendency  of  this  kind  to  hyperplasia  can  only  be 
adduced  as  a  very  partial  explanation,  since  not 
uptrequently  disseminated  sclerosis  may  be  met 
with  in  the  absence  of  any  cachexia ;  and,  more- 
over, patches  of  sclerosis  may  occur  1p  the  nervous 


fiystem  only,  or  to  no  notable  extent  in  other 
organs  of  the  body.  This,  therefore,  would  iudi 
cate  the  existence  of  something,  or  of  some  pro 
cess,  of  an  abnormal  kind  taking  place  in  the 
spinal  cord  and  brain,  and  again  not  uniformly 
through  them,  but  in  foci  situated  here  and  there. 
It  is  no  explanation,  as  some  seem  content  to  sup- 
pose, merely  to  say  that  the  abnormal  processes 
are  '  chronic  inflammations ' ;  since  whether  it  is 
or_  is  not  advisable  to  speak  of  the  changes  by 
this  name,  we  should  still  have  to  ask  what  is  the 
cause  of  such  local  departures  from  healthy  nu- 
trition. Does  the  process  begin  in  the  connective 
'  tissue  elements  themselves?  or  is  there  some 
primary  change  in  the  small  vessels  (possibly  of 
the  nature  of  endarteritis)  leading  to  obstructions 
and  a  sequential  overgrowth  of  the  neuroglia  ? 
It  would  seem  pretty  certain,  at  all  events,  that 
the  change  in  the  nerve-elements  proper  follows 
the  overgrowth  of  the  neuroglia — as  certain,  in- 
deed, as  that  throughout  a  band  of  '  secondary 
degeneration' the  order  of  these  changes  is  exactly 
reversed.  There  fatty  degeneration  and  atrophy 
of  the  nerve-fibres  axe  the  first  events,  and  these 
are  followed  by  hyperplasia  of  the  neuroglia.  See 
Introduction,  §  6,  (13). 

One  of  the  most  interesting  facts,  in  connec 
tion  with  these  patches  of  primary  sclerosis,  is 
to  be  found  in  the  circumstance  that  they  them- 
aelves  rarely  lead  to  bands  of  descending  '  secon- 
dary degeneration'  in  the  anterior  or  lateral 
columns,  or  of  ascending  degeneration  in  the 
posterior  columns.  The  fact  itself  has  been  long 
observed,  and  always  regarded  as  rather  surpris- 
ing. The  writer  believes  it  to  be  explicable 
by  the  fact  previously  mentioned,  that  the  bulk 
of  the  axis-fibres  remain,  so  that  the  nerve-fibres 
below  the  seat  of  lesion  (or  above  in  the  case  of 
the  posterior  columns)  are  not  absolutely  cut  off 
from  the  nerve-cells  which  exercise  a  '  trophic ' 
influence  over  them.  Some  nerve-tremors  may 
still  pass  along  the  damaged  fibres  in  the  sclero- 
tic patch,'  and  thus  the  nerves  in  the  parts  be- 
yond do  not  degenerate  as  they  would_do  if  the 
fibres  had  been  absolutely  cut  across.  Some 
fibres  may  be  completely  strangled  and  then  ab- 
sorbed, and  in  such  a  case  the  continuations  of 
these  nerve-fibres  would  degenerate.  In  the  final 
stages  of  a  sclerotic  patch  this  kind  of  sequence 
is  apt  to  occur ;  so  that  towards  the  end  there 
may  be  the  tendency  to  the  occurrence  of  some 
amount  of  secondary  degeneration,  even  though 
the  degenerated  fibres  may  not  constitute  a  very 
compact  band. 

Symptoms. — It  can  easily  be  understood,  from 
what  has  already  been  said,  how  much  the  symp- 
tomatology of  this  disease  is  liable  to  vary  in 
different  cases,  according  to  the  varying  situation, 
extent,  and  order  of  evolution  of  the  morbid 
patches.  That  it  is  possible  to  assign  anyfhing 
like  a  definite  symptomatology  for  this  affei'tion, 
is  due  to  the  fact  that  there  are  certain  seats  of 
election  in  which  the  patches  of  sclerosis  are 
specially  apt  to  occur.  The  sites  affected  with 
special  frequency  are  the  lateral  columns  of  the 
pord,  the  medulla,  and  the  pons  ;  and  it  is  with 

'  In  .  support  of  this,  thoro  is  tho  fact  mentioned  by 
Charcot,  that  an  optic  nerve  which  was  affected  throngli 
its  whole  thioitness  by  soloroaia  was  yet  capable  of  por- 
fnnnin?  itg  fnnotions. 
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the  occurrence  of  patches  of  sclerosis  in  these 
situations  that  we  have  the  following  set  of 
correlated  symptoms  pertaining  to  the  '  cerebro- 
spinall '  type  of  the  disease. 
_  A  slowly  ensuing  paresis  of  the  lower  extremi- 
ties begins,  first  in  one  limb  and  then  after  a 
time  it  involves  the  other.    During  this  time  the 
paresis  develops  into  a  more  and  more  marked 
paralysis,  though  the  sensibility  of  the  limbs  re- 
mains almost  completely  unaffected  —  nothing 
more  than  a  temporary  numbness  being  com- 
plained of  in  the  majority  of  cases,  whilst  light- 
ning-like pains  and  girdle-sensations  are  alto- 
gether absent.    After  an  interval,  first  one  and 
then  another  upper  extremity  may  become  weak 
and  subsequently-more  or  less  paralysed.  During 
these  early  stages  of  the  disease  more  or  less 
distinct  remissions  of  symptoms  may  occur  from 
time  to  time. 

Meanwhile  a  most  typical  sign  soon  shows 
itself  in  the  paretic  or  semi-paralysed  limbs, 
in  the  form  of  a  marked  trembling  or  shaking 
of  those  muscles  or  parts  of  a  limb  which  are 
called  into  voluntary  action  with  any  intensity, 
although  these  phenomena  immediately  subside 
when  the  voluntary  exertion  ceases.  The  invo- 
luntary movements  consist  either  of  extremely 
well-marked  tremors,  like  those  met  with  in 
some  cases  of  paralysis  agitans,  or  else  of  move- 
ments of  greater  range,  more  resembling  those 
of  chorea. 

Later  some  paresis  of  the  trunk-muscles  may 
occur,  as  well  as  of  those  of  the  neck ;  and  this  may 
be  followed  by  a  similar  affection  of  the  tongue, 
lips,  and  facial  muscles— possibly,  also,  of  those 
of  the  palate,  pharynx,  and  larynx.  When  a 
patient  affected  in  this  manner,  who  has  been  pre- 
viously lyingperfeetly  still  in  bed,  is  told  to  endeav- 
our to  sit  up,  shakings  and  tremors  begin  in  almost 
all  parts  of  the  body,  and  the  scene  is  strangely 
changed  until  all  voluntary  efforts  cease  and  the 
recumbent  position  is  again  assumed.  The  same 
kind  of  thing  is  seen  when  movements  of  par- 
ticular parts  of  the  body  are  attempted:  thus 
when,  in  the  sitting  posture,  the  patient  attempts 
to  hold  up  one  leg,  tremors  of  it  immediately 
begin:  ask  him  to  take  hold  of  something  or  to 
squeeze  a  dynamometer,  and  the  upper  exteemity 
called  into  action  at  once  begins  to  shake ;  request 
liim  to  put  out  his  tongue,  and  immediately  irre- 
gular protrusions  of  the  organ  occur,  associated 
with  twitchings  about  the  angles  of  the  mouth 
and  even  in  other  parts  of  the  body.  The  act  of 
walking  may  cause,  in  more  or  less  advanced 
cases,  tremors  of  the  legs,  arms,  trunk,  head, 
and  neck — all  at  the  same  time. 

Movements  of  slight  intensity  occasion  either 
no  shakings  or  merely  tremors  of  a  very  fine  kind. 
The  hitter  are  seen  in  the  early  stages  of  the 
disease,  when  writing  is  attempted,  Almost  each 
letter  registers  a  number  of  fine  tremors,  mixed 
here  and  there  with  greater  irregularities.  In 
more  advanced  cases,  however,  the  movements 
are  so  disorderly  that  writing  becomes  either 
impossible  or  wholly  illegible. 

Just  as  there  is  no  loss  of  ordinary  sensibility, 
so  we  find  that  patients  remain  fuUy  conscious 
as  to  the  positions  and  movements  of  their 
limbs,  and  that  closure  of  the  eyes  occasions  no 
increased  uncertainty  of  their  movements  •  noi- 
6  c2  .'  ' 
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\rhen  in  the  standing  position,  are  they  rendered 
more  giddy  or  more  unsteady  by  such  a  pro- 
ceeding. ,         J-       ^  • 

Up  to  this  stage  there  may  be  no  distinct  in- 
terference with  the  functions  of  the  bladder  or 
the  rectum.  The  tendon-reflexes  are,  however, 
generally  distinctly  exaggerated;  ankle-clonus 
may  bo  obtained  with  readiness,  and  the  knee- 
jerk  is  often  more  pronounced  than  usual.  There 
IS  no  tendency  to  the  formation  of  bed-sores  ;  no 
wasting  of  muscles  ;  nor  is  any  alteration  in  their 
electrical  excitability  met  with. 

After  variable  and  often  long  periods,  the 
affected  lower  extremities,  which  have  become 
more  and  more  paralysed,  may  in  some  cases 
show  signs  of  commencing  bar-like  rigidity.  The 
limbs,  as  the  patient  lies  in  bed,  are  closely  drawn 
together,  and  in  a  condition  of  rigid  extension, 
which  is  generally  increased  when  any  attempts 
to  move  them  are  made.  At  first  this  condition 
of  the  limbs  ensues  from  time  to  time,  in  the  form 
of  paroxysms  lasting  for  an  hour  or  two.  But, 
after  a  time,  the  attacks  are  both  more  frequent 
and  longer,  so  that  ultimately  the  condition  of 
rigidity  becomes  permanent.  Contractions  of 
the  arms  are  less  common,  and  when  they  occur 
they  become  fixed  at  times  in  a  diflPerent  position 
from  that  met  with  in  simple  lateral  sclerosis 
(see  Spasmodic  Spinal  Paralysis);  that  is, 
like  the  lower  extremities,  in  a  condition  of 
extension,  and  closely  drawn  to  the  sides  of 
the  body.  At  this  period  ankle-clonus  can  often 
be  elicited  with  the  greatest  ease,  and  the 
movements  of  the  one  leg  may  extend  to  the 
opposite  lower  extremity,  and  may  indeed  setup 
more  or  less  of  general  tremor  throughout  the 
body.  Exposure  to  cold,  or  irritation  of  the 
skin  in  various  ways,  will  also  often  suffice  to  set 
up  this  general  tremor,  which,  as  Brown-Sequard 
showed,  may  commonly  be  caused  to  cease  in- 
stantly by  a  forcible  flexion  of  one  of  the  great 
toes.  With  the  cessation  of  the  tremors  conse- 
quent upon  this  manceuvre,  the  limbs  may  also  be 
left  for  a  time  in  a  supple  and  flaccid  condition. 

The  manifestation  of  tremors  of  the  tongue, 
lips,  and  face  is  of  course  a  sign  that  the  medulla 
oblongata  is  affected;  and  when  this  occurs, 
simultaneously,  or  very  soon  after,  other  evi- 
dences of  the  implication  of  the  medulla  and 
of  contiguous  portions  of  the  cerebrum  may  be 
met  with.  Articulation  may  become  more  or  less 
affected,  the  speech  being  rendered  slow,  hesi- 
tating, and  measured,  syllable  by  syllable ;  or 
it  may  be  jerky  in  character— becoming  especi- 
ally thick  and  blurred  in  the  later  stages  of  the 
disease.  The  power  of  swallowing  is  less  fre- 
quently impaired,  but  in  advanced  stages  it  is 
apt  to  be  affected.  . 

Nystagmus  is  very  frequently  mot  with.  Dip- 
lopia, or  actual  paralysis  of  the  ocular  muscles,  is 
rare.  Amblyopia  not  unfrpquently  exists ;  perhaps, 
in  one  eye  only.    Actual  blindness  is  very  rare. 

Vertigo,  sometimes  to  a  marked  extent,  is  no 
uncommon  symptom ;  and  as  the  cerebrum  be- 
comes more' and  more  affected,  a  condition  of 
well-marked  hebetude,  or  actual  dementia,  gradu 
ally  becomes  pronounced.  This  betrays  itself 
externally  by  a  blank,  expressionless  aspect  of 
the  face ;  the  patient  becomes  childish  in  manner, 
his  memory  fails,  he  takes  interest  only  in  trifles, 
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laughs  constantly  also  at  the  merest  trifles,  or,  on 
the  other  hand,  is  very  easily  moved  to  tears. 
During  this  condition  of  things  a  subacute 
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maniacal  condition  may  supervene ;  or  the  patient 
may  develop  '  delusions  of  grandeur '  precisely 
similar  to  those  met  with  in  '  general  paralysis  of 
the  insane ' — examples  of  which  the  writer  has 
recently  seen  in  two  of  his  own  patients.  In  other 
cases  persons  suffering  from  this  disease  may 
lapse  into  a  profoundly  melancholic  condition. 

At  this  stage,  too,  apoplectiform  or  epileptic 
form  attacks  are  particularly  apt  to  occur  from 
time  to  time.  After  such  attacks,  of  whichever 
land,  the  limbs  on  one  side  of  the  body  and  the 
face  are  left  more  or  less  paralysed ;  and  where 
the  attack  has  been  epileptiform  in  character, 
the  convulsive  twitchings  are  often  limited  to 
this  one  side  of  the  body.  As  Charcot  has  pointed 
out,  these  attacks  are  precisely  similar  to  thosft 
which  occur  in  general  paralytics,  or  in  cases  of 
old  hemiplegia  with  descending  sclerosis.  They 
answer  to  the  so-called  '  congestive  attacks,'  but, 
as  Charcot  contends,  they  do  not  seem  to  be 
associated  with  any  new  appreciable  lesions  of  a 
'  gross '  order.  Such  epileptiform  attacks  may 
be  brief,  or  they  may  last  for  hours ;  or,  off  and 
on,  even  for  days.  In  all  of  them  the  tem- 
perature begins  to  rise  almast  at  once — without 
any  initial  period  of  depression — and  may  even 
reach  104°  in  a  few  hours,  or  in  a  day  or  two. 
The  temperature  then  begins  to  fall  again ;  or 
should  it  continue  to  rise  to  a  still  higher  point, 
the  attack  is  very  apt  to  terminate  fatally. 

Every  attack  of  this  kind  leaves  the  patient  in 
a.  manifestly  worse  condition,  both  bodily  and 
mentally ;  and  perhaps  in  one  of  them  at  last 
death  may  occur. 

Vabieties. — The  symptomatology  of  this  dis- 
ease is  likely  to  be  considerably  modified  in  differ- 
ent cases,  but  principally  in  two  directions,  pro- 
ductive of  complications  of  the  same  kind  as 
those  which  are  also  apt  to  occur  in  '  spasmodic 
spinal  paralysis.'  In  each  disease  there  may  in 
some  cases  be  a  special  affection  of  the  posterior 
columns,  in  one  or  other  region  of  the  cord,  bring- 
ing with  it  more  interference  with  sensibility, 
and  an  admixture  of  other  symptoms  pertaining 
to  locomotor  ataxy.  It  is,  perhaps,  principally 
in  these  cases  that  the  '  crises  gasiriques '  (pains, 
vomiting,  and  occasionally  diarrhoea)  are  also 
met  with.  In  other  ia  stances  there  may  be  an  ex- 
tension of  the  sclerosis  to  the  grey  matter  of  the 
anterior  comua  in  one  or  other  region  (as  well  as 
to  other  parts  of  the  grey  matter),  leading, 
amongst  other  phenomena,  to  muscular  atrophy 
in  related  regions  of  the  body.  In  either  of 
these  ways  the  symptoms  of  the  original  disease 
may  be  complicated,  and,  to  a  certain  extent, 
obscured. 

Many  other  differences  also  present  themselves 
in  special  cases,  owing  to  the  varjing  situations 
in  which  the  morbid  patches  make  their  first  ap- 
pearance. In  a  fair  proportion  of  the  cases  the 
disease  seems  to  reveal  itself  first  in  the  brain 
rather  than  in  the  spinal  cord. 

Terminations. — After  pursuing  a  very  slow 
course  for  years  (often  five  to  ten),  the  miserable 
sufferers  from  this  disease  may  at  last  be  carried 
off  in  various  ways.  Death  may  take  place  m 
one  of  the  apoplectiform  or  epileptiform  attnckfl, 
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occurring  either  in  patients  who  are  merely 
slightly  demented,  or  in  those  who  are  otherwise 
actually  insane;  or,  at  last,  in  cases  in  which 
there  is  great  interference  not  only  with  articu- 
lation but  also  with  deglutition,  the  functions 
of  the  heart  or  of  respiration  may  also  become 
affected,  and  may  thus  lead  on  to  a  fatal 
termination. 

In  other  cases,  after  the  disease  has  lasted  for 
years,  and  when  the  grey  matter  of  the  cord  has 
become  seriously  involved,  accidents  may  super- 
vene similar  to  those  which  occur  in  the  final 
stages  of  many  cases  of  paraplegia.  The  bladder 
may  become  paralysed,  and  after  a  time  inflam- 
mation and  ulceration  may  be  set  up,  followed 
by  secondary  inflammation  of  the  ureters  or 
kidneys.  Or  bed-sores  may  form,  sloughing 
may  go  on  extensively,  and  the  patient  may  at 
last  die  exhausted,  or  from  the  supervention  of 
blood-poisoning  or  some  acute  inflammatory 
disease. 

Diagnosis. — In  its  early  stages  the  diagnosis 
of  this  disease  may  present  very  considerable 
difficulties.  This  is  especially  the  case  when  the 
morbid  process  begins  in  the  cerebrum.  Here  for 
a  time  there  may  be  nothing  distinctive,  and  we 
have  to  wait  for  the  further  development  of  the 
disease  before  anything  like  a  positive  diagnosis 
is  possible.  Similarly,  where  the  disease  begins 
only  with  spinal  symptoms,  it  is  often  extremely 
difficult  to  diagnose  it  with  certainty  in  its  very 
early  stages.  The  important  characters  in  the 
more  typical  forms  of  the  disease  are  the  youth 
of  the  patient,  the  paresis  gradually  increasing, 
first  in  one  and  then  in  the  other  lower  extremity, 
with  no  alteration  in  sensibility  or  in  the  elec- 
trical irritability  of  the  nerves  or  muscles. 
When  ankle-clonus  becomes  easily  obtainable, 
and  when,  moreover,  the  peculiar  tremors  and 
disordered  movements  on  voluntary  excitation 
of  the  muscles  are  met  with,  together  with  the 
absence  of  any  such  tremors  in  the  condition 
of  rest,  and  some  amount  of  paresis  or  of  similar 
symptoms  in  one  or  both  upper  extremities,  the 
diagnosis  of  the  '  spinal '  type  of  this  disease  can 
be  no  longer  difficult  or  doubtful. 

By  far  the  most  typical  cases,  however,  are 
those  of  the  '  cerebro-spinal '  type,  in  which,  wath 
such  symptoms  as  are  above  indicated,  there  are 
also  some  others  due  to  disease  of  the  medulla 
or  pons — such  as  have  been  indicated  in  speaking 
of  the  symptomatology  of  the  disease.  In  these 
cases  the  disease  is  really  quite  distinctive ;  so 
that  even  when  the  patient  is  seen  at  this  stage 
for  the  first  time,  the  malady  ought  to  be  easily 
recognised.  Chorea  is  the  affection  with  which  it 
is  most  apt  to  be  confounded ;  but  the  absolute 
cessation  of  all  tremors  and  disordered  movements 
in  multiple  sclerosis  when  the  patient  is  at  rest, 
and  their  immediate  re-initiation  (mainly  in  the 
parts  moved,  but  also  often  to  some  extent  in 
others)  on  the  occurrence  of  voluntary  efforts, 
is  a  thoroughly  distinctive  characteristic. 

Paralysis  agitans  ought  to  be  distinguished 
from  disseminated  sclerosis  with  even  more  ease. 
It  is  scarcely  ever  met  with  in  persons  under  the 
age  of  thirty-five,  just  as  multiple  sclerosis  is 
only  rarely  met  with  in  persons  beyond  such 
an  age.  The  movements  of  paralysis  agitans 
are  only  to  a  slight  extent  exaggerated  by  volun- 
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tary  exertion  of  the  parts  ;  and  such  movements, 
in  the  form  of  fine  tremors,  do  not  cease  to  any- 
thing like  the  same  extent  under  conditions  of 
rest.  There  is  generally  no  shaking  of  the  head 
and  neck  in  paralysis  agitans. 

Mercurial  poisoning  with  tremors  can  be  easily 
distinguished,  on  inquiry  into  the  history  of  the 
patient,  and  the  mode  of  onset  of  the  disease. 

In  those  more  irregular  cases  of  multiple 
sclerosis,  in  which  there  is  either  an  implication 
of  the  posterior  columns  of  the  cord,  or  of  the 
grey  matter  in  some  region  or  regions,  the  dia- 
gnosis of  the  complex  nature  of  the  affection  must 
be  based  upon  the  general  principles  applicable 
to  the  regional  diagnosis  of  spinal  cord  dis- 
ease. 

PfiOGNOSis. — Absolute  cure  of  this  disease  is 
scarcely  to  be  hoped  for.  The  most  that  has 
been  done,  hitherto,  as  a  result  of  treatment,  has 
been  to  bring  about  more  or  less  distinct  re 
missions,  and  also  to  delay  the  progress  of  the 
disease.  Death  usually  occurs  in  from  five  to 
ten  years,  in  one  or  other  of  the  modes  already 
indicated. 

Treatment.— Many  drugs  have  been  tried, 
but  hitherto  with  little  or  no  positive  result,  in 
the  treatment  of  this  affection.  Nitrate  of 
silver  has  seemed  to  do  good  in  some  cases, 
especially  in  the  early  stages.  But  the  writer  is 
much  more  disposed  to  trust  to  iodide  of  potas- 
sium in  eight-  or  ten-grain  doses  three  times  a 
day,  with  or  without  moderate  doses  of  perclilo- 
ride  of- mercury  or  of  liquor  arsenicalis  ;  com- 
bining the  use  of  those  drugs  with  cod-liver  oil 
and  a  good  nourishing  diet.  From  time  to  time, 
however,  the  above  medicines  should  be  omitted, 
and  simple  tonics  taken  in  their  place.  In  the 
early  stages  of  the  disease,  sulphur  baths  and 
shampooing  of  the  limbs  may  be  of  service ;  and 
in  all  cases  it  is  of  great  importance  to  see  that 
the  patient  obtains  sound  sleep,  since  in  this,  as 
in  all  other  chronic  spinal  diseases,  the  patient's 
downward  course  is  sure  to  be  greatly  hastened 
where  refreshing  sleep  is  not  obtained. 

No  distinct  indications  exist  for  the  treatment 
of  this  affection  by  electricity,  and  no  advantages 
have  as  yet  been  recorded  from  its  use.  The 
complications  of  the  disease,  which  may  occur 
in  its  later  phrases,  must  be  treated  in  accord- 
ance with  the  general  principles  applicable  for 
this  as  for  other  spinal  affections.  Every  effort 
must  be  made  to  preserve  the  general  health  of 
the  patient,  as  this  will  probably  be  found  to  be 
the  surest  means  of  arresting  or  holding  in 
check  the  progress  of  the  disease. 

20    Spinal  Cord,  Tumours  of.— Stnon.: 

Intra-meduUary  Tumours;  Fr.  Tumeurs  de  la 
Moelle ;  Tumeurs  racMdiennes ;  Ger.  Krank- 
haftm  Gesokwulste  des  BuckenmarJcs. 

jETIOLOGY  AND   AnATOMIOAI    CHARACTERS. — 

Tumours  originating  in  the  substance  of  the 
spinal  cord  may  be  regarded  as  belonging  to  two 
classes,  according  as  they  represent  (a)  more 
local  accidents  in  the  form  of  perverted  tissue- 
changes  ;  or  (&)  such  local  accidents  developing 
under  the  influence  of  a  distinct  general  state, 
such  as  syphilis  or  scrofulosis. 

(ffl)  Of  the  purely  local  overgrowths,  the 
most  typical,  and  perhaps  also  the  most  fre- 
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quently  occurring  are  gttomata.  The  considera- 
tion of  these  growths  comes  in  natural  sequence 
DO  that  of  sclerosis  affecting  different  regions 
of  the  cord.  In  such  a  tumour  Tve  have  an  exu- 
berant overgrowth,  as  Virchow  and  most  other 
pathologists  suppose,  starting  from  the  neuroglia 
of  a  certain  portion  of  the  cord.  At  first  the 
growth  infiltrates  and  substitutes  itself  in  the 
glace  of  a  certain  amount  of  nerve-tissue;  but 
it  soon  grows  excessive  in  quantity  (spreading 
in  area  perhaps  at  the  same  time),  and  thus 
comes  to  exercise  a  more  and  more  marked  com- 
pression upon  the  remaining  tracts  of  nerve- 
tissue  composing  the  cord  at  the  same  level, 
within  the  narrow  and  unyielding  boundaries 
of  the  spinal  canal.  These  gliomata  are  often- 
times extremely  vascular.  They  are  liable  to 
undergo  a  certain  amount  of  central  softening  ; 
and  into  their  substance,  especially  in  the  soft- 
ened foci,  haemorrhages  are  very  apt  to  occur. 
Softening  of  nerve-tissue  may  also,  at  a  certain 
stage,  take  place  around  the  growth,  and  thence 
may  extend  for  a  variable  distance  above  and 
below. 

Other  tumours  of  an  allied  nature,  such  as 
sarcomata  and  myxomata,  also  at  times  develop, 
either  in  their  pure  types  or  with  blended 
characters,  within  the  spinal  cord.  They  pre- 
sent few  intrinsic  peculiarities  in  their  manner 
of  affecting  the  cord.  They  rarely  attain  any 
large  size  ;  indeed  the  limitations  of  the  spinal 
canal  only  permit  of  much  increase  in  one  direc- 
tion. And  elongated  growths  are  occasionally 
met  with.  To  a  considerable  extent,  such  tu- 
mours have  an  infiltrating  mode  of  growth, 
though  their  boundaries  are  apt  to  be  rather 
more  defined  than  are  those  of  gliomata. 

In  regard  to  the  causes  of  these  tumours, 
almost  nothing  more  defijiite  can  be  said  than 
that  they  seem,  at  times,  to  find  occasion  and 
conditions  suitable  for  their  initiation  after  some 
blow  upon  the  spine  or  concussion  of  the  spinal 
cord. 

{b)  Of  the  growths  which  tend  to  occur  m 
the  spinal  cord  (as  occasionally  in  other  parts  of 
the  body)  under  the  influence  of  some  general 
disease  or  diathetic  condition,  two  are  especi- 
ally to  be  named.  These  are  scrofulous  growths 
('tubercular'),  and  syphilitic  gummata.  The 
former  are  generally  smaU,  varying  in  size  from 
a  mustard  seed  to  a  pea,  and  only  very  rarely 
attaining  the  dimensions  of  a  hazel-nut.  Next  to 
gliomata  they  are  the  new  growths  most  fre- 
quently met  with  in  the  substance  of  the  spiual 
cord.  When  small,  they  may  occur  in  associa- 
tion with  a  cerebro-spinal  tubercular  meningitis ; 
but  at  other  times  they  are  found,  and  especi- 
ally the  larger  growths,  existing  independently 
of  any  acute  inflammation  of  the  meninges.  _  In 
this  latter  case,  the  tumours  may  be  combined 
with  a  certain  amount  of  adjacent  and  secondary 
softening  of  the  substance  of  the  cord. 

Syphilitic  gummata,  originating  in  the  cord 
itself,  occur  only  with  the  greatest  rarity.  They 
are  more  frequently  found  starting  from  the 
meninges,  and  then  they  may  press  upon  or 
actually  grow  into  the  nerve-substance. 

Cancer  is  believed  not  to  occur  primarily  in 
the  substance  of  the  spinal  cord,  though  it  may 
grow  into  its  substance,  or  seriously  press  upon 


OF. 


it,  when  originating  either  in  the  meninges  or  in 
the  vertebrae. 

Symptoms,  Course,  and  Tbrminations. — The 
difficulties  of  diagnosis  are  almost  always  very 
great  in  the  case  of  tumours  of  the  spinal  cord, 
because  in  their  early  stages,  and  occasionally 
for  prolonged  periods,  they  are  associated  with 
slight  and  somewhat  vague  symptoms. 

Independently  of  the  variations  in  different 
cases,  consequent  upon  the  longitudinal  situation 
or  level  of  the  tumour  in  the  spinal  cord,  the 
symptoms  to  which  they  give  rise  in  various 
parts  of  the  body  may  be  more  or  less  vague 
anomalies  of  sensibility  in  diflTerent  regions, 
associated  with  a  certain  amount  of  weakness, 
often  not  amounting  to  actual  paralysis. 

Growths  from  the  meninges,  or  from  the 
vertebrae,  pressing  upon  the  spiual  cord,  are  not 
quite  so  apt  to  rim  a  latent  course  for  any 
length  of  time,  since  they  are  rather  more  prone 
to  involve  the  anterior  or  the  posterior  roots  on 
one  or  on  both  sides — at  first  irritating  them, 
and  subsequently  causing  paralysis  from  pres- 
sure. Thus  localised  numbness,  pains,  or  anaes- 
thesia, either  alone  or  associated  withtwitchings, 
cramps,  or  paralysis,  confined  to  certain  parts 
of  the  body,  are  rather  more  common  incidents 
during  the  growth  of  extra-  than  of  intra-me- 
duUary  tumours.  Still  the  diagnosis  between 
these  two  classes  of  tumours  may  be  impossible. 

Sclerosis,  in  its  'insular'  form,  especially  when 
the  patches  are  few  or  close  together,  may  also 
present  symptoms  almost  inseparable  from  the 
first  stage  of  some  intra- medullary  tumour. 
The  important  fact  is,  however,  that  sclerosis 
in  the  cord  tends  to  become  more  and  more 
generalised,  and  thus  gives  rise  to  a  propor- 
tionately widening  range  of  symptoms ;  or  else 
it  limits  itself  to  special  coltmins,  and  thus 
becomes  associated  with  more  special  sets  of 
symptoms. 

"With  any  of  these  tumours  of  the  spinal 
cord,  the  symptoms  are,  after  a  time,  liable  to 
undergo  a  sudden  and  grave  increase,  owing  to 
the  occurrence  of  a  haemorrhage  into  its  sub- 
stance and  perhaps  into  adjacent  regions  of  the 
spinal  cord,  or  else  owing  to  the  commencement 
of  a  process  of  secondary  transverse  softening. 
Beyond  these  possibilities  of  sudden  grave  aug- 
mentation of  symptoms,  the  course  of  intra- 
medullary tumours  is  also  apt  to  be  marked  by 
peculiar  exacerbations  and  remissions  from  time 
to  time,  in  association  with  periods  of  altered 
growth  or  vascularity  of  the  tumour  itself. 

Diagnosis. — The  very  gradual  onset  of  the 
symptoms  in  cases  of  tumour  of  the  spinal  cord, 
is  a  point  of  great  importance  in  the  diagnosis 
of  these  conditions.  Thus,  for  instance,  we 
eliminate  arachnoid  or  intra-medullary  haemor- 
rhages, and  also  the  numerous  class  of  cases 
of  softening  of  the  spinal  cord,  with  other  affec- 
tions having  a  more  or  less  abrupt  origin.  The 
diagnosis  of  tumour  of  the  cord  as  distinct  from 
its  compression  by  disease  of  vertebrae  (where 
there  is  also  generally  a  slow  evolution  of 
paralytic  symptoms),  must  be  based  in  part 
upon  the  absence  of  any  evidence  of  vertebral 
disoase.  The  diagnosis  from  meningeal  tumours 
has  already  boon  referred  to  under  the  head  of 
symptoms ;  and  so  also  has  the  diagnosis  from 
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mere  sclerosis  of  the  spinal  cord,  in  -which  the 
connectire-tissue  overgrowth  is  not  sufi&ciently 
bulky  to  amount  to  an  actual  tumour. 

If  the  arrival  at  a  diagnosis  as  to  the  existence 
of  a  tumour  of  the  spinal  cord  is  a  process 
beset  ■ypith  difficulties,  these  by  no  means  cease 
■when,  passing  from  the  primary,  we  have  to 
approach  the  secondary  question  as  to  the  nature 
of  the  growth  presumed  to  exist.    But  little  is 
possible  in  this  direction.    It  is  true  that,  with 
a  history  of  pre-existing  syphilis,  even  without 
t'  e  evidence  of  other  simultaneous  manifesta- 
tions, we  should  be  warranted  in  assuming  it 
to  be  even  more  than  possible  that  an  existing 
growth  was  syphilitic  in  nature,  and  in  treating 
the  patient  accordingly ;  and  that  all  the  more 
because  this  is  about  the  only  kind  of  new-growth 
as  to  which  we  have  distinct  evidence  of  its 
amenability  to  the  influence  of  remedies.  The 
presumptions  in  favour  of  the  tuhercidar  or 
scrofulous  nature  of  a  supposed  new-growth  in 
the  spinal  cord,  would  rarely  carry  with  them 
more  than  a  moderate  amount  of  cogency.  Still, 
occasionally  the  general  habit  of  the  patient, 
together  with  the  fact  of  the  existence  of  scro- 
fulous enlargement  of  glands,  or  of  some  forms 
of  phthisis,  might  give  more  or  less  probability 
to  such  a  conclusion.  Beyond  this  not  much  can 
be  done  in  the  way  of  diagnosing  special  kinds  of 
tumours.    "We  might  be  guided  in  our  opinion 
as  to  the  possible  existence  of  a  sarcoma  by  the 
presence  of  one  or  more  of  such  growths  in 
other  parts  of  the  body ;  or  failing  this,  we  may 
recollect  that  primary  cancer  affecting  the  spinal 
cord  is  almost  unknown,  and  that  gliomatous 
tumours  are,  next  to  the  tubercular  or  scrofu- 
lous, those  which  are  most  frequently  met  with 
in  the  cord  itself. 

Pboqnosis. — The  prognosis  in  all  these  cases 
is  bad.  Life,  it  is  true,  may  last  for  months  or 
even  years,  but  the  tendency  is  for  the  primary 
affection  to  set  up  other  secondary  accidents,  in 
the  form  either  of  haemorrhage  or  of  softening. 
Thus,  paralysis  is  rendered  more  complete,  and 
the  way  is  paved  for  an  ultimate  fatal  termi- 
nation, through  the  intervention  of  cystitis  and 
renal  mischief;  by  way  of  bed-sores  with  ex- 
haustion and  blood-poisoning  ;  or  by  extension  of 
softening  upwards  to  the  cervical  region  and  the 
supervention  of  respiratory  paralysis. 

Treatment. — In  the  case  of  the  existence  of 
a  syphilitic  tumour  in  the  spinal  cord,  we  may 
attempt  (and  with  some  expectation  of  success) 
to  treat  the  causal  morbid  condition  with  large 
doses  of  iodide  of  potassium,  either  alone  or  in 
combination  -with  bichloride  of  mercury.  But  in 
almost  all  other  cases  little  can  be  done  in  this 
direction,  and  we  are  reduced  to  the  necessity  of 
dealing  with  the  paraplegic  state,  and  its  atten- 
dant conditions,  as  best  we  can,  and  also  of  at- 
tending to  the  general  health,  with  the  view  of 
arresting  the  progress  of  the  disease,  and  keep- 
ing its  possible  complications  in  check.  See 
section  on  Treatment,  in  Spinal  Cord,  Soften- 
ing of. 

21.  Spinal  Cord,  Malformations  of. — Va- 
rious conditions  are  comprised  under  this  head 
which  are  of  little  or  no  interest  to  the  practi- 
tioner.   The  spinal  cord  may  be  absent,  imper- 


fectly developed,  or  double.  Again,  cases  occur  in 
which  the  spinal  cord  is  either  unduly  long  or 
unduly  short,  or  in  which  it  may  present  some 
trifling  lack  of  symmetry.  One  of  the  most  in- 
teresting of  these  latter  conditions  is  due  to  the 
fact  recently  discovered  by  Flechsig  of  the  pos- 
sible non-uniform  distribution  of  the  pyramidal 
tracts  upon  the  two  sides  of  the  cord,  so  that 
the  amount  of  decussation  of  the  motor  fibres, 
not  only  in  different  individuals  but  also  in  the 
two  halves  of  the  same  cord,  may  be  quite  un- 
equal. In  the  latter  case  an  asymmetrical  de- 
velopment of  the  antero-lateral  columns  on  the 
two  sides  would  be  met  with. 

Congenital  dilatation  of  the  central  canal  of 
the  Spinal  Cord  (Hyirorrachis  interna,  or  Hydjto- 
myeliis),  though  an  interesting  pathological  con- 
dition, does  not  reveal  itself  by  any  distinct 
symptoms  during  life. 

Confusion  is,  however,  apt  to  arise  between 
this  mere  unimportant  congenital  anomaly,  and 
the  existence  of  cavities  in  various  parts  of  the 
grey  matter  of  the  cord,  more  or  less  centrally 
situated,  which  are  to  be  regarded  as  remainders 
or  products  of  some  pre-existing  pathological 
changes.  These  latter  conditions  have  received 
much  attention,  and  the  various  forms  have  been 
described  under  the  name,  originally  given  by 
Ollivier,  of  '  Syringomyelia.'  Here,  again,  we 
have  to  do  with  matters  of  exclusively  patholo- 
gical interest. 

Congenital  dilatation  of  the  central  canal  in 
its  most  developed  form  is  apt  to  be  connected 
with  spina  bifida.    See  Spika  Bifiba. 

II.  Diseases  of  the  Spinal  Cord  depen- 
dent upon  Unknown,  or  very  imperfectly- 
known.  Organic  Changes. 

22.  Tetanus.    See  Tetantjs. 

23.  Tetany.    See  Tbtant. 

24.  Torticollis.    See  "Wkt-Neck. 

26.  "Writer's  Cramp,  &c.  See  Wbitee's 
Ceamp. 

26.  Spinal  Irritation.  See  Spinal  Irrita- 
tion. 

27.  Keflex  Paraplegia.  Synon.  :  Urinary 
Paraplegia  (in  part)  ;  Fr.  Paraplegic  reflexe ; 
Paraflegie  fonctionnelle ;  Ger.  Eeflex  Paralysis 
spinalis. 

General  Eemarks. — Some  practitioners  be- 
lieve that  paralyses  of  various  kinds  are  brought 
about  purely  by  reflex  influences.  They  would 
include  under  this  category  some  of  the  cases  of 
paralysis  of  separate  muscles,  such  as  the  ocular; 
some  cases  of  paralysis  of  one  or  both  arms  ;  or 
some  of  the  cases  of  paralysis  of  one  or  both 
lower  extremities.  It  is  the  latter  class  of  cases 
with  which  we  are  now  specially  concerned, 
though  much  of  what  is  to  be  said  in  the 
present  article  may,  mutatis  mutandis,  be  consi- 
dered applicable  to  the  whole  class  of  so-called 
'  reflex  paralyses.' 

Those  who  believe  in  the  frequent  existence 
of  this  form  of  paralysis  are  considerably  less 
numerous  than  they  were  twenty  years  ago, 
when  the  notion  of  its  frequency  and  importance 
was  warmly  espoused  by  Brown-Sequnrd  {Lccts. 
on  Paral.  of  Lower  Extremities,  1861),  and  when 
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the  morLid  anatomy  of  the  spinal  cord  was  still 
very  iraporfectly  known.  Tlie  number  of  com- 
petent observers  was  smaller,  whilst  the  difiBculty 
in  detecting  morbid  changes  in  this  organ  was 
much  greater  then  than  it  is  now  that  we  are 
accustomed  to  employ  more  elaborate  methods 
for  its  preservation  and  for  its  examination.  Yet 
one  of  the  strongest  of  the  arguments  brought 
forward  in  favour  of  the  existence  of  '  reflex  para- 
plegia' was  the  absence  of  discovered  lesions  in 
the  spinal  cord  in  a  class  of  cases  reported  upon 
by  Stanley  in  1833  (Med. -Chir.  Trans.,  vol.  xviii. 
p.  2G0)  in  which  paraplegia  was  associated  with 
various  morbid  conditions  of  the  urinary  organs — 
cases,  in  fact,  of  the  so-called  '  urinary  para- 
plegia.' And  the  main  support  for  the  opinions 
of  those  who  still  believe  in  the  existence  of  a 
class  of  reflex  paraplegias,  now  also  lies  in  the 
absence,  in  certain  cases  of  paraplegia  terminating 
fatally,  of  any  actually-discovered  lesion. 

.(Etiologt  and  Pathogenesis.  —  The  inter- 
pretation oi  the  paralyses  of  this  class  put  for- 
ward by  Brown-Sequard  is  as  follows  : — That  an 
irritation,  operating  upon  certain  sensory  nerves, 
produces  impressions  which,  after  impinging 
upon  the  properly  related  grey  matter  in  the 
spinal  cord,  are  thence  in  part  reflected  along 
vaso-motor  nerves  regulating  the  calibre  of  cer- 
tain blood-vessels  which  supply  either  (a)  the 
portion  of  the  spinal  cord  in  relation  with 
the  paralysed  parts,  or  else  (6)  the  great  nerves 
or  the  muscles  themselves  of  the  paralysed 
parts.  In  either  case  this  reflection  of  impres- 
sions resulting  from  irritation  of  sensory  nerves, 
upon  such  special  groups  of  vaso-motor  nerves, 
is  supposed  to  lead  to  a  persistent  spasm  of  the 
vessels  which  they  innervate,  so  as  to  cause  a 
continuous  anaemic  condition,  either  of  certain 
vascular  territories  in  the  spinal  cord  itself,  or 
else  of  the  related  nerve-trunks  and  muscles.  In 
either  case,  too,  the  nutrition  of  the  parts  involved 
in  this  anaemia  is  supposed  to  suffer — so  that  their 
functions  can  no  longer  be  carried  on  or  only  in 
a  very  imperfect  manner — and  thus  a  more  or 
less  complete  paralysis  results,  which  is  capable, 
however,  of  being  mitigated  from  time  to  time, 
of  actually  intermitting,  or  indeed  of  being  ab- 
ruptly cured,  according  as  temporary  diminutions 
or  a  complete  disappearance  of  the  original  ex- 
citing cause  may  lead  to  a  diminution  or  to  an 
actual  cessation  of  the  supposed  profound  anaemia 
produced  by  the  supposed  spasms  of  vessels. 
These  are  the  theories  upon  which  the  doctrines 
of  '  reflex  paraplegia '  are  based. 

Among  the  sources  from  wliich  the  initial  irri- 
tation is  supposed  to  proceed,  almost  all  parts 
of  the  body,  internal  as  well  as  external,  are 
included.  Thus  irritative  impressions,  it  is 
thought,  may  emanate  from  almost  any  part 
of  the  urinary  tract — from  the  urethra  to  the 
■ddney  ;  in  other  cases  similar  impressions  may 
■  manate  from  some  portion  of  the  female  genital 
organs ;  in  others  from  the  intestinal  canal, 
owing  to  the  presence  of  worms  or  some  such 
persistent  causes  of  irritation ;  in  others  from 
some  portion  of  the  thoracic  organs;  or,  as  it 
seems  to  be  held,  from  irritated  sensitive  nerves 
in  almost  any  part  of  the  body,  whether  situated 
near  the  surface  or  deep  amongst  the  tissues. 
The  assemblage  of  symptoms  supposed  to  cha- 


racterise these  forms  of  reflex  paralysis  presents 
nothing  like  a  distinctive  mode  of  grouping.  And 
of  the  several  components  of  tlie  group  put  for- 
ward by  Brown-Sequard  in  1861  (loc.  cii.,-p.  33), 
&s  pertainiug  to  one  of  the  most  typical  varieties, 
viz., '  urinary  paraplegia,'  none  can  now  have  anj 
pretensions  to  be  regarded  as  distinctive,  except- 
ing the  alleged  tendency  of  the  paralysis  to  vary 
in  degree  ^vith  variations  in  the  malady  on  which 
it  is  supposed  to  depend,  together  with  its  ten 
dency  to  spontaneous  or  easy  cure  coincidentally 
with  or  soon  after  the  cessation  of  the  urina  -y 
troubles,  whatever  they  may  have  been.  In 
harmony  with  this  latter  character  also  are  the 
alleged  facts  that  speedy  cures  have  been  brought 
about  of  cases  of  paraplegia,  especially  in  chil- 
dren, after  the  expulsion  from  the  alimentary 
canal  of  tape-worms  or  round-worms ;  or,  of 
cures  of  the  same  disease  in  adult  females  after 
the  cessation  of  some  uterine  inflammation ;  or 
of  cures  of  a  paralysis  of  ocular  muscles  after 
the  removal  of  some  carious  tooth  which  had 
previously  been  exercising  an  irritative  influence 
upon  branches  of  the  dental  nerve. 

It  would  be  improper  and  useless  to  deny  the 
existence  of  such  eases ;  they  are  theoretically 
possible.  On  the  other  hand,  the  writer  is  com- 
pelled to  believe,  after  a  very  extensive  expe- 
rience, that,  if  they  exist,  they  can  only  occur  as 
extremely  rare  events. 

Although  it  is  theoretically  possible  that  an 
irritation  of  a  sensory  nerve  may  be  reflected  on 
vaso-motor  nerves,  so  as  to  lead  to  arterial  spasms 
in  certain  territories  of  the  spinal  cord  or  in  cer- 
tain groups  of  muscles,  neither  proof  nor  even 
analogy  exists  in  favour  of  the  view  that  such  a 
condition  of  spasm  could  be  maintained  for  days 
or  even  weeks.  Nor,  if  it  could  occur  for  these 
prolonged  periods,  and  to  such  an  extent  as  to 
annid  some  of  the  most  important  functions  of  the 
spinal  cord  during  this  time,  is  it  at  all  clear  that 
the  nutrition  of  the  cord  in  the  affected  regions 
would  not  be  seriously  interfered  with  by  such 
prolonged  anaemia  ;  and  if  so  the  assumed  speedy 
resumption  of  healthy  functions  after  the  disap- 
pearance of  the  vascular  spasms  would  constitute 
another  difficulty,  since  such  speedy  recovery 
would  be  incompatible  with  the  theory  upon 
which  the  explanation  of  the  disease  is  based. 

Again,  it  is  almost  certain  that  many  of  the 
cases  formerly  supposed  to  belong  to  this  cate- 
gory of  'reflex  paralysis'  had  no  right  to  figure 
therein.  Cases  of  diphtheritic  paralysis  have 
been  proved  to  belong  to  a  different  category ; 
and  there  is  good  reason  to  believe  that  in  other 
instances  the  morbid  conditions  really  existing 
as  causes  of  the  paralysis  have  simply  been  over- 
looked, either  because  the  appreciable  changes 
were  only  slightly  advanced  at  the  time  of  the 
patient's  death,  owing  to  the  brief  duration  of 
the  illness,  or  because  of  the  want  of  a  thorough 
examination  of  the  cord,  conducted  with  aU  need- 
ful aids,  care,  and  expenditure  of  time. 

It  seems  clear,  therefore,  that  the  opinions  of 
those  who  believe  in  the  existence  of  '  reflex  para- 
lysis,' and  of  '  reflex  paraplegia  in  particular, 
stand  much  in  need  of  farther  support.  AVell- 
observed  and  well-recorded  instances  of  the 
disease  are  urgently  wanted,  if  reflex  paraplegia 
is  to  retain  its  claim  to  a  place  in  our  nosology. 
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2S.  Intermittent  Paraplegia. — Synon.  :  In- 
termittent Spinal  Paralysis ;  Fr.  Paralysie  Spinal 
latermittente ;  Ger.  Inter mittizeiuUr  Paralysis 
Spinalis. — Very  few  cases  of  paraplegia  of  this 
type  have  been  recorded,  and  it  must  also  be  a 
Condition  of  extreme  rarity. 

The  earliest  recorded  example  was  made 
known  by  Eomberg,  and  as  this,  both  in  its 
nature  and  its  course,  seems  to  hare  been  a 
typical  instance,  it  may  be  cited  here.  '  A 
woman,  sixty-four  years  of  age,  after  being  quite 
well  the  day  before,  was  suddenly  attacked  with 
paralysis  of  the  lower  extremities  and  of  the 
sphincters.  Sensibility  was  unchanged,  conscious- 
ness clear,  the  temperature  cool,  pulse  80,  small 
and  empty,  no  pain  in  the  spinal  cord.  The 
next  day  there  was  an  astonishing  change  in  the 
condition.  The  patient  could  walk  again  and 
void  urine  voluntarily,  and  only  complained  of 
weakness  in  the  legs.  The  following  morning 
there  was  paraplegia  agam,  which  had  set  in 
at  the  same  hour  as  it  had  done  two  days  before. 
A  third  paroxysm  was  awaited,  which  also  set 
in  at  the  appointed  time,  although  without  para- 
lysis of  the  sphincters.  Quinine  effected  a  rapid 
cure.' 

Two  other  cases  are  cited  by  Erb.  In  one  of 
them  there  were  also  three  attacks  before  cure 
took  place  imder  the  influence  of  quinine ;  but  in 
the  other,  observed  by  Hartwig,  attacks  of  in- 
termittent paralysis  seem  to  have  gone  on  for 
many  months  It  is  worthy  of  note  that  in  the 
two  former  cases  there  is  no  statement  that  the 
patient  had  previously  suffered  from  ague;  whilst 
in  that  of  Hartwig,  although  the  man  had  been 
afflicted  with  tertian  intermittent  fever  five  years 
previously, for  a  few  weeks,  there  is  no  mention 
made  of  the  recurrence  of  any  other  symptoms  of 
this  type,  even  during  the  period  that  the  patient 
continued  subject  to  the  attacks  of  intermittent 
paraplegia. 

We  know  absolutely  nothing  as  to  the  real 
cause  or  intimate  pathology  of  such  attacks. 
Any  future  cases,  therefore,  deserve  to  be  ob- 
served and  recorded  with  the  greatest  care. 
Meanwhile  it  should  be  remembered  that  the 
cases  already  observed  seem  to  have  proved  ex- 
tremely amenable  to  the  influence  of  quinine 
and  of  arsenic. 

29.  Hysterical  Paraplegia.    See  Hysteria. 

30.  Paraplegia  dependent  on  Idea. — Na- 
ture AND  JStiologt. — This  is  a  form  of  para- 
lysis, of  purely  'functional'  type,  ccasionally 
occurring  in  neurotic  impressionable  persons, 
and  yet  not  dependent  upon  any  ordinary  hys- 
tericiil  condition.  Attention  was  first  called  to 
such  "-ases  by  Dr.  Eussell  Eeynolds,  who  cited, 
amongst  others,  a  typical  instance  in  which  a 
young  lady,  whilst  attending  to  a  paraplegic 
father,  amidst  the  additional  anxieties  consequent 
upon  straitened  circumstances  and  the  fatigues 
incident  to  teaching  in  order  to  obtain  the  bare 
necessaries  of  life,  became  at  last,  under  the 
influence  of  long-continued  strain,  together  with 
an  abiding  fear  (inspired  by  actual  physical  weak- 
ness) that  she  herself  was  becoming  paralysed, 
reduced  de  facto  to  this  condition,  as  the  final 
□utcome  of  a  slowly-increasing  weakness  (see 
British  Medical  Journal,  November  6,  1809). 
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Pathology. — Such  a  condition  may  occur  quite 
independently  of  hysteria,  and  be  just  as  free 
from  anything  like  conscious  simulation  or  de- 
sire to  exaggerate.  We  cannot  say  positively 
that  the  state  is  induced  by  what  is  called  'inhibi- 
tion,' or  by  definite  vascular  spasms  such  as  are 
supposed  to  form  one  of  the  pathological  bases  of 
the  class  of  so-called  '  reflex '  paralyses,  and  yet 
both  these  modifying  influences  over  the  func- 
tional activity  of  the  spinal  cord  may  be  in  part 
operative  when  imagination,  continuously  excited 
in  some  one  direction,  has  a  tendency  to  pervert 
the  functional  activity  of  this  portion  of  the 
nervous  system. 

The  same  conditions  that  exist  as  more  lasting 
states  in  these  cases,  probably  exist  temporarily, 
under  the  influence  of  suggestion,  in  hypnotised 
persons.    See  Magnetism,  Animal. 

Symptoms. — There  is  a  paralysis  of  motion 
in  the  lower  extremities,  more  or  less  complete, 
often  partial,  and  generally  without  implication 
of  sensibility.  There  is  unabated  control  over 
the  bladder  and  rectum. 

Dr.  Eeynolds  points  out  that,  while  such 
patients  may  be  wholly  incapable  of  lifting  a 
foot  from  tlae  bed,  they  often  find  themselves 
able  to  turn  or  sit  up  without  any  assistance. 
And  in  slighter  cases,  though  they  may  be  un- 
able to  stand  for  a  moment,  such  patients  may 
yet  be  able  to  move  the  legs  in  any  direction 
while  in  the  recumbent  position. 

Diagnosis. — The  character  of  the  paralysis, 
and  its  limitation  in  range,  is  thought  to  be  of 
importance.  But  still  more  important  is  the  esta- 
blishment of  the  fact  of  the  pre-existence  of  long- 
continued  fears  or  fancies  (in  a  person  of  deli- 
cate or  neurotic  temperament),  of  such  a  nature 
as  to  be  in  accordance  with  the  patient's  now- 
present  condition,  combined  with  the  absence 
of  all  signs  positively  indicative  of  any  struc- 
tural delect  in  the  spinal  cord. 

Where  such  a  condition  exists  (as  it  may) 
as  a  mere  complication  of  an  actually  existing 
structural  disease,  the  diagnosis  becomes  either 
impossible  or  extremely  difficult.  It  is,  in  fact, 
only  possible  after  prolonged  observation  and 
experience  as  to  the  course  of  the  symptoms. 

Prognosis.— The  prognosis  is  extremely  good 
if  the  nature  of  the  malady  be  divined,  and  a 
right  course  of  treatment  adopted.  Under  such 
circumstances,  an  almost  complete  cure  may 
easily  be  brought  about  in  a  week  or  ten  days  ; 
but,  failing  this  recognition,  the  morbid  condi- 
tion, may,  it  is  said,  imder  ordinary  treatment, 
persist  for  an  almost  unlimited  period. 

Treatment. — The  practitioner  must  inspire 
the  patient  with  confidence  that  the  malady  is 
curable,  and  surround  her  (or  hini)  with  cheer- 
ful, hope-inspiring  attendants  and  influences.  At 
the  same  time,  with  the  view  of  supporting  her 
confidence  (if  for  no  other  reason),  he  should 
fiiradise  the  muscles  of  the  apparently  paralysed 
limbs  daily,  or  have  recourse  to  frictions  or 
shampooings  combined  with  passive  movements. 
He  must  make  the  patient  attempt  to  stand  or 
walk,  with  the  necessary  support;  administer 
opiates,  or  bromide  of  potassium  with  chloral,  to 
procure  sleep,  if  necessary ;  and  carefully  seek  to 
restore  the  patient's  general  health  and  nutri- 
tion.   In  this  class  of  cases  especially,  it  would 
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seem  probable  that  the  influence  of  'suggestion,' 
if  hypnotism  could  be  induced  according  to 
Braid's  method,  might  be  capable  of  producing 
an  almost  immediate  cure.    Sec  Beaidism. 

31.  Hetirastlienia  Spinalis. — Stnon.  :  Func- 
tional Nervous  Weakness  of  the  Spinal  Cord. 

Nattjhe  and  iETiOLOGY. — Under  this  name, 
descriptions  have  been  given  of  a  combination 
of  symptoms  not  unfrequently  met  with  in 
males  as  well  as  females,  but  more  especially  in 
the  former.  They  are  supposed  to  represent  a 
condition  of  extreme  nervous  debility,  coming 
on  obscurely,  or  at  all  events  not  as  a  sequence 
of  some  previous  severe  illness  or  shock.  Still 
the  symptoms  met  with  often  approximate 
closely  to  those  pertaining  to  a  state  of  con- 
valescence from  some  serious  febrile  illness  ;  and 
are  not  at  all  unlike  some  of  those  which  may 
follow  concussion  of  the  spinal  cord. 

Such  symptoms  when  occurring  independently 
are  most  prone  to  show  themselves  in  those  who 
are  naturally  of  a  neurotic  temperament.  They 
may  be  excited  by  over-fatigue  of  various  kinds, 
especially  when  this  has  been  coupled  with  dis- 
turbed sleep  for  some  time.  Prolonged  exercise 
or  over  mental  work  may  have  been  the  particular 
exciting  causes  of  fatigue ;  though  perhaps  much 
more  frequently  this  is  to  be  found  in  sexual 
excesses  (of  a  natural  or  unnatural  order),  either 
extending  in  the  form  of  habitual  indulgence 
over  a  considerable  period,  or  as  more  isolated 
but  marked  excesses.  At  other  times,  symptoms 
of  neurasthenia  spinalis  set  in  without  obvious 
provocatives  of  either  type. 

Pathology. — Concerning  the  actual  cause  of 
spinal  neurasthenia  little  or  nothing  can  be  said. 
Sometimes  there  may  be  the  co-existence  of  dis- 
tinct cerebral  symptoms  of  an  analogous  type ; 
though  on  other  occasions  the  symptoms  are 
more  purely  spinal.  This  malady  is  perhaps 
capable  of  being  induced  by  mere  altered  mole- 
cular states  and  actions  of  the  tissue-elements 
of  the  spinal  cord.  A  kind  of  persistent  'fatigue 
condition  '  exists,  so  that  their  nutrition  cannot 
be  properly  maintained.  Although  some  may 
imagine  the  existence  of  some  more  than  usually 
anaemic  condition  of  the  spinal  cord,  of  this,  as  a 
fact,  there  is  no  evidence.  To  speculate  upon 
other  modes  in  which  such  a  set  of  symptoms 
might  be  brought  about,  would  in  the  present 
state  of  our  knowledge  be  of  little  service.  There 
is,  however,  the  possibility  that  this  morbid  con- 
dition may  be  due  in  the  main  to  a  functional 
disease  of  the  cerebellum — especially  if  the  views 
of  Rolando,  Luys,  and  others,  as  to  the  functions 
of  this  great  organ,  should  prove  correct  even  in 
part. 

Symptoms. — A  feeling  of  utter  weakness  and 
prostration  induced  by  even  the  smallest  amount 
of  muscular  exertion,  is  the  central  symptom, 
though  this  is  usually  associated  with  coldness, 
and  more  or  less  numbness  of  the  extremities. 
Pains,  too,  may  be  felt  in  the  muscles  of  the 
limbs  and  in  some  parts  of  the  back,  though 
there  is  commonly  no  tenderness  over  any  part 
of  the  spine.  These  symptoms  may  be  unusu- 
ally distinct  after  any  activity  of  the  genital 
function,  and  they  may  then  be  associated  with 
extreme  wakefulness,  or  sometimes  with  pro- 
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traeted  inability  to  sleep.  Occasionally,  and 
especially  when  this  latter  symptom  is  not 
present,  the  patients  may  present  a  Uorid  and 
fairly  healthy  appearance,  strangely  at  variance 
with  the  extreme  debility  complained  of 

Diagnosis. — The  points  of  greatest  impor- 
tance are  the  existence  of  extreme  weakness, 
with  no  evidence  of  anything  like  actual  para- 
lysis, or  indeed  of  any  symptoms  which  would 
indicate  an  actual  structural  disease  of  the  spinal 
cord.  This  being  so,  and  diabetes  being  also 
eliminated,  we  may  oftentimes  (and  especially 
where  the  existence  of  one  or  other  of  the  above- 
mentioned  exciting  causes  has  been  established) 
pretty  confidently  conclude  that  we  have  to  deal 
with  what  is  here  named  'ceiirasthenia  spinalis.' 

Prognosis. — A  relief  of  this  condition  is  ulti- 
mately to  be  looked  for  under  the  influence  of 
rest  and  suitable  treatment ;  but  in  regard  to  the 
rapidity  with  which  any  such  amelioration  of 
the  patient's  symptoms  is  to  be  brought  about, 
great  differences  exist  in  diiFerent  cases.  Weeks, 
months,  or  even  years  may  be  required  before 
a  natural  amoimt  of  vigour  is  restored. 

Teeatjient. — Eest,  especially  in  the  direction 
of  previous  excesses,  is  the  first  and  indispen- 
sable requisite.  Every  effort  should  be  used  to 
obtain  regular  and  sound  sleep.  The  action  of 
these  potent  restoratives  should  be  supplemented 
by  a  generous  and  easily  assimilable  diet,  to- 
gether with  a  moderate  amount  of  stimulants. 
Hypophosphites  of  the  alkalies  with  iron  and 
small  doses  of  strychnia  (which  may  be  con- 
veniently given  in  the  form  of  a  syrup)  often 
prove  decidedly  beneficial.  An  abundance  of 
fresh  air  is  desirable,  and  especially  that  of  ele- 
vated and  bracing  mountiiin  situations.  Daily 
frictions  and  shampooing,  aided  by  stimulating 
saline  baths,  may  also  prove  to  be  of  much 
use. 

32.  Toxic  Spinal  Paralysis. — Under  this 
name  it  will  be  right  to  refer  to  a  class  of  cases 
of  paraplegia  produced  by  poisons  of  various 
kinds.  It  constitutes  a  somewhat  heterogeneous 
group,  concerning  which  our  knowledge  is  stiU 
very  defective — in  the  main,  because  such  cases 
are  happily  of  rare  occurrence. 

Of  the  toxic  agents  taken  into  the  body,  and 
capable  of  entailing  a  paraplegia,  some  are 
minerals,  such  as  arsenic  and  lead ;  others  are 
of  vegetable  origin,  such  as  aconitia.  conia, 
veratria,  prussic  acid,  ergot,  and  alcohol ;  whilst 
others  again  are  of  animal  origin.  In  the 
majority  of  cases,  their  action  as  'causes'  is  not 
suflficiently  potent  to  lead  to  paralysis  as  any- 
thing like  an  invariable  effect.  They  need  the 
concurrence  of  other  favouring  circtimstances, 
probably  in  the  main  intrinsic:  but  under  the 
combination  of  conditicms  thus  resulting,  a  para- 
plegia may  be  induced — in  actual  modes,  how- 
ever, that  may  diflTer  considerably  among  them- 
selves. It  is  only  in  this  attenuated  sense  that 
the  above-mentioned  poisons  are  to  be  regarded 
as  'causes'  of  paraplegia.  They  ought  perhaps, 
from  this  point  of  view,  to  be  considered  as  pre- 
disposing rather  than  as  exciting,  and  in  no  case 
as  proximate,  causes  of  paraplegia. 

'This  holds  pood,  for  all  that  we  know,  con- 
cerning the  fitful  and  irregular  manner  in  which. 
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arsenic,  lead,  or  alcohol  (and  probably  to  a  simi- 
lar extent  other  toxic  substances)  give  rise  to 
paraplegic  symptoms  in  those  who  have  taken 
them  to  excess.    Thus,  according  to  Tanquerel 
des  Planches,  out  of  200  cases  of  lead-poisoning, 
in  only  fifteen  did  the  paralysis  implicate  the 
lower  extremities  ;  and  in  only  one  of  these  did 
it  occur  as  a  distinct  paraplegia.    This  case 
, might,  therefore,  have  been  due  to  a  fortuitous 
jcombination  of  conditions— in  short,  it  might 
([have  been  a  coincidence  rather  than  a  definite 
jresult  of  the  taking  of  lead.    Again,  in  regard 
•  to  arsenic,  it  is  true  that  in  certain  cases  Orfila 
observed  paraplegic  conditions  in  dogs  which 
had  taken  large  quantities  of  this  drug  ;  but 
such  symptoms  would  seem  to  be  met  with 
only  occasionally  as  a  result  of  acute  arsenical 
poisoning  in  man,  and  perhaps   with  equal 
rarity  in  those  who  habitually  consume  large 
quantities  of  this  substance. 

Probably  the  mode  of  action  of  alcohol  as  a 
cause  of  paraplegia  is  very  nearly  as  general 
and  ill-defined,  yet  Dr.  "Wi&s  goes  so  far  as  to 
speak  of  an  'alcoholic  paraplegia,'  resulting  from 
excesses  in  spirit-drinking.  Alcohol,  like  many 
poisons,  when  taken  in  undue  quantity,  may 
deteriorate  the  nutrition  of  the  body  generally; 
it  may  spoil  the  integrity  of  its  more  delicate 
tissues,  and  thus  interfere  with  the  discharge  of 
some  of  its  finer  functions.  In  this  way,  through 
general  spoiling  and  degeneration,  the  way  may 
be  led  on  to  the  development  of  special  changes 
favouring  paralysis,  now  in  this  and  _  now  in 
that  part  of  the  nervous  system.  If  either  one 
of  a  group  of  possible  morbid  changes,_  induced 
upon  such  a  basis,  chances  to  affect  principally 
the  lower  part  of  the  spinal  cord,  a  paraplegia 
may  be  induced.  The  principal  justification, 
however,  for  speaking  of  such  a  state  as  an 
'  alcoholic  paraplegia,'  probably  lies  in  the  fact 
that  here  (as  indeed  in  all  cases  of  toxic  para- 
lysis) the  fijst  therapeutic  indication  is  to  be 
found  in  the  renunciation  of  the  harmful  agent. 

The  notion  has  recently  been  advanced  by 
Moxon,  that  a  certain  class  of  poisons,  which 
own  the  common  property  of  being  '  depres- 
sants of  the  circulation,'  have  a  tendency  to 
paralyse  the  hind  legs  rather  than  the  fore  legs 
of  animals.  In  this  group  are  included  aconitia, 
conia,  and— doubtfully — veratria,  chloral,  and 
prussic  acid.  He  is  of  opinion  that  these  drugs 
act  by  causing  further  impediments  '  to  the  ex- 
ceedingly and  peculiarly  difficult  blood-supply  of 
the  caudal  end  of  the  spinal  cord'  {British  Medi- 
cal Journal,  April  2,  1881,  p.  498).  It  should  be 
borne  in  mind  that  extreme  feebleness  of  blood- 
current  is  of  itself  a  common  cause  predisposing 
to  the  occurrence  of  thrombosis  both  in  arteries 
and  in  veins,  and  that  such  a  condition  may 
intervene  in  some  of  these  cases  of  poisoning, 
and  lead  to  the  development  of  paraplegia.  This 
would  enable  us  to  account  for  the  otherwise 
inexplicable  fact  of  the  maintenance  of  the  para- 
lysis long  after  other  effects  of  the  poison  liave 
passed  away.  H.  Chaelton  Bastian. 

SPINAL  IBRITATIOK".  —  Synon.  :  Ea- 
chialgia;  Pr.  Eachialgie ;  Ger.  Ruckgratschmerz. 

Definition. — Notwithstanding  the  doubts  that 
have  been  entertained  by  many  authorities,  both 
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British  and  foreign,  spinal  irritation  is  an  affec- 
tion which  has  a  real  existence  and  deserves  a 
special  name.  Although  spinal  irritation  may  be, 
like  other  affections,  allied  with,  or  caused  by, 
various  organic  or  functional  nervous  diseases^ 
the  name  ought  to  be  kept  for  a  special  spinal 
complaint,  chiefly  characterised  by  a  morbid 
excitability  of  the  sensitive  nerves  of  the  spine, 
manifesting  itself  by  spontaneous  pains,  and  by 
tenderness  under  pressure,  or  when  the  affected 
parts  are  moved. 

.^Etiology. — Eachialgia  is  more  common  in. 
certain  countries  than  in  others — more  so,  par- 
ticularly, in  Great  Britain,  Ireland,  and  the 
United  States  than  in  Continental  Europe.  This 
probably  accounts  for  the  fact  that  this  affection 
was  fljst  studied  and  described  by  a  number  of 
Irish  and  American  writers.  Sex  is  an  impor- 
tant setiological  element :  out  of  304  cases  col- 
lected by  the  two  GrifBns  and  by  Hammond, 
there  were  only  forty-two  men.  The  writer  has 
seen  it  in  three  men  only  out  of  more  than  fifty 
cases.  It  occurs  chiefly  in  girls  between  fifteen 
and  twenty-five.  As  regards  other  causes  the 
most  important  are : — excessive  walking  or  driv- 
ing; violent  movements  of  the  spine,  or  a  blow 
upon  it;  abuse  of  sexual  intercourse  ;  masturba- 
tion ;  and  severe  diseases,  such  as  typhoid  fever, 
scarlatina,  fever  and  ague,  dysentery,  and  diph- 
theria. 

Anatomicax  Chaeactees  and  Pathology. — 
In  simple  rachialgia  there  is  no  organic  altera- 
tion that  the  naked  eye  can  see,  or  the  microscope 
can  show.  At  most  a  congestion  is  sometimes 
found.  Still  organic  affections  of  the  spine  and 
its  fibrous  tissues  may  give  rise  to  the  functional 
affection  we  are  now  studying,  so  that  a  necropsy 
may  show  pathological  alterations  of  various- 
kinds  in  the  fibrous  and  bony  tissues  of  the 
spine.  As  regards  the  physiological  pathology 
of  spinal  irritation,  the  symptoms  belong  to  two 
distinct  groups,  one  composed  of  local  morbid 
manifestations,  and  the  other  of  those  which  are 
distant.  As  regards  the  first  of  these  groups,  it  in- 
cludes tenderness  and  the  various  kinds  of  pain  ; 
there  is,  in  a  measure,  similitude  between  the 
symptoms  and  those  of  neuralgia.  The  tender- 
ness especially  is  often  similar  to  that  wliich  is 
detected  in  some  points  of  a  nerve  attacked  with 
neuralgia.  Still  there  are  differences  (especially 
as  regards  the  kinds  of  pain)  which  prevent  s 
complete  assimilation  of  rachialgia  with  a  com- 
mon neuralgia.  The  group  of  symptoms  appear- 
ing at  a  distance  from  the  spine,  is  composed  of 
reflex  or  direct  effects  of  irritation  of  the  spinal 
nerves.  Among  these  symptoms  we  find  referred 
sensations,  muscular  spasms,  increased  tonicity, 
contraction  of  blood-vessels,  trembling,  alterations 
of  secretion  and  nutrition,  inhibition  of  the 
heart,  &c. 

Dr.  Quain  communicates  to  the  writer  his  con- 
viction that  spinal  pain  and  tenderness  exist  more 
often  as  transmitted  or  referred  phenomena  con- 
nected with  morbid  states  of  the  mucous  mem- 
brane than  is  generally  recognised.  Thus  he  finds 
pain  present  over  the  posterior  cervical  regiou 
in  ciises  of  congestion  or  follicular  disease  of  the 
mucous  membrane  of  the  pharynx  and  adjacent 
parts.  In  the  dorsal  region  the  like  pains  and 
tenderness  are  constantly  found  in  cases  of  gas 
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trodynia,  associated,  it  may  be,  with  morbid 
states  of  the  mucous  membrane  of  the  stomach. 
In  the  lumbar  and  sacral  regions  similar  condi- 
tions are  traceable  in  connexion  with  disordered 
states  of  the  mucous  membrane  of  the  intestines, 
or  of  the  urinary  and  genital  organs.  As  we  find 
extreme  sensitiveness  of  the  retina  in  casps  of 
disease  of  the  conjunctiva — or  as  we  find  pain 
at  the  end  of  the  penis  in  cases  of  stone  in  the 
bladder — so  may  we  have  many  of  these  other 
reflex  or  referred  troubles  in  connection  with 
distant  disorders. 

Symptoms. — Spinal  tenderness. —  This  is  the 
essential  and  only  constant  feature  of  raehialgia. 
Its  existence,  however,  might  not  be  found  out 
if  questions  were  merely  asked,  or  a  cm'sory 
examination  were  made,  as  the  symptom  may 
be  slight  and  localised  in  one  vertebra,  and  the 
patient  may  not  be  aware  of  its  presence.  It 
may  be  found  in  any  part  of  the  spine,  and  cor- 
lespond  to  only  one,  to  many,  or  even  to  all  of 
the  vertebrae.  When  very  limited,  tenderness 
exists  more  frequently  at  the  lower  part  of  either 
the  dorsal  or  the  cervical  regions,  less  often  in 
the  latter.  The  symptom  is  elicited  in  two  ways 
— by  pressure  or  movement.  "When  the  ten- 
derness is  slight,  pressure  will  succeed  in  show- 
ing its  existence,  while  a  movement  might  prove 
ineffectual.  It  is  essential  to  be  extremely  cau- 
tious in  making  pressure,  as  not  only  a  consider- 
able and  lasting  pain  may  result  from  sudden 
and  great  pressure,  but  very  serious  convulsive 
paralytic  or  psychic  manifestations  may  be  pro- 
duced. The  writer  has  seen  cases  in  which 
attacks  of  catalepsy,  of  tonic,  clonic,  or  choreic 
movements,  of  temporary  (and  in  one  case  of 
prolonged)  paralysis  of  the  lower  or  upper  limbs, 
of  exophthalmos  with  mental  disorder,  &c.,  had 
been  caused  by  heavy  pressure  on  the  cervical  or 
dorsal  vertebrae.  Usually  the  place  where  pres- 
sure gives  rise  to  the  greatest  pain  is  the  spi- 
nous process.  Sometimes,  however,  the  disorder 
is  unilateral,  and  then  the  seat  of  greatest  tender- 
ness is  the  transverse  process.  Very  frequently 
myalgia  co-exists  with  raehialgia,  and  then  the 
muscular  masses  so  attacked,  on  one  or  on  the 
two  sides  of  the  spine,  are  very  tender  under 
pressure.  There  is  often  hyperaesthesia  of  the 
skin  itself,  and  the  writer  found  this  so  great  in 
one  case  that  any  unexpected  touch,  or  even 
a  gentle  breath  of  air  on  the  skin,  made  the 
patient  (a  strong  and  courageous  man)  scream 
out.  The  tactile  hypersesthesia  in  that  case  was 
30  grpat  that  the  two  points  of  the  sesthcsiometer, 
which  on  the  spine  are  felt  by  a  healthy  person 
only  when  distant  one  from  the  other  at  least  an 
inch  and  a  half,  were  distinctly  recognised  when 
distant  less  than  a  line,  that  is,  when  almost 
touching  each  other.  In  a  number  of  cases  sensi- 
bility is  morbidly  increased  in  every  nerve-fibre 
of  all  the  tissues  of  one  or  more  yertebrte  and 
of  the  neighbouring  parts.  There  is  no  absolute 
relation  between  the  pain  caused  by  pressure 
and  the  constant  spontaneous  pain  existing  in 
many  cases,  as  there  may  be  considerable  ten- 
derness without  any,  or  with  very  little,  spon- 
taneous pain,  and  there  may  be  only  moderate 
tenderness  although  a  constant  or  almost  con- 
-etant  severe  pain  is  complained  of. 

Tenderness  is  often  discovered  by  movement 


of  the  spine  performed  voluntarily  or  involun 
tiirily  by  the  patient,  or  produced,  for  diagnosis' 
sake,  by  the  physician.  Generally,  however,  the 
pain  thus  generated  is  somewhat  different  from 
that  duo  to  pressure  on  the  spinous  processes,  and 
is  chiefly,  if  not  only,  an  increase  of  the  constant 
spontaneous  pain. 

Pains  referred  to  the  periphery  of  the  body 
or  to  internal  organs,  are  often  associated  with 
local  tenderness  developed  by  pressure.  These 
transmitted  pains,  as  well  as  the  local  pains 
caused  by  pressure,  may  last  for  hours — nay,  for 
days,  showing  how  carefully  the  examination  for 
tenderness  should  be  made.  It  is  well,  when  we 
have  to  deal  with  hysterical  or  timid  patients,  to 
judge  of  the  degree  of  tenderness  more  from  the 
sudden  and  involuntary  movement  of  the  spine, 
when  we  press  upon  it,  than  from  the  patient's 
statements  as  regards  the  degree  of  local  or 
referred  pains  felt.  The  amount  of  blushing  of 
the  face  when  a  tender  spine  is  pressed  upon,  is 
also  a  means  of  appreciating  the  degree  of  ten- 
derness, especially  when  the  affected  part  is  in 
the  lower  third  of  the  cervical  region,  or  the 
upper  third  of  the  dorsal  region. 

Spontaneous  spinal  pain. — This  symptom  is 
less  important  than  tenderness,  because  it  is  not 
constant,  and  also  because  it  often  exists  in 
organic  spinal  complaints.  It  is  increased  in 
most  cases  by  pressure  on,  or  by  movement  of, 
the  spine.  According  to  Dr.  Hammond's  obser- 
vation it  is  found  in  about  one  case  out  of  three 
of  spinal  irritation.  The  writer  believes  that 
its  frequency  is  much  greater.  It  is  quit*  vari- 
able in  its  character  and  degree.  It  may  con- 
sist only  or  chiefly  in  a  feeling  of  heaviness,  of 
coldness,  of  heat,  of  pricking,  or  of  itching.  In 
many  cases  it  increases,  and  in  some  it  de- 
creases, when  the  sitting  or  standing  posture 
is  assumed.  Lying  flat  on  the  back  usually 
diminishes,  but  sometimes  increases  it.  Its  seat 
is  generally  at  the  point  where  the  spinal  nerves 
emerge  from  the  spine,  resembling  in  this  re- 
spect a  neuralgic  pain. 

Visceral  functional  disturbances. — Raehialgia 
is  often  followed  or  accompanied  by  various  func- 
tional disorders,  more  or  less  directly  caused  by 
it.  The  stomach  and  the  heart  are  the  parts 
chiefly  affected ;  but  other  viscera  (the  liver,  the 
kidneys,  or  the  bowels)  are  also  sometimes  af- 
fected. 

Vaso-motor  disturbances. — These  may  appear 
anywhere,  but  the  face  exhibits  them  more  often 
and  more  intensely  than  other  parts.  They  con- 
sist chiefly  in  alternations  of  great  paleness  and 
flushing. 

Motor  disturbances. — A  fixed  contraction  of 
some  muscles,  especially  in  the  fore-arm,  has  been 
pointed  out  by  Mr.  Teale.  Dr.  C.  B.  Radcliffe 
says  that  this  contraction  does  not  disappear 
during  sleep.  This  slight  rigidity  increases 
when  an  effort  is  made  to  loosen  it.  A  great 
variety  of  other  motor  disturbances  may  ap- 
pear in  this  affection,  as  will  be  mentioned  here- 
after. 

The  symptoms  of  raehialgia  necessarily  vary 
with  the  different  regions  of  the  spine. 

1.  Cervical  Hegion. —  Spinal  irritation  in 
very  frequent  in  this  region,  although  less  so  th^iu 
in  the  dorsal.    Of  304  cases  collected  by  the  two 
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Griffins,'  and  by  Dr.  Hammond,  the  affection  was 
confined  to  the  cervical  region  71  times,  and  it 
occupied  parts  or  all  of  the  cervical  and  dorsal 
regions  in  82  cases.  More  than  elsewhere,  pres- 
sure on  the  spine,  when  the  disorder  is  in  the 
neck,  will  produce  referred  sensations.  For  in- 
stance, pressure  on  the  two  upper  vertebrae  may 
cause  pain  in  the  forehead;  pressure  on  the  third 
and  fourth  vertebras  a  pain  in  the  pharynx ;  and 
on  the  last  cerviciil  a  pain  behind  the  sternum. 
According  to  the  best  observers,  especially  Still- 
ing and  the  two  Griffins,  the  following  symp- 
toms have  been  noticed  in  cases  of  cervical 
spinal  irritation:  vertigo,  headache,  psychical 
disturbances,  insomnia,  nightmare,  neuralgic 
pains  in  the  head,  face,  neck,  shoulders,  chest, 
and  upper  limbs,  contraction  of  flexor  muscles 
in  the  fore-arms,  clonic  spasms,  fibrillary  move- 
ments in  the  shoulders  and  arms,  disturbances 
in  phonation  and  deglutition,  dyspnoea,  spas- 
modic cough,  fainting,  and  palpitation  of  the 
beart. 

2.  Dorsal  Eegion. — This  is  the  region  most 
frequpntly  attacked,  although  the  united  statis- 
tics of  the  brothers  Griffin  and  Dr.  Hammond  do 
not  clearly  establish  this  point.  The  stomach  is 
the  principal  seat  of  disturbance  in  dorsal  rach- 
ialgia.  It  shows  its  irritation  by  pain,  pyrosis, 
eructations,  nausea,  and  vomiting.  Palpitation 
of  the  heart  is  not  rare  ;  but  dyspnoea  and  cough 
are  less  frequent  than  in  cervical  rachialgia.  So 
are  neuralgic  pains,  involuntary  movements,  and 
tonic  spasms. 

3.  Lxunbar  Hegion. — Eachialgia  is  rarely 
localised  in  the  lumbar  region.  Dr.  Hammond 
has  seen  it  fifteen  times,  and  the  two  Griffins 
thirteen  times.  The  writer  has  only  seen  it  four 
times  out  of  more  than  fifty  cases.  It  manifests 
itself  or  is  accompanied  by  the  following  symp- 
toms :  neuralgia  in  the  lower  limbs,  myalgia  in 
the  lumbar  and  abdominal  regions,  painful  spasms 
of  the  vesical  or  anal  sphincters,  uterine  and 
ovarian  pains,  with  or  without  menstrual  dis- 
turbances, disorders  of  motility,  such  as  tonic  or 
choreic  movements  in  the  lower  limbs,  pseudo- 
paraplegia,  &c. 

4.  General  Kacliialgia. — It  is  assuredly  quite 
rare  to  find  every  vertebra  tender.  The  writer 
has  seen  it  but  twice.  But  it  is  not  so  rare 
to  find  cases  in  which  almost  every  part  of  the 
spine  is  affected.  The  two  Griffins  have  seen 
it  in  fifteen  cases  out  of  a  hundred  and  forty- 
eight.  Hyperaesthesia  is  then  usually  greater 
than  in  localised  rachialgia.  The  pains  produced 
even  by  the  gentlest  pressTire  on  one  spinous 
process  usually  extend  to  the  whole  vertebral 
column.  The  various  symptoms  pointed  out  as 
due  to  localised  spinal  irritation  are  present  here 
together,  and  show  themselves  in  the  four  limbs, 
the  head,  the  neck,  the  trunk,  and  the  internal 
organs— especially,  however,  in  the  heart  and 
the  stomach. 

DiAGNiPsis. — The  symptomB  of  spinal  irrita- 
tion are  so  characteristic  that  it  is  only  in  cases 
of  complication  of  this  affection  with  another 
that  doubts  might  arise.  A  sprain  of  the  spine, 
intense  congestion  of  the  coUular  tissue  and  of 
the  muscles,  and  inflammation  of  the  parts  close 
to  the  spine,  involving  the  fibrous  tissue  binding 
together  the  vertebrae,  and  due  to  some  trau- 


matic cause,  will  certainly  give  origin  to  the  local 
and  sympathetic  symptoms  of  spinal  irritation, 
together  with  those  due  to  inflammation  or  con- 
siderable congestion.  There  cannot  be  a  mistake. 
Two  distinct  morbid  states,  then,  follow  a  blow 
or  some  other  traumatic  agency  on  the  spine.  In 
the  same  way  we  find  hysteria  co-existing  with 
spinal  irritation.  Indeed,  it  is  extremely  rare  to 
find  that  hysteria,  beginning  by  any  symptom, 
will  not  soon  be  accompanied  by  some  degree  of 
spinal  irritation;  and,  on  the  other  hand,  in 
almost  all  cases  of  genuine  spinal  irritation, 
more  or  less  marked  hysterical  symptoms  will 
appear,  so  that  these  two  affections  almost  always 
are,  at  least  partly,  blended  together.  The  sin- 
gular and  rare  affection  described  by  Trousseau 
under  the  name  of  tetany,  can  hardly  be  mis- 
taken for  rachialgia,  not  only  because  the  most 
important  symptoms  of  spinal  irritation  are  ab- 
sent or  very  slight  in  tetany,  but  also  because 
in  this  last  affection  the  muscular  contraction 
is  generally  accompanied  by  trembling,  anaes- 
thesia, and  a  feeling  of  great  fatigue.  Tetanus, 
and  the  organic  affections  of  the  spinal  cord  and 
its  meninges  may  be  put  aside,  as  although  there 
may  be  spinal  tenderness  in  some  of  those  affec- 
tions, especially  in  meningitis,  the  other  symp- 
toms clearly  establish  their  existence,  and  not 
that  of  mere  rachialgia.  The  same  may  be 
said  of  Pott's  disease,  or  other  morbid  structural 
alterations  of  the  vertebrae. 

Pbognosis. — It  is  impossible  to  agree  with 
those  physicians  who  take  a  light  view  of  spinal 
irritation.  If  an  American  practitioner  has,  as 
he  states,  cured  133  patients  out  of  156,  he 
has  been  exceptionally  fortunate.  Although  a 
cure  can  often  be  obtained,  and  sometimes  very 
quickly,  this  affection,  when  at  all  powerful,  will 
frequently  resist  treatment,  or  reappear  after  a 
temporary  cure.  The  writer  would  say,  however, 
that  many  patients  refuse  to  submit  to  the  most 
energetic  means  of  treatment,  and  that,  there- 
fore, we  cannot  know  what  would  have  been 
their  fate  under  better  means  than  those  used. 
StiR,  death  is  never  caused  in  a  direct  way  by 
this  affection.  Its  worst  feature  is  that  it  ren- 
ders the  patient  most  miserable  from  pains,  weak- 
ness, and  the  various  functional  disorders  it  pro- 
duces. 

Treatment. — In  this  affection,  as  well  as  in  all 
functional  disorders,  anaemia  exists  so  frequently, 
and  participates  so  certainly  in  the  production,  or 
at  least  in  the  persistence,  of  the  symptoms,  that 
the  writer  can  easily  accept  the  statement  of 
some  physicians,  that  certain  remedies,  such  as 
iron,  quinine,  the  mineral  acids,  alcoholic  stimu- 
lants, cod-liver  oil,  arsenic,  and  nux  vomica,  have 
been  used  successfully  against  rachialgia.  Indeed, 
some  of  these  means — one  or  another,  according 
to  special  circumstances — ought  almost  always 
to  be  used.  The  writer's  own  experience  does 
not  confirm  that  of  L)r.  Hammond  as  regards  the 
beneficial  effects  he  attributes  to  zinc.  Internal 
remedies  taken  by  the  mouth  are  certainly  less 
important  than  external  ones,  or  medicines  used 
by  subcutaneous  injection.  As  regards  this 
last  moans  there  is  no  doubt  that  injections  of 
morphia  or  atropia  under  the  skin,  especially 
when  made  near  the  focus  of  pain  or  tenderness, 
are  of  great  service,  not  only  for  a  time  against 
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these  symptoms,  but  also  frequently  against  the 
affection  itself.  The  writer  employs  with  more 
benefit  the  following  substances  together  than 
one  of  thein  alone  in  such  cases,  as  well  as  in 
cases  of  neuralgia  :  sulphate  of  morphia,  from  § 
to  ^  a  grain,  sulphate  of  strychnia,  from  to  ^ 
of  a  grain,  and  sulphate  of  atropia  from  Jg  to 
of  a  grain,  beginning  with  the  minimum  dose, 
and  reaching  quickly  the  maximum  one,  if  the 
increase  can  be  borne.  When  the  pain  or  tender- 
ness is  localised  in  a  small  part  of  the  spine,  the 
writer  has  obtained  great  relief  from  the  use  of 
an  ointment  of  aconitia,  two  grains ;  veratria, 
four  grains;  and  lard,  two  drachms.  Every 
counter-irritant,  including  galvanism  (if  we  can 
look  upon  it  in  such  a  way),  has  been  used  with 
benefit  in  some  cases.  Applications  of  ice  and  of 
the  actual  cautery  will  be  found  to  be  the  best. 
Ice  may  be  employed,  finely  pounded,  as  a  kind 
of  poultice,  applied  on  a  large  surface  and  on  the 
bare  skin,  or  in  frictions  on  the  two  sides  of  the 
spine,  and  by  either  process  only  for  three  to  six 
minutes,  twice  a  day.  If  there  be  no  success  by 
these  means,  the  application  of  a  very  hot  piece 
of  flannel  on  the  principal  seat  of  pain  is  advis- 
able, followed  after  five  minutes  by  the  applica- 
tion of  ice  according  to  one  or  other  of  the 
two  above  methods.  When  the  whole  spine  is 
tender  or  painful,  each  of  its  three  regions  should 
be  treated,  one  after  the  other.  Next,  if  not 
first  in  importance,  is  the  use  of  the  actual 
cautery,  after  the  following  rules: — First,  the 
instrument  must  be  at  white  heat ;  secondly,  it 
must  have  a  very  small  surface ;  thirdly  it  must 
be  applied  quickly  although  firmly ;  fourthly,  it 
must  make,  on  each  day  of  application,  three  or 
four  cauterisations  on  each  side  of  the  spine,  and 
these  irritations  must  extend  over  two  or  three 
inches  in  length ;  fifthly,  the  operation  is  to  be  re- 
peated every  day  for  eight  or  ten  days,  care  being 
taken  that  the  instrument  be  passed  each  time 
on  unaltered  skin.  The  writer  uses  a  Paquelin 
cautery,  with  which  there  is,  on  account  of  the 
above  rules,  neither  great  pain  nor  a  sore  pro- 
duced. The  outer  layer  of  the  skin  dries  up  and 
becomes  brown,  but  there  is  no  blister  or  ulcer 
or  purulent  discharge.  This  is  a  most  valuable 
means  of  treatment,  especially  when  the  pain  and 
tenderness  of  the  spine  are  intense.  If  all  the 
means  already  mentioned  have  failed,  or  even 
when  they  have  not  been  tried,  and  when  the 
patient  is  attacked  in  a  great  extent  of  the 
spine,  and  is  quite  submissive  and  willing  to  do 
as  she  is  told,  absolute  rest  of  the  tender  and 
painful  parts  is  to  be  employed.  In  Hilton's 
valuable  work  on  Best  and  Pain,  the  rules  are 
given  which  must  be  followed  in  such  cases. 
The  words  absolute  rest  express  exactly  what  is 
needed.  It  would  ba  worse  than  useless  to  make 
a  patient  with  spinal  irritation  lie  down,  and 
stay  in  bed  for  two,  three,  or  four  weeks,  if  he 
or  she  were  allowed  to  turn  in  bed,  or  to  move 
the  spine  at  all  at  the  affected  part.  If  the  rest 
of  the  part  is  really  absolute  and  constant,  a 
cure  is  almost  always  obtained  after  a  few  weeks. 
So  long  as  the  difficult  treatment  lasts,  every 
attention  must  be  paid  to  the  nourishment,  to 
the  state  of  the  bowels,  and  to  the  occupation  of 
the  mind  of  the  patient.  It  need  not  be  said  that 
other  means  of  treatment  (especially  subcuta- 
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neous  injections  against  pain),  are  to  "be  used 
during  the  period  of  rest.  Fresh  air  must  be 
admitted  to  the  room  as  far  as  the  season  allows. 
The  muscles  of  the  limbs  (which  are  to  be  left 
without  voluntary  movement)  are  to  be  gently 
galvanised  several  times  a  day,  so  as  not  only  to 
improve  their  nutrition,  but  to  act  also  on  the 
general  circulation  of  the  blood.  On  getting  out 
of  bed,  when  it  is  ascertained  that  both  pain  and 
tenderness  have  disappeared  fi:om  the  spine,  the 
patient  must  for  a  time  (a  week  or  more)  be 
most  careful  to  avoid  moving  the  parts  much 
which  have  been  affected.  The  writer  cannot  con- 
clude this  article  without  referring  the  reader  to 
a  lecture  of  one  of  the  ablest  physicians  of  our 
time.  Dr.  S.  Weir  Mitchell,  of  Philadelphia,  in 
which  rules  not  essentially  different  from  the 
above  are  given.  See  'Rest  in  the  Treatment  of 
Nervous  Disease,'  in  A  Series  of  American  Clini- 
cal Lectures,  vol.  i.  No.  4,  New  York,  1875. 

C.  E.  BEOWN-SEftUAKD. 

SPINE,  Diseases  and  Curvatures  of. — 
Synon.  :  Fr.  Maladies  et  Courbures  du  Rhachis  ; 
Ger.  KranJcheiten  und  Kriimmungen  des  RucTc- 
grates. 

Geneeax  Remarks. — The  vertebral  column  is  a 
complex  anatomical  structure,  consisting  of  large 
masses  of  bone,  chiefly  cancellous,  forming  the 
bodies  of  the  vertebrse ;  large  flat  discs  of  fibro- 
cartilage  placed  between  the  bodies  of  the  ver- 
tebrae ;  and  connecting  ligamentous  structures. 
On  either  side  of,  and  behind  the  vertebral  canal, 
in  which  the  spinal  cord  is  placed,  are  the  ob- 
lique articulating,  and  the  spinous  processes, 
with  which  are  connected  the  large  group  of 
muscles,  whereby  the  various  movements  of  the 
spinal  column  are  regulated,  and  the  erect  posi- 
tion of  the  body  maintained. 

All  these  stractures  are  liable  to  special  forms 
of  disease,  such  as  are  met  with  in  other  parts  of 
the  body  where  similar  structures  exist.  Hence 
a  certain  analogy  may  be  traced  between  the 
most  ordinary  forms  of  disease  which  occur  in  the 
spinal  column,  and  the  joint-diseases  of  the  ex- 
tremities ;  but  the  absence  of  articular  cartilage 
and  synovial  membrane  between  the  bodies  of 
the  vertebrae,  destroys  much  of  the  analogy. 
Nevertheless,  in  the  ordinary  form  of  disease  of 
the  spinal  column,  or  '  Pott's  disease,'  we  have 
as  its  chief  characteristics,  caries  and  necrosis  of 
bone,  with  ulceration  of  the  intervertebral  car- 
tilage, accompanied  by  suppuration.  The  liga- 
ments are,  as  in  other  parts  of  the  body,  especially 
liable  to  the  rheumatic  form  of  inflammation. 
The  muscles  are  especially  liable  to  paralytic 
and  spasmodic  affections,  such  as  occur  in  the 
muscles  of  the  extremities,  and  other  parts  of 
the  body.  The  spine  is  also  very  liable  to 
various  forms  of  curvature.  Other  forms  of 
disease,  such  as  tubercular  deposits,  cystic  and 
malignant  groioths,  are  occasionally  met  with, 
but  do  not  require  special  description  in  con- 
nection with  the  spinal  column.  The  diseases  of 
the  spinal  cord  and  its  membranes  are  described 
in  other  articles.  The  only  affections,  therefore, 
which  demand  special  consideration  in  this 
place  are  (1)  Pott's  Disease  ;  and  (2)  Lateral 
Curvature. 

1.  Pott's  Disease  of  the  Spine.— SraoN. : 
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.Spiual  caries ;  Fr.  Mai  vertebral  de  Foit ;  Ger. 
Pott'sche  Krankkeit. 

Definition. — A  destructive  disease  of  the 
spinal  colTimn,  depending  upon  ulceration  of  the 
intervertebral  cartilages ;  generally  associated 
with  caries  and  necrosis  of  the  bodies  of  the  ver- 
tebrae ;  and  named  after  the  distinguished  sur- 
geon Percival  Pott,  who  first  described  its  pa- 
thological characters. 

Ajsatomical  Chaeactees. — The  disease  may 
commence  either  in  the  intervertebral  cartilages, 
or  in  the  bodies  of  the  vertebrae.  In  the  majority 
of  cases  ulceration  of  one  or  more  interver- 
tebral cartilages  occurs,  as  the  result  of  subacute 
inflammation ;  and  the  adjacent  surfaces  of  the 
bodies  of  the  vertebrae  become  destroyed  by 
caries  and  necrosis.  "When  the  disease  com- 
mences in  the  bones,  primary  necrosis  occurs 
in  one  or  more  of  the  bodies  of  the  vertebrae, 
as  it  is  observed  to  do  in  other  situations  where 
cancellous  bone  exists  in  large  masses.  In  a 
later  stage,  the  osseous  and  cartilaginous  struc- 
tures are  all  involved  in  the  destructive  pro- 
cess, and  a  chasm  is  formed  in  the  anterior  part 
of  the  spinal  column,  which  subsequently  be- 
comes bent  upon  itself,  the  spinous  processes 
projecting  posteriorly  so  as  to  produce  the  dis- 
tortion described  as  angular  curvature  of  the 
spine.  The  angular  form  of  the  projection  is 
most  marked  in  the  dorsal  region,  in  consequence 
of  the  natural  curve  of  the  spinal  column  in  a 
posterior  direction,  and  also  from  the  length  of 
the  spinous  processes.  In  the  cervical  and  lum- 
bar regions  an  opposite  condition  obtains,  and 
an  obtuse  posterior,  rather  than  angular,  projec- 
tion occurs ;  and  this  may  be  absent,  even  in 
cases  of  extensive  disease. 

If  the  case  proceed  favourably  towards  a 
curative  termmation,  the  destructive  processes 
become  arrested,  and  a  healthy  reparative  pro- 
cess is  established,  terminating  in  bony  anchy- 
losis between  the  bodies  of  the  vertebras,  which 
have  become  approximated  after  the  loss  of 
structure.  Ossification  also  proceeds  along  some 
of  the  ligamentous  sti-uctui-es  passing  between 
the  laminae,  as  well  as  between  the  spinous  pro- 
cesses. Thus  the  resulting  angular,  or  posterior, 
projection  becomes  a  persistent  deformity — a 
deformity  essential  to  the  cure  of  the  case. 

.ffi-noLOGT. — Pott's  disease  of  the  spine  may 
be  either  of  heal  or  of  constitutional  origin. 
When  heal,  it  results  from  injury,  and  the  vio- 
lence may  be  either  direct  or  indirect. 

Cases  traceable  to  direct  violence  are  of  more 
frequent  occurrence  in  adult  life,  for  instance, 
the  fall  of  earth  from  the  roof  of  a  tunnel 
upon  the  back  of  a  man,  in  the  stooping  position ; 
the  fall  of  a  sack  of  wheat  upon  the  back  of  a 
person  passing  under  it ;  or  a  fall  from  a  ladder. 
The  evidence  of  direct  injury  is  not  so  easily 
obtained  when  the  disease  occurs  in  childhood, 
but  occasionally  we  see  spinal  curvature  deve- 
loped in  robust  and  healthy  children,  who  have 
never  had  any  previous  illness,  and  whose  family 
history  is  unexceptionally  good.  In  such  cases 
we  can  hardly  doubt  that  some  slight  accident, 
met  with  in  boisterous  play,  must  have  been  the 
immediate  cause  of  the  disease ;  and,  in  some  in- 
stances the  writer  has  obtained  undoubted  evi- 
dence to  this  effect.    The  immediate  symptoms 


are  slight  and  transient,  but  in  the  course  of  a 
few  months  conclusive  evidence  of  the  existence 
of  disease  is  developed. 

Indirect  violence  frequently  gives  rise  to  Pott's 
disease  of  the  spine,  and  in  all  probability  lays 
the  foundation  of  the  mischief  in  the  greatest  ■ 
number  of  cases,  although  the  accident,  as  a  pro- 
ducing cause,  cannot  be  traced  in  every  instance, 
especially  when  the  disease  occurs  in  childhood, 
as  it  most  frequently  does.    The  kind  of  acci- 
dent alluded  to  is  a  rick  or  twist  of  the  spine, 
as,  for  example,  when  a  child  imitating  the 
clown  in  a  pantomime,  turns  head  over  heels,  or 
when  a  boy  is  taken  up  by  the  arms,  and  swung 
round  by  a  man  on  to  his  back  in  play.  The 
latter  occurred  to  a  boy  who  was  for  several 
years  under  the  writer's  care ;  the  immediate 
symptoms  were  not  severe,  and  passed  off  in  a 
short  time,  but  disease  of  the  spine  was  gra- 
dually developed,  with  external  abscess,  through 
which  portions  of  necrosed  bone  came  away ;  the 
boy  ultimately  recovered.    A  fall  out  of  bed  has 
frequently  been  known  to  lay  the  foundation  of 
spinal  disease,  and  in  many  of  these  accidents 
there  is  no  evidence  of  direct  injury  to  the  spine. 
In  young  adults,  a  rick  or  twist  of  the  spine 
received  in  wrestling,  and  in  the  rough  game  of 
foot-ball,  or  by  a  fall  from  a  horse,  has  been  known 
to  precede  the  development  of  disease  without 
any  direct  blow  upon  the  spine.    In  all  these 
cases,  the  injirry  done  to  the  articulation  is  in 
all  probability  by  laceration  of  the  ligaments, 
just  as  in  severe  sprains  at  the  knee  and  ankle- 
joint  ;  and  when  such  an  injury  occurs  in  a  person 
of  marked  strumous  constitution,  the  destructive 
inflammatory  processes  of  ulceration  and  caries 
usually  follow,  as  they  do  at  other  articulations, 
when  both  local  and  constitutional  causes  are 
combined. 

When  of  constitutional  origin,  disease  of  the 
spine  is  generally  developed  in  children  in  whom 
we  have  sufficient  evidence  of  a  strimious  consti- 
tutional condition,  frequently  associated  with  a 
consumptive  family  history;  still  cases  are  often 
met  with  where  we  have  no  such  indications,  but 
in  which  the  disease  has  been  developed  during 
a  condition  of  induced  constitutional  debility, 
that  is,  after  an  attack  of  scarlet  fever,  measles, 
or  whooping-cough.  In  this  class  of  cases  we 
have  the  absence  of  any  history  of  a  local  in- 
jury, either  direct  or  indirect,  and  the  disease 
appears  to  depend  essentially  upon  the  constitu- 
tional condition  of  the  patient. 

Symptoms  and  Diagnosis. — 1.  Early  stage. 
During  the  early  stage  of  Pott's  disease  of  the 
spine,  that  is,  before  the  production  of  angular 
curvature — a  stage  which  usually  occupies  a 
period  of  from  six  to  nine  months — the  symp- 
toms are  often  so  ill-defined,  that  an  accurate 
diagnosis  cannot  be  formed.  Two  symptoms, 
namely,  pain  on  motion,  and  pain  on  percussion 
over  the  spinous  processes,  have  been  too  gene- 
rally relied  upon  as  indicating  the  existence  of 
disease  ;  but  both  these  symptoms  are  frequently 
absent  when  disease  exists,  and  are  also  pre- 
sent in  an  exaggerated  form  when  there  is  no 
disease,  so  that  their  diagnostic  importance  is 
uncertain.  Still,  when  present  in  conjunction 
with  other  symptoms,  they  are  often  of  mate- 
rial diagnostic  value.  A  certain  amount  of  fixity 
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in  a  portion  of  the  spiniil  column,  that  is,  a 
want  of  flexibility  in  the  stooping  position,  is  of 
importance  as  showing  a  condition  of  reflex  mus- 
cular contraction,  similar  to  that  which  exists  at 
the  hip-  and  knee-joints,  in  the  early  stage  of 
disease. 

There  are  some  regional  peculiarities  of  impor- 
tance in  reference  to  diagnostic  symptoms  ;  and 
the  special  symptoms  present,  with  more  or  less 
distinctness  in  different  regions,  may  be  grouped 
in  two  classes,  namely — 

(a)  Pain  occasioned  by  certain  movements,  in 
which  particular  muscles  attached  to  the  ver- 
tebrae which  are  the  seat  of  disease,  are  called 
into  play  ;  and  pain  occasioned  by  percussion 
over  one  or  more  spinous  processes. 

(6)  Attitudes  assumed  by  the  patient  to  avoid 
pain  on  motion. 

In  the  wpper  cervical  region,  a  constrained  and 
fixed  position  of  the  head,  to  avoid  pain  on  motion, 
always  exists  in  the  early  stage  of  spinal  disease ; 
and  the  child  finding  a  difficulty  in  keeping  the 
head  in  the  erect  position,  acquires  the  habit  of 
supporting  the  chin  by  the  hands,  the  elbows 
frequently  resting  on  a  table  or  chair.  This 
attitude  is  of  great  diagnostic  value.  Occa- 
sionally in  this  region  the  disease  is  ushered  in 
by  obscure  cerebral  symptoms,  resembling  those 
of  subacute  meningitis. 

In  the  lower  cervical  and  upper  dorsal  regions 
there  are  no  very  distinctive  symptoms,  but  in 
children  there  is  not  unfrequently  a  troublesome 
cough,  sometimes  supposed  to  be  a  mild  form  of 
whooping-cough,  probably  depending  upon  irri- 
tation of  the  recurrent  laryngeal  nerve. 

In  the  middle  dorsal  region  the  absence  of 
symptoms  in  the  early  stages  of  Pott's  disease  is 
most  marked,  probably  from  the  comparative 
immobility  of  this  portion  of  the  spinal  column, 
motion  in  any  direction  being  very  limited ;  and 
probably  also  from  the  absence  of  any  muscular 
attachments  to  the  bodies  of  the  vertebrae.  Local 
pain,  and  pain  on  percussion,  are  sometimes 
present.  The  patient  moves  about  slowly  and 
cautiously,  and  sometimes  sits  with  the  arms 
extended,  the  hands  resting  on  a  chair,  to  re- 
lieve the  spine  of  the  superincumbent  weight 
and  the  efiect  of  pressure  at  the  seat  of  disease, 
as  well  as  to  assist  in  breathing. 

In  the  lower  dorsal  and  upper  lumbar  regions, 
the  early  stage  of  disease  is  characterised  by 
pain  experienced  in  the  various  movements  in 
which  the  psoas  muscles  are  brought  into  play, 
such  as  the  stooping  position,  putting  on  stock- 
ings, lacing  boots,  or  lifting  even  a  light  weight 
from  the  ground ;  the  act  of  going  up  and  down 
stairs;  any  attempt  to  rise  suddenly  from  the 
horizontal  to  the  sitting  or  standing  position, 
especially  in  the  morning  after  a  night's  rest ;  any 
attempt  to  twist  the  body  round  suddenly  when 
lying  down,  as  in  the  act  of  turning  suddenly 
from  the  back  to  the  stomach.  In  this  rpgion 
also  may  be  mentioned  as  a  diagnostic  symptom 
the  attitude  assumed  by  the  patient  in  the  sit- 
ting position,  as  described  in  the  cervical  and 
apper  dorsal  region. 

2.  Advanced  stage. — In  the  second  stngeof 
Pott's  disease,  that  is  when  angular  curvature 
18  developed,  any  previous  difficulties  of  dia- 
gnosis which  may  have  existed  are  cleared  away, 


and  we  know  the  disease  has  existed  prol  ably 
from  six  to  nine  months,  and  that  a  loss  of 
substance  in  the  intervertebral  cartilage  and 
bone  has  occurred.  But  exceptional  cases,  in 
which  diagnosis  may  be  doubtful,  occasionally 
occur  in  two  situations,  namely,  when  a  posterior 
projection  of  the  spinous  processes  takes  place, 
either  of  the  seventh  cerviail  and  first  dorsal 
vertebrae,  or  of  the  eighth  or  ninth  dorsal  ver- 
tebrae— situations  in  which  it  may  be  said  that  a 
spurious  form  of  angular  curvature  may  exist, 
as  an  exaggerated  condition  of  the  naturally 
prominent  spinous  processes  existing  in  these 
situations.  The  projection  of  the  spinous  pro- 
cesses may  be  accompanied  with  such  symptoms 
as  local  pain  on  pressure  or  percussion,  pain  ex- 
tending along  the  shoulders  and  down  tlie  arms, 
leading  to  the  suspicion  of  the  existence  of  dis- 
ease. When  occurring  in  girls,  the  symptoms  in 
these  cases  are  generally  due  to  hysteria ;  but  as 
in  some  cases  disease  is  subsequently  developed, 
the  diagnosis  should  be  cautiously  given,  and 
any  treatment  based  upon  it  cautiously  fol- 
lowed out.  The  projection  of  the  spinous  pro- 
cesses of  the  seventh  cervical  and  first  dorsal 
vertebrae  may  often  be  traced  to  a  natural  con- 
formation and  family  peculiarity,  as  we  see  in 
some  short-necked  and  round-shouldered  girls. 
This  condition  often  occurs,  in  a  more  marked 
degree,  in  adults,  and  is  increased  by  a  thicken- 
ing and  hypertrophied  condition  of  the  cellular 
tissue,  possibly  also  by  fluid  in  a  bursa  ;  in  such 
cases  the  neuralgic  pains  which  accompany  it  are 
due  to  a  gouty  or  rheumatic-gouty  tendency. 

COUESE,  DUEATION,  AND  TERMINATIONS. — The 

progress  of  Pott's  disease  of  the  spine  is  extremely 
variable,  but  as  a  general  rule,  within  a  period 
of  from  six  to  nine  months  from  the  commence- 
ment, angular  curvature  is  produced.  If  the 
case  proceed  favourably,  without  external  abscess 
or  paralysis,  the  disease  becomes  arrested,  and 
bony  anchylosis  takes  place  in  about  three 
years.  When  abscess  and  paralysis  occur,  the 
period  of  recovery  is  frequently  prolonged  to 
five  or  seven  years.  The  subject  of  psoas  and 
lumbar  abscess  will  be  found  treated  of  elsewhere. 
See  Ldmbab  Abscess  ;  and  Psoas  Abscess. 

Recovery  from  the  incomplete  form  of  pa- 
ralysis which  occurs  in  these  cases,  usually  takes 
place  in  about  two  years.  When  the  disease 
does  not  terminate  favourably  in  bony  anchy- 
losis, death  occurs ;  usually  preceded  by  abscess, 
paralysis  with  meningitis,  and  inflammatory 
softening  of  the  cord.  In  children  the  mortality 
is  probably  about  one  in  twenty,  and  in  adults 
about  one  in  five  cases. 

Prognosis. — The  prognosis  in  Pott's  disease 
of  the  spine  will  be  much  more  favourable  in 
children  than  in  adults,  but  in  both  it  will  be 
unfavourable  in  proportion  to  the  rapidity  with 
which  the  disease  pursues  its  course,  and  also 
in  proportion  to  the  evidence  of  a  strumous  or 
tubercular  diathesis;  a  large  proportion  of  cases 
occurring  in  children  and  young  adults  having  a 
phthisical  family  history. 

Tkbatmknt. — The  treatment  of  this  disease 
must  be  both  comtitutional  and  heal.  The  con- 
stitutional  treatment  is  of  importance,  because 
in  a  large  number  of  cases  in  which  this  disease 
occui's,  there  is  evidence  of  a  strumous  or  tubei^ 
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cular  diathesis,  indicating  the  exhibition  of  cod- 
liver  oil  with  hypophosphite  of  lime,  iron,  and 
other  drugs  of  the  same  class. 

The  local  treatment,  especially,  varies  very 
much  according  to  the  age  of  the  patient  and  the 
region  in  which  the  disease  is  seated,  the  prin- 
ciples being  essentially  recumbency,  counter-irri- 
tation, and  mechanical  support.  With  regard  to 
.  the  local  treatment  in  the  first  stage,  that  is,  pre- 
vious to  the  production  of  angular  curvature,  a 
stage  which  usually  lasts  from  six  months  to  a 
year,  if  the  disease  can  be  diagnosed,  absolute 
recumbency  should  be  insisted  upon ;  and  coun- 
ter-irritation in  some  form  or  other,  such  as  by 
blisters,  the  actual  cautery,  issues,  or  mosas,  is 
also  generally  useful.  Mechanical  support  to 
the  spine  in  any  form  is  not  indicated  in  this 
stage. 

In  the  second  stage  of  the  disease,  that  is,  when 
angular  curvature  has  taken  place,  absolute  re- 
cumbency should  stiU  be  insisted  upon  for  a  pe- 
riod of  from  one  to  two  years  from  the  probable 
date  of  the  commencement  of  the  disease.  This  is 
more  especially  necessary  when  disease  occurs  in 
the  cervical  or  upper  dorsal  regions,  as  there  is 
not  only  a  greater  tendency  to  paralysis,  and 
danger  to  life  in  this  situation,  but  when  dis- 
ease takes  place  in  the  upper  dorsal  region,  and 
recumbency  is  not  carried  out,  the  ultimate  de- 
formity is  always  much  greater  than  it  need  be. 
Absolute  recumbency  contributes  not  only  to  the 
arrest  of  disease,  but  to  a  diminution  of  the 
ultimate  deformity. 

When  this  disease  occurs  in  infancy,  or  in 
young  children,  in  any  region,  absolute  recum- 
bency must  be  insisted  upon,  the  cliild  living 
and  being  carried  about  in  a  spinal  tray  made  of 
basket-work  with  a  mattress  inside.  When  dis- 
ease occurs  in  the  cervical  or  upper  dorsal  re- 
gion, extension  by  the  head  may  be  combined 
with  absolute  recumbency,  and  this  was  first 
introduced  by  Mr.  Fisher,  who  used  a  rack-and- 
pinion  extension  movement.  The  writer  has 
adopted  this  principle  with  great  advantage  in  a 
case  of  cervical  caries,  with  partial  paralysis,  but 
he  employed  the  weight  and  pulley  attached  to 
the  upper  extremity  of  the  plane  on  which  the 
patient  was  Icopt  day  and  night. 

As  the  case  improves,  in  the  course  of  one  or 
two  years,  partial  recumbency  with  mechanical 
support,  that  is,  recumbency  for  about  half  the 
day,  may  be  substituted  for  absolute  recumbency, 
and  this  is  especially  applicable  to  cases  of  disease 
occurring  in  the  middle  and  lower  dorsal  regions, 
when  the  disease  is  not  extensive,  and  appears 
to  he  running  a  slow  or  chronic  and  favourable 
course.  As  to  the  kind  of  support,  a  piece  of 
thick  gutta-percha  applied  and  moulded  to  the 
back,  whilst  the  child  is  lying  on  its  stomach, 
and  retained  by  a  bandage  passed  round  the 
body,  answers  very  well  for  hospital  practice. 
A  better  kind  of  support  is  made  of  thick  leather, 
blocked  on  a  plaster  of  Paris  cast  of  the  back, 
•svith  elastic  in  front.  The  plaster  of  Paris 
jacket  applied  during  suspension,  introduced 
into  this  country  by  Professor  Lewis  Sayro 
of  New  York  in  1877,  is  very  useful,  espe- 
cially in  hospital  practice,  where  any  rules 
laid  down  are  certain  to  be  disregarded.  The 
principle  of  applying  a  form  of  support  to  the 
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spine  during  the  progress  of  disease,  whilst  the 
patient  is  suspended  by  the  head,  is  novel,  and 
has  been  very  useful,  but  must  be  employed 
with  caution.  It  secures  immobility,  relieves  un- 
due pressure,  and  diminishes  the  consecutive  or 
compensating  curves,  in  many  cases  to  a  greater 
extent  than  can  be  accomplished  by  horizontal 
extension ;  and  plaster  of  Paris  is  a  very  useful 
material  for  the  purpose,  easily  obtained,  and 
can  be  applied  by  any  surgeon.  The  disadvan- 
tage, however,  of  not  being  able  to  remove  it  for 
washing  purposes  is  very  great,  and  the  liability 
to_  the  production  of  sores  from  pressure  and 
friction,  is  also  an  objection  to  its  use.  The 
material  which  has  now  to  a  great  extent  su- 
perseded the  plaster  of  Paris  is  the  poroplastic 
felt,  which  is  applied,  when  softened  by  steam, 
whilst  the  patient  is  suspended,  and  being  buckled 
on  in  front,  can  be  removed  as  often  as  required. 

Partial  recumbency  with  mechanical  support, 
in  some  modified  form,  must  be  continued  in  all 
cases  occurring  in  childhood,  long  after  disease 
has  ceased  ;  and  in  some  cases,  in  which  the  re- 
sulting deformity  threatens  to  be  considerable, 
even  until  the  completion  of  growth. 

2.  Lateral  Curvature  of  th.e  Spine. — Defi- 
KiTioN. — A  deformity  or  contortion  of  the  spine, 
in  which  the  bodies  of  the  verteorae  deviate 
laterally  in  a  horizontal  direction,  with  or  with- 
out a  corresponding  deviation  of  the  apices  of 
the  spinous  processes. 

.35TIOLOGY. — The  causes  of  lateral  curvature 
are  both  local  and  constitutional,  and  as  one 
or  other  of  these  causes  may  predominate,  so  tho 
cases  admit  of  being  arranged  in  three  classes. 

Glass  1. — Cases  in  which  the  constitutional 
largely  predominate  over  the  local  causes. 

Class  2. — Cases  depending  upon  constitu- 
tional and  local  causes  in  about  equal  degrees. 

Class  3. — Cases  essentially  depending  upon 
local  causes  acting  mechanically,  so  as  to  disturb 
the  equilibrium  of  the  spinal  column. 

In  cases  belonging  to  the  first  class  the  spinal 
curvature  generally  occiu:s  under  twelve  years  of 
age.  Occasionally  it  is  met  with  as  a  congenital 
affection.  Many  cases  occur  in  infancy  or  early 
childhood,  that  is_,  under  three  or  four  years  of 
age;  but  the  majority  between  seven  and  ten 
years  of  age.  When  congenital,  spinal  cm-vature 
is  sometimes  associated  with  osseous  malforma- 
tion, but  it  also  occurs  without  any  such  compli- 
cation. The  cases  included  in  the  first  class  can 
frequently  be  traced  to  an  hereditary  predisposi- 
tion, lateral  curvature  occurring  in  two  or  threo 
generations,  and  several  members  of  the  same 
family  are  frequently  affected.  The  children 
usually  exhibit  signs  of  constitutional  debility, 
and  the  local  causes  of  cm-vature  cannot  be 
traced,  except  in  infancy,  when  the  children  are 
nursed  always  on  one  arm. 

In  the  second  class  the  spinal  curvature  gene- 
rally occurs  between  the  ages  of  twelve  and  six- 
teen. Hereditary  tendency  is  not  usually  trace- 
able. These  cases  may  be  arranged  in  two  sub- 
divisions, (ffi)  cases  depending  upon  induced  con- 
stitutional or  general  debility,  combined  with  local 
causes  acting  mechanically ;  and  (A),  iliose  clearly 
of  a  riekctty  character. 

(a)  The  local  causes  are  the  long  continuance 
of  certain  bad  positions,  such  as  standing  on 
oD 
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one  leg;  the  long  continuance  of  the  sitting  and 
stooping  position  ;  sitting  cross-legged  ;  occupa- 
tions which  render  the  long  continuance  of  some 
particular  position  necessary,  such  as  needle- 
work, book-folding,  ironing,  nursing  children, 
and  carrying  heavy  weights. 

(J)  The  second  series  includes  cases  of  lateral 
curvature  of  a  rachitic  character,  associated  with 
the  general  rachitic  conformation  of  the  skeleton. 

In  the  third  class  spinal  curvature  generally 
occurs  previous  to  the  completion  of  growth. 
These  eases  are  essentially  unconnected  with  any 
constitutional  affection  or  hereditary  predisposi- 
tion, and  frequently  co-exist  with  the  natural 
amount  of  muscular  strength.  As  local  causes, 
in  addition  to  habits  and  occupations  above  re- 
ferred to,  may  be  mentioned  the  effects  of  a 
wooden  leg,  and  inequality  in  the  length  of  the 
legs  from  any  cause,  such  as  would  disturb  the 
equilibrium  of  the  spinal  column. 

Anatomicai  Chabactbrs.  — In  the  so-caUed 
lateral  curvature  of  the  spine,  the  spinal  column 
does  not  yield  in  a  purely  lateral  direction, 
as  a  flexible  column  would  bend,  but  presents 
the  appearance  of  a  spiral  twist,  owing  to  the 
bodies  of  the  vertebrae  turning  round  in  a  di- 
rection of  horizontal  rotation,  so  that  their  an- 
terior surfaces  are  directed  laterally  along  the 
convexity  of  the  curvature.  In  a  severe  case 
this  rotation  commonly  extends  to  a  quarter  of 
a  circle  in  the  centre  of  the  curve,  and  diminishes 
from  this  point  to  the  two  extremities,  so  that 
the  vertebrae,  unequally  turned  upon  themselves, 
cease  to  correspond  in  their  natural  relations  to 
each  other.  This  deviation  of  the  bodies  of  the 
vertebrae  does  not  necessarily  correspond  to,  nor 
is  it  always  indicated  by,  any  lateral  deviation  of 
the  apices  of  the  spinous  processes,  although 
such  deviation  generally  exists  to  some  extent. 
In  all  cases,  however,  the  internal  deviation  of 
the  bodies  of  the  vertebrae  is  much  greater  than 
the  deviation  externally  of  the  apices  of  the 
spinous  processes. 

In  all  cases  of  confirmed  lateral  curvature, 
whether  slight  or  severe,  structural  changes 
exist,  varying  in  degree  according  to  the  severity 
and  duration  of  the  curvature.  The  structures 
affected  are  the  intervertebral  fibro-cartilages, 
the  bodies  of  the  vertebrae,  and  the  oblique  arti- 
culating processes.  All  these  suffer  simply  from 
mechanical  pressure,  arising  from  the  unequal 
distribution  of  the  weight  of  the  body.  The 
fibro-cartilages  and  the  bodies  of  the  vertebrae 
suffer  from  unequal  compression  in  the  concavity 
of  the  curve,  and  become  more  or  less  wedge- 
shaped.  The  articular  facets  on  the  oblique  ar- 
ticulating processes,  which  form  the  only  direct 
articular  connections  between  the  separate  bones 
of  the  vertebral  column,  undergo  important  struc- 
tural changes  at  an  early  period  of  the  formation 
of  lateral  curvature,  that  is,  as  soon  as  it  becomes 
confirmed.  These  articular  facets  become  altered 
in  their  direction  and  aspects,  according  to  the 
extent  of  the  lateral  deviation,  or  rotation,  of  the 
bodies  of  the  vertebrae.  In  the  lumbar  region, 
where  the  articular  facets  are  naturally  nearly 
vertical  in  direction,  looking  inwards  and  out> 
wards  respectively,  they  gradually  as.sume,  in  a 
severe  case  of  lateral  curvature,  an  oblique  di- 
rection, looking  obliquely  upwards  and  down- 
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wards.  Mr.  Alexander  Shaw  first  directed  at- 
tention to  these  changes  in  the  oblique  articulat- 
ing processes  which,  as  he  observes,  receive  the 
weight  of  the  body  in  the  act  of  leaning  to  one 
side,  and  are  the  only  bony  structures  which 
check  the  lateral  movenjents  of  the  trunk ;  and 
when  any  such  position  is  long  persisted  in,  the 
articulating  processes,  which  are  soft  and  imper- 
fectly formed  at  the  age  of  puberty,  become 
wasted  by  absorption,  as  the  result  of  unequal 
pressure.  The  joints  of  the  articulating  pro- 
cesses being  situated  posteriorly  as  well  as  late- 
rally, the  spinal  column  cannot  yield  in  then- 
direction,  without  wheeling  partially  round. 
Hence  the  rotation  of  the  bodies  of  the  vertebrae 
becomes  confirmed,  together  with  the  other 
structural  deviations  described. 

The  ligamentous  structures,  including  chiefly 
the  short  ligamentous  bands  passing  between 
and  connecting  the  bodies  of  the  vertebrae  and 
the  intervertebral  cartilages,  and  also  the  short 
articular  ligaments  connected  with  the  oblique 
articulating  processes,  become  adapted  to  tlie 
alterations  in  the  bones,  and  in  the  articulating 
surfaces.  It  is  an  error  to  assume  that  in  con- 
firmed curvature  the  ligaments  are  relaxed,  and 
elongated  on  one  side,  and  contracted  on  the 
other,  as  generally  described ;  although  in  the 
physiological  condition  described  as '  weak  spine,' 
with  an  inclination  to  lateral  curvature,  a  con- 
dition of  muscular  debility  and  geneml  liga- 
mentous relaxation  undoubtedly  exists. 

The  muscles  have  not  been  shown  to  exhibit 
any  structural  changes  in  the  early  stage  of 
lateral  curvature  of  the  spine,  except  in  those 
rare  instances  in  which  the  curvature  depends 
upon  partial  paralysis.  In  the  late  stages,  or  in 
adult  cases  of  long  standing,  the  spinal  muscles 
have  been  found  much  wasted,  pale  in  colour,  and 
in  more  or  less  advanced  stages  of  fatty  degene- 
ration. In  the  early  stages  of  curvature  an 
increased  prominence  of  the  spinal  muscles  is 
observed  on  the  convexity  of  the  curve,  whether 
in  the  dorsal  or  the  lumbar  region  ;  but  this  does 
not  depend  upon  any  spasmodic  or  active  muscu- 
lar contraction.  The  muscles  are  simply  dis- 
placed, or  pushed  outwards,  by  the  angles  of  the 
ribs  in  the  dorsal  region,  and  the  transverse 
processes  of  the  vertebrae  in  the  lumbar  region, 
which  are  thus  displaced  as  a  part  of  the  rotation 
movement  described. 

Other  structural  changes  exist  in  the  ribs, 
which  become  distorted  and  altered  in  shape,  so 
as  to  lead  to  deformity  of  the  chest,  characterised 
by  a  prominence  and  flattening  of  the  ribs,  which 
become  bent  at  their  angles  on  the  side  of  the 
convexity — usually  on  the  right  side,  and  a  de- 
pression of  the  ribs  on  the  side  of  the  concavity. 

Anteriorly,  the  symmetrical  form  of  the  chest 
is  completely  destroyed  ;  the  sternum  becomes 
very  oblique,  its  lower  extremity  projecting  ;  and 
the  cartilages  of  the  ribs  corresponding  to  the 
side  of  the  concavity  of  the  curve — usually  the  left 
— are  prominent,  and  bent  upon  themselves.  The 
oblique  diameter  of  the  chest,  therefore,  is  in- 
creased, but  its  capacity  is  altogether  diminished, 
causing  considerable  disturbance  in  the  relative 
position  of  the  heart  and  lungs,  and  giving  rise 
to  functional  derangement  of  these  organs. 

The  pelvis  also  becomes  distorted  in  lateral 
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curvature,  but  only  in  one  class  of  cases,  namely, 
those  of  rachitic  origin,  in  which  the  evidence 
of  general  rickets  is  iinmistakably  present.  In 
all  other  cases  of  lateral  curvature  of  the  spine, 
the  pelvis  is  of  its  fuU  natural  size,  and  ■well- 
formed. 

Symptoms  and  Diagnosis. — Lateral  curvature 
of  the  spine  is  generally  supposed  to  be  indicated 
by  a  lateral  deviation  of  the  apices  of  the  spinous 
processes,  but  such  deviation  may  exist  either  as 
a  functional  or  as  a  structural  condition.  It  may 
be  seen  in  a  case  of  weak  spine  with  muscular 
debility  and  ligamentous  relaxation,  such  as  is 
frequently  met  with  in  quickly  growing  girls  ;  or 
it  may  co-exist  with  rotation  of  the  bodies  of  the 
vertebrae  in  confirmed  lateral  curvature.  The 
evidence  of  rotation  of  the  bodies  of  the  vertebrae 
precedes  the  lateral  deviation  of  the  apices  of  the 
spinous  processes  in  many  cases,  whilst  in  others 
the  two  conditions  co-exist,  and  appear  to  take 
place  simultaneously  ;  but  rotation  of  the  bodies 
of  the  vertebrae  may  proceed  to  a  considerable 
extent,  the  bodies  moving  horizontally  through 
a  quarter  of  a  circle,  with  only  very  slight  devia- 
tion laterally  of  the  apices  of  the  spinous  pro- 
cesses. It  is  therefore  the  evidence  of  rotation  we 
mtist  look  for  in  cases  of  commencing  structural 
curvature,  and  not  the  lateral  deviation  of  the 
apices  of  the  spinous  processes.  Rotation  of  the 
bodies  of  the  vertebrae  is  always  evidenced  by  a 
posterior  projection  of  the  angles  of  the  ribs  on 
tine  side,  and  depression  on  the  other,  in  the 
dorsal  region ;  and  a  corresponding  posterior 
projection  of  the  transverse  processes  of  the 
vertebrae  on  one  side,  and  depression  of  the 
other  in  the  lumbar  region.  Upon  these  condi- 
tions alone  can  the  existence  of  rotation  of  the 
bodies  of  the  vertebrae  be  determined. 

CouBSE,  Duration,  and  Terminations. — The 
progress  of  lateral  curvature  is  extremely  vari- 
able, tending  naturally  towards  a  process  of 
spontaneous  arrest  in  some  cases,  and  in  others 
to  a  progressive  increase,  with  proportionate  de- 
formity. The  course  depends  very  much  upon 
the  form  and  situation  of  the  curvature,  especially 
whether  it  assumes  the  character  of  the  so-called 
'  single  '  or  '  double  '  curve  ;  descriptive  terms 
which, though  not  anatomically  accurate,  are  suffi- 
ciently so  for  practical  purposes.  The  cases  which 
naturally  lead  to  spontaneous  arrest  are  those  in 
which  a  double  curvature  exists,  one  in  the  dor- 
sal, and  the  other  in  the  dorso-Iumbar  region,  the 
two  curves  being  about  equal  in  length;  whilst 
the  eases  in  which  a  progressive  increase  of  cur- 
vature and  deformity  is  certain  to  occur,  are 
examples  of  the  so-called  long  single  curve, 
frequently  involving  the  whole  of  the  dorsal, 
together  with  a  portion  of  the  lumbar  region, 
or  the  whole  of  the  lumbar  and  a  considerable 
portion  of  the  dorsal  region.  In  cases  of  double 
curvature  with  a  marked  irregularity  in  thelength 
of  the  curves,  increase  will  also  certainly  occur, 
but  to  a  less  extent  than  in  the  longsingle  curves. 
With  regard  to  the  duration  and  terminations 
of  lateral  curvature,  these  have  already  been 
described  in  the  observations  made  in  reference 
to  the  course. 

Prognosis. — The  prognosis  will  be  unfavour- 
able in  proportion  to  the  early  ago  at  which  the 
spinal  curvature  commences,       "'^ '      "  ' 


and  the  evidence  of 


constitutional  causes  with  hereditary  tendency; 
and  also  in  proportion  to  the  inequality  in  the 
length  of  the  curves,  when  double,  or  in  cases  of 
so-called  long  single  curves.  The  prognosis  will 
be  favourable  in  proportion  to  the  absence  of 
these  conditions. 

Treatment. — For  practical  purposes  all  cases 
of  lateral  curvature  of  the  spine  may  be  arranged 
in  three  classes  : — 1.  physiological  curves  ;  2. 
commencing  structural  curves ;  and  3.  confirmed 
structural  curves. 

1 .  With  regard  to  the  treatment  of  cases  in 
the  first  class,  physiological  curves,  no  mechanical 
treatment  by  any  form  of  spinal  support  should 
be  given,  but  reliance  placed  entirely  upon 
physiological  means,  such  as  gymnastic  exercises, 
partial  recumbency,  and  attention  to  the  general 
health.  In  some  cases  an  elastic  brace  attached 
to  stays  may  be  of  use. 

2.  In  the  second  class,  commencing  structural 
curves,  these  form  the  only  curable  cases  of  late- 
ral curvature,  and  in  their  treatment  the  writer 
recommends  a  combination  of  mechanical  sup- 
port, gymnastic  exercises,  and  partial  recimi- 
bency.  By  this  combination  of  physiological  and 
mechanical  means,  the  further  progress  of  curva 
ture  will  be  arrested,  and  the  best  opportunity 
afforded  for  recovery  from  such  slight  structural 
damage  as  may  have  already  occurred. 

3.  In  the  third  class,  confirmed  structural 
curves,  mechanical  support  of  some  kind  must  bi 
resorted  to,  and  continued  during  the  period  of 
growth,  with  the  hope  of  preventing  increase,  and 
obtaining  some  improvement  in  the  curvature , 
but  confirmed  lateral  curvature,  whether  slight 
or  severe,  with  its  adapted  series  of  structural 
changes,  is  essentially  an  incurable  affection. 
The  most  efficient  retentive  spinal  support  is 
that  form  of  instrument  made  with  a  pelvic 
belt,  and  spring  plates  attached  to  vertical  bars 
at  the  back,  without  any  mechanism  requiring 
alteration  by  the  surgeon.  In  some  favourable 
cases,  the  stronger  spinal  instrument,  with  steel 
plates  attached  to  levers,  and  adjusted  by  rack- 
and-pinion  movements,  may  be  used  with  ad- 
vantage. Sayre's  plaster-ot'-Paris  jacket  has 
been  largely  employed  in  these  cases ;  but,  from 
what  the  writer  has  observed  in  the  practice  of 
others,  he  disapproves  of  its  application,  on  the 
following  grounds :  that  it  fails  as  a  curative 
agent,  the  gain  in  height  by  extension  being 
quickly  lost ;  that  it  weakens  the  spinal  muscles 
by  its  constant  use,  and  hinders  gymnastic  exer- 
cises ;  that  it  restrains  respiratory  movements, 
and  prevents  active  exercise;  that  it  is  an  unneces- 
sary restraint  at  night ;  and  that  it  interferes 
with  bathing  and  cleanliness.  Another  form  of 
support  has  been  recently  introduced — the  poro- 
plastic  jacket,  which  when  softened  by  steam  is 
applied  in  the  same  way  as  the  plaster-of-Paris 
jacket  during  suspension,  and  is  free  from  the 
disadvantages  of  the  latter,  as  it  can  be  removed 
at  night,  or  at  any  time,  for  the  purpose  of  gym- 
nastic exercises.  It  acts  as  an  efficient  and  light 
retentive  support  in  many  cases  of  incurable 
curvature.  In  this  class  of  cases  mechanical 
support,  in  whatever  form  it  may  be  employed, 
must  be  combined  with  partial  recumbency  and 
gymnastic  exercises  during  the  period  of  growth  • 
but  after  this  period  little  good  will  be  derived,' 
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except  from  mechanical  support,  -when  a  disposi- 
tion to  increase  of  curvature  exists.  When  there 
appears  to  be  no  disposition  to  increase  of  cur- 
vature, all  mechanical  support -should  be  discon- 
tinued, attention  being  paid  only  to  the  general 
health.  Wm.  Adams. 

SPIBILLXTM  (dim.  of  spira,  a  twist,  a  curl). 
This  is  the  name  given  to  the  most  important  of 
the  genera  belonging  to  the  tribe  of  Spiral  Bac- 
teria {Spirobacteria,  Cohn).  The  three  genera  of 
this  tribe  are  closely  related  to  one  another,  as 
may  be  gathered  from  the  citation  of  the  charac- 
ters by  which,  according  to  Cohn,  they  are  to  be 
severally  distinguished.  He  describes  them  as 
follows : — Vibrio, '  filaments  short,  light,  sinuous ' ; 
Spirillum,  'filaments  short,  spiral,  rigid';  Spiro- 
chcBte,  'filaments  long,  spiral,  flexible.'  The  alli- 
ances between  the  two  latter  genera  especially 
are  found  to  be  so  strong  that  many  naturalists 
sink  the  latter  generic  name,  and  include  all  such 
species  under  the  one  genus  Spirillum. 

The  interest  attaching  to  these  organisms,  from 
a  medical  point  of  view,  is  due  to  the  fact  that 
one  of  them,  as  originally  discovered  by  Ober- 
meier,  is  very  frequently  found  in  the  blood  of 
relapsing  fever  patients,  during  the  first  pa- 
roxysms of  the  disease  {see  Eelapsing  Fbvbe). 
This  organism  is  generally  known  as  Spirillum 
Obermcieri,  though  some  speak  of  it  by  the  name 
of  Spirochate  Ohermeieri.  In  length  it  equals 
the  breadth  of  2-5  red  blood-corpuscles  {see 
Fig.  88).    It  is  quite  indistinguishable  in  size, 


Fig.  (j8.  Spii  illum  Obermcieri,  amongst  red  blood-cor- 
puscles.   (After  Koch.)  x  700. 

in  general  conformation,  and  in  the  character 
of  its  movements,  from  another  form  originally 
described  by  Ehrenberg  as  Spirochete  pUcatilis, 
which  is  to  be  found  in  some  infusions,  in  stag- 
nant fresh  or  salt  water,  and  (as  Cohn  has  dis- 
covered) in  the  mucus  about  the  teeth  of  some 
persons  wholly  free  from  fever  of  any  kind 
(see  SoRDES).  Some  regard  the  presence  of 
Spirillum  Obermeieri  in  the  blood  as  clear  evi- 
dence that  it  is  the  cause  of  relapsing  fever; 
others  look  upon  its  existence  there  as  a  mere 
epiphenomenon — believing,  as  the  writer  is  in- 
clined to  do,  that  it  appears  as  a  consequence 
rather  than  as  a  cause  of  the  morbid  processes 
constituting  the  fever.' 

H.  Charlton  Bastian. 

'  "Dr.  Vandyke  Carter  of  Bombay  has  of  late  Buccoeded 
m  reproducing  the  disease  by  inociilntion,  in  certain  smaU 
moiikiriB.  But,  for  such  a  method,  there  was  a  large 
proportion  o£  fnflures,  viz.  sijc,  in  twenty-one  trials.  Dr. 
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SPIBOCH^TE.    See  Spirillum. 

SPIBOMETEB  (apiro,  I  breathe,  and 
a  measure). — Synon.  :  Fr.  Spiromkre ;  Ger.  Spi- 
rometer. 

Definition. — An  instrument  for  measuring  the 
vital  capacity  of  the  chest. 

Description.— The  object  of  the  several  in- 
struments that  have  been  designed  for  this 
purpose,  is  to  measure  the  total  amount  of  air 
expelled  from  the  chest  by  the  deepest  expiration 
following  upon  the  deepest  inspiration. 

All  our  knowledge  of  spirometry  is  derived 
from  Dr.  Hutchinson's  exhaustive  paper  in  tlie 
Medico- Chirurgical  Transactions  of  1846.  The 
instrument  designed  by  Hutchinson  consisted  of 
a  mouthpiece  and  tube  communicating  with  :i 
gasometer  of  registered  and  graduated  capacity, 
into  which  the  patient  breathed. 

A  very  convenient  and  accurate  spirometer 
has  within  the  last  few  years  been  introduced  hy 
Mr.  Lowne,  which  works  on  the  principle  of  the 
anemometer.  The  sidvantage  of  this  instrument 
is  its  portability. 

Dr.  Waldenburg  describes  and  figures,  at  page 
202  of  his  work  I)ie  Pneumaiische  Behandlung, 
^c,  a  spirometer  identical  in  principle  with 
Hutchinson's,  but  more  elaborate,  and  capable  of 
being  employed  for  the  purpose  of  inhalation  of 
compressed  or  rarefied  air. 

Eesults. — The  chief  results  of  Dr.  Hutchin- 
son's labours  may  be  thus  summarised.  The  vital 
capacity  varies  according  to  height,  weight,  age, 
and  disease. 

(1)  Height.  There  is  an  increase  of  8  cub.  in. 
in  vital  capacity  for  every  inch  in  height  between 

5  ft.  and  6  ft.  Thus  the  vital  capacity  of  a  healthy 
person  at  5  ft.  to  5  ft.  1  in.  being  174  cub.  in.,  at 

6  ft.  4  in.  it  would  be  174  -i-  32  =  206  cub.  in. ;  at 
5  ft  8  in.  238  ;  «&c. 

(2)  Weight.  Excess  in  body-weight  is  asso- 
ciated with  diminished  capacity  in  the  proportion 
of  about  1  cub.  in.  per  lb.  excess. 

(3)  Age.  From  thirty  to  sixty  years  the  vit;il 
capacity  decreases  nearly  1^  cub.  in.  per  year. 

(4)  Disease.  The  spirometer  furnishes  a  verv 
accurate  standard  of  health  or  of  the  extent  of 
disease,  as  regards  the  chest,  the  vital  capacity 
in  lung-disease  diminishing  from  10  to  70  per 
cent.  R.  Douglas  Powell. 

SPITTING  OF  BLOOD.— A  popular  sy- 
nonym for  hajmoptysis.    See  H;emopttsis. 

SPLEEN,  Diseases  of. — Stnon.  :  Fr.  Mala- 
dies de  la  Rate ;  Ger.  Krankheiten  der  Milz. — In 
the  Nomenclature  of  Diseases  published  by  the 
Royal  College  of  Physicians  of  London,  in  1869, 
the  diseases  of  the  spleen  are  classified  under 

Carter,  in  reference  to  this,  says  {Mcdico-Chirurg.  Trant., 
1880,  p.  126) :— •  The  di-screpancies  indeed,  in  my  experi- 
ments are  marked  enough  to  render  it  doubtful  if  the 
spirillum  itself  does  represent  the  contagion  proper,  and 
not  rather  some  other  agency  which  at  certain  periods  L" 
associated  with  it'  A  similar  doubt  was  expressed  by 
Dr.  Mnrchison.  who,  when  referring  to  the  disappearance 
of  the  organisms  from  the  blood  before  the  crisis  of  the 
fpver,  their  absence  during  the  intermission,  nnd  their  re- 
appearance with  the  relapse  of  fever,  said  (Path.  Tratit. 
Ifi75,  p.  317):  "It  sceme  ditllcult  to  account  for  their 
appearance  nnd  annihilation  twice  over,  except  on  the 
supposition  that  the  soil  was  suitable  for  their  devol<y- 
ment  during  thn  febrile  process  and  unsuitable  when  the 
febrile  proc^fs  was  complete.' 
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diseases  of  the  digestive  system.  But  the  spleen, 
which  is  the  largest  of  the  structures  known  as 
'  ductless  glands,'  is  not  immediately  concerned 
with  the  processes  of  digestion,  and  its  develop- 
mental origin  shows  it  to  be  unconnected  ■with 
the  digestive  organs,  although  it  lies  in  the 
abdomen.  Its  diseases  ought  rather  to  be 
classified  with  those  of  the  other  'ductless 
glands,'  namely,  the  thyroid,  the  thymus,  and 
the  supra-renal  capsules.  It  is  now  generally 
admitted  that  the  fimctions  of  the  spleen  are 
intimately  connected  with  the  work  of  sangui- 
fication, through  certain  special  chemical  pro- 
•cesses  (metabolic)  giving  rise  to  an  assemblage 
of  transformations  of  proteids,  associated  in 
some  way,  still  unknown,  with  the  metamor- 
phoses of  the  blood-corpuscles.  The  spleen  is 
most  probably  one  of  the  seats  of  formation  of 
the  white  blood-corpuscles,  and  of  destruction  of 
the  red.  It  is  in  fact  a  blood-lymph-gland  ;  and 
the  most  important  indications  of  splenic  disease 
are  derived  from  the  constitutional  state  due  to 
extreme  anaemia.  This  antemia  is  characterised 
by  the  mucous  membranes  appearing  pale  and 
bloodless,  the  complexion  and  general  surface 
waxy,  earthy-like,  or  sallow;  there  is  great 
debility  and  gradual  wasting,  characteristic  dys- 
pnoea, a  tendency  to  haemorrhages,  general  ana- 
sarca and  dropsy, — phenomena  which  are  due 
to  the  poverty  of  the  blood,  justly  referable  to 
some  morbid  condition  of  the  spleen,  and  now 
generally  recognised  by  the  name  of  splenic 
cachexia.  Another  important  function  of  the 
spleen,  in  connection  with  the  other  ductless 
glands,  ought  not  to  be  lost  sight  of  in  the  study 
of  its  diseases,  namely,  that  it  acts  as  a  diver- 
ticulum for  the  accommodation  of  a  relatively 
large  quantity  of  the  blood,  upon  which  those 
active  metabolic  processes  take  place  which  con- 
stitute a  special  function  of  the  spleen.  Its 
anatomical  structure  eminently  fits  it  for  this. 
After  every  meal  it  is  in  a  state  of  more  or  less 
congestion  or  hyperaemia,  which  reaches  its 
maximum  about  five  hours  after  the  taking  of 
food,  and  it  then  returns  to  its  normal  bulk.  Its 
yielding  capsule  and  its  veins,  remarkable  for 
their  large  calibre  and  great  distensibility,  even 
when  the  distending  force  is  small,  sufficiently 
explain  the  rapid  physiological  and  morbid 
congestions  with  which  the  organ  is  affected, 
as  well  as  the  rapid  subsidence  of  splenic  en- 
largements. The  ductless  glands,  and  especially 
the  spleen,  vary  so  much  in  magnitude  within 
healthy  limits,  that  it  is  difficult  to  state  their 
usual  weight  and  dimensions.  The  spleen  may, 
however,  be  stated  to  range  in  weight  in  the 
adult  from  four  to  ten  ounces  avoirdupois ;  but 
in  cases  of  enlargement  weights  as  high  as 
18  lbs.,  20  lbs.,  and  even  40  lbs.  arc  on  record. 
In  atrophic  states  the  writer  has  weighed  it  as 
low  as  half  an  ounce.  In  relation  to  the  body 
its  normal  weight  is  about  1  to  360  or  400  up  to 
the  ago  of  forty ;  and  as  age  advances,  the  rela- 
tion becomes  as  1  to  about  700.  It  usually 
measures  about  6  inches  in  length  ;  3^  inches 
from  the  front  to  the  posterior  edge;  and  U 
inchfs  in  thickness.  Its  bulk  averages  from  9f 
to  15  cubic  inches ;  and  its  specific  weight  is 
about  1  060. 

In  the  following  paragraphs  the  diseases  of  the 


spleen  will  be  shortly  noticed  mainly  in  the  order 
in  which  they  have  been  named  in  the  nomen- 
clature of  the  College. 

1.  Acute  Inflammation. — Stnon.  :  Splenitis.  , 
As  a  primary  affection  acute  inflammation  of  the  | 
spleen  is  of  rare  occurrence  in  this  country.  It 
has  been  known,  however,  to  result  from  blows, 
or  other  kinds  of  accidental  violence;  but  such 
injuries  are  more  apt  to  cause  rupture  of  the 
organ.  It  is  mainly  to  the  occurrence  of  hsemor- 
rhagic  infarctions  that  splenitis  is  due,  with 
more  or  less  consecutive  suppuration.  These 
infarctions  occur  during  the  course  of  contagious 
fevers ;  in  blood-poisoning,  such  as  pyaemia ; 
and  in  valvular  diseases  of  the  heart,  where 
vegetations  of  fibrin  form  on  the  valves,  leading 
to  embolism.  Such  infarctions  are  generally 
well-defi.ned  accumulations  of  fibrin  in  more  or 
less  rounded  masses  when  limited  and  in  the  sub- 
stance of  the  organ,  but  generally  wedge-shaped 
when  involving  larger  portions.  The  base  of  the 
wedge  is  towards  the  periphery,  where  it  may 
cause  an  elevation  of  the  capsule,  the  apex  being 
directed  towards  the  hilus  of  the  spleen.  The 
infarctions  vary  in  size  from  a  pea  to  a  hen's  egg ; 
and  are  at  first  of  a  dark  brown  or  brownish- 
red  colour,  and  quite  hard.  Colour,  however,  is 
soon  lost,  and  they  become  yellowish-white.  A 
margin  of  acute  inflammatory  reaction  is  often 
well-marked  round  their  boundaries.  Under 
such  circumstances  the  spleen  is  enlarged,  and  of 
a  deep  purple  colour ;  its  tissue  so  soft  as  to  be 
easily  broken  down— about  the  consistence  of 
coagulated  blood.  Pus  may  form,  generally  in 
one  or  more  abscesses  containing  each  a  variable 
quantity ;  or  the  whole  spleen  may  be  converted 
into  a  bag  of  pus.  Splenic  abscesses  have  been 
known  to  open  externally,  into  the  left  thoracic 
cavity,  the  stomach,  the  transverse  colon,  and  the 
cavity  of  the  peritoneum,  where  circumscribed 
peritonitis  generally  forms  a  limiting  sac  for  the 
pus.  Splenitis  may  also  terminate  by  the  infarc- 
tion caseating,  or  becoming  a  mass  of  fibro- 
cellular  substance,  which,  gradually  shrinking 
up,  leaves  a  cicatrix-like  contraction  on  the 
capsular  sui'face,  in  which  calcification  may  oc- 
cur. These  fibrinous  infarctions  in  the  spleen  cor- 
respond to  the  areas  which  mark  the  terminal 
divisions  of  the  branches  of  the  splenic  arteries, 
commencing  to  deposit  beyond  where  they  break 
up  into  the  hair-pencil-like  small  twigs  known 
as  fenicilli.  Secondary  splenitis  is  generally  the 
result  of  pyaemia  or  blood-poisoning,  ending  in 
abscess.  Such  pyaemic  blocks  or  infarcts  resemble 
the  simply  fibrinous  infarcts  in  shape,  but  they 
are  more  irregular,  because  the  process  tends  to 
extend  beyond  the  limits  of  the  area  of  the 
terminal  twigs  of  the  blood-vessels;  and  they 
rapidly  proceed  to  suppuration,  with  inflammation 
of  the  capsule  of  the  spleen  which  covers  the 
base  of  the  infarct,  and  probably  due  to  its  very 
septic  properties.  In  such  cases  there  seems  to 
bo  some  spontaneous  local  coagulation  of  the 
blood  in  the  splenic  vessels — the  blood  itself 
being  morbid,  as  in  contagious  fevers  such  as 
typhus — without  any  evidence  of  embolism. 
"  Sy.\iptoms  and  Physical  Signs.— The  symp- 
toms and  physical  signs  of  splenitis  are  mainly 
due  to  the  presence  of,  and  changes  associated 
with,  infarcts.  The  hyperaemia  and  inflammation 
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cause  the  whole  gland  to  swell.  In  cardiac 
diseases,  with  embola  from  valvular  vegetations, 
these  infarcts  are  generally  numerous,  and  the 
swelling  ia  therefore  proportionally  great,  with 
tvunefaction  and  some  pain  in  the  left  side ;  and 
probably  there  is  ascites  and  dropsy.  Such 
splenitis  may  go  on  even  to  suppuration,  without 
marked  local  symptoms.  The  enlargement  of  the 
spleen — sometimes  called  '  splenic  tumour' — can 
generally  be  recognised  by  palpation,  aided  by 
percussion.  Its  form  is  that  of  the  spleen  ex- 
aggerated ;  and  the  lobulation  or  notching  of  its 
swollen  anterior  edge  can  sometimes  be  felt 
through  the  wall  of  the  abdomen,  if  the  patient 
be  thin.  The  enlarged  gland,  growing,  as  it  were, 
out  from  beneath  the  ribs  on  the  left  side,  can 
sometimes  be  traced  extending  low  down,  asfaras, 
and  even  into,  the  pelvic  region,  well  over  beyond 
the  right  side  of  the  linea  alba,  and  backwards 
towards  the  spine,  where  its  margin  can  be 
separated  from  the  mass  of  dorsal  muscles.  Its 
lower  end  can  also  generally  be  felt  as  a  rounded 
edge.  The  tumour  is  movable  in  aU  directions  by 
manipulation,  change  of  posture,  and  by  the  act  of 
respiration,  when  adhesions  do  not  fix  it.  Weight 
and  uneasiness,  rather  than  local  soreness,  are 
present.  The  splenic  cachexia  exists  ;  and  there 
may  occur  haemorrhages  from  the  stomach  and 
bowels  towards  the  fatal  end  of  such  cases,  often 
so  profuse  as  rapidly  to  hasten  dissolution. 

Diagnosis. — The  diagnosis  of  enlarged  spleen, 
resulting  from  splenitis  due  to  one  or  other  of 
the  causes  referred  to,  requires  the  exclusion  of 
lardaceous  disease ;  malignant  or  other  tumours 
about  the  cardiac  end  of  the  stomach  or  tail  of 
the  pancreas ;  such  swollen  conditions  of  the 
spleen  as  exist  in  Hodgkin's  disease ;  an  enlarged 
left  lobe  of  the  liver;  and  renal,  omental,  or 
supra-renal  growths. 

2.  Hypertro.ph.y. — Simple  enlargement  of  the 
spleen  occurs  under  a  great  variety  of  circum- 
stances ;  but  true  hypertrophy,  uncomplicated, 
and  in  its  simplest  form,  is  a  rare  occurrence, 
in  which  nothing  abnormal  is  to  be  seen  in  the 
spleen  or  in  the  blood.  Enlargement  with  hy- 
pewemia  (congestion  of  the  spleen)  occurs  as  a 
result  or  concomitant  of  pyrexia  in  many  specific 
fevers — notably  in  enteric  and  malarious  fevers, 
erysipelas  and  puerperal  fever,  pyaemia,  and  acute 
tuberculosis.  The  capsule  of  a  spleen  so  enlarged 
appears  very  tense.  The  gland  feels  plump  and 
elastic ;  but  on  section  its  substance  is  generally 
soft,  pulpy,  almost  liquid,  very  full  of  blood,  and 
of  a  dark  colour.  Sometimes,  however,  it  is  so 
firm  that  a  more  or  less  smootli  or  coarsely  gran- 
ular surface  is  shown  on  section,  with  an  abun- 
dant new  formation  of  small  lymph-cells  and 
nuclei,  many  of  them  contained  in  large  mother 
cells  (compound  splenic  corpuscles),  and  seen 
especially  in  the  splenic  pulp  and  vein.  This 
condition  constitutes  the  nearest  approach  to  true 
hypertrophy,  in  which,  with  an  increase  in  the 
quantity  of  diffuse  granular  matter,  the  enlarge- 
ment is  duo  less  to  hyperaemia  einiply  than  to 
increase  of  normal  structural  constituents.  Thus 
the  organ  may  attain  two  or  three  times  its 
natural  size  ;  but  the  enlargement  is  only  tem- 
porary, and  subsides  as  the  pyrexia  subsides. 
Such  simple  hypertrophy  sometimes  results  from 
long-continued  or  mechanical  hyperaemia,  follow- 


ing any  obstruction  to  the  portal  circulation,  or 
obstructive  valvular  disease  of  the  heart. 

The  hypertrophy  consequent  on  mabiria  being 
fully  described  iu  another  article  {eee  Maij^ria), 
there  only  remain  to  be  noticed  two  special 
forms  of  splenic  hypertrophy,  one  named  by  the 
College  of  Physicians  as  a  subvariety — namely 
(a)  leucocyth(emia  or  Icukmmia  ;  and  the  other  {h) 
a  peculiar  enlargement  originally  described  by 
Dr.  Hodgkin.  but  which  has  not  been  named 
by  the  College  as  a  bubstautive  disease.  It  is, 
however,  an  affection  which  presents  such  very 
striking  peculiarities,  that  it  requires  a  distinct 
appellation  and  description. 

a.  Leucocytkcemia. —  Leucocythaemia  is  fully 
described  under  its  own  heading;  but  a  brief 
account  may  be  given  of  the  disease  in  the  pre- 
sent article.  It  has  a  much  more  extended 
pathology  than  is  implied  by  a  mere  hyper- 
trophy of  the  spleen,  although  the  enlargement 
of  the  spleen  is  almost  constant.  The  disease 
is  one  sui  generis,  in  which  the  number  of  the 
white  corpuscles  of  the  blood  is  greatly  increased, 
with  a  simultaneous  diminution  of  the  red.  It  is 
generally  brought  about  by  chronic  exhausting 
diseases,  exposure  to  cold  and  wet,  or  such 
serious  acute  diseases  as  typhus  fever,  pneu- 
monia, puerperal  fever,  or  affections  of  the  lym- 
phatic glands ;  and  it  is  almost  always  attended 
by  enlargement  of  the  spleen.  The  condition 
is  generally  associated  with  cough,  diarrhoeji, 
epistaxis,  haemorrhagic  effusions,  and  furuncu- 
lous  or  pustidar  eruptions.  The  increase  of  the 
colourless  corpuscles  of  the  blood,  which  with 
the  enlargement  of  the  spleen  are  the  prominent 
characteristics  of  this  disease,  does  not  seem  in 
any  case  to  have  occurred  alone.  Other  and 
variable  morbid  states  are  always  associated  ;  or 
some  change-producing  event  in  the  constitution, 
such  as  happens  during  the  period  of  gestation 
and  the  process  of  parturition,  precedes  or  co- 
exists with  the  augmentation  of  the  colourless 
blood- cells.  The  largest  spleens  are  found  in 
connection  with  this  disease.  There  is  a  true 
hypertrophy  of  the  organ  in  aU  its  parts,  so  that 
its  substivnce  on  section  appears  to  be  quite 
natural,  although  sometimes  paler  than  usual 
(as  all  the  organs  are),  and  sometimes  having  a 
peculiar  smooth  lustrous  appearance.  Lymphatic 
structures  also  are  to  be  sometimes  seen  in  sepa- 
rate or  conglomerate  masses  in  its  substance. 
These  are  composed  mainly  of  adenoid  tissue, 
like  a  congeries  of  splenic  corpuscles  or  Malpig- 
hian  bodies.  The  liver  is  frequently  enlarged 
and  pale.  Affections  of  the  Ijonphatic  glands 
sometimes  also  predominate ;  especially  in  such 
cases  as  Virchow  has  described,  where  a  lym- 
phatic diathesis  prevails,  and  there  is  a  progres- 
sive inclination  of  the  lymphatic  system  to  the 
formation  of  lymphatic  elements,  while  lym- 
phatic gland-tissue  tends  to  grow  beyond  its  pre- 
existing boundaries.  The  liver,  in  such  cases,  as 
well  as  the  spleen,  contains  numerous  accumula- 
tions in  whitish  granules,  or  some  kind  of  l^Tnph 
tissue.  This  constitutes  lymplufinia,  or  the  lym- 
phatic form  of  leucocythaemia  ;  the  other  being 
the  splenic.  It  may  also  be  associated  with  an 
increase  in  the  medulla  of  the  bones.  The  causes 
which  bring  about  this  form  of  hypertrophy  of 
the  spleen,  with  its  attendant  changes  in  thft 
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blood,  are  yet  obscure;  still  there  is  sufficient 
evidence  to  show  that  some  acute  inflammatory 
processes  may  lay  the  foundations  of  the  morbid 
state.  The  -nriter  has  seen  the  lymphatic  form 
cf  the  disease  follow  so  conspicuoiisly  after  expo- 
sure to  cold  and  wet,  as  to  leave  no  doabt  of  the 
relation  of  the  disease  to  the  exposure  in  the 
connection  of  effect  and  cause,  the  inflammatory 
swellings  of  the  lymphatic  glands  commencing 
immediately  after  the  exposure.  There  is  also 
evidence  to  show  that  the  disease  may  exist  in  a 
latent,  masked,  or  subacute  form  for  an  un- 
known period,  till  the  occurrence  of  some  more 
acute  disease,  or  change-producing  period  like 
child-birth,  unmasks  the  constitutional  state, 
after  which  the  disease  rapidly  proceeds  to  a 
fatal  issue.  In  females  four  cases  out  of  ten 
have  had  their  first  beginnings  rendered  obvious 
after  pregnancy. 

Stmptoms. — In  the  majority  of  cases  intense 
•  splenic  cachexia '  prevails,  with  the  usual 
physical  signs  of  splenic  tumour.    Weight  and 
fulness  of  the  abdomen  are  the  chief  subjective 
local  sensations;  but  transitory  pains  are  fre- 
quently experienced  there.   Ascites  and  anasarca 
are  usually  also  present.    The  surface  of  the 
body  is  pale  ;  vomiting,  diarrhoea,  or  constipation 
may  prevail  by  turns  ;  and  jaundice  is  not  infre- 
quent; but  diarrhoea  to  a  con.siderable  amoimt 
is  by  far  the  most  frequent  and  dangerous  com- 
plication, and  the  most  difficult  to  arrest  or  con- 
trol.   Haemorrhage  occurs  generally  as  epistaxis, 
or  from  the  gums.    The  course  of  leacocythse- 
mia  is  usually  chronic,  and  an  extreme  degree  of 
emaciation  is  the  result ;  but  it  is  not  till  towards 
the  fatal  issue  that  febrile  phenomena  set  in,  the 
type  of  which  is  usually  hectic.    In  the  diagnosis 
of  this  disease  it  is  necessary  to  examine  the 
blood  microscopically,  in  order  to  demonstrate 
the  varied  increase  of  the  colourless  blood-cor- 
puscles and  diminution  of  the  red.    A  single 
drop  of  blood  is  sufficient  for  this  purpose,  most 
conveniently  obtained  by  a  needle  puncture  of 
the  patient's  finger,  the  resulting  drop  of  blood 
being  examined  under  a  magnifying  combination 
of  at  least  260  diameters.    The  colourless  cor- 
puscles will  then  be  seen  to  form  at  least  a 
sixth,  a  foTirth,  or  nearly  a  half  of  the  whole 
number  of  corpuscles.     A  proportion  of  one 
white  to  ten  red,  or  even  as  many  as  one  to 
three,  is  not   uncommon — an  increase  which 
gives  to  the  blood  a  paler  and  niore  opaque 
appearance  than  is  natural.  In  splenic  leukaemia 
the  white  corpuscles  are  larger  and  more  granu- 
"lar  than  normal.    The  red  corpuscles  may  be 
reduced  to  one  half,  or  one  quarter,  of  the  nor- 
mal amount.    As  leukemic  blood  decomposes, 
Charcot  discovered  that  it  contained  microscopic, 
colourless,   elongated,   octohedral  or  spmdle- 
shaped  crystals,  insoluble  in  water,  but  soluble 
in  acids  and  alkalies,  which  he  and  Vulpian 
regarded  as  proteid  bodies. 

Prognosis. — Hitherto  no  instance  of  cure  is 
known.  All  the  cases  have  progressed  to  a  fatal 
termination  in  about  fourteen  mouths — the  mini- 
mum duration  being  about  three  months,  and  the 
maximum  about  four  years.  Death  takes  place 
gradually  by  asthenia  and  exhaustion  ;  or  rapidly 
from  haemorrhage  or  diarrhoea. 

b.  Hodgkin'g  disease. —  The  other  form  of 


splenic  hypertrophy  is  that  which  has  been  de- 
sctibed  by  the  name  of  '  Hodgkin's  disease.'  It 
is  also  known  as  lymphadenoma.  It  is  charac- 
terised by  a  peciiliar  white  deposit  or  growth  in 
the  spleen,  in  addition  to  mere  hypertrophy ; 
which  is  sometimes  also  seen  in  the  liver,  kid- 
neys, and  hmgs.  An  enormous  enlargement 
of  the  lymphatic  glands  throughout  the  body, 
accompanied  during  life  by  a  remarkable  anaemia 
and  disposition  to  subcutaneous  oedema,  are 
usually  the  earliest  phenomena.  The  groups  of 
glands  in  the  order  of  tlieir  most  frequent  in- 
volvement are  the  cervical,  axillary,  inguinal, 
retro-peritoneal,  bronchial,  mediastinal,  and  me- 
senteric. The  new  growth  is  at  first  limited 
to  the  glands,  but  eventually  advances  beyond 
their  capsules,  so  that  the  enlarged  glands  be- 
come confluent  in  lobulated  masses,  which  may 
invade  and  inflJ^trate  adjacent  tissues.  The  dis- 
ease dilFers  from  leucocythfemia  in  this  respect, 
that  there  is  no  marked  increase  in  the  white 
corpuscles  of  the  blood  ;  nor  has  it  anything  to 
do  with  lardaceous  disease.  The  enlargement  of 
the  lymphatic  glands  appears  as  the  primary 
affection,  and  consists  in  a  general  hypertrophy 
of  every  part  of  the  glands  ;  but  the  exact  nature 
of  the  defined  white  bodies  which  pervade  the 
spleen  is  not  clearly  made  out.  Their  growth 
commences  in  the  Malpighian  bodies.  They  are 
similar  to  what  are  found  in  the  liver,  lungs, 
and  kidneys  ;  and  are  composed  mostly  of  lym- 
phoid or  adenoid  cells  imbedded  in  the  stroma, 
similar  to  the  structtire  of  a  lymphatic  gland. 
See  Lymphadenoma. 

Symptoms. — These  are  indicative  of  general 
ill-health — paleness  and  sallowness  of  complexion 
preceding  all  other  signs.  Weakness  gradually 
increases,  the  patient  begins  to  totter  on  his 
legs,  and  at  last  is  unable  to  walk.  Sexual  appe- 
tite is  lost ;  and  emaciation  progresses,  with 
marked  anaemia,  a  pale  sclerotic,  and  a  feeble 
pulse.    The  legs  finally  become  oedematous. 

Peognosis. — The  disease  is  eminently  malig- 
nant, death  usually  taking  place  through  derange 
ment  ,if  the  functions  of  the  lymphatic  system. 

3.  Xiardaceous  Disease. — Albuminoid  dis- 
ease is  rarely  limited  to  the  spleen,  but  usually 
also  affects  the  liver,  kidneys,  and  sometimes  the 
intestinal  villi  in  the  same  patient.  The  trabe- 
cular interspaces,  but  more  commonly  the  Mal- 
pighian sacculi,  are  filled  with  the  new  material, 
so  that  each  corpuscle  looks  like  a  sago-grain. 
The  spleen  so  affected  is  usually  enlarged,  and 
is  specifically  as  well  as  absolutely  heavier  than 
in  health.    See  Albuminoid  Disease. 

A  lardaceous  spleen  implies  a  long-standing 
cachexia,  and  in  its  most  intense  form  is  seen 
after  protracted  caries  and  necrosis  of  bone,  es- 
pecially when  associated  with  scrofula  or  syphilis  ; 
or  even  after  external  injury  which  leads  to 
protracted  bone-disease.  Hence  the  question  is 
still  undecided  whether  lardaceous  disease  aripes 
from  such  local  sources,  or  is  a  constitutional  or 
general  disease. 

4.  Cancer. — Cancer  of  the  spleen  is  extremely 
rare  as  a  primary  lesion.  It  chiefly  occurs  as  an 
infective  process,  following  generally  cancer  of 
the  stomach  or  other  viscus ;  or  as  generally  dis- 
seminated encephaloid  growths. 

:      6.  Bare  Bisoases.  — Hero  it  is  only  necessary 
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to  montion  hydatid  disease,  tubercle,  and  the 
eplonic  enliu-gomont  occasionally  occurring  in 
congenital  syphilis. 

TuEATHKNT. — Treatment  of  these  diseases  of 
the  spleen  by  medicinal  remedies  is  extremely 
uncertain,  as  can  readily  be  understood  from 
what  is  known  of  their  pathology.  All  sources 
of  mechanical  congestion  must  if  possible  be 
removed  or  relieved.  Saline  purgation  may  be 
useful  for  this  purpose  ;  also  compound  jalap 
powder,  with  rhubarb,  and  sulphate  of  iron  may  be 
taken  in  such  quantities  as  will  produce  three  or 
four  stools  in  the  twenty-four  hours.  The  iodides 
and  bromides  of  potassium  have  also  been  recom- 
mended. The  biniodide  of  mercury,  in  the  form 
of  an  ointment,  rubbed  into  the  skin,  has  also 
had  a  beneficial  effect  in  reducing  simple  splenic 
enlargement  when  not  otherwise  complicated. 
In  the  chronic  hypertrophies,  such  as  leucocythfE- 
mia  and  Hodgkin's  disease,  improvement  of  the 
general  health  is  all  that  can  be  arrived  at,  by  the 
employment  of  tonics,  change  of  air,  and  atten- 
tion to  the  hygiene  of  the  patient.  See  Leuco- 
CYTKffiiMiA ;  and  Lymphadenoma. 

William  Aitken. 

SPLENIC  FEVEE.  See  Pustttle,  Malig- 
nant. 

SPLENIZATIOlf.— A  morbid  state  of  the 
lung,  in  which  it  somewhat  resembles  the  spleen 
in  colour  and  consistence.  See  Lungs,  Compres- 
sion of. 

SPORADIC  {(Tireipoi,  I  scatter). — This  term 
is  used  in  connection  with  the  occurrence  of 
diseases  occasionally,  and  in  an  isolated  manner, 
amongst  individuals;  as  distinguished  from  those 
diseases  which  appear  endemieally  or  epidemi- 
cally.   See  Disease,  Classification  of. 

SPORADIC  CHOLERA.  See  Choleraic 
Diarrhoea. 

SPOTS. — A  popular  name  for  eruptions  on 
the  skin.    See  Eruption  ;  and  Maculje. 

SPOTTED  FEVER. — A  popular  name  for 
typhus  fever.    See  Typhus  Fever. 

SPRAYS,  Therapeutical  Uses  of.  See 
Inhalations. 

SPUTUM  (spMO,  I  spit.)  See  Expectoration. 

SQUAMA  (squama,  a  scale). — Scales.  A 
synonym  for  scaly  diseases  of  the  skin.  See 
Scaly  Eruption. 

SQUINTING.  A  popular  name  for  stra- 
bismus.   See  Strabismus. 

STADIUM  (Latin,  a  stage). — A  period  or 
stage  in  a  disease,  as  in  fever ;  for  example, 
stadium  incremenii,  stadium  convalesoentus. 

STAGNATION  OF  BLOOD.— Local  ar- 
rest of  the  circulation.  See  Circulation,  Dis- 
orders of;  and  Inflammation. 

STAINS. — This  word,  as  applied  to  the  skin, 
is  synonymous  with  '  maculse.'    See  Macule. 

STAMMERING.— Synon.  :  Er.  Bigaie- 
ment ;  Ger.  Sloitem. 

Definition. — Under  the  head  of  stammering, 
in  its  broadest  Hensc  are  included  many  different 
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I  forms  of  defective  articulation,  such  as  the  in- 
ability, congenital  oracquired,  to  pronounce  cer- 
tain letters  or  certain  combinations  of  letters,  the 
tendency  to  hesitate  or  stumble  in  utterance  or 
to  transpose  letters  or  syllables,  and  the  habit 
of  interjecting  meaningless  sounds  or  words  into 
the  pauses  which  occur  in  the  course  of  contiim 
ous  speech.  But  the  term  is  generally  used,  at 
any  rate  in  English,  as  synonymous  with  stutter- 
ing, to  imply  a  spasmodic  affection  of  the  organs 
concerned  in  speech,  in  virtue  of  which  the  enun- 
ciation of  words  becomes  suddenly  checked,  and 
a  painful  pause  ensues,  not  infrequently  marked 
by  a  prolongation,  or  a  repetition  in  rapid  (■•e- 
quence,  of  the  particular  literal  sound  at  which 
the  check  arises. 

jEtiology. — Stammering  is  to  some  extent 
hereditary,  although  a  large  number  of  stam- 
merers are  certainly  free  from  hereditary  taint. 
It  is  sometimes  imitative.  The  defect  rarelj',  if 
ever,  shows  itself  before  the  age  of  four  or  five 
years.  Usually  it  comes  on  from  this  time  up  to 
the  period  of  puberty.  But  it  may  originate  at 
any  age ;  sometimes  after  febrile  disorders  ;  some- 
times in  connection  with  nervous  affections,  such 
as  epilepsy,  hysteria,  and  tabes  dorsalis  ;  some- 
times it  attends  mere  temporary  failure  of  health  ; 
sometimes  it  appears  in  connection  with  soreness 
or  irritation  of  the  mouth ;  sometimes  it  is  induced 
by  simple  nervousness  or  excitement.  In  many 
of  these  cases  the  stammering  is  temporary  only, 
and  disappears  with  its  cause.  And  as  a  general 
rule  confirmed  stammerers  have  their  infirmity 
aggravated  under  similar  circumstances.  Occa- 
sionally, on  the  other  hand,  stammering  ceases 
during  the  presence  of  illness.  It  is  a  curious 
fiict  that  men  stammer  in  much  larger  proportion 
ilian  women.  Cases  of  persistent  stammering, 
arising  in  childhood,  sometimes  recover  in  the 
course  of  time  ;  and,  as  a  general  rule,  some  im- 
provement takes  place  after  the  attainment  of 
maturity,  and  especially  as  age  advances. 

Desckiption. — It  has  often  been  maintained 
that  stammering  occurs  only  in  connection  with 
the  enunciation  of  the  explosive  consonants, 
that  it  never  attends  the  utterance  of  the  vowels, 
and  that  it  never  manifests  itself  during  the 
acts  of  whispering  and  of  singing.  All  these 
statements,  however,  tliough  founded  on  fact, 
are  more  or  less  inaccurate.  For  though  it  is  at 
the  explosive  consonants  h,  p,  d,  t,  hard  g  and  k, 
that  stammerers  for  the  most  part  come  to  grief, 
stammering  is  by  no  means  uncommon  during 
the  articulation  of  the  continuous  consonants,  such 
as  v,f,  th,  s,  s,  sh,  y,  w,  m,  n,  and  even  occurs  when 
rowel-sounds  are  being  produced;  and  though  it 
is  certainly  rare  for  patients  to  stammer  when 
whispering  or  singing,  there  are  exceptions  to 
this  rule. 

When  stammering  takes  place  in  connection 
with  the  explosive  consonants,  the  barriers  by 
whose  sudden  opening  after  complete  closure  the 
several  consonantal  sounds  are  produced,  instead 
of  separating,  as  they  should  do,  remain  spas- 
modically closed ;  and  the  patient  struggling  to 
overcome  the  spasm,  either  remains,  fora  variable 
but  short  time,  absolutely  voiceless,  or  overcoming 
the  resistance  fitfully,  utters  the  consonantal 
sound  in  a  series  of  two  or  more  successive  puffs. 
In  the  utterance  of  b  and^  it  is  tho  lips  which 
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remain  closed ;  in  the  utterance  of  d  and  t  it  is 
the  barrier  formed  by  tiio  tongue,  whos-j  tip  is 
pressed  against  the  superior  incisors  or  anterior 
part  of  the  palate  ;  in  the  production  of  hard  g 
and  k  it  is  the  barrier  formed  by  the  pressure  of 
the  dorsum  or  root  of  the  tongue  against  the 
posterior  part  of  the  palate. 

In  pronouncing  the  continuous  consonants,  the 
barriers  at  which  the  distinctive  sounds  are  pro- 
duced are  not  in  absolute  or  uniform  contact ; 
•and  the  consonantal  sounds  are  continued  during 
the  passage  of  air  through  the  constricted  oral 
channel  or  through  the  nose.  When,  therefore, 
stammering  attends  their  pronunciation,  it  is  not 
due  to  any  spasmodic  closure  of  the  parts  engaged, 
but  rather  to  their  fixation  in  the  natural  position 
they  have  assumed,  and  to  thefrequent  association 
therewith  of  more  or  less  rhythmical  attempts 
to  close  them  or  to  separate  them  more  widely 
from  one  another.  The  resulting  sounds  therefore 
either  come  to  a  full  stop,  or  are  simply  prolonged 
or  drawled,  or  are  repeated. 

In  the  utterance  of  the  vowels  the  mouth  and 
its  appendages  play  only  a  subordinate  part,  and 
a  free  passage  is  maintained  for  the  passage  of 
air  through  the  mouth.  It  is  at  the  rima  glot- 
tidis  that  the  fundamental  sound  is  produced, 
and  it  is  mainly  to  spasm  of  this  part  that  vowel- 
stammering  is  due. 

But  the  hitch  in  utterance  may  also  originate 
in  the  respiratory  apparatus,  and  not  infrequently 
stammering  depends  on  a  sudden  inspiration  or 
expiration,  or  on  an  arrest  of  the  respiratory 
movements. 

It  will  thus  be  seen  that  stammering  may  be 
caused  by  spasm  of  either  of  the  three  mecha- 
nisms concerned  in  the  mechanical  production  of 
speech ;  namely,  the  mouth,  -wherein  words  are 
articulated ;  the  larynx,  where  phonation  _  is 
effected  ;  and  the  respiratory  apparatus,  which 
regulates  the  supply  of  air  to  the  organs  of  speech 
and  of  music.  At  the  same  time  there  is  no 
doubt  that  stammering  is  far  more  frequently 
connected  with  spasm  of  the  muscles  of  articu- 
lation than  with  spasm  of  the  larynx  or  of  the 
respiratory  muscles,  and  that,  of  the  three,  respi- 
ratory spasm  is  the  least  common.  Not  infre- 
quently, however,  the  different  varieties  of  spasm 
are  associated  in  e  greater  or  less  degree. 

The  degree  and  character  of  stammering  differ 
largely  in  different  cases.  Sometimes  it  is  no- 
thing more  than  a  scarcely  perceptible  hitch  in 
the  enunciation  of  a  particular  letter;  sometimes 
it  is  so  severe  and  continuous  that  the  patient 
becomes  almost  unintelligible.  Tlie  most  dis- 
tressing cases  are  those  in  which  the  spasm  ex- 
tends to  parts  unconnected  with  speech,  it  may 
be  to  nearly  the  -whole  muscular  organism.  In 
such  a  case  the  spasm  commences,  let  us  assume, 
at  the  base  of  the  tongue ;  the  mouth  opens  widely, 
and  remains  in  that  position ;  the  muscles  of  ex- 
pression work  con-vulsively ;  the  glottis  contracts; 
rfspiration  becomes  arrested;  the  face  becomes 
congested  and  the  veins  dilated ;  violent  spas- 
niodic  movements  involve  the  trunk  and  limbs; 
and  only  after  some  time,  either  when  the  pa- 
tient becomes  exhausted  or  he  re.solutely  restrains 
his  attempts  to  articulate, does  his  paroxysm  come 
to  an  end.  A  stfimmerer  of  this  kind  is  a  truly 
pitiable  object.    Fortunately  for  him,  however, 
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these  severe  paroxysms  are  not  always  present ; 
they  increase  in  number  and  intensity  under 
excitement  or  nervousness;  and,  on  the  other 
hand,  may  be  replaced  to  a  large  extent  in  ordi- 
nary quiet  conversation  by  merely  slight  hitches 
or  drawls  or  reduplications  of  letters.  A  conditio]) 
allied  to  stammering,  to  which  the  name  Aph- 
thoiigia  has  been  given  by  Fleury,  has  been  occa- 
sionally observed.  It  seems  to  be  the  product  of  in- 
tense excitement,  and  of  temporary  duration  only ; 
and  to  be  characterised  by  powerful  spasm  of  the 
muscles  supplied  by  the  hypoglossal  nerves,  inclu- 
ding the  sterno-hyoid,  sterno-thyroid,  and  thyro- 
hyoid muscles,  which  comes  on  whenever  an 
attempt  to  speak  is  made,  and  totally  prevents 
speech. 

Patholosy. — The  pathological  explanation  of 
stammering  is  obscure.  There  is  no  reason  to 
believe  that  it  depends  on  any  discoverable  ma- 
terial lesion,  either  of  the  organs  concerned  in 
speech,  or  of  the  nervous  mechanism  -which  con- 
trols them.  It  appears  to  be  allied  to  a  series  of 
spasmodic  affections,  -which  have  been  especially 
studied  by  Duchenne,  in  which  complex  co-ordi- 
nated movements  (facility  in  the  execution  of 
which  is  only  attained  by  long  practice)  are  con- 
cerned ;  such,  for  example,  as  scrivener's  palsy, 
and  the  recurrent  spasms  which  occasionally 
compel  the  skilful  pianist  or  violinist,  and  the 
practised  swordsman,  to  give  up  their  pastime  or 
avocation.  Speech  is  pre-eminently  an  act  of  this 
kind.  It  is  slowly  and  laboriously  learnt  in 
early  childhood ;  and  ease  and  accuracy  of  arti- 
culation are  the  result  only  of  long  and  con- 
tinuous practice.  We  are  born  -with  the  capa- 
city for  speech,  but  articulate  speech  itself  is 
the  outcome  of  careful  education.  For  its  suc- 
cessful performance  it  is  necessary  that  three 
distinct  and  complex  mechanisms — the  respira- 
tory, the  phonetic,  aud  the  articulatory — shall 
act -with  precision  and  in  exact  concordance;  that 
the  lungs  shall  be  expanded  at  suitable  inter- 
vals, and  to  a  suitable  degree,  and  that  the  force 
of  expiration  shall  be  regulated  -with  nicety; 
that  the  rima  glottidis  shall  be  opened  or  closed 
according  as  surd  or  sonant  letters  are  to  be 
produced,  and  that  the  tension  of  the  cords  shall 
be  accurately  adjusted  to  the  pitch  of  the  musical 
tones  required  to  be  produced;  and  that  the 
movements  of  the  lips,  jaws,  tongue,  and  soft 
palate  shall  be  accurately  adjustable  for  each 
literal  sound,  and  capable  of  passing  from  one 
set  of  adjustments  to  another  with  rapidity  and 
smoothness.  Of  all  these  co-ordinated  move- 
ments, those  connected  with  articulation  are  the 
most  various  in  their  grouping,  the  most  rapid 
in  their  changes,  and  the  latest  learnt.  It  is 
natural,  therefore,  tliat  the  hitch  or  spasm  inter- 
rupting speech  should  occur  mainly  in  connec- 
tion with  those,  apdmiiiniy,  if  not  exclusively,  at 
the  instaut  of  passing  from  one  literal  sound  to  an- 
other; that  is  to  say,  at  the  moment  of  transition 
from  one  sot  of  muscular  combinations  to  an- 
other set.  It  is  natural  too  that  the  laryngeal 
or  the  thoracic  spasm  should  occur  rather  in 
association  with  articulation  than  at  other  times ; 
inasmuch  as  the  movements  are  more  various 
and  intricate  during  articulation  than  they  are 
during  ordinary  respiration,  or  even  than  they 
are  in  the  production  of  musical  notes,  aa  in 
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singing.  In  the  last  case  the  laryngeal  changes, 
though  extremely  delicate  and  exact,  are  mainly 
of  one  kind  only,  dependent,  namely,  on  varia^ 
tions  of  tension  in  the  vocal  cords. 

Treatment. — In  dealing  «nth  cases  of  stam- 
mering it  is  necessary  in  the  first  place  to  coun- 
teract, or  cure,  if  possible,  any  affection  of  the 
mouth  or  throat,  or  any  general  disorder  that 
may  be  present,  which  are  frequent  causes  of 
temporary  stammering,  or  of  aggravation  of 
habitual  stammering.    Assuming,  however,  that 
the  patient  is  in  other  respects  in  absolutely 
good  health,  what  can  be  done?    Many  kinds  of 
medical  treatment  have  been  practised,  and  even 
operative  measures ;  but,  as  far  as  the  writer 
knows,  without  beneficial  result.     The  only 
methods,  indeed,  of  any  real  efl&cacy,  are  edu- 
cational methods.    The  patient  should  be  taught 
to  practise  slow  and  deliberate  utterance,  and 
whenever  the  tendency  to  stammering  occurs 
in  connection  with  any  letter,  to  check  himself 
momentarily  by  voluntary  effort,  and  then  to  try 
again,  rather  than  to  struggle  against  his  defect. 
He  should,  moreover,  be  taught  to  accustom 
himself  so  to  regulate  the  admission  of  air  into 
his  chest  during  speech,  that  his  utterance  may 
never  fail  for  want  of  breath.    Further,  con- 
sidering that  excitement  and  nervousness  always 
aggravate  stammering,  he  should  learn,  as  far 
as  possible,   either  to  avoid  speaking  under 
these  conditions,  or  to  restrain  excitement  and 
nervousness,  or  so  to  control  himself  as  to  speak 
with  special  care  and  deliberation  when  he  is 
thus  affected.    These  measures  should  not  only 
be  observed  in  ordinary  conversation,  but  be 
habitually  and  systematically  practised  in  read- 
ing aloud ;  and  especially  those  sounds,  or  those 
combinations  of  sounds,  or  those  transitions  from 
one  sound  to  another,  which  are  most  difficult 
for  him,  should  be  made  the  subject  of  care- 
ful and  constant  study.    By  such  means  habitual 
stammering  is  occasionally  cured,  or  if  not  cured, 
so  far  kept  in  abeyance  that  an  occasional  momen 
tary  pause  in  speech  is  the  only  surviving  indi- 
cation of  it  that  the  practised  ear  can  detect. 
More  frequently,  however,  the  stammerer  re- 
mains a  stammerer,  either   because  he  has 
never   had   the   patience    and  determination 
which  are  necessary  to  carry  out  the  line  of 
treatment  above  indicated,  or  because  his  infir- 
mity is  one  for  which  treatment  is  unavailing. 
By  taking  advantage  of  the  well-known  fact  that 
stammering  almost  always  disappears  during 
singing,  many  stammerers  have  been  able  to 
counteract  their  defect  by  intoning.  This  method 
haa  proved  of  special  efficacy  in  the  cases  of 
clergymen  and  other  public  speakers. 

J.  S.  Bkistowb. 

STAPHYLOMA  {ara(pv\^,  a  bunch  of 
grapes).— Synon.  :  Fr.  Slaphyldme  ;  Ger.  Sta- 
phi/Um. — This  word  was  applied  by  old  wi-iters, 
in  the  jargon  which  was  once  supposed  to  be 
scientific,  to  any  limited  protrusion  of  the  tunics 
of  the  eyeball.  It  was  first  used  to  denote  the 
protrusion  which  occurs  in  the  circum-corneal 
sclerotic  zone,  as  a  consequence  of  localised  in- 
flammation of  this  region.  The  tissue  affected 
by  the  inflammation  in  such  a  case  becomes 
softened,  yields  to  the  intra-ocular  tension,  and 
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projects;  but  being  restrained  by  bands  of 
lymph,  or  by  thicker  portions  of  its  own  struc- 
ture, from  projecting  uniformly,  the  prominence 
becomes  more  or  less  sacculated ;  and  the  most 
prominent  portions,  being  thinner  than  the  rest, 
and  permitting  the  dark  pigment  of  the  interior 
of  the  eye  to  show  through,  present  an  appear- 
ance which  may  be  compared  to  that  of  a  miniii- 
ture  bunch  of  purple  grapes — a  real  or  fancied 
resemblance  from  which  the  term  '  staphyloma ' 
was  derived.  This  form  has  more  recently  been 
termed  '  staphyloma  of  the  sclerotic,'  to  distin- 
guish it  from  '  staphyloma  of  the  cornea,'  which 
is  the  protrusion  left  when  the  corneal  tissue 
has  been  destroyed  by  ulceration,  either  wholly 
or  in  part,  and  the  resulting  cicatrix,  formed  of 
iris-tissue  coated  over  by  lymph,  yields  to  the 
pressure  of  the  fluids  within  the  eye  and  be- 
comes prominent.  Corneal  staphyloma  is  de- 
scribed either  as  partial  or  complete,  according 
to  the  amount  of  cornea  which  is  replaced  by 
cicatrix. 

Staphyloyna  posticum  is  a  phrase  applied  to 
that  protrusion  of  a  circumscribed  portion  of 
the  sclerotic,  in  the  immediate  vicinity  of  the 
optic  nerve,  which  occurs  in  some  cases  of  my- 
opia ;  and  which,  by  increasing  the  elongation 
of  the  eyeball,  increases  also  the  degree  of  the 
short  sight.  It  would  be  highly  desirable  to 
abandon  the  term  '  staphyloma '  in  favour  of 
'  protrusion,'  with  such  appended  words  as  might 
serve  to  indicate  the  place  and  natture  of  the 
change.  See  Eye  and  its  Appendages,  Diseases 
of.  R.  Beudbnell  Caetee. 

STAKVATIOW  (Sax.  Stearfian,  to  perish). 
This  term  is  generally  applied  either  to  depri- 
vation of  food,  or  to  the  series  of  phenomena  to 
which  such  want  gives  rise.  The  word  is  often 
used  synonymously  with  fastiiig,  which,  how- 
ever, may  be  more  accurately  applied  to  volun- 
tary starvation.    Sec  Fastino. 

STASIS  ((TTaci),  I  stop). — Local  arrest  of  the 
circulation.    See  iNFLAsniATiON. 

STATISTICS,  Medical.— This  term  signi-. 
fies  the  collection  of  numbers  respecting  healthy 
and  morbid  processes,  and  respecting  disease 
and  death ;  the  application  of  arithmetical  and 
algebraical  operations  to  such  numbers  ;  and  the 
deduction  of  conclusions  therefrom. 

But  little  use  of  statistical  methods  was  made 
in  medicine  before  the  present  century ;  and 
much  of  the  progress  that  science  has  recently 
made  is  largely  to  be  ascribed  to  the  direct  use 
of  such  methods  in  pathology,  aetiology,  and 
therapeutics,  and  to  the  indirect  influence  they 
have  had  in  promoting  accuracy  of  tliought. 

The  value  of  statistics  depends  upon  the  com- 
plete uniformity  of  the  facts  observed,  and  upon 
the  accuracy  with  which  the  observations  are 
made.  It  may  be  well  here  to  remember  the 
words  of  Rousseau,  quoted  by  M.  Louis :  '  Je 
sais  que  la  veritc  est  dans  les  chases  et  non  dans 
mon  esprit  qui  les  ju^e,  ct  que  mains  queje  mets 
du  mien  dans  les  jv^cments  qu^fcn  parte,  plus  ;« 
suis  sur  d'approchcr  do  la  verite.' 

In  England  much  use  of  statistics  has  recently 
been  made  in  the  investigation  of  the  causes  of 
disease  among  communities.    See  MoaBinm;  • 
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Mobtality;  Periodicity  in  Disease  ;  and  Public 
Health.  Gr.  B. 

STEARBHCEJA  ((neap,  fat,  and  ^e'to,  I 
flow).— SvNOx. :  Steatorrhcea. 

Definition. — A  flux  of  .the  fatty  secretion  of 
the  skin.  By  an  iingramniatical  combination  of 
the  Latin  sebum  -with  the  Greek  verb,  it  is  some- 
times ■written  sehorrhcea. 

Etiology. — An  ill-nourished  or  debilitated 
condition  of  the  skin  must  be  regarded  as  the 
cause  of  this  affection;  the  debility  being  some- 
times temporary,  as  in  young  persons,  and 
sometimes  permanent,  as  in  the  elderly. 

Description. — Like  other  secretions,  that  of 
the  sebum  of  the  sebaceous  glands  and  follicles 
is  liable  to  excess.  It  is  sometimes  diflEused  over 
the  surface,  forming  a  greasy  stratum,  and  some- 
times accreted  in  laminse  of  various  extent. 
This  is  the  stearrhcea  swnplex,  an  affection  most 
commonly  met  ■with  on  the  face. 

The  excessive  secretion  in  its  normal  state  is 
colourless,  but  occasionally  it  is  stained  ■with 
melanic  or  biliary  pigment;  hence  the  terms 
stearrhcea  nigricans  and  stearrhcea  flavescens. 
Sometimes,  as  in  elderlypersons,  the  epithelial 
element  of  the  secretion  prevails  over  the  fatty 
element,  and  in  that  case  it  is  apt  to  adhere 
closely  to  the  epidermis.  In  the  latter  case  the 
concretion  may  be  accompanied  by  excoriation, 
and  sometimes  by  asthenic  ulceration,  of  the 
skin. 

Diagnosis. — Stearrhcea  is  so  ob^vious  in  its 
nature  as  to  be  unlikely  to  be  confounded  -with 
other  affections  of  the  skin.  It  is  sometimes 
associated  -with  acne;  and,  in  certain  cases  of 
excessive  accumulation,  has  been  denominated 
'  ichthyosis.' 

Prognosis. — Stearrhcea  is  an  affection  -which 
admits  of  immediate  relief,  and  is  generally  cur- 
able. In  elderly  persons,  ho-wever,  it  is  some- 
times the  precursor  of  epithelioma  of  the  skin, 
or  of  rodent  ulcer. 

Tebatmtsnt. — The  abundant  use  of  soap  as  a 
detergent,  follo-wed  by  the  application  of  a  lotion 
of  lime-water  -with  oxide  of  zinc  and  calamine, 
very  speedily  exerts  a  favourable  influence 
on  the  skin.  Concretions  may  be  softened 
previously  to  removal,  by  pencilling  -with  olive 
oil,  or  by  inunctions  -with  vaseline.  And  ■where 
the  encrusting  laminse  are  incorporated  -with 
the  epidermis,  a  cold  starch-poultice,  made  as 
stArch  is  ordinarily  prepared,  may  advantage- 
ously precede  other  curative  operations. 

In  both  young  and  elderly  persons  it -will  be 
necessary  to  improve  the  general  health,  -which 
is  usually  defective.  And  it  may  be  found 
desirable  to  conclude  the  treatment  by  the  ad- 
ministration of  three  minims  of  liquor  arscnicalis 
three  times  a  day,  as  a  neuro-  and  nutritive 
iQ-aic.  EaAsisros  Wilson. 

STEATOMA  {ffriap,  fat,  and  d/xhs,  like). — 
Synon.  :  Fr.  Sieatome  ;  Ger.  Steatom. — An  athero- 
matous cyst.    See  Cysts, 

STEATOZOOH  {ariap,  fat  or  sebum,  and 
iwov,  an  animal). — The  terras  Slealozoon  and  Kn- 
tozo'on  foUiculorum  were  given  by  Sir  Erasmus 
Wilson  to  the  microscopic  animalcule  called  by 
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Gustav  Simon  Acarus  foUiculorum,  and  by  Owen 
Bemodex  foUiculcyrtim.    See  Acarv^. 

STEHOSIS  {(TTevdw,  I  constrict). — A  con- 
striction, narrowing,  or  stricture  of  an  opening 
or  a  tube ;  for  instance,  mitral  or  aortic  stenosis, 
in  the  heart ;  and  stenosis  of  the  oesophagus. 

STEECORACEOUS  {stercus,  dung).  ~ 
Faecal;  a  term  generally  applied  to  vomited 
matter,  when  it  presents  the  characters  of  faeces. 
See  Vomit. 

STERILITY  lU  THE  FEMALE.— 
Synon.  :  Barrenness ;  Fr.  Steriliti ;  Ger.  Un- 
fruchtharkeit. 

Definition. — Want  of  the  po-wer  of  reproduc- 
tion in  the  female. 

Fkequbncy. — In  the  general  community  the 
proportion  of  childless  marriages  seems  to  be 
about  1  in  8,  or  8'5;  among  members  of  the 
peerage  1  in  6'11.  Whether  Kehrer  be  correct  in 
estimating  that  the  husband  is  in  fault  in  at  least 
one-fourth  of  the  cases  of  sterilitas  matrimonii 
remains  to  be  proved.  Doubtless  he  is  nearer 
the  truth  than  those  ■who  attribute  the  sterility 
in  nine  cases  out  of  ten  to  some  fault  in 
the  -wife,  because  -whilst  the  comparatively  rare 
cases  of  male  impotence  are  readily  enough 
recognised,  and  also  the  rarer  cases  of  aspernia- 
tism,  the  cases  of  azoospermatism,  where  an 
azoic  semen  is  ejaculated,  are  for  the  most  part 
altogether  overlooked.  The  possibility  that  the 
cause  of  the  childlessness  may  be  found  in  the 
male  must,  therefore,  always  be  borne  in  mind. 
But  we  confine  ourselves  here  to  the  considera- 
tion of  sterility  in  the  female.  See  Impotenoy  ; 
and  Stekility  in  the  Male. 

jEtioloqy. — For  generation  the  essential  pro- 
duct in  the  female  is  the  ovum  ;  and  in  her 
reproductive  apparatus  we  find  (i.)  oviparous 
organs  for  its  production ;  (ii.)  oviducts  for  its 
transmission;  (iii.)  an  ovigerent  organ  or  nest 
in  which  the  ovum  is  hatched ;  and  (iv.)  copula- 
tive organs  for  the  reception  of  the  semen,  the 
spermatozoa  of  which  constitute  the  essential  con- 
tribution of  the  male.  In  a  married  woman  in 
whom  the  generative  function  is  in  abeyance,  the 
sterility  may  be  primitive  or  acquired.  In  the 
former  case  we  have  to  do  with  a  female  who  has 
never  borne  a  child ;  in  the  latter  the  woman 
may  have  borne  one  or  more  children,  but  has  for 
some  years  ceased  to  conceive.  In  either  case 
we  search  for  the  fault  in  one  or  more  of  these 
four  planes  of  her  sexual  apparatus. 

I.  Faults  in  the  ovaries. — The  ova  are 
developed  in  the  ovaries,  and  the_  conditions 
which  interfere  with  ovulation — that  is,  the  regu- 
lar ripening  of  an  ovisac,  and  the  discharge  of  an 
o-vum — diminish  or  destroy  the  possibility  of  con- 
ception.   Such  conditions  are  found  in : — 

1.  Absence  or  imperfect  development. — Cases  of 
absence  or  defective  development  of  the  ovaries 
are  rarely  mot  with,  except  in  women  in  whom 
the  rest  of  the  sexual  apparatus  is  also  anoma- 
lous. 

2.  Displacements. — One  or  both  ovaries  may 
be  found  displaced.  Instead  of  lying  at  the  level 
of  the  pelvic  brim,  they  have  fallen  into  the 
pouch  of  Douglas.  In  this  position,  though  the 
ripening  and  dehiscence  of  the  ovisacs  may  be 
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duly  taking  place,  the  discbarged  ova  are  not 
received  into  the  free  extremity  of  the  Fallopian 
tube.  The  displaced  ovary,  moreover,  is  ex- 
tremely likely  to  be  the  seat  of  some  degree  of 
inflammation. 

3.  Iiijlammation. — Oophoritis, acute  orchronic, 
lessens  the  conception-power  in  various  ways. 
It  may  lead,  1st,  to  destruction  of  the  follicles,  bo 
that  no  ova  are  produced ;  2ndly,  to  condensation 
of  the  stroma,  so  that  the  regular  ripening  of  the 
ovisacs  is  impeded ;  3rdly,  to  deposits  on  the  sur- 
face, which  prevent  the  dehiscence  of  the  ovisacs  ; 
or,  4thly,  to  adhesions  of  the  ovary,  in  situations 
which  hinder  the  entrance  of  the  discharged  ova 
into  the  oviducts. 

4.  Degenerations. — The  neoplastic  degenera- 
tions to  -which  the  ovaries  are  most  liable  are  the 
cystic;  and  all  thb  varieties  of  cystomata,  as  well 
as  the  fibromata,  the  sarcomata,  and  the  carcino- 
mata,  are  commonlj'  attended  with  sterility. 
"Where  both  ovaries  are  affected  the  sterility  is 
absolute,  from  the  complete  loss  of  function  in 
the  organs  ;  and  even  where  only  one  is  affected, 
the  disturbance  in  the  relations  of  the  pelvic 
organs,  caused  by  the  growing  mass,  is  likely  to 
prevent  impregnation.  See  Ovabibs,  Diseases  of. 

II.  Faults  in  tlie  oviducts. — The  Fallopian 
tubes  or  oviducts  serve  not  only  for  the  recep- 
tion of  the  discharged  ova,  and  their  transmission 
downwards  to  the  uterus ;  they  serve  also  for 
the  upward  transit  of  the  spermatozoa.  In  most 
cases  it  is  probably  somewhere  in  their  canal, 
perhaps  towards  the  free  extremity,  that  the  male 
and  female  elements  come  into  union. 

1 .  Absence.  —  Defective  development  of  the 
Fallopian  tubes  is  usually  associated  with  other 
abnormalities  of  the  sexual  apparatus,  especially 
with  rudimentary  conditions  of  the  uterus. 

2.  Inflammation. — ^Inflammatory  changes  may 
be  found  aflPecting  either  the  external  serous 
covering,  or  the  internal  mucous  lining.  In  the 
former  case  sterility  results  from  adhesions,  which 
lead  to  displacements  of  the  free  extremities,  so 
that  they  are  not  in  a  position  to  receive  the  ova 
discharged  on  the  bursting  of  an  ovisac  ;  or  from 
bands  which  constrict  the  tubes,  and  so  occlude 
their  canal.  In  the  latter,  changes  in  the  se- 
cretion may  prejudice  the  vitality  of  the  sperma- 
tozoa or  ova  ;  or  the  thickenings,  polypoidal  or 
other,  may  obstruct  the  canal;  or  complete  atresia 
may  be  produced,  and  their  permeability  be  thus 
entirely  lost.  See  Fallopian  Tubes,  Diseases  of. 

3.  Degenerations. — The  tubes  are  rarely  enough 
the  seat  of  neoplasms ;  but  when  such  do  develop 
in  their  walls,  occlusion  of  their  canal  and  con- 
sequent loss  of  function  may  ensue. 

in.  Faults  of  tlie  uterus. — In  the  process  of 
reproduction,  the  uterus  serves  as  the  receptacle 
or  nest,  in  which  the  fertilised  ovum  is  carried 
during  the  period  of  incubation.  In  its  prolife- 
rating mucous  membrane  the  chorionic  villi  take 
root;  through  its  expanded  blood-vessels  the  foetal 
blood  is  brought  into  relation  with  the  maternal ; 
its  walls  grow  in  correspondence  with  the  increase 
in  size  of  the  ovum ;  and  its  largely  developed 
muscular  fibres  are  the  main  agents  in  the  ex- 
pulsion of  the  ovum  when  it  is  finally  hatched. 
It  plays  such  an  important  part  in  the  female 
economy  that  the  name  of  it  is  often  used  as  sy- 
nonjTnous  with  the  sexual  apparatus  ;  and  some 
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of  its  morbid  conditions  are  among  the  com- 
monest causes  of  sterility. 

1.  Defective  development. — First,  it  may  be  «//- 
svnt  altogether,  or  represented  merely  by  a  fibrous 
nodule.  Secondly,  it  may  be  small,  having  under- 
gone arrest  at  some  stage  of  its  growth,  and  re- 
maininginfantile, juvenile,  oradolescent.  Thirdly, 
it  may  be  bicornwus — retaining  the  trace  of  iia 
original  duplicity  by  the  presence  of  a  septum 
running  through  the  body  alone,  or  running 
through  both  bodj'  and  cervix,  perhaps  through 
the  vaginal  canal  as  well.  Fourthly,  it  may  be 
unicornuous — only  one  of  the  halves  of  the  organ 
having  been  developed,  while  the  other  tube  may 
be  obliterated,  or  attached  as  a  rudimentary  by- 
horn  to  the  better  developed  tvbe.  Fifthly,  a  more 
frequent  malformation  is  found  in  a  conical  form 
of  the  cervix,  which  is  not  infrequently  compli- 
cated with,  sixthly,  narrowness  of  the  os.  This 
last  condition  may  exist  by  itself,  forming  a  well- 
recognised  cause  of  sterility,  and  furnishing  sonie 
of  the  cases  in  which  a  most  satisfactory  cure 
can  be  accomplished. 

2.  Displacements. — First,  descent  of  the  uterus 
is  found  as  the  predominant  morbid  condition  in 
some  cases  of  sterility,  but  this  is  more  frequently 
associated  with  the  deviations  anteriorly  or  pos- 
teriorly. Of  these,  secondly  the  antroversions, 
flexion  and  version,  are  very  frequent  among 
women  who  have  never  conceived  at  all ;  thirdly, 
the  retroversions,  flexion  and  version,  are  more 
common  in  women  who  have  given  birth  to  one 
or  more  children,  and  have  subsequently  re- 
mained sterile.  The  flexions,  in  particular,  form 
a  very  clearly  recognisable  and  often  remediable 
cause  of  sterility. 

3.  Changes  in  size. — The  retrogressive  changes 
which  occur  in  the  uterus  after  labour  sometimes 
go  on  morbidly,  and  in  one  group  of  cases  leave 
the  organ  in  a  condition  of,  first,  super-involution. 
The  uterus  may  be  reduced  to  a  little  tube  which 
only  admits  the  sound  for  half  an  inch.  Even 
when  the  degree  of  super-involution  is  less,  and  it 
still  measures  two  and  a  quarter  inches  in  length, 
it  is  apt  to  cause  amenorrhcea  and  sterility.  In 
another  group  of  cases  the  uterus  remains  hyper- 
trophied  in  a  condition  of,  secondly,  su6-iHi'0?«- 
tion,  which  is  inimical  to  conception  ;  and  when 
conception  does  take  place  in  such  a  uterus, 
abortion  is  liable  to  occur. 

4.  Inflammation.  —  Among  the  commonest 
causes  of  sterility  must  be  ranked  the  inflamma- 
tory clianges  to  which  the  uterus  is  so  liable, 
whether  the  process  have  afl^ected  mainly  the  ex- 
ternal, middle,  or  internal  coat ;  and  in  many  cf 
the  cases  where  some  other  condition  tending  to 
sterility  is  present,  inflammatory  changes  come 
in  to  increase  the  difficulty,  and  to  cloud  the 
prospects  of  recovery.  Yirst,  perimetritis  isusually 
only  an  element  of  a  more  general  pelvic  peri- 
tonitis, which  often  leaves  behind  it  fixations  and 
displacements  of  the  uterus,  preventingconception 
or  promoting  early  abortion.  Secondly,  mcsoiuc- 
tritis,  leading  to  thickening  of  the  walls  of  the 
organ,  produces  an  expansion  of  its  cavity  and 
disturbance  of  its  function.  It  is  rarely  possible 
to  dissociate  it  from,  thirdly,  endometritis,  wliich 
is  attended  also  with  dilat.ition  of  the  cavity,  but 
which  is  fiu-ther  mischievous  from  the  deleterious 
influence  of  its  abnormal  secretions  on  the  life 
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and  progress  of  the  spermatozoa,  and  from  the 
difficulty  with  -which  a  fertilized  ovum  gets 
healthily  engrafted  on  its  sm-face.  Moreover,  in 
certain  cases  of  long  standing,  some  of  the  uterine 
orifices  may  become  more  or  less  occluded,  a  re- 
sult -which  is  more  especially  apt  to  ensue  in  tlie 
external  orifice  -when  caustics  have  been  applied 
to  the  cervical  canal. 

5.  JJegcncratiuns. — First,  myomata,  or  fibroid 
tumours,  are  found  in  a  considerable  proportion 
of  barren -women.  Whether  sub-peritoneal,  in- 
tra-mural,  or  sub-mucous,  they  interfere  in  many 
ways  with  conception,  and  give  a  proclivity  to 
miscarriages  or  dangerous,  labours  -when  concep- 
tion has  occurred.  Secondly,  sarcomata  have 
usually  their  seat  in  the  uterine  cavity,  and  seem 
to  be  an  absolute  bar  to  impregnation.  Thirdly, 
carcinomata  have  been  sometimes  met  -with  in 
the  pregnant  uterus ;  but  these  are  commonly 
seated  in  the  cervix,  and  it  is  usiially  only  in  an 
early  stage  of  the  mischief  that  conception  can 
occur.    See  Wojib,  Diseases  of. 

IV.  Faults  in  the  external  organs. — In 
various  -ways  the  organs  -which  serve  for  the  recep- 
tion of  the  spermatic  fluid  may  l)e  so  aiFected 
that  their  copulative  function  is  disturbed  or  de- 
stroyed, and  the  patient  remains  sterile. 

1.  Malformations. — Occlusions  of  the  labia  are 
rare ;  but  the  vaginal  canal  may  be  impervious, 
firstly,  from  abnormal  conditions  of  the  hymen  ; 
secondly,  from  atresia  in  some  part  of  its  course  ; 
or,  thirdly,  from  complete  absence.  Even  it  -will  be 
found  that  in  certain  cases  -where  the  rest  of  the 
generative  apparatus  seems  to  be  -well-developed, 
a  preternatural  shortness  of  the  canal  is  found  in 
some  sterile  -women,  from  -whom  the  semen  es- 
capes immediately  after  it  is  thro-wn  into  the 
cavity. 

2.  Injuries. — The  injurious  influences  of  a  bad 
labour  on  the  reproductive  power  of  a  woman 
may  be  found,  first,  in  an  undue  patency  of  the 
canal,  usually  from  extensive  rupture  of  the 
perinaeum ;  secondly,  more  frequently  from  at- 
resia, partial  or  complete  ;  or,  thirdly,  from  fistu- 
lous formations,  leading  to  communication  with 
the  neighbouring  cavities. 

3.  Inflammation. — In  its  acute  stages,  inflam- 
mation of  the  pudenda  and  vagina  produces,  first, 
dysparettnia ;  in  its  more  chronic  forms  it  may 
be  productive  of,  secondly,  un/iealthy  discharges, 
which  endanger  the  vitality  of  the  spermatozoa  ; 
or  it  may  lead,  thirdly,  to  occlusions  of  the  labia, 
or  of  the  vaginal  orifice  or  canal.  Partly  of 
inflammatory  origin  is  the  condition,  fourthly, 
of  vaginismus,  which  is  not  an  uncommon  cause 
of  impossible  connection. 

4.  Degenerations. — The  various  neoplasms  oc- 
cur -with  rarity  in  the  vaginal  canal ;  but  in  the 
pudenda — sometimes  from  their  bulk,  sometimes 
from  their  sensitiveness — they  interfere  with  con- 
nection, as  in  cases  of  elephantiasis  labiorum  or 
of  urethral  caruncle. 

Diagnosis  and  Prognosis. — Investigation  into 
a  case  of  sterility  may  require  that  we  satisfy  our- 
selves as  to  the  fertilizing  powers  of  the  male, 
and  the  due  fulfilment  of  the  marital  function. 
Occasionally  some  concurrent  disturbance  in  the 
functions  of  the  sexual  apparatus  of  the  female, 
or  of  the  neighbouring  organs,  may  enable  us  to 
make  a  close  guess  at  the  cause  of  her  barren- 


STERILITY  IN  THE  MALE.  1517 
ness  ;  but  we  can  only  arrive  at  a  true  conclusion 
by  a  cai-eful  physical  examination,  having  in 
view  such  a  vidimus  of  causes  as  we  have  given. 
Some  of  the  conditions,  such  as  tha  more  pro- 
nounced malformations,  or  imperfect  develop 
ment,  make  us  regard  her  as  hopelessly  sterile . 
others,  such  as  uterine  flexions  and  stenosis,  and 
some  vaginal  occlusions  and  injuries  and  tender- 
ness, we  may  undertake  to  treat  with  good  hope 
of  fruitful  result.    See  Vagina,  Diseases  of. 

Tbeatment.— In  commencing  the  treatment 
of  any  case  we  must  bear  in  mind  that  morbid 
conditions  may  be  present  in  more  than  one  of 
the  planes  of  the  sexual  system,  and  that  we 
must  begin  with  the  removal  of  the  obstacle 
that  lies  nearest  the  surface.  Urethral  caruncles 
and  other  sensitive  structures  in  the  vulva  must 
be  cut  oflF  or  cauterised.  Contractions  of  the 
vaginal  orifice  or  canal  must  be  stretched  ;  and 
where  there  is  complete  atresia  an  aperture  must 
be  formed  and  kept  patulous.  Stenosis  of  the 
uterine  orifices  may  be  overcome  by  temporary 
dilatation  with  a  tangle-tent,  which  the  writer  has 
mpre  than  once  seen  followed  by  impregnation. 
Where  such  'dilatation  fails,  the  os  may  be  di- 
lated more  permanently,  by  tearing  it  with  an 
instrument  like  a  pair  of  long  dressing-forceps, 
the  blades  of  which  are  forced  apart  after  it  has 
been  passed  into  the  cervix  ;  or  by  dividing  the 
cervix  at  both  sides,  or  in  one  or  other  lip,  -with 
a  hysterotome.  The  deviations  of  the  uterus 
must  be  rectified  ;  versions,  after  replacement, 
being  usually  retained  by  some  modification  of 
Hodge's  pessary ;  flexions  demanding  in  addi- 
tion the  use  of  an  intra-uterine  stem.  The  stem- 
pessary  of  zinc  and  copper  introduced  into  the 
interior,  is  the  best  means  of  stimulating  to  its 
full  function  the  imperl'ectly  developed  uteru.s, 
and  the  uterus  which  has  withered  from  super- 
involution.  Morbid  conditions  in  the  interior  of 
the_  uterus  require  direct  applications  to  its 
cavity.  And,  as  in  a  large  proportion  of  the 
cases,  some  infiammatory  mischief  complicates 
the  other  morbid  condition,  it  is  often  helpful  to 
the  cure  to  make  the  patient  use  hot  douches 
and  baths,  and  the  internal  remedies  whicli 
tend  to  remove  the  effects  of  inflammatory  action. 
It  is  to  the  beneficial  influence  which  the  waters 
of  Ems,  Aix,  Kissingen,  and  other  spas  exert  on 
chronic  metritis,  that  their  reputation  for  curing 
sterility  is  mainly  due.  In  cases  where  the 
natural  method  of  getting  spermatozoa  brought 
into  relation  with  the  ova  has  failpd,  success  is 
said  to  have  followed  the  introduction  of  seminal 
fluid  by  means  of  a  fine  syringe  and  tube  into 
the  cavity  of  the  uterus— a  line  of  treatment 
legitimate,  it  may  be,  but  only  to  be  followed  in 
quite  exceptional  circumstances. 

Alexander  Eusseix  Simpson. 

STEEILITT  ITT  THE  MALE.— Synon.  : 
Fr.  Stirilite  chez  I'homme;  Qer.  Unfruchtharkeit 
des  Mamies.— Stenlity  in  the  male  has  been  con- 
founded with  impotence,  no  distinction  having 
been  drawn  between  inability  to  procreate  and 
incapacity  for  sexual  intercourse.  A  man  may 
however,  be  subject  to  sterility,  independently  of 
impotence.    Sec  Impotence. 

DEscRimoN.— Sterility  may  arise  from  the  fol- 
lowing causes :— I.  malposition  of  the  testicles  • 
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2.  obstruction  in  the  excretory  ducts  of  the  tes- 
ticle ;  3.  impediments  to  the  ejaculation  of  the 
seminal  fluid;  or  4.  aspermatismm  or  non-ejacu- 
lation. 

1.  Malposition  of  the  testicles. — A  testicle 
which  does  not  pass  into  the  scrotum  is  nearly 
always  small  in  size,  and  often  undeveloped,  not 
having  undergone  tlie  enlargement  and  change 
in  structure  which  takes  place  at  puberty.  A 
testicle  thus  detained  fails  in  some  animals,  as 
well  as  in  man,  to  secrete  a  fertilising  fluid ;  and 
a  male  with  this  defect  on  both  sides,  though 
often  potent  and  efficient  for  sexual  intercourse, 
is  incapable  of  impregnating  the  female.  Many 
striking  cases  illustrating  this  point  have  come 
under  the  notice  of  the  writer,  cases  of  persons 
with  retained  testes,  who  have  married  without 
their  wives  becoming  pregnant,  and  in  whom  the 
fluid  emitted  in  coition  has  been  destitute  of 
■spermatozoa — azoospermatism}  The  facts  which 
have  been  add  need  as  opposed  to  the  conclusion 
that  cryptorchics  are  sterile,  are  chiefly  instances 
in  which  they  are  reputed  to  have  procreated 
children ;  but  it  is  remarkable  that  as  yet  no 
^ase  has  been  found  in  which  a  retained  testicle 
has  been  fully  proved  to  be  capable  of  secreting 
a  fertilising  fluid.  Spermatozoa  have  been  found 
absent  in  every  case  of  retained  testicle,  without 
exception,  in  which  search  has  been  made  for 
them. 

2.  Obstruation. — The  lymph  exuded  in  the 
cavity  and  walls  of  the  excretory  duct  of  the 
testicle  in  epididymitis,  is  liable  to  produce  ob- 
struction of  the  canal.  This  may  be  only  tem- 
porary, the  lymph  becoming  absorbed  under 
treatment.  Where  the  obstruction  is  complete 
and  permanent,  an  induration  is  left  in  the  tail 
of  the  epididymis;  and  when  this  exists  on 
both  sides,  sterility  is  the  result.  Many  curious 
cases  of  sterility  from  this  cause  have  fallen 
under  the  writer's  observation."  They  show  the 
great  importance  of  steadily  prolonging  the  treat- 
ment of  epididymitis,  until  the  enlargement  and 
induration  of  the  part  have  disappeared.  The 
excretory  duct  of  the  testicle  is  liable  also  to  be 
interrupted  by  tubercular  deposits  in  the  epi- 
didymis. Sterility  from  this  cause  in  persons 
with  double  tubercular  disease  of  the  epididymis 
is  not  uncommon. 

3.  Urethral  impediments.— K  close  stricture 
in  the  urethra  so  completely  interrupts  the  pas- 
sage of  the  seminal  fluid,  that  in  ejaculation 
it  regurgitates  into  the  bladder,  where  it  mixes 
with  the  urine.  This  is  a  condition  which  is 
remediable  by  the  cure  of  the  stricture. 

4.  Asi>ermatismus.—&\.Qv\\\i,y  sometimes  arises 
from  a  cause  which  has  been  expressed  by  the 
term  aspermatismus.  Thus,  it  is  essential  to  the 
complete  performance  of  the  sexual  act,  that  the 
local  excitement  should  culminate  in  the  reflex 
action  ot  expelling  the  collected  semen.  Unless 
thiM  takes  place  coition  is  unsatisfactory  and 
fruitless.  There  are  cases  of  men  who  never 
experience  ejaculation,  oven  after  prolonged  coi- 
tus, though  they  are  subject  to  nocturnal  emis- 
sions. This  appears  to  arise  in  some  instances 
from  defective  sensibility  in  the  glans  penis, 

'  For  detailed  e/ldenco  on  this  aubjoct,  see  Treatise  on 
OUeasea  of  the  Testis,  by  the  writer. 
•  Vide  lib.  cit. 
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which  the  writer  has  endeavoured  to  correct  by 
the  application  of  the  acetum  eantharidis  to  the 
glans,  and  by  electro-magnetism.  In  one  case 
of  non-ejaculation,  the  nerves  proceeding  to  the 
glans  appear  to  have  been  destroyed  by  a  syphi- 
litic ulcer  on  the  dorsum  penis,  or  to  have  been 
compressed  in  its  cicatrisation. 

Conclusion. — The  question  may  arise  whether 
a  man  who  has  the  inclination  and  power  to 
copulate,  but  who  is  nevertheless  sterile,  is  justi- 
fied in  contracting  marriage.  That  a  man  who 
is  unable  to  fulfil  the  command,  '  to  be  fruitful 
and  multiply,'  is  right  in  disappointing  the 
hopes  and  perilling  the  happiness  of  a  woman 
cannot,  in  the  writer's  opinion,  be  maintained  ; 
and  he  has  felt  it  his  duty  to  give  advice  in 
accordance  with  this  opinion. 

T.  OonLiNG. 

STEBNUTATOBIES  {sternw,  I  sneeze). 
Stnon.  :  Errhines  ;  Fr.  Sternutatoires;  Ger.  i^'ies- 
mittel. 

Definition. — Remedies  which  cause  sneezing, 
and  produce  an  increased  secretion  from  the 
mucous  membrane  of  the  nose. 

Enumeration. — The  principal  sternutatories 
are  Tobacco  Snuff,  Veratrum  album,  Euphor- 
bium,  and  Ipecacuanha. 

Actions  and  Uses. — The  action  of  these  drugs 
is  simply  one  of  stimulation  and  irritation  of 
the  part  to  which  they  are  applied;  and  the 
slight  amount  of  gentle  excitement  furnished  by 
snuff  has  ensured  a  very  wide  popularity  for  this 
preparation  of  tobacco. 

White  hellebore  causes  almost  uncontrollable 
sneezingwhen  incautiously  inhaled,  and  powdered 
ipecacuanha-root  is  well  known  to  cause  exces- 
sive irritation  in  exceptional  ciises.  Ko  use  is 
now  made  of  these  therapeutical  actions,  and  it 
seems  hardly  necessary  to  retain  the  term  ster- 
nutatories any  longer  in  our  nomenclature. 

R.  Faequhaeson. 

STERTOB  {sierto,  I  snore). — Synon.  :  Fr. 
Stertetir;  Bonflement ;  Ger.  Schnarchcn ;  Ebcheln. 

DEFiNrriON. — A  term  commonly  applied  to 
sounds  in  the  throat  resembling  snoring,  which 
occur  in  the  apoplectic  and  like  conditions.  In 
this  article  the  writer  would  extend  the  name 
to  other  sounds  formed  in  any  part  of  the  respi- 
ratory passages  or  mouth  by  the  movements  of 
the  air,  under  the  like  circumstances. 

Vaeibties. — Several  varieties  of  stertor  may 
be  recognised,  as  follows  :  — 

1 .  Nasal. — Nasal  stertor  arises  from  approxi- 
mation of  the  alse  nasi  towards  the  septum  by 
the  ingoing  air,  as  in  the  act  of  sniffing. 

2.  Buccal. — This  form  of  stertor  is  due  to 
vibrations  of  the  lips,  and  puffings  and  flappings 
of  the  cheeks  during  inspiration  or  expiration. 

3.  Palatine. — Arises  from  vibrations  of  the 
soft  palate,  whether  the  breath  passes  through 
the  mouth  or  the  nose. 

4.  Pharyngeal. — Pharyngeal  stertor  is  caused 
by  the  lolling  back  of  the  base  of  the  tongue 
into  near  contact  with  the  posterior  wall  of  the 
pharynx. 

6.  Lari/ngeal. — This  variety  is  referable  to 
vibrations  of  the  ehordse  vocnlos. 

6.  Mucous. —  Mucous  stertor  is  a  term  which 
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may  be  given  to  the  bubbling  of  air  through 
mucus  in  the  trachea  or  larger  air-tubes. 

iETioLOQY. — One  or  more  of  the  varieties  of 
stertor,  in  varying  degrees  of  intensity,  may  oc- 
cur iu  any  of  the  following  morbid  conditions, 
namely  :—  Suffocation ;  epilepsy  ;  convulsions  in 
children ;  the  death-agony ;  fractures  of  the 
skull,  and  concussion  of  the  Ijrain  ;  bronchitis — 
particularly  that  of  the  old,  sudden  oedema  of 
the  lungs,  and  large  haemorrhages  from  the  lungs; 
great  exhaustion;  chloroform-poisoning,  drunken- 
ness, and  opium-poisoning ;  drowning,  and  all 
conditions  in  which  mucus  or  fluid  exists  in  the 
lungs ;  and  all  forms  of  sopor,  whether  natural 
or  the  result  of  accident  or  disease. 

DESCKiraiON. — The  general  phenomena  of 
stertor  are  those  of  suffocation. 

A  patient  may  be  found  lying  in  a  state  of 
complete  imconsciousness,  with  a  congested,  tur- 
gid, and  expressionless  face  ;  usually  dilated  and 
lixed  pupils  ;  insensitive  conjunctivae ;  a  hot  and 
perspiring  skin;  throbbing  arteries;  a  full  and 
bounding  pulse  ;  and,  lastly,  noisy  breathing,  the 
direct  result  of  mechanical  interference  with  the 
passage  of  air  into  or  out  of  the  lungs,  whether 
arising  from  contractions  of  theorifices,  and  vibra- 
tions of  the  soft  parts  of  the  nose,  lips,  cheeks, 
palate,  pharynx,  and  larynx,or  from  mucus  in  the 
trachea  and  bronchial  tubes.  When  the  obstruc- 
tion to  the  breathing  is  only  slight,  but  long- 
continued,  the  face  may  be  of  a  dusky  pallor,  and 
there  is  an  entire  absence  of  turgidity  and  con- 
gestion. 

Pathology. — All  the  varieties  of  stertor, 
whether  manifested  singly  or  in  combination, 
have  been  usually  regarded,  especially  in  the 
case  of  apoplexy,  as  symptoms  essentially  and 
mysteriously  connected  with  the  primary  disease. 
This  is  not  the  true  account  of  them.  "Whatever 
may  be  the  original  cause,  these  symptoms  only 
indicate  a  varying  amount  of  obstruction  to  re- 
spiration, sometimes  so  great  as  to  be  fatal  in 
itself,  but  only  as  a  secondary  and,  so  to  speak, 
accidental  consequence  of  the  primary  disorder. 
Stertor  is,  in  fact,  '  STiffocation.'  In  its  effects 
it  may  be  compared  with  croup,  and  being  equally 
dangerous  it  may  equally  require  relief.  But 
even  buccal  stertor,  which  many  authors  have 
looked  upon  as  of  so  grave  importance,  may  not 
unfrequently  be  observed  in  ordinary  sleep ;  and 
the  writer  has  seen  recoveries  from  apoplexy,  in 
which  at  different  times  aU  the  forms  of  stertor 
have  been  present.  Stertor  in  apoplexy  being, 
then,  apoplexy  ^^««s  suffocation,  the  whole  subject, 
as  regards  diagnosis,  prognosis,  and  morbid  ana- 
tomy, must  be  approached  from  a  new  point  of 
view.  The  congested  and  turgid  face,  the  noisy 
breathing,  the  r&les  in  the  chest,  the  throbbing 
arteries,  and  the  full  and  bounding  pulse,  which 
are  the  generally  received  symptoms  of  sthenic 
apoplexy,  and  which  have  been  regarded  as  in- 
dicating the  adoption  of  venesection  and  active 
remedies,  are  neither  more  nor  less  than  signs  of 
suffocation.  Immediately  upon  the  removal  of 
obstructions  to  the  breathing,  all  these  symptoms 
disappear,  and  with  them  the  necessity  for  active 
treatment.  Long  ago  Hoberden  and  Fothergill 
questioned  the  propriety  of  bleeding  in  such  cases, 
■and  the  latter  thought  that  these  violent  symp- 
toms arose  from  an  exertion  of  the  vires  vita 
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to  restore  health ;  whereas  they  really  indicate 
a  struggle  to  overcome  an  impediment  to  respi- 
ration and  circulation.  Directly  this  impediment 
is  removed,  aU  is  quiet  in  apoplexy,  and  the  prac- 
titioner is  enabled  to  judge  of  the  real  state  of  the 
case — which  side  is  paralysed,  whether  the  nerves 
are  losing  or  recovering  their  power,  and  what 
evidences  exist  as  to  greater  or  less  interference 
with  the  fimctions  of  organic  life. 

TfiEATMENT. — In  stertor,  as  in  strangulation, 
we  must  proceed  at  once  to  remove  the  impedi- 
ment to  free  respiration. 

Nasal  stertor. — This  may  be  relieved  by  press- 
ing upwards  the  tip  of  the  nose,  or  by  keeping  the 
nares  open  by  the  handle  of  a  common  salt-spoon. 

Laryngeal  stertor. — This  never  appears  dan- 
gerous enough  to  warrant  tracheotomy,  which 
alone  would  remove  it. 

Buccal,  pharyngeal,  palatine,  and  mucous 
stertor. — These  varieties  of  stertor  are  readily 
treated  by  placing  the  patient  comfortably  on 
one  side,  and  affording  support  by  well-arranged 
pillows.  In  this  position  the  buccal  and  palatine 
stertor,  if  any  remain,  will  be  too  feeble  an 
impediment  to  requii-e  further  attention.  The 
tongue  drops  to  the  side  of  the  pharynx,  and 
leaves  plenty  of  room  for  the  ingoing  air.  The 
mucus  or  fluid,  too,  whether  resulting  from  these 
or  other  forms  of  stertor,  drains  away  into  the 
lowermost  limg,  thus  preventing  the  formation 
of  large  foam-vesicles  in  the  trachea  (the  '  death- 
rattles  '),  which  are  always  dangerous  respiratory 
impediments.  Care  should  be  taken  to  keep  the 
neck  rather  straight,  as,  if  the  chin  be  brought 
too  near  the  sternum,  the  thyroid  cartilage 
presses  upwards  and  backwards,  and  pushes  the 
base  of  the  tongue  towards  the  back  of  the 
pharynx.  In  the  management  of  mucous  stertor 
it  must  be  observed  that,  after  a  time,  varying 
from  one  day  to  three  or  four,  the  lower  lung 
becomes  filled  with  mucus,  though  the  patient 
is  still  breathing  quite  placidly.  If  at  this  stage 
the  patient  be  turned  over  on  the  other  side,  the 
mucus  begins  travelling  across  the  trachea  into 
the  opposite  lung ;  is  caught  on  its  passage  by 
the  ingoing  air  ;  and  is  whipped  into  foam,  which 
at  once  blocks  up  the  larger  air-tubes  of  the  only 
lung  that  can  work,  and  so  instant  distress  and 
danger  result.  If  the  life  of  the  patient  be  not 
at  once  destroyed,  still  the  additional  shock  re- 
duces very  much  the  chances  of  ultimate  reco- 
very. Under  these  circimistances  change  of  posi- 
tion should  always  be  tentative,  and  time  for 
some  return  of  nerve-vigour  should  be  allowed 
before  it  is  attempted.  This  warning  applies 
with  equal  force  to  all  cases  where  mucus  or 
fluid  obstructs  the  air-passages,  as  in  drowning 
and  bronchitis.  In  drowning,  it  may  be  re- 
marked that  the  water,  on  entering  the  lungs, 
becomes  quickly  inspissated  with  mucus,  forming 
a  milky  foam,  which  can  only  be  slowly  eva- 
cuated by  the  application  of  Dr.  Marshall  Hall's 
or  other  process  of  artificial  respiration.  See 
Abtlficiai,  Eespikation  ;  and  Eesuscitation. 

Robert  L.  Bowles. 

STETHOGHAPH  (o-T^floy,  the  chest,  and 
■Ypd(j><ii,  1  write). 

Deitnition. — An  instrument  for  recording  the 
movements  of  the  chest. 
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The  indices  in  stethometers  are  adapted  to 
record  maximum  expansion  at  any  one  point.  Dr. 
Sanderson's  '  recording  etcthometer,  described 
and  fio-urod  in  tlie  Handbook  to  the  Physiological 
Laboratory,  consists  essentially  of  a  tympanum, 
on  one  side  of  which  a  knob  is  fixed,  for  apph- 
cation  to  the  chest-surface.  This  tympanum  is 
in  communication  with  a  second  tympanum  by 
means  of  an  air-tube,  and  the  fluctuations  of  the 
second  tympanum  are  recorded  by  a  writer  upon 
a  revolving  surface  of  paper.  By  means  of  this 
instrument,  properly  adjusted,  the  respiratory 
movpments  of  the  chest  at  any  point  can  be  re- 
corded, as  regards  both  depth  and  rhythm. 

E.  Douglas  Powull. 

STETHOMETER  (ffrTiQos,  the  chest,  and 
jiiTpov,  a  measure).— Synon.  :  Fr.  StkhomUre  ; 
G-er.  Stethometer. 

Definition. — An  isntrument  for  measuring 
the  mobility  of  the  chest,  and  of  its  several  parts, 
during  respiration. 

Dbscription. — Various  forms  of  stethometer 
have  been  designed.  Dr.  Sibson's '  chest^measurer ' 
consisted  of  a  simple  arrangement  by  which  a 
rod,  attached  by  a  movable  rack  to  an  index, 
might  be  applied  vertically  in  succession  to  dif- 
ferent parts  of  the  chest  {see  Sibson's  Collcoted 
Works,  vol.  ii.)  Dr.  Quaiu's  stethometer  con- 
sists of  a  cord  attached  to  an  index  working  on 
a  graduated  dial  {London  Journal  of  Medicine, 
Oct.  1850).  Expansion  on  the  two  sides  may  be 
measured  and  compared  by  means  of  the  double 
tapes,  or  the  soft  metal  cyrtometers,  held  so  that 
the  ends  overlap  in  the  median  line.  A  more 
elaborate  instrument  is  that  of  Dr.  Eansome, 
who  has  with  it  made  valuable  observations  on 
the  respiratory  movements  {Mcd.-Chir.  Trans- 
actions, vol.  Ixiv.  p.  186). 

E.  Douglas  Powell. 

STETHOSCOPE  (<rTTj9os,  the  chest,  and 
o-KOTreo.,  I  examine).— Synon.  :  Pr.  Stiihoscope ; 
Ger.  StetJioscop. 

Definition.— An  instrument  employed  as  a 
medium  for  the  conduction  of  sound,  between 
the  ear  and  the  chest  or  other  parts,  in  auscul- 
tation. . 

Dbscbiption.— Stethoscopes   are  of  various 

patterns.  They  are  commonly  made  of  a  thin, 
cylindrical  piece  of  wood,  perforated  through  its 
length  which  is  of  about  6  in.  to  8  m. ;  expanded 
at  one  end  to  a  somewhat  trumpet-like  extre- 
mity for  convenient  application  to  the  chest  ; 
and  at  the  other  end  provided  with  a  flat  broad 
surface,  to  which  the  ear  can  be  comfortably  ap- 
Dlied  Some  practitioners  prefer  a  solid  stetlio- 
3^,ope-that  is,  one  in  which  there  is  no  central 
canal  Others  prefer  the  stethoscope  to  be  made 
of  metal;  others,  again,  of  vulcanite.  An  instru- 
ment made  of  cedar  wood,  with  a  perforation  of 
al)Out  Mh  in.  in  diameter,  a  chestpiece  about 
in.  m  diameter,  and  a  slightly  concave  oar- 
pu-ce  2i  in.  to  2f  in.  in  diameter,  is  perhaps  the 
best  adapted  for  auscultation. 

Rome  auscultators  at  the  present  day  use  tlio 
binaural  stctlwscope,  which  consists  of  a  short 
hollow  chestpiece,  of  an  elongated  conical  shape, 
from  which  two  flexible  tubes,  formed  of  wire 
coils  covered  with  felt,  extend,  terminating  in 
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metal  tubes  tipped  with  ivoi-y,  to  fill  the  meatus 
of  the  ear  on  each  side.  This  instrument  has 
some  advantages.  It  can  be  more  readily  applied 
to  different  parta  of  the  chest  without  the  ob- 
server being  obliged  to  adopt  constrained  pos- 
tures;  and  by  occupying  both  ears  whilst  the 
chestpiece  is  applied,  it  excludes  extraneous 
sounds,  and  considerably  intensifies  the  chest- 
sounds.  The  disadvantages  are,  that  sounds  pro- 
duced in  the  mouth  and  throat  of  the  patient 
which  would  be  recognised  by  the  disengaged 
ear  of  an  observer  using  the  ordinary  stethoscope, 
are  apt  to  be  mistaken  for  modified  pulmonary 
sounds.  Again,  with  the  aid  of  the  ordinary 
stethoscope  impulses  of  various  kinds,  cardiac  or 
aneurismal,  not  recognisable  on  ordinary  pal- 
pation, are  very  appreciable  by  the  ear,  which 
might  escape  attention  with  the  binaural  instru- 
ment. Intensification  of  auscultatory  signs,  also, 
whilst  perhaps  an  advantage  in  the  common  run 
of  practice,  is  not  so  to  persons  learning  auscul- 
tation, and  whose  hearing  is  not  defective. 

The  differential  stethoscope,  which  is  a  binaural 
stethoscope  having  the  tube  connected  with  each 
ear  attached  to  a  separate  chestpiece,  is  useful 
in  some  cases  of  heart-disease,  and  for  simulta- 
neously comparing  the  two  sides  of  the  chest- 
provided  the  two  ears  of  the  observer  are  of 
equal  auscultatory  power.  Finally,  some_  prac- 
titioners prefer  a  single  flexible  tube,  with  an 
earpiece  fitting  into  the  meatus,  and  a  chest- 
piece. It  has  been  attempted  to  apply  the  tele- 
phone, and  even  the  microphone,  to  stethoscopy, 
but  as  yet  without  success. 

E.  Douglas  Po-wkll. 

STHEITIC  (o-eeVos,  strength). — This  term  is 
applied,  first,  to  individuals  when  they  are  vigo- 
rous and  strong  ;  and,  secondly,  to_  inflammatory 
diseases,  when  they  assume  an  active  character, 
such  as  sthenic  pneumonia,  as  distinguished  from 
asthenic.    See  Disease,  Classification  of. 

STIEP-NECK. — A  popular  name  for  mus- 
cular torticollis.  See  Rheumatism,  Muscular. 

STIIiLICIDIUM  {stilla,  a  drop,  and  cado,  I 
fall).— The  falling  of  a  fluid  drop  by  drop.  The 
term  is  used  to  express  the  flowing  of  the  tears 
over  the  lower  eyelid  in  obstructions  of  the  la- 
chriTual  passages  ;  also  the  dropping  of  the  urine 
in  strangury  {see  Eye  and  its  Appexdages, 
Diseases  of;  and  Strangury).  As  a  thera- 
peutic method  of  application,  stillicidium  signi- 
fies the  dropping  of  a  fluid  upon  a  part.  Sec 
Cold,  Therapeutics  of. 

STIMUIjATTTS  {stimuio,  I  stir  up).— De- 
finition.—A  stimulant  is  anjthing  which  in- 
creases the  natural  function  of  a  part,  or  whicli 
causes  a  slight  degree  of  superficial  irritation^ 

Enumeration.— Stimulants  may  be  divided 
into  general,  cardiao,  vascular,  and  cerebral,  as 
Alcohol,  Ether,  Opium,  and  Ammonia ;  spinal, 
including  Nux  vomica.  Strychnia,  Phosphorus, 
iMorphia,  Ergot,  and  Belladonna;  KnAstomachic, 
as  dinger.  Capsicum,  Mustard,  and  other  so- 
called  carminative  substances. 

Actions.— Taking  the  term  stimulant  in  its 
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widest  sense,  we  are  bound  to  admit  that  it  has 
very  close  ties  of  relationship  with  almost  every 
other  therapeutical  group.  Thus  a  drastic  pur- 
gative is  a  stimulant  to  the  intestinal  mucous 
membrane ;  and  cholagogues  promote  the  se- 
cretion of  the  liver.  So  we  have  stimulating 
diuretics,  diaphoretics,  and  emetics,  and  drugs 
which  directly  stimulate  certain  organs  or  glands, 
as  when  ergot  evacuates  the  contents  of  the 
womb,  or  jaborandi  causes  a  copious  salivary 
flow.  It  is  quite  sufficient  for  our  present  piir- 
pose,  however,  merely  to  direct  attention  to 
these  bearings  of  the  subject,  which  wiU  receive 
fuller  notice  in  other  articles,  and  the  enume- 
ration already  given  shows  within  what  limits 
we  must  proceed. 

General  Stimulants. — The  agents  which 
are  sometimes  called  'general  stimulants'  act, 
in  the  first  instance,  on  the  nervous  structures 
of  the  heart,  improving  the  tone  and  vigour 
of  the  circulation ;  and,  as  a  result  of  the  in- 
creased quantity  of  blood  sent  to  the  brain,  the 
intellectual  functions  seem  to  be  temporarily 
augmented.  Alcohol  in  small  quantity  un- 
doubtedly makes  the  pulse  fuller  and  fiimer ; 
gives  rise  to  a  pleasant  glow  and  sensation  of 
general  warmth  ;  and  appears  to  lend  rapidity 
and  freedom  to  the  cerebral  operations.  Opium, 
in  small  doses,  has  much  the  same  effect.  But 
pushed  beyond  this  point,  or  given  in  larger 
quantity,  both  these  drugs  enter  upon  their 
sedative  and  narcotic  phase;  dulness  succeeds 
the  briskness  of  excited  function ;  and  a  semi- 
paralysed  condition  of  nervous  energy  ensues, 
ending  in  sleep.  Diffusible  stimulants,  as  they 
are  called,  such  as  ether,  and  ammonia,  stimulate 
perhaps  less  actively  in  the  first  instance  ;  but 
their  effects  pass  more  speedily  away,  and  are 
not  succeeded  by  any  prolonged  or  weU-marked 
period  of  subsequent  depression. 

Vascular  Stimtilants. — Cardiac  and  cerebral 
stimulants  are  included  in  what  has  just  been 
said,  but  a  special  division  of  vascular  stimu- 
lants is  supplied  by  those  drugs  which  seem  to 
brace  up  and  give  tone  to  weakened  vessels.  It 
is  thus,  no  doubt,  that  we  may  explain  the  in- 
fluence of  opium  in  lending  a  healthier  action  to 
indolent  or  spreading  ulcerations;  or  to  the 
faculty  which  quinine  seems  to  possess  in  some 
degree  of  arresting  localised  suppuration. 

Spinal  Stimulants. — The  best  type  of  spinal 
stimulant  is  strychnia,  which  powerfully  excites 
the  reflex  functions  of  the  cord,  and  whose 
tetanising  action  is  somewhat  imitated,  in  the 
lower  animals  at  least,  by  morphia  and  thebaia. 
Under  this  heading  we  may  also  include  bella- 
donna and  carbonate  of  ammonia,  which  have  a 
well-marked  stimulating  influence  over  the  re- 
spiratory centre,  situated  in  the  medulla  oblon- 
gata. 

Stomachic  Stimulants. — Stomachic  stimu- 
lants run  closely  on  a  parallel  with  tonics,  and 
probably  act  by  gently  irritating  the  mucous 
membrane,  and  supplying  a  sensation  strongly 
resembling  the  natural  physiological  craving  or 
desire  for  food,  which  constitutes  hunger. 

Uses. — Whatever  views  we  may  hold  regard- 
ing the  propriety  of  recommending  stimulants  to 
persons  in  full  health,  the  urgent  necessity  for 
their  administration  in  certain  diseased  condi- 


r  tions  is  one  of  the  fundamental  principles  of 
medicine.  True  although  it  be  that  we  may 
often  treat  acute  illness  very  successfully  with- 
out alcohol,  it  is  no  less  an  acknowledged  fact 
that,  under  well-recognised  conditions,  we  are 
bound  to  give  it  to  our  patients  with  no  sparing 
hand.  When  the  tongue  is  becoming  dry  and 
brown ;  when  the  pulse  is  weak,  soft,  rapid,  and 
irregular  ;  when  the  first  sound  of  the  heart  is 
low  and  muffled  ;  and  when  muttering  delirium  is 
settingin — then  we  know  that  the  time  for  wine 
or  spirit  has  arrived,  and  that  under  its  judicious 
use  the  tongue  will  moisten,  the  pulse  become 
slower  and  firmer,  and  the  sufferer  may  sink 
into  a  refreshing  sleep.  Good  whisky  or  brandy, 
or  the  effervescing  wines,  are  best  suited  for 
these  emergencies,  and  must  be  given  at  regu- 
lar intervals  and  in  carefully-measured  doses, 
according  as  the  progress  of  the  disease  and 
the  condition  of  the  patient  seem  to  render  their 
administration  necessary.  In  convalescence  also 
a  little  stimulant  will  promote  the  appetite  and 
increase  the  general  tone ;  and  good  port,  Bur- 
gundy, or  Madeira,  or  some  of  the  lighter  beers, 
will  act  well,  in  virtue  of  their  tonic  properties. 

Although  it  seems  to  be  now  generally  acknow- 
ledged that  stimulants  are  not  required  by  the 
strong  and  robust,  many  dwellers  in  large  towns, 
frequently  pursuing  unhealthy  occupations,  sub- 
ject to  much  mental  strain  and  worry,  and  suifer- 
ing  perhapsfrom  depression  and  want  of  appetite, 
derive  great  benefit  from  a  little  sound  wine  or 
beer.  Under  the  influence  of  the  stimulant,  the 
secretion  of  gastric  juice  is  augmented,  and  more 
food  can  be  taken  and  digested,  the  only  caution 
being  that  the  dose  shall  be  strictly  moderate  in 
quantity,  and  invariably  taken  with  the  meals, 
8ee  Alcohol. 

The  diffusible  stimulants  also  have  their  place 
in  the  treatment  of  disease,  when  we  wish  to 
produce  a  slighter  and  more  transient  effect;  and 
carbonate  of  ammonia  is  of  especial  service  in 
the  advanced  stages  of  bronchitis,  from  its  stimu- 
lating influence  on  the  respiratory  centre. 

Nux  vomica  and  strychnia  are  occasionally 
used  with  benefit  in  spinal  disorders  when  the 
more  acute  symptoms  have  passed  away,  and 
when  loss  of  function  from  sheer  debility  seems 
to  be  the  principal  obstacle  to  the  recovery  of 
the  patient. 

The  stomachic  stimulants  find  their  applica- 
tion in  cases  where  the  appetite  flags,  and  when 
the  desire  for  food  requires  to  be  promoted  by 
artificial  means.  Dwellers  in  tropical  climates 
make  greater  use  than  ourselves  of  cayenne  and 
other  fiery  additions  to  the  dietary  ;  and  it  seems 
probable  that  by  thus  attracting  an  increased 
flow  of  blood  to  the  stomach,  more  gastric  juice 
may  be  secreted,  and  the  individual  be  justified 
in  consuming  the  greater  quantity  of  food  which 
the  increased  development  of  appetite  seeEJS  to 
render  necessary.  E.  Fauquharson. 

STINO:  STINGIWO-  PLANTS  ANH 
ANIMALS.  — Synon.:  Fr.  Aiguillon ;  Ger. 
Stachel. 

DEFIN1TI0N.--A  sting  is  an  abnormal  sensa- 
tion, partly  painful,  and  partly  itching  in  clia- 
racter,  usually  caused  by  the  introduction  be- 
neath the  skin  of  some  poison  of  an  animal  or 
5E 
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vegetable  origin.  Either  increment  of  the  sen- 
sation may  predominate,  and  the  stung  surface 
may  be  simply  painful  and  tender,  or  the  itching 
may  be  intense,  and  lead  to  considerable  scratch- 
ing for  its  relief. 

In  the  widest  acceptation  of  the  word,  the 
effect  produced  by  the  application  to  the  skin  of 
such  substances  as  mustard,  cantharides,  strong 
carbolic  acid,  and  the  like,  may  be  denominated 
as  stinging ;  but  here  it  is  proposed  to  consider 
;  only  the  wounds  inflicted  by  stinging  plants  and 
i  animals.    The  subject  of  venomous  animals  is 
.'  separately  discussed.    See  Venomous  Animals. 

^TiOLOGT. — The  severity  of  the  sensation  and 
of  the  local  constitutional  eflfects  of  stinging, 
depends,  not  only  on  the  quality  and  quantity 
of  the  irritant,  but  also  on  individual  suscep- 
tibility; in  some  persons  the  effect  may  be 
extremely  mild  and  transient,  in  others  severe 
symptoms  may  ensue. 

In  respect  to  the  peculiar  susceptibility  of 
the  person  attacked,  the  greatest  difference  is 
observable  amongst  individuals,  and  even  in  the 
same  person  at  different  times.  In  many  of  the 
recorded  fatal  cases,  the  victim  had  been  pre- 
viously stung  and  had  suffered  severely.  There 
seems,  however,  reason  to  believe  that  the  system 
becomes  more  resistant  to  the  effects  after  re- 
peated stingings,  as  is  seen  to  be  the  case  among 
bee-keepers,  and  those  continually  exposed  to 
mosquitoes.  Some  variations  in  the  violence  of 
the  poison,  whether  of  animal  or  plant,  occurs 
with  the  season  of  the  year. 

Stinging  Plants. — These  are  almost  entirely 
limited  to  the  order  Urticacecs,  of  which  the  fol- 
lowing, species  are  the  most  important:  U.  wrens, 
U.  dioica  (British),  Z7.  crenidata,  U.  stimulans 
(Indian),  U". /erox  (New  Zealand),  U.  gigas  {Ee-v! 
South  Wales),  (which  forms  lofty  trees),  and  TT. 
urentissima  (Java).  A  few  species  of  the  order 
Malpighiacise  also  possess  stinging  properties. 

In  the  nettles  the  urticating  organs  consist  of 
unicellular  hairs  tapering  towards  the  free  end, 
which  terminates  in  a  bent  knob,  and  swelling 
out  at  the  attached  extremity,  where  it  is  received 
into  a  cup-shaped  depression  of  a  cellular  pedicel. 
The  acrid  fluid,  the  nature  of  which  has  not  been 
determined,  but  is  supposed  to  be  an  acid  similar 
to  malic  or  acetic  acid,  is  regarded  as  being 
secreted  by  the  pedicel  and  stored  in  the  sting- 
ing hair,  from  which  it  escapes  into  the  integu- 
ment when  the  brittle  knobbed  tip  is  broken  off 
by  contact.  The  hairs  in  the  Malpighiads  are 
peltate  and  not  tapering. 

Stinging  Animals.  —  Urticating  organs, 
known  as  tricJwcysts,  cnida,  or  thread-cells,  simi- 
lar in  function  only  to  the  stinging  cells  of 
nettles,  are  found  in  many  animals,  such  as  the 
Infusoria,  some  Annelida,  and  several  Nudibran- 
chiate  mollusca.  They  are,  however,  best  de- 
veloped and  most  characteristic  in  the  Coelente- 
rata,  of  which  the  jelly-fishes  or  sea-nettles  are 
the  best  known.  These  organs  consist  of  cells, 
containing  an  acrid  fluid,  and  prolonged  into  a 
long  filament  which  presents  numerous  modifi- 
cations of  barbs  and  serrations.  The  filament  is 
usually  spirally  coiled  within  the  cell,  from  which 
it  18  everted  on  contact,  conveying  the  fluid  into 
the  surface  that  it  penetrates.  Great  variety  exists 
in  the  form,  size,  and  disposition  of  those  organs; 


in  many  of  the  Actinozoa  or  sea-anemones  they 
are  arranged  in  rope-like  clusters,  enclosed  in 
fine  tubes,  within  the  body-cavity. 

The  power  of  stinging  is  possessed  very  gene- 
rally by  members  of  the  articulate  sub-kingdom, 
such  as  spiders  and  scorpions  among  the  Arach- 
nida ;  bees,  wasps,  mosquitoes,  and  ants  among 
the  Inseeta.  The  bite  of  the  flea  or  bug  produces 
itching  rather  than  a  sting.  In  all  cases  of  true 
stinging  an  irritant  fluid,  thought  to  be  of  the 
nature  of  formic  acid,  is  introduced  beneath  the 
skin  by  some  penetrating  organ,  which  may  be 
connected  with  the  trunk  or  with  the  terminal 
segment  of  the  abdomen. 

Effects. — The  introduction  of  the  poison  of 
a  stinging  vegetable  or  animal  is  followed,  either 
immediately  or  within  a  very  short  time,  by 
erythema  of  the  affected  part,  the  surface  being 
red  and  swollen.  If  a  mucous  membrane,  as 
of  the  mouth,  have  been  the  seat  of  the  wound, 
the  swelling  is  intense,  the  tongue  cannot  be  pro- 
truded, and  swallowing  becomes  difficult  or  even 
impossible.  Nor  are  the  results  limited  to  the 
locality  of  the  sting,  the  erythema  often  spread- 
ing to  a  considerable  extent,  from  the  hands  or 
face,  which  are  obviously  the  most  frequent  start- 
ing-point, to  the  arms,  neck,  and  trunk.  Asso- 
ciated with  the  local  manifestations,  general 
symptoms,  often  of  a  most  severe  and  even  fatal 
character,  have  been  known  to  occur.  Well- 
authenticated  cases  of  death  from  the  stings  of 
bees,  wasps,  scorpions,  and  even  some  species  of 
tropical  nettles,  have  been  placed  on  record. 

In  the  majority  of  such  cases  the  poison  has 
brought  on  a  state  of  sjmcope ;  severe  prostra- 
tion, pallor,  and  pulselessness  being  the  most 
general  symptoms  ;  and  death  has  been  known  to 
occur  within  a  quarter  of  an  hour,  or  from  that 
to  a  few  hours.  When  the  case  does  not  prove 
fatal,  recovery  is  generally  rapid  and  the  patient 
is  quite  well  in  a  day  or  two ;  but  this  is  not 
always  so,  and  the  effects  of  some  nettles  (for 
example,  Urtica  urentissima,  the  Devil's  leaf  of 
Java)  are  said  to  last  for  years. 

Teeatment. — (a)  Local. — Innumerable  appli- 
cations have  been  suggested  as  specifics  in  cases 
of  stinging.  Among  those  most  generally  re- 
sorted to  are  alkalies,  such  as  liquor  ammoniae, 
or  a  solution  of  bicarbonate  of  soda  or  of  potash. 
If  applied  to  the  stung  surface  directly  they  are 
undoubtedly  efficacious.  CarboUsed  oU  (1  in  20) 
has  been  successfully  employed  for  the  stings  of 
bees  and  wasps.  Lint  soaked  in  chloroform,  and 
laid  over  the  seat  of  the  bite,  is  recommended ; 
and  ipecacuanha  applied  externally  is  said  to  be 
most  beneficial.  The  writer  has  found  nothing  so 
successful  for  the  relief  of  mosquito-bites  as  the 
oil  of  pennyroyal,  which  has  the  further  effect  of" 
most  completely  keeping  away  these  insects. 

(6)  Geiieral. — When  constitutional  symptoms 
are  produced,  stimulation  with  brandy,  ammonia, 
and  ether  is  an  absolute  necessity,  and  one  or 
other  of  these  should  be  administered  without 
stint,  as  life  imdoubtedly  depends  on  counteract- 
ing the  cardiac  depression. 

W.  H.  Allchin. 

STITCH.— A  sharp  catching  pain  in  the  side, 
generally  associated  with  pleurisy,  pleurodjTiia, 
or  intercostal  neuralgia.  See  Pledba,  Diseases  oi- 


STOMACH, 

STOMACH.  Diseases  of.— Stnon.  :  Fr. 

Maladies  de  I'Estomac ;  Ger.  Krankheiten  des 
Magens. — The  stomach,  is  a  widely  expanded 
gland,  exceeding  in  activity  of  function  any 
other  secreting  structure  in  the  body.  When 
its  surface  is  examined  with  a  microscope  of 
low  power,  it  presents,  in  every  part,  small 
superficial  pits  or  depressions,  which  are  sur- 
rounded by  slightly  elevated  ridges.  Into  these 
pits  open  a  number  of  the  tubes  which  form 
the  secreting  structure  of  the  organ.  The  whole 
of  the  surface  of  the  mucous  membrane,  as  well 
as  the  depressions  just  mentioned,  is  covered 
by  a  layer  of  conical  epitheliimi,  whose  office 
it  is  to  secrete  mucus,  as  well  as  to  shield 
the  sensitive  textures  beneath  it.  When  a  ver- 
tical section  of  the  walls  of  the  stomach 
is  made,  the  whole  of  the  glandular  portion 
is  seen  to  be  composed  of  tubes,  placed  per- 
pendicularly to  the  surface.  In  the  infant  the 
tubes  are  arranged  in  groups,  which  are  sepa- 
rated from  those  near  them  by  a  sparing  amormt 
of  fibrous  tissue,  along  with  blood-vessels  and 
nerves  ;  but  iu  the  adult  this  method  of  arrange- 
ment is  much  less  clearly  seen.  The  tubes  vary 
in  form  in  different  parts.  As  a  rule  they  are 
single,  and  placed  side  by  side ;  but  in  the 
pyloric  region  they  are  wider,  and  occasionally 
give  off  caeoal  prolongations  towards  their  lower 
ends.  The  writer  has  sometimes  suspected  that 
these  apparent  projections  from  the  tubes  were 
the  result  of  the  sections  not  being  carried  quite 
perpendicularly  through  the  membrane.  Each 
tube  is,  on  the  average,  about  ^  of  an  inch  in 
length,  by  jlj  to  of  an  inch  in  breadth ;  but 
there  is  considerable  variety  in  this  respect  in 
the  different  parts  of  the  stomach.  In  the  car- 
diac portion  they  axe  generally  shorter,  and  in 
the  pyloric  wider,  than  in  the  middle  region. 
Each  tube  is  formed  externally  of  a  transparent, 
structureless  membrane,  named  the  basement 
membrane.  The  upper  portion  of  its  length  is 
lined  for  a  variable  distance  from  the  pit  into 
which  it  opens  by  conical  epithelium,  whilst  the 
remaining  part  is  filled  with  the  true  gastric 
cells.  The  gastric  cells  are  round  or  oval  in 
shape,  and  about  part  of  an  inch  in  diameter. 
They  present  a  prominent  central  nucleus,  along 
with  fatty  and  albuminous  granules.  These 
ceUs  appear  to  secrete  and  contain  the  pepsin, 
on  which  the  digestive  power  of  the  gastric 
secretion  depends.  In  the  pyloric  region  we 
meet  with  numerous  tubes  which  are  entirely 
filled  with  conical  epithelium,  and  others  in 
which  only  their  lower  ends  present  true  gas- 
tric cells.  Some  authors  have  asserted  that 
the  tubes  in  the  pyloric  region  are  entirely 
devoid  of  cells  containing  pepsin.  Although 
such  appears  to  be  the  case  in  some  of  the 
lower  animals,  it  is  not  true  as  regards  the 
human  subject.  The  tubes  are  retained  in  their 
position  by  fine  fibres,  that  pass  up  between 
them  from  the  sub-mucous  tissue  to  the  surface. 
The  arteries  perforate  the  muscular  structure, 
and  send  up  branches  between  the  tubes.  In 
this  position  they  give  off  fine  brunches,  which 
communicate  freely  with  the  neighljouring  ves- 
sels. Arrived  at  the  surface  they  again  increase 
in  size,  and  form  a  dense  network  of  ciipillarios 
which  occupies  the  ridges  of  the  pits  into  which 
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the  tubes  open.  From  this  network  the  veins 
pass  downwards  between  the  tubes,  and  even- 
tually pour  their  contents  into  the  larger  venous 
trunks  situated  in  the  submucous  tissue.  The 
lymphatics  are  arranged  in  two  sets:  one  situated 
immediately  beneath  the  peritoneum;  and  the 
other  between  the  mucous  and  muscular  layers. 
They  communicate  with  glands  chiefly  situated 
near  the  lesser  curvature.  The  nerves  are  de-  J 
rived  from  the  sympathetic  and  pneumogastric  ■. 
nerves.  In  the  submucous  tissue  their  branches 
form  a  plexus,  and  are  connected  with  numerous 
ganglia. 

Such  being  an  outline  of  the  structure  of  the 
stomach,  its  diseases  wiU  now  be  considered,  and 
in  alphabetical  order.  Several  important  sub- 
jects, intimately  associated  with  disorder  or 
disease  of  the  stomach,  are  discussed  separately 
under  their  own  headings.  See  Digestion,  Dis- 
orders of;  DiGBSTiTB  Oegans,  Diseases  of; 
Ebdctation  ;  Flatulence  ;  Ptloeus,  Diseases 
of;  andPYKOsis. 

1.  Stomach,  Abscess  in  the  Walls  of. — 
This  is  a  rare  disease,  and  appears  to  occur 
under  two  distinct  forms.  In  one  the  walls  of 
the  stomach  are  the  seat  of  cancer  or  of  fibroid 
thickening.  In  cancer  inflammation  occasionally 
takes  place  in  the  newly-formed  structure,  and 
the  pus  resulting  from  it  bursts  through  a 
number  of  openings  in  the  mucous  membrane. 
A  similar  condition  occasionally  occurs  in  fib- 
roid thickening.  Some  have  supposed  that  the 
thickening  in  such  cases  is  the  result  of 
the  inflammation  that  produced  the  pus ;  but 
more  probably  the  suppuration  is  an  acute 
change  supervening  on  a  chronic  morbid  con- 
dition. 

StiU  more  rarely,  general  suppuration  occurs 
in  the  submucous  tissue  of  the  stomach.  In  most 
of  the  cases  of  the  kind  which  have  been  re- 
corded the  patients  have  died  of  pyaemia,  and  in 
all  probability  the  suppuration  is  secondary.  In 
the  cases  of  localised  suppuration  that  have  come 
under  the  notice  of  the  writer  there  were  no  dis- 
tinctive signs  likely  to  attract  the  attention  of 
the  practitioner.  Dr.  Brinton  describes  the  symp- 
toms of  this  form  of  gastritis  as  '  violent  pain, 
and  tenderness  in  the  region  of  the  stomach, 
attended  by  severe  and  frequent  vomiting,  and 
by  high  febrile  reaction.  The  pain  and  vomiting 
increase  in  severity,  and  the  tenderness  becomes 
so  excessive  as  to  suggest  peritonitis,  the  more 
so  that  it  is  often  accompanied  by  some  tym- 
panites, which  however,  like  itself,  sometimes 
differs  from  that  of  general  peritonitis  in  being 
limited  to  the  epigastrium.  By-and-by  jaundice 
may  come  on.  In  any  case  the  febrile  excite- 
ment rapidly  merges  into  prostration,  which  is 
associated  with  delirium,  and  ends  in  death  in 
from  forty-eight  hours  to  a  few  days  from  the 
eommfncement  of  the  attack.' 

Thkatmekt. — The  treatment  of  such  cases, 
whore  they  can  be  recognised  during  life,  must 
be  the  same  as  that  required  for  the  general 
affection  of  which  they  form  a  part. 

2.  Stomach,  Albuminoid  Disease  of. — 
Albuminoid,  waxy,  or  lardaceous  disease  not  un- 
frequently  affects  the  mucous  membrane  of  the 
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Btoinucb  and  bowels.  It  is  always  associated 
with  a  similar  condition  of  the  liver,  spleen,  or 
kidneys,  the  writer  not  liaving  met  with  any  case 
where  the  digestive  tract  was  alone  the  seat  of 
this  morbid  change.  The  mucous  membrane  pre- 
Bonts  a  pale  and  bloodless  appearance,  and  affords, 
with  iodine,  the  weU-known  brownish-red  reac- 
tion. In  some  cases  the  surface  of  the  stomach 
is  much  congested,  tough,  and  thickened  from  the 
co-existence  of  chronic  catarrhal  gastritis.  Dr. 
Wilson  Pox  states  that  'in  some  instances  aU 
traces  of  the  epithelial  cells  are  destroyed,  and 
the  contents  of  the  tubes  are  converted  into  the 
refracting,  homogeneous,  irregular  masses,  into 
which  the  histological  elements  of  the  tissues  are 
always  changed  in  cases  of  this  disease.'  From 
its  constant  association  with  a  similar  condition 
of  important  organs,  it  is  diflBcult  to  assign 
to  this  aflfection  of  the  mucous  membrane  any 
characteristic  symptoms.  In  all  probability,  the 
diarrhoea  that  accompanies  lardaceous  disease 
originates  from  a  similar  affection  of  the  intes- 
tinal tract ;  and  the  vomiting  that  more  rarely 
presents  itself  may  be  a  consequence  of  a  morbid 
condition  of  the  stomach. 

3.  StomaclL,  Atony  of. — There  are  numer- 
ous cases  of  indigestion  in  which  the  most  careful 
inquiry  fails  to  ascertain  any  structural  change 
in  the  stomach.  These  are  usually  classed  imder 
the  head  of  '  atonic  dyspepsia,'  and  the  symp- 
toms seem  to  arise  either  from  an  imperfect 
secretion  of  gastric  juice,  or  from  the  muscular 
movements  of  the  organ  being  so  enfeebled 
that  the  food  is  allowed  to  remain  an  imdue 
length  of  time  in  the  first  part  of  the  digestive 
canal. 

JJtiology. — A  feeble  state  of  the  digestion 
may  occur  at  all  ages,  but  more  especially  in  the 
decline  of  life.  The  stomach,  like  aU.  other  glands, 
loses  its  power  of  secretion  as  age  advances,  and, 
consequently,  we  find  dyspepsia  a  common  com- 
plaint amongst  the  old.  Females  are  more  liable 
to  it  than  males,  who  are  more  apt  to  suffer  from 
inflammatory  changes  in  the  gastric  mucous  mem- 
brane. It  cannot  be  too  much  impressed  upon 
the  mind  of  the  practitioner,  that  an  enfeebled 
condition  of  the  stomach  is  a  constant  result  of 
gastritis,  and,  in  like  manner,  a  diminution  in  the 
power  of  the  digestion  predisposes  to  attacks  of 
inflammation.  Atonic  dyspepsia  may  be  an  here- 
ditary-disease, and  when  this  is  the  case  the 
symptoms  usually  manifest  themselves  at  an 
early  period  of  life.  So  long  as  the  growth  of  the 
body  continues,  little  trouble  is  experienced  in 
Buch  cases ;  but  from  twenty  to  thirty,  when  the 
necessity  for  great  activity  of  the  nutritive 
powers  ceases,  the  patient  feels  himself  inca- 
pable of  digesting  his  food  as  easily  as  before. 
It  is  not,  however,  necessary  that  the  child 
should  experience  the  same  form  of  gastric  dis- 
order as  his  parent,  for  one  may  suffer  from 
mere  feebleness  of  digestion,  whilst  the  other 
may  have  been  liable  to  the  inflammatory  form 
of  dyspepsia.  It  is,  perhaps,  scarcely  neces- 
sary to  observe  that  there  is  no  complaint  so 
liable  to  be  excited  by  errors  in  diet.  A  sto- 
mach, which,  although  it  performs  its  functions 
feebly,  may  be  able  to  digest  as  much  food  as  is 
requisite  for  the  maintenance  of  health,  may  be 


incapable  of  disposing  of  enough  to  satisfy  the 
desires  of  a  person  who  seeks  his  pleasure  in  the 
gratification  of  his  palate.  Consequently,  one 
of  the  most  common  causes  of  atonic  dyspepsia, 
more  especially  amongst  the  richer  classes  of 
society,  is  to  be  found  in  the  undue  frequency  of 
meals.  Every  practitioner  is  consulted  by  per- 
sons complaining  of  dyspepsia  produced  by  food, 
in  some  shape  or  another,  being  taken  every  two 
or  three  hours,  under  the  supposition  that  they 
are  suffering  from  debility.  In  reality,  the  feel- 
ing of  exhaustion  from  which  they  suffer  arises 
from  the  stomach  never  being  allowed  a  sufficient 
period  of  repose.  It  is  called  into  renewed  ac- 
tivity by  the  introduction  of  fresh  food  before 
the  last  meal  has  been  passed  into  the  duodenum. 
Imperfect  digestion  is  the  necessary  consequence, 
and  only  a  small  portion  of  wliat  is  eaten  is  dis- 
solved and  reaches  the  blood.  On  the  other 
hand,  atonic  dyspepsia  constantly  arises  amongst 
the  poor  from  an  imperfect  supply  of  food,  or 
from  the  food  not  being  of  a  nutritious  nature. 
The  out-patient  rooms  of  our  public  institutions 
are  daily  frequented  by  females  who  are  existing 
on  tea  and  a  scanty  supply  of  bread,  and  who 
could  be  readily  cured  by  a  more  generous  diet.  Ad 
immoderate  use  of  alcoholic  liquors  seems  chiefly 
to  favour  the  production  of  inflammatory  gastritis ; 
but  the  writer  has  constantly  seen  those  who  had 
habituated  themselves  to  such  indulgence  become 
the  victims  of  feeble  digestion  as  soon  as  they 
have  abandoned  the  use  of  stimulants.  It  is, 
however,  much  better  that  persons  who  are 
unable  to  take  stimulants  in  moderation  should 
suffer  from  dyspepsia  than  subject  themselves 
to  the  innumerable  other  evils  arising  from 
drunkenness.  Imperfect  mastication  is  a  com- 
mon cause  of  this  complaint.  The  writer  has 
found  that  only  19  per  cent,  of  those  who  were 
not  dyspeptics  confessed  to  the  habit  of  eat- 
ing very  quickly,  whilst  amongst  the  sufferers 
from  gastric  disorders  51  per  cent,  were  in  the 
habit  of  imperfectly  masticating  their  food. 
Persons  who  live  chiefly  on  liquids,  such  as  tea 
and  soup,  are  more  liable  than  others  to  feeble 
digestion.  In  all  probability  the  mucous  mem- 
brane becomes  relaxed,  and  the  gastric  juice  is 
too  much  diluted  to  dissolve  the  food  with  the 
requisite  rapidity.  Insufficient  exercise  is  an- 
other very  common  cause  of  the  complaint,  and 
those  who  lead  indolent  and  luxurious  lives  pay 
the  penalty  in  the  shape  of  dyspepsia.  Consti- 
pation is  another  common  cause  of  this  form  of 
indigestion,  and  it  is  partly  by  producing  this 
symptom  that  sedentary  occupations  exercise 
such  a  prejudicial  influence.  As  the  gastric  fluid 
is  secreted  from  the  blood,  it  is  evident  that  a 
normal  amount  and  quality  of  the  latter  must  be 
necessary  for  the  perfect  performance  of  the 
digestive  process.  Consequently,  we  find  that 
the  digestion  becomes  feeble  in  all  cases  of 
anaemia,  however  this  condition  may  have  been 
produced.  Numbers  of  cases  are  constantly  pre- 
senting themselves  in  the  out-patient  depart- 
ment of  every  hospital  in  which  the  symptoms 
of  atonic  dyspepsia  are  maintained  by  long- 
standing leucorrlioca  or  other  discharges.  The 
nervous  system  controls,  not  only  the  secretion 
of  the  gastric  fluid,  but  also  the  muscular  action 
of  the  organ.   Any  deviation,  therefore,  from  itt- 
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normal  state  is  apt  to  he  attended  -mth  an  alte- 
ration in  the  secretion  and  motions  of  the  sto- 
mach. In  the  more  acute  disorders  of  the  brain 
we  often  have  an  excess  of  acid  secreted ;  but 
•whenever  the  nervous  system  is  enfeebled,  the 
functions  of  the  digestive  canal  are  weakened  in 
a  corresponding  degree. 

Symptoms. — The  invasion  of  atonic  dyspepsia 
is  always  gradual,  and  in  a  large  proportion  of 
the  cases  the  symptoms  replace  those  of  acute 
or  chronic  gastritis.  There  is  seldom  any  severe 
pain,  but  the  patient  often  complains  of  a  feeling 
of  fulness  and  distension  after  meals,  which 
begins  shortly  after  eating,  and  lasts  for  an 
hour  or  two.  In  other  instances  there  is  a  sen- 
sation of  constriction,  produced  by  flatulence, 
which  affects  the  lower  part  of  the  chest,  and  is 
relieved  by  eructation.  Occasionally,  the  pain 
radiates  to  the  shoulders,  or  passes  down  the  left 
arm  and  hand,  so  severely  as  to  simulate  angina 
pectoris.  It  is  distinguished  from  that  complaint 
by  its  ooming  on  shortly  after  food,  and  not  after 
exertion.  In  other  eases  the  constriction  is  ac- 
companied by  dyspnoea,  arising,  no  doubt,  from 
the  movements  of  the  diaphragm  being  impeded 
through  its  being  pushed  upwards  by  the  dis- 
tended stomach.'  In  men  of  advanced  age  who 
are  inclined  to  obesity  there  may  be  considerable 
embarrassment  of  the  pulmonary  and  cardiac 
functions  from  this  cause,  especially  where  any 
■unusual  exertion  is  undertaken  after  a  meal.  It 
is,  perhaps,  unnecessary  to  say  that  in  hysterical 
persons,  and  in  those  whose  nervous  systems  have 
been  unduly  excited  by  alcohol,  there  is  often  a 
shrinking  from  the  slightest  touch  upon  the 
skin.  In  these  conditions  the  tenderness  is  gene- 
ral ;  it  is  not  increased  by  deep  pressure,  and  is 
often  most  loudly  complained  of  when  the  hand 
is  applied  to  a  part  distant  from  the  stomach. 
Vomiting  rarely  presents  itself,  excepting  as  the 
result  of  some  temporary  error  in  diet,  or  as  an 
accompaniment  of  hysteria  or  phthisis.  Eructa- 
tions are  generally  complained  of  ;  but,  instead 
of  the  acidity  that  accompanies  catarrhal  in- 
flammation of  the  stomach,  only  gas  or  small 
portions  of  undigested  food  are  returned.  The 
appetite  is  generally  deficient;  in  some  cases 
there  is  a  craving  for  various  indigestible  sub- 
stances, but  this  is  not  so  common  as  in  the 
inflammatory  affections  of  the  stomach.  Some- 
times there  is  an  aversion  to  aU  food.  The 
tongue  is  usually  broad,  flabby,  indented  by  the 
teeth,  but  not  red,  pointed,  or  injected,  as  in 
gastritis.  Thirst  as  a  rule  is  absent.  The  large 
intestine  corresponds  in  the  feebleness  of  its 
functional  power.  The  bowels  are  consequently 
constipated,  the  stools  disordered,  and,  in  many 
cases,  they  contain  large  portions  of  undigested 
food.  The  most  common  appearance  is  of  pieces 
of  fibre-like  tissue  that  have  escaped  the  action  of 
the  stomach,  often  mistaken  by  patients  forworms. 
The  urine  is  usually  pale  and  of  low  specific  gra- 
vity. If  it  deposits  lithates,  the  sediment  is  pale 
in  colour ;  more  generally  oxalates  or  phosphates 
make  their  appearance.  A  long  continuance  of 
imperfect  digestion  produces  loss  of  flesh  and 
strength,  but  this  is  never  to  the  extent  that  oc- 
curs in  the  organic  aflections  of  the  stomach.  The 
pulse  is  slow  and  feeble.  The  heart  is  especially 
apt  to  be  affected  with  palpitation.    Often  the 


patient  complains  of  a  sudden  tumbling  sensa- 
tion, as  though  the  heart  had  turned  over ;  afc 
other  times  the  palpitation  comes  on  after  exer- 
tion, and  relief  is  obtained  by  stooping,  or  soma 
other  change  of  posture.  Some  are  chiefly  tor- 
mented at  nights.  They  are  awakened  at  two 
or  three  o'clock  in  the  morning  with  violent  and 
irregular  palpitation.  Such  cases  occur  most 
frequently  in  the  old,  and  often  indicate  a  fatty 
condition  of  the  organ.  The  skin  is  cold  and 
clammy;  and  irregularities  in  the  circulation, 
producing  coldness  of  the  hands  or  feet,  are  con- 
stant sources  of  complaint. 

The  nervous  symptoms  constitute  the  most 
distressing  manifestations  of  the  disease,  more 
especially  when  the  affection  itself  arises  from 
an  exhausted  condition  of  the  nervous  system. 
The  patient  awakes  at  two  or  three  in  the  morn- 
ing, and  is  unable  to  sleep  for  many  hours, 
when  perhaps  he  falls  into  a  troubled  and  imre- 
freshing  slumber.  There  is  often  great  irrita- 
bility of  temper,  gloom  obscures  the  mind,  oi 
the  patient  is  incapable  of  concentrating  his 
mental  powers,  or  he  becomes  feeble  and  irre 
solute  in  character. 

Diagnosis. — Atonic  dyspepsia  is  not  likely  to 
be  confounded  with  the  painful  affections  of  the 
stomach — namely,  ulcer  and  cancer.  It  is,  how- 
ever, a  point  of  great  practical  importance  to 
distinguish  it  from  an  inflammatory  affection  of 
the  mucous  membrane.  This  is  the  more  difficult 
because  these  conditions  so  often  replace  each 
other  in  the  progress  of  a  case  of  chronic  dys- 
pepsia. The  chief  differences  are  as  follows.  In 
atonic  dyspepsia  there  is  no  epigastric  tenderness, 
which  is  usually  present  in  gastritis.  There  is 
no  pain  excepting  what  may  easily  be  referred  to 
flatulent  distension ;  and  acidity  and  heartburn 
are  much  more  rare  in  the  former.  Vomiting, 
again,  is  unusual  in  atonic  dyspepsia ;  common 
in  gastritis.  The  tongue  is  broad,  flabby,  and 
tolerably  clean,  and  forms  a  striking  contrast  to 
its  injected  tip  and  edges,  and  thick  coating  in 
the  latter  affection.  The  urine  is  pale,  depositing 
oxalates  or  phosphates,  in  a  feeble  state  of  the 
stomach ;  high-coloured,  and  loaded  with  lithates, 
when  the  organ  is  inflamed. 

Tebatmbnt. — The  first  and  most  important 
point  is  to  remove,  as  far  as  possible,  all  the 
causes  of  the  disease.  It  is  evident  if  a  patient 
is  eating  too  frequently,  or  masticates  his  food 
imperfectly,  or  leads  an  indolent  and  luxurious 
life,  all  drugs  must  be  unavailing  to  remove  his 
disease,  so  long  as  he  maintains  it  by  an  erro- 
neous system  of  living.  Again,  the  food  should 
be  of  such  a  nature  as  will  require  the  least  pos- 
sible exertion  on  the  part  of  the  stomach.  Thus, 
lightly-cooked  mutton,  chicken,  or  game  is  more 
easily  digested  than  beef,  pork,  or  lamb.  Eoast 
meat  is  more  digestible  than  boiled.  Soups  and 
broths  should  be  avoided,  as  well  as  any  large 
quantity  of  hot  tea  or  coffee.  In  bad  cases 
vegetables  had  better  be  omitted  from  the  die- 
tary for  a  time  ;  but  as  soon  as  the  patient  im- 
proves they  should  bo  again  employed.  Great 
mischief  is  often  done  by  forbidding  for  a  length 
of  time  all  vegetable  food  ;  for,  although  the  fla- 
tulence and  other  symptoms  may  be  thereby  re- 
lieved, the  general  health  soon  suffers.  In  many 
cases  it  will  be  found  useful,  where  we  are  forced 
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to  forbid  vegetables,  to  order  one  or  two  table- 
spoonfuls  of  lemon  juice  daily.  This  may  be 
either  taken  diluted  with  water,  or  squeezed 
from  the  lemon  over  the  meat.  When  there  is 
much  tendency  to  acidity,  light  puddings  and 
farinaceous  food  must  be  sparingly  used,  but 
otherwise  they  generally  agree  well.  Pastry 
and  new-baked  bread  should  be  avoided  in  all 
cases. 

When  a  person  of  middle  age  and  inclined  to 
obesity  is  troubled  with  feeble  digestion  it  is 
better  that  he  should  avoid  potatoes,  spirituous 
liquors,  sweets  and  fatty  substances ;  and  that 
he  should  use  dry  toast  instead  of  bread,  and 
a  simple  but  varied  diet.  A  dinner-pill  of  rhu- 
barb, ipecacuanha,  and  ginger  may  be  given  to 
aid  digestion,  accompanied  by  a  nervine  tonic, 
such  as  strychnia  or  tincture  of  nux  vomica, 
combined  with  nitro-hydrochloric  acid. 

Innumerable  remedies  are  recommended  for 
this  form  of  indigestion,  but  in  order  that  they 
should  be  usefully  employed,  it  is  necessary  to 
ascertain  the  cause  from  which  the  imperfect 
secretion  of  gastric  juice  has  arisen.  In  a  large 
proportion  of  the  cases  the  feeble  condition  of 
the  mucous  membrane  has  resulted  from  previous 
inflammation.  There  is  a  second  class  where, 
although  the  gland-structure  is  normal,  the 
blood  is  deficient  in  quantity,  or  is  abnormal  in 
quality.  In  a  third  the  defect  originates  with 
an  exhausted  condition  of  the  nervous  centres. 
Each  of  these  states  reqiiires  a  separate  medici- 
nal treatment,  and,  although  one  often  merges 
into,  or  is  associated  with,  another  condition,  yet 
the  features  of  one  or  other  appear  more  pro- 
minently in  each  case  that  comes  under  our 
notice. 

Where  the  feeble  digestion  has  arisen  from  a 
relaxed  state  of  the  mucous  membrane  produced 
by  previous  inflammation,  the  tonic  should  be  of 
an  astringent  character.  It  is  in  such  cases 
that  the  nitric,  nitrohydrochloric,  or  phosphoric 
acid,  either  alone  or  in  combination  with  bitter 
infusion,  is  required.  Acids  are  best  given  when 
the  stomach  is  empty,  so  that  they  may  directly 
affect  the  vascular  system  of  the  organ.  K  me- 
tallic preparations  are  preferred,  the  perchloride 
of  iron  may  be  used.  Notwithstanding  the  ad- 
verse opinions  of  many  authors,  the  writer  has 
often  found  pepsin  very  valuable  in  these  cases. 
The  pepsina  porci  is  the  best  preparation,  and 
it  may  be  given  along  with  capsicum  or  ipecacu- 
anha before,  not  after,  meals.  One  reason  why 
pepsin  so  often  proves  inefficacious  is  that  it  is 
,  not  administered  in  sufacient  doses.  In  cases  of 
feeble  digestion  in  yoimg  children  or  aged  per- 
sons, much  benefit  will  sometimes  result  from 
the  addition  of  pepsin,  in  larger  quantities  than 
\  usually  prescribed,  to  milk,  warmed  and  left  to 
'  stand  a  short  time  before  being  taken  ;  or  pep- 
tonised  food  may  be  ordered  in  some  cases.  See 
Peptonised  Food. 

Where  the  dyspepsia  arises  from  anaemia,  re- 
course must  be  had  to  iron.  If  it  is  con- 
nected with  excessive  menstrual  discharge  or 
leucorrhcea,  the  writer  has  often  found  the  phos- 
phate of  iron  and  manganese  a  useful  prepara- 
tion. In  other  cases  it  may  be  combined  with 
quinine.  The  saccharo-carbonate  and  the  am- 
monio-citrate  are  very  valuable  and  unirritating 


salts.  It  is  a  good  plan  in  these  cases  bo 
alternate  the  steel  with  other  tonics,  and  as 
liberal  a  diet  should  be  given  as  can  be  easily 
digested. 

Where  the  nervous  system  is  chiefly  in  fault 
preparations  of  nux  vomica  and  phosphorus, 
or  those  of  zinc  and  arsenic,  are  chiefly  of  use. 
Zinc  may  be  given  as  a  valerianate  along  with 
quinine,  or  as  a  superphosphate  in  combina- 
tion with  iron.  It  is  in  this  class  of  cases  that 
preparations  of  silver,  such  as  the  nitrate  and 
oxide,  are  chieflj'  valuable. 

The  colon  is  usually  as  atonic  as  the  stomach, 
and  therefore  the  bowels  require  attention  ia 
almost  every  case  that  comes  beneath  our  notice. 
All  severe  purgatives  should  be  avoided ;  for 
nothing  so  increases  the  feebleness  of  the  diges- 
tion as  the  indiscriminate  employment  of  this 
class  of  drugs.  Salines,  such  as  the  sulphate 
of  magnesia  and  the  various  mineral  waters, 
must  be  especially  prohibited.  The  most  useful 
aperients  are  rhubarb  pill,  combined  with  nux 
vomica  or  belladonna.  When  there  is  no  affection 
of  the  rectum,  the  extract  of  aloes  answers  well ; 
or  if  this  part  is  irritable  some  mild  aperient, 
such  as  senna  electuary,  may  be  employed. 
Where  a  slight  amoimt  of  acidity  is  present  the 
compound  rhubarb  powder  of  the  phjtrmacopcEia, 
or  an  occasional  dose  of  soda  and  rhubarb,  is 
most  suitable. 

4.  Stomacli,  Atrophy  of. — Analogy  would 
lead  us  to  expect  that  the  structure  of  the  sto- 
mach would  be  liable  to  atrophy,  since  this  change 
is  so  often  met  within  the  kidney,  liver,  and  other 
glandular  organs ;  and  this  expectation  would 
be  strengthened  if  we  considered  the  great  fonc- 
tional  activity  of  the  gastric  mucous  membrane, 
and  its  especial  liability  to  inflammatory  changes. 
We  find  that  atrophy  of  portions  of  the  gland- 
structure  of  the  stomach  is  exceedingly  common, 
although  sufficient  usually  remains  intact  to  en- 
able the  organ  to  perform  its  functions.  From 
his  own  investigations  the  writer  is  led  to  be- 
lieve that  a  certain  amount  of  anatomical  change 
occurs  in  every  person  after  he  has  reached  the 
middle  period  of  life,  when  the  necessity  for  a 
superabundant  supply  of  nutriment  has  ceased. 
It  takes  place  first  in  the  pyloric  region,  and 
tends  gradually  to  extend  as  age  advances. 
Caution  is  required  in  the  investigation  of  such 
changes  in  the  case  of  the  stomach,  lest  the 
effects  of  post-mortem  digestion  should  be  mis- 
taken for  those  of  disease.  In  both  the  mucous 
membrane  is  attenuated,  and  the  structure  de- 
stroyed; but  in  the  former  it  is  soft,  and  can 
be  readily  detached  by  the  slightest  pressure  of 
the  finger;  in  the  latter  it  is  firm,  adherent, 
and  usually  pale  and  anaemic.  Microscopically,  in 
■post-mortem  solution,  the  surface  is  uneven  ;  in 
atrophy  it  is  smooth,  and  the  openings  of  the 
tubes  are  sharp,  defined,  and  often  enlarged.  On 
a  section  being  made,  in  the  former  the  tissue  is 
seen  to  be  reduced  to  a  mere  mass  of  cells  and 
fat ;  in  the  latter  the  lower  ends  of  the  tubes 
are  often  enlarged  and  loaded  with  cells. 

Anatomicai,  Chabactebs. —  In  atrophy  of  the 
stomach  the  mucous  membrane  usually  escapes 
'post-mortem  digestion;  it  is  thin,  smooth,  and 
firmly  adherent  to  the  subjacent  coats.  Mjcto- 
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gcopically,  in  tlie  earlier  stage  of  the  disease 
the  solitary  glands  are  enlarged,  and  filled  -with 
cells  and  nuclei.  The  gastric  tubes,  and  some- 
times the  subjacent  muscular  fibres,  are  dis- 
placed by  these  bodies,  which  are  scattered  every- 
where through  the  membrane.  The  tubes  adhere 
firmly  to  each  other,  but  they  still  contain 
normal  cells.  Later  in  the  disease  the  solitary 
glands  appear  empty  in  their  centras,  but  sur- 
rounded by  thick  layers  of  nuclei ;  the  tubes  can 
no  longer  be  traced  throughout  their  whole 
extent,  but  can  only  be  recognised  as  bxilbs  filled 
with  fatty  cells,  or  as  lines  of  cells,  whilst  the 
whole  tissue  is  obscured  by  fatty  and  granular 
matters.  In  the  last  stage  the  solitary  glands 
have  disappeared,  and  the  tubes  are  replaced  by 
fibres.  In  some  cases  observed  by  the  writer, 
although  the  mucous  membrane  was  very  thin, 
it  was  so  fatty  that  33  per  cent,  was  removed 
when  digested  in  ether.  These  anatomical  changes 
seem  to  produce  a  concomitant  decrease  in  func- 
tional power.  Post-mortem  digestion  seldom  oc- 
curs, even  in  the  summer,  and  in  one  case  in 
which  the  writer  performed  artificial  digestion 
with  the  whole  mucous  membrane,  only  six- 
tenths  of  a  grain  of  albumen  was  dissolved,  and 
in  two  others  the  albumen  was  only  softened. 
When  a  similar  experiment  was  performed  with 
the  stomachs  of  persons  who  had  died  of  other 
diseases,  four  grains  of  albumen  was  the  average 
amount  dissolved,  the  remainder  being  softened 
and  translucent. 

Symptoms  and  Causes. — Atrophy  of  the  sto- 
mach presents  itself  clinically  in  three  different 
forms : — 

1.  We  find  it  combined  with  inflammation  of 
some  of  the  other  coats  of  the  organ,  and  proving 
fatal  by  the  exhaustion  of  the  patient.  A  man, 
thirty-nine  years  of  age,  was  admitted  into  the 
London  Hospital,  under  the  care  of  the  writer, 
in  1873.  Some  enlarged  lymphatic  glands  of  the 
axilla  had  existed  for  twelve  months,  and  for  six 
months  he  had  suffered  pain  immediately  after 
eating,  attended  by  vomiting  shortly  after  meals. 
When  admitted,  the  vomiting  occurred  daily, 
and  he  brought  up  an  intensely  acid  fluid.  This 
gradually  subsided,  but  he  lost  flesh  and  strength, 
and  died  from  exhaustion.  On  post-mortem  exa- 
mination, all  the  organs  proved  to  be  healthy, 
excepting  the  stomach,  the  coats  of  which  for 
some  distance  from  the  pylorus  were  greatly  thick- 
ened, whilst  the  mucous  membrane  was  exten- 
sively atrophied  throughout  the  whole  organ. 
Cases  Uke  this  are  mentioned  by  most  authors 
on  diseases  of  the  stomach,  and  are  usually 
quoted  to  show  how  slight  may  be  the  anato- 
mical changes  sufficient  to  produce  death.  But 
when  the  microscope  is  brought  to  bear  upon 
the  point,  the  atrophy  of  the  glandular  structure 
is  found  to  be  very  extensive,  so  much  so  that 
if  an  equal  amount  of  morbid  change  were  to 
present  itself  in  a  closely-packed  glandular 
organ,  as,  for  example,  in  the  kidney  or  liver,  it 
would  be  at  once  recognised  and  its  importance 
acknowledged. 

2.  The  second  class  includes  a  large  number 
of  the  cases  known  as  '  idiopathic  anasmia,'  and, 
in  all  proljability,  the  morbid  alterations  re- 
sult, not  from  inflammation,  but  from  degene- 
ration.   The  writer  has  met  with  some  marked 


cases  corroborating  this  statement.  Dr.  Hand- 
field  Jones  quotes  a  case  of  '  extreme  ansemia,' 
in  a  man  aged  sixty-two,  in  which  there  was 
general  atrophy  of  the  stomach  (^Morbid  Con- 
ditions of  the  Stomach,  p.  108).  Sappey  men- 
tions the  case  of  a  young  man,  aged  thirty- 
two,  who  had  died  in  a  state  of  marasmus, 
in  whom  almost  all  the  pepsiniferous  glands 
had  been  destroyed,  excepting  those  in  the  py- 
loric region.  It  is  evident  from  these  cases  that 
a  considerable  proportion  of  those  suffering  from 
idiopathic  anaemia  are  really  the  subjects  of 
atrophy  of  the  stomach.  There  is  not  much 
emaciation,  for  the  pancreas,  liver,  and  absorb- 
ing apparatus  of  the  intestines  are  capable  of 
digesting  and  taking  up  the  fat.  But  the  heart, 
like  the  other  tissues,  becomes  loaded  with 
fatty  matter ;  and  it  has  therefore  often  hap- 
pened that  the  general  feebleness  and  evident 
want  of  blood  have  been  attributed  to  this 
state  of  the  centre  of  the  circulation,  and  the 
patient  has  been  said  to  have  died  of  'fatty 
heart.' 

3.  There  is  a  third  class  of  cases  in  which 
atrophy  of  the  stomach  occurs,  without  any  very 
especial  symptoms  during  life  pointing  to  the 
organ  thus  seriously  diseased.  The  writer  care- 
fully examined  the  structure  in  fifty-seven  per- 
sons who  had  died  of  cancer  affecting  various 
organs  of  the  body.  Fifteen  of  these  were  fe 
males,  who  suffered  from  cancer  of  the  breast, 
and  of  these  75  per  cent,  presented  well-marked 
atrophy  of  the  glandular  structure  of  the  sto- 
mach. In  twenty-four  there  was  disease  of  the 
uterus,  and  gastric  atrophy  was  present  only  in 
three  of  these;  whilst  no  case  occurred  amongst 
persons  affected  with  malignant  disease  of  the 
glands,  bones,  or  skin.  It  is  evident,  therefore, 
that  the  atrophy  of  the  stomach  only  accom- 
panies certain  forms  of  cancer.  In  those  cases  of 
cancer  of  the  breast  where  the  microscope  dis- 
closed atrophy,  the  mucous  membrane  was  much 
attenuated  and  its  weight  diminished ;  in  one 
case  it  only  weighed  360  grains,  the  average 
weight  in  females  dying  from  other  diseases 
being  720  grains.  The  amount  of  pepsin  con- 
tained in  the  gland-structure  was,  in  every  case 
in  which  it  was  tested,  remarkably  deficient. 
The  diminution  in  the  weight  of  the  mucous 
membrane  in  these  cases  was  not  the  result  of  a 
general  wasting  of  the  body,  for  in  cancer  of  the 
uterus  the  average  weight  was  660  grains.  The 
co-existence  of  this  serious  disease  of  the  stomach 
with  cancer  of  the  breast,  supplies  us  with  an 
explanation  of  the  i'act,  that  many  cases  die  some 
time  after  an  operation  has  been  performed,  in 
whom  there  has  been  but  a  trifling  reappearance 
of  the  malignant  growth,  and  no  groat  amount 
of  discharge  or  of  bleeding,  to  account  for  the 
gradual  loss  of  flesh  and  strength.  The  writer 
has  seen  different  cases  of  this  kind,  and  has 
remarked  that  the  cancerous  tumour  is  usually 
slow  in  its  growth,  liable  to  contract,  and  that 
eventually  nodules  form  in  different  parts  of 
the  skin.  The  dyspeptic  symptoms  are  limited 
to  failure  in  appetite,  often  a  disgust  for  animal 
food,  and  flatulence,  accompanied  by  a  gradual 
loss  of  flesh,  strength,  and  colour. 

Diagnosis.— Atrophy  of  the  stomach  can  only 
be  diagnosed  by  the  exclusion  of  all  other  dis- 
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oases  that  tend  to  produce  anaemia.  Haemorrhage 
and  other  discharges  must,  of  course,  be  strictly 
inquired  for,  and  it  must  not  be  forgotten  that 
bleedings  may  be  going  on  in  the  digestive  canal 
without  having  attracted  the  observation  of  the 
patient.  It  must  be  also  remembered  that  anae- 
mia very  often  occurs  from  merely  temporary 
failure  of  the  digestive  powers,  at  the  com- 
mencement and  termination  of  the  catamenia. 
When  we  meet  with  a  case  of  progressive  anae- 
mia in  a  person  of  middle  life,  we  should  also 
examine  the  blood  in  order  to  exclude  leukaemia. 
In  this  disease,  as  is  well  known,  the  white 
blood-cells  are  greatly  increased  in  number, 
whilst  the  writer  has  found  in  atrophy  of  the 
stomach  a  diminution  in  both  kinds  of  cells. 
Where  we  find  the  above  diseases  absent,  no  dis- 
colouration of  the  skin,  and  no  signs  of  malig- 
nant disease,  we  may  fairly  suspect  the  presence 
of  gastric  atrophy.  This  suspicion  would  be 
strengthened  if  the  patient  were  affected  with 
cancer  of  the  breast,  or  a  hard  malignant  tu- 
mour of  any  other  organ. 

Treatment. — The  most  important  point  in 
treatment  is  the  regulation  of  the  diet.  As 
there  is  usually  a  great  distaste  for  animal  food, 
the  ingenuity  of  the  practitioner  is  often  severely 
taxed  to  discover  some  form  of  food  likely  to 
furnish  albumen  to  the  system  which  the  patient 
can  be  prevailed  upon  to  take.  The  articles 
of  diet  that  usually  agree  best  are  mutton,  fowls, 
game,  soles,  whiting,  haddock,  and  oysters.  It 
is  often  necessary  to  order  that  the  meat  should 
be  beaten  up,  or  minced,  so  that  it  may  be 
swallowed  quickly.  Milk  and  eggs,  where  they 
agree,  are  invaluable,  and  in  the  later  stages 
soups  and  animal  broths  may  be  substituted 
for  solid  food.  The  writer  has  often  recom- 
mended specially  prepared  beef-tea,  which  may 
be  composed  of  extract  of  beef  that  has  been 
digested  by  means  of  pepsin.  Some  patients 
object  greatly  to  the  taste  of  it,  and  it  is  a 
useful  plan  to  give  it  mixed  with  ordinary  beef- 
tea  or  chicken-broth,  or  with  a  proportion  of 
invalid  turtle-soup.  In  some  cases  gluten  bread 
and  gluten  chocolate  answer  well.  Other  ar- 
ticles-of  diet,  composed  of  starch  and  sugar,  are 
usually  more  readily  taken,  and  more  easily 
digested. 

As  regards  medicines,  steel  in  all  shapes  is 
beneficial.  It  may  be  combined  with  strychnia, 
quinine,  or  other  bitters,  according  to  the  cir- 
cumstances of  the  case.  Arsenic  may  be  used 
with  advantage,  but  it  will  be  found  a  good  plan 
to  alternate  it  with  other  tonics.  Pepsin  is  often 
prescribed,  but  it  does  not  produce  much  benefit. 
Acids- are  often  valuable,  the  most  useful  being 
the  hydrochloric  and  phosphoric.  They  are  best 
given,  it  is  said,  shortly  after  a  meal. 

Change  of  air,  travelling,  and  freedom  from 
the  cares  of  business,  are  generally  of  more  use 
in  retarding  the  progress  of  the  disease  than 
any  drugs  we  can  prescribe. 

5.  Stomach,  Cancer  of. — Malignant  disease 
of  this  organ  is  much  less  common  than  simple 
ulceration,  but  nevertheless  the  stomach  is  moro 
frequently  the  seat  of  cancer  than  any  other 
organ  in  the  body,  with  the  exception  of  the 
uterus.    It  is  almost  always  primary,  unless  it 


arise  from  an  extension  of  disease  from  some 
neighbouring  organ.  Secondary  malignant  affec- 
tions of  the  stomach  are  exceedingly  rare. 

jETioLOGT. — The  tendency  to  gastric  cancer 
increases  with  the  age  of  the  individual.  Dr. 
Brinton  collected  600  cases,  and  found  the 
average  age  at  death  to  be  fifty ;  the  greatest 
liability  being  between  sixty  and  seventy.  It  is 
very  rare  below  thirty,  and  up  to  forty  the 
liability  is  scarcely  equal  to  one-fifth  of  the 
whole.  Males  seem  to  be  twee  as  liable  to 
gastric  cancer  as  females,  and  although  the 
accuracy  of  this  statement  has  been  called  in 
question,  the  writer's  own  experience  tends  to 
confirm  it.  In  a  large  number  of  cases  there  is 
a  history  of  hereditary  transmission,  and  so  com- 
pletely is  this  established,  that  the  mere  fact  of 
more  than  one  member  of  a  family  having  suf- 
fered from  cancer,  would  lead  us  to  diagnose  its 
presence  in  a  doubtful  case.  Neither  anxiety, 
poverty,  nor  intemperance  seems  to  influence  the 
development  of  the  disease. 

Anatomical  Chaeactehs. — All  the  varieties  of 
cancer  of  the  stomach  are  here  met  with,  but  scir- 
rhus  is  by  far  the  most  common.    According  to 
the  researches  of  Dr.  Brinton,  it  constitutes  72 
per  cent,  of  all  the  cases.    Next  in  order  of  fre- 
quency he  places  the  medullary  form,  which 
amounts  to  1 8  per  cent.    Colloid  cancer  is  much 
more  infrequent,  excepting  when  in  combination 
with  scirrhus.    These  different  forms  are,  how- 
ever, very  often  combined  with  each  other.  Thus 
we  meet  with  scirrhus  combined  with  medul- 
lary or  colloid  cancer.    Microscopically  the  new 
growths  present  the  ordinary  appearances  cha- 
racteristic of  the  forms  of  the  disease  to  which 
they  belong.  Cancer  seems  generally  to  begin  in 
the  submucous  tissue,  and  spreads  from  thence 
to  the  other  coats.    The  muscular  structures 
vary  in  appearance  in  diflTerent  cases.    In  some 
the  normal  tissue  has  been  completely  destroyed, 
and  what  appears  to  the  naked  eye  as  muscle 
proves  to  be,  under  the  microscope,  a  mass  of 
cancer  cells  and  fibres.    In  other  cases  we  find, 
even  at  some  distance  from  the  disease,  the 
muscular  bundles  much  increased  in  thickness, 
and  the  contractile  fibre-cells  greatly  enlarged, 
with  very  prominent  nuclei.  Again,  the  presstire 
of  the  new  growth  puts  a  stop  to  nutrition,  so 
that  the  muscular  bundles  seem  to  be  reduced  to 
a  mere  mass  of  fibrous  threads.    Of  equal  in- 
terest are  the  changes  produced  in  the  mucous 
membrane.     Over  the  tumour  the  glandular 
tissue  is  generally  destroyed,  and  nothing  but 
cells  and  fibres  represent  the  original  texture. 
But  in  every  case  examined  by  the  writer  exten- 
sive disorganisation  of  the  glandular  structures 
has  been  found  at  a  distance  from  the  original 
disease.  This  is  most  marked  in  scirrhus,  where 
we  meet  with  the  intertubular  spaces  filled  with 
fibres,  the  tubes  being  atrophied,  and  often  re- 
duced to  mere  bulbs  filled  with  fatty  cells. 
Where  the  softer  varieties  of  cancer  form  the 
main  portion  of  the  disease,  the  tubes  are  every- 
where apparent,  but  are  unusually  loaded  with 
cells,  whilst  between  and  below  tlicra  nucleated 
cells  are  everywhere  profusely  scattered.  This 
destruction  of  the  glandular  structure  in  can- 
cer of  the  stomach  is  in  miirki-d  contrast  to 
what  wo  find  in  cases  of  simpln  ulcer,  for  Jn 
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this  the  normal  condition  of  the  tubes  can  be 
readily  seen  at  a  very  short  distance  from  the 
edge  of  the  sore.  Cancer  tends  in  the  majority 
of  cases  to  attack  the  orifices  of  the  stomach, 
and  here  again  is  another  point  of  difference 
between  it  and  simple  ulcer.  Its  most  frequent 
seat  is  at  the  pylorus;  according  to  Dr.  Brin- 
con  60  per  cent,  of  all  the  cases  being  located  in 
this  region.  In  13  per  cent,  it  affected  the  car- 
diac orifice,  the  fundus  being  scarcely  ever  pri- 
marily attacked.  It  always  has  a  tendency 
to  spread  in  a  transverse  direction,  so  that 
iin  annular  stricture  is  a  common  result.  When 
it  affects  the  pylorus,  it  scarcely  ever  impli- 
eates  the  duodenum;  and,  on  the  other  hand, 
it  seldom  appears  at  the  cardiac  orifice  with- 
out spreading  to  the  lower  end  of  the  oeso- 
phagus. 

Symptoms.— The  symptoms  of  gastric  cancer 
asually  show  themselves  very  insidiously.  The 
patient  complains  of  slight  distui-bance  of  diges- 
tion, acidity,  flatulence,  or  want  of  appetite.  It 
has  been  stated  that  in  the  majority  of  cases 
there  has  been  no  previous  liability  to  dyspepsia. 
No  certain  rule  can  be  laid  down  respecting  this 
point.    In  many  of  the  cases  observed  by  the 
writer,  dyspepsia  has  been  present  for  years, 
whilst  in  others  there  have  been  no  symptoms 
of  gastric  derangement,  and  the  first  signs  of  the 
cancer  have  occurred  whilst  the  patient  seemed 
in  perfect  health.    In  some  the  fatal  illness  has 
been  ushered  in  by  haematemesis ;  but  this  is 
uncommon.    Pain  is  one  of  the  most  prominent 
symptoms.    At  first  it  is  only  slight,  and  is 
often  described  as  a  dull,  gnawing  sensation, 
but,  as  the  complaint  progresses,  it  assumes 
a  more  neuralgic  character.    Generally,  it  is 
referred  to  the  epigastrium ;  in  other  instances 
to  the  back,  or  to  the  hypochondrium.    It  is  or- 
dinarilv  increased  during  digestion,  but,  unliJie 
the  pain  of  ulcer,  it  is  oft«n  equaHy  severe 
when  the  stomach  is  free  from  food.    The  pam 
of  cancer  has  been  said  by  some  authors  to 
be  occasionally  of  a  colicky  character.  This, 
probably,  arises  from  a  co-existing  atony  of 
the  colon,  for  the  writer  has  seen  cases  where 
this  kind  of  pain  was  quite  relieved  when  pro- 
per attention  was  directed  to  the  large  intes- 
tine.   There  is  generally  tenderness  on  pres- 
sure over  the  seat  of  the  cancer,  but  it  is  not 
so  localised,  nor  so  severe,  as  in  simple  ulcer. 
Unless  the  pylorus  is  obstructed,  there  is  rarely 
much  complaint  of  acidity  or  flatulence.  This 
arises  from  the  fact  that  the  absence  of  ap- 
petite prevents  the  padent  from  indulging  in 
any  large  amount  of  food.    When  the  growth 
affects  the  pylorus,  the  same  symptoms  are  pro- 
duced as  in  obstruction  of  this  opening 
any  other   cause  (s 

Vomiting  is  a  very  „  ut 
occurred  according  to  Dr.  Bnnton,  .n  »7  per 
cent,  of  iiis  cases.  It  varies  greatly,  'f'^ovAmg 
to  the  part  of  the  organ  affected.  In  disease  of 
the  cardiac  orifice  it  is  almost  alwi  ^ 
arises  partly  from  the  co-existing  affection  of  tue 
oesophagus.  When  the  body  of  the  organ  isMilone 
implicated,  it  may  be  entirely  absent,  but  in 
nvloric  contraction  it  usually  takes  place  at  a 
lengthened  interval  after  food.  Loss  of  appetite 
is  almost  always  present,  and  it  shows  itself,  not 
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only  in  the  later  stages,  but  at  a  comparatively 
early  period  in  the  disease.  The  loss  of  appetite 
is  most  marked  in  scirrhus,  and  it  often  forms  a 
useful  diagnostic  sign,  for  in  simple  ulcer  the 
appetite  is  generally  unaffected.  The  tongue  i.i 
usually  dry,  but  thirst  is  seldom  much  com- 
plained of.  The  bowels  are  often  confined  in 
the  earlier  stages,  from  the  imperfect  muscular 
action  of  the  upper  part  of  the  canal,  but  as  the 
disease  progresses  diarrhoea  frequently  occurs, 
and  tends  to  enfeeble  the  patient.  The  most  strik- 
ing feature  of  the  disease  is  the  steady  and  often 
rapid  loss  of  flesh  and  strength  that  accom- 
pany it.  We  meet  in  the  post-mortem  room  with 
no  other  examples  of  such  extreme  emaciation 
as  are  encountered  in  bodies  after  death  from 
this  disease.  No  case  ever  runs  its  whole  course 
without  this  symptom  manifesting  itself.  The 
lips  become  pale,  and  the  skin  often  of  a  greenish, 
or  slightly  jaundiced  hue.  How  are  we  to  explain 
this  cachexia,  which  seems  always  to  occur  in 
gastric  cancer,  although  it  is  often  not  even 
marked  in  the  malignant  affections  of  other 
organs  ?  No  doubt,  where  there  is  a  rapidly 
growing  tumour,  the  wasting  of  the  blood  and 
the  co-existing  dischage  from  the  seat  of  the 
disease,  are  sufficient  to  account  for  it.  Where, 
as  in  scirrhus,  these  codditions  are  often  absent, 
the  chief  cause  of  the  loss  of  appetite,  the 
failure  in  strength,  and  the  change  in  colour,  is 
the  atrophy  of  the  glandular  structure  of  the 
stomach,  which,  as  already  pointed  out,  usually 
accompanies  the  disease.  The  pulse  is  ordinarily 
soft  and  feeble,  for  in  this,  as  in  other  forms 
of  cancer,  an  enfeebled  condition  of  the  heart, 
arising  from  a  softened,  fatty  state  of  its  muscu- 
lar tissue,  is  commonly  present.  If  fever  is  ex- 
cited by  the  occurrence  of  any  local  inflammation, 
the  pulse  is,  for  a  time,  increased  in  force  and 
frequency.  Although  the  above  are  usually  the 
symptoms  of  gastric  cancer,  the  practitioner  must 
not  expect  them  to  be  always  present.  He  ma,y 
be  called  to  a  middle-aged  or  elderly  man,  in 
whom  a  rapid  loss  of  flesh,  strength,  colour,  and 
appetite  are  the  ( mly  indications  of  the  fatal  disease 
under  which  he  labours.  The  patient  may  assert 
that  he  has  neither  pain,  nausea,  flatulence,  nor, 
in  fact,  any  symptom  pointing  to  a  derangement 
of  his  gastric  functions.  The  mere  loss  of  ap- 
petite and  strength  in  an  elderly  person  should 
be  sufficient  to  awaken  suspicion,  and  demand 
a  most  careful  exploration  of  all  the  abdominal 
organs. 

GouESB  AND  Duration. — Cancer  of  the  sto- 
mach destroys  life  more  rapidly  than  a  similar 
affection  of  almost  any  other  organ  in  the  body, 
and  it  has  been  calculated  that  the  average 
duration  of  the  disease  is  about  one  year 
the  maximum  being  thirty-six  months,  whilst 
the  shortest  period  in  which  life  is  destroyed 
from  the  first  symptoms  being  noticed  is  only 
one  month.  The  encephaloid  form  is  most  rapid 
in  its  course,  because  its  growth  is  quicker,  and 
the  neighbouring  organs,  such  as  the  liver  and 
lymphatic  glands,  are  more  often  implicated. 
Colloid  cancer  is  the  slowest  in  producing  death, 
and  most  of  the  more  chronic  cases  have  con- 
sisted of  tliis  form  of  malignant  tumour.  Severe 
iiiiemorrhage  is  more  rare  than  in  simple  ulcer, 
but  there  is  a  greater  tendency  to  a  constant 
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oozing  of  blood  from  the  ulcerated  surface.  The 
blood,  thus  slowly  effused,  is  acted  upon  by  the 
gastric  juice,  and  when  vomiting  occurs,  it  is 
rejected  like  '  coffee  grounds.'  This  appearance 
of  the  vomited  matter  used  to  be  considered  as 
pathognomonic  of  cancer,  but  it  is  now  known 
that  it  only  arises  from  the  blood  being  slowly 
effused,  and  may,  therefore,  present  itself  in 
other  forms  of  gastric  disorder.  Peritoneal  per- 
foration is  more  rare  than  in  simple  ulcer  ;  but 
•we  more  frequently  meet  with  communication 
between  the  stomach  and  other  organs,  such  as 
the  colon.  In  such  a  case  there  may  be  sterco- 
caceous  vomiting,  or  diarrhoea  may  be  excited  by 
>.he  gastric  contents  finding  their  way  into  the 
large  intestine.  Marked  relief  of  the  symptoms 
of  cancer  may  be  temporarily  afforded  by  such  a 
perforation,  although  this  is  not  common.  In 
still  more  rare  cases  adhesions  occur  between 
the  stomach  and  the  parietes  of  the  abdomen, 
and  an  external  opening  is  produced.  As  the 
disease  progresses,  other  symptoms  are  generally 
observed.  In  some  cases  ascites  occurs ;  in  others 
oedema  of  the  legs;  in  others  jaundice  is  pro- 
duced by  the  pressure  of  the  enlarged  glands  on 
the  gaU-ducts,  or  by  the  implication  of  the  liver 
itself. 

Physical  Signs. — The  chief  and  most  impor- 
tant physical  sign  presented  by  gastric  can- 
cer, is  the  presence  of  a  tumour.  Dr.  Brin- 
ton  calculated  that  it  is  present  in  80  per  cent, 
of  all  the  cases,  and  probably  this  estimate  is 
not  far  from  the  truth.  It  is  usually  well-de- 
fined, hard,  and  nodular;  and  not  unfrequently 
isolated  nodules  can  be  felt  in  its  neighbourhood. 
The  sound  on  percussion  is  generally  more  or 
less  tympanitic.  The  tumour  is  usually  found 
in  the  epigastrium,  or  in  the  right  hypochondriac 
region,  more  rarely  near  the  umbilicus.  As  a 
rule,  it  is  fixed,  and  does  not  move  downwards 
with  the  respiration ;  but  in  -fiome  instances, 
where  adhesions  had  not  formed,  it  has  been 
dragged  downwards  by  the  weight  of  the  stomach, 
and  has  presented  itself  as  low  as  the  hypogas- 
trium.  It  is  most  readily  discovered  when  the 
pylorus,  or  the  smaller  curvature,  is  the  part 
affected.  Where  the  cardiac  orifice  is  the  seat  of 
the  mischief,  the  growth  may  be  so  deeply  situ- 
ated that,  unless  it  is  of  large  size,  it  may 
elude  discovery.  There  are  certain  chances 
of  error  as  regards  a  tumour  caused  by  gas- 
tric cancer,  against  which  we  should  be  on  our 
guard.  Thus  the  swelling  may  arise  from  a 
feculent  collection  in,  or  from  disease  of,  the 
colon.  Again,  cases  are  given  where  the  stomach 
was  found  filled  with  string,  hair,  or  cocoa-nut 
shavings,  and  in  each  case  a  tumour  existed 
during  life.  The  rectus  muscle,  when  in  a  stfite 
of  tension,  may  give  rise  to  the  sensation  of  a 
tumour,  and  it  is  only  by  altering  the  position  of 
the  patient  that  the  mistake  can  be  obviated. 

The  size  of  the  stomach  in  gastric  cancer 
varies  according  to  the  orifice  affected,  and  in 
this  way  m;iy  prove  ii  useful  aid  in  diagnosis. 
When  the  pylorus  is  obstructed,  the  organ  is 
usually  enlarged;  when  the  cardiac  orifice  is 
narrowed,  the  organ  becomes  decreased  in  size, 
and  we  derive  less  assistance  from  the  examina- 
tion of  the  vomited  matters  than  might  be 
expected.     In  dilated  stomach  they  are  m  a 


state  of  fermentation,  and  contain  sarciuae  and 
torulae.  Occasionally  there  are  portions  of 
cancerous  masses',  but,  as  a  general  rule,  these 
are  too  much  decomposed  to  afford  satisfactorj 
evidence.  In  one  case  observed  by  the  writer,  a 
number  of  particles  of  the  intestine,  with  the 
villi  attached,  were  discovered  by  the  microscope 
in  the  rejected  fluids,  showing  that  the  can- 
cerous mass  had  invaded  the  duodenum.  In  some 
instances  of  doubtful  cancer,  the  fluids  vomited 
become  quite  solid  when  boiled  with  liquor  po- 
tassge ;  and  this  may  prove  a  useful  indication  in 
certain  cases. 

Diagnosis. — In  the  earlier  stages,  and  before 
the  existence  of  ulceration,  gastric  cancer  may  be 
readily  overlooked.    We  are  apt  to  consider  a 
person  who  complains  of  pain  at  the  epigastrium, 
flatulence,  and  other  symptoms  of  indigestion,  a*- 
merely  suffering  from  dyspepsia.    The  loss  of 
appetite  is,  however,  generally  a  more  promi- 
nent symptom  in  the  early  stages  of  cancer  thaii 
in  dyspepsia,  and  if  the  patient  be  a  person  of 
middle  age,  and  is  rapidly  losing  flesh,  the  pro- 
gress of  the  case  should  be  most  narrowly 
watched,  and  the  abdomen  frequently  explored 
for  any  appearance  of  tumour.    The  chief  diffi- 
ciilty  in  diagnosis  is  to  distinguish  cancer  from 
simple  ulcer ;  and  it  is  often  requisite  to  watch 
the  case  for  some  time  before  a  decided  opinion 
can  be  formed.    As  a  general  rule,  the  pain  is 
more  severe,  more  increased  by  food,  and  mort 
relieved  by  vomiting,  in  cases  of  ulcer  than 
of  cancer.    On  the  other  hand,  it  is  less  fixed 
to  one  spot,  and  is  more  neuralgic  in  cancer. 
The  vomiting  is  more  immediate  after  food, 
when  the  cardiac  orifice,  and  is  longer  delayed, 
when  the  pylorus  is  affected  bj  cancer  than  in 
cases  of  simple  ulcer.    The  fluids  rejected  in 
chronic  ulcer  contain  no  fragments  of  mucous 
membrane,  although  these  may  be  present  in 
acute  cases,  and  the  rejected  matters  do  not 
solidify  when  boiled  with  liquor  potassae,  as  they 
sometimes  do  in  cancer.    In  one  doubtful  case 
the  writer  ventured  on  the  diagnosis  of  a  simple 
iilcer,  from  finding  in  the  fluids  vomited  a  short 
time  after  eating  a  large  amount  of  peptones. 
The  patient,  against  all  expectation,  perfectly 
recovered.    Severe  haematemesis  should  lead  ut- 
to  suspect  ulcer,  frequent  '  coffee-ground  '  vomit 
incline  us  to  the  diagnosis  of  cancer.    Loss  of 
flesh  and  strength,  although  present  in  both  cases, 
is  much  more  rapid  and  decided  in  cases  of 
cancer  ;  and,  in  like  manner,  where  we  can  find 
no  evidence  of  haemorrhage  from  any  organ, 
great  pallor  of  the  lips  and  throat  should  lead  us 
to  suspect  it.    Again,  as  cancer  seldom  appears 
in  those  below  thirty-five  years  of  age,  and 
quickly  destroys  life,  we  should  decide  in  favour 
of  simple  ulcer  if  the  sjrmptoms  occurred  in  n 
young  person,  and  had  lasted  for  many  ycaxt-. 
The  presence  of  a  tumour,  in  case  proper  pre- 
cautions have  been  used  to  prevent  mistakes  on 
this  point,  will  settle  the  question  in  favour  of 
cancer. 

In  doubtful  cases,  the  distinction  between  a 
tumour  of  the  stomach  and  colon  may  be  some- 
times assisted  by  the  plan  adopted  in  the  fol- 
lowing case.  A  patient  was  admitted  into  the 
London  Hospital  with  a  hard  tumour  below  th<- 
left  hypochondrium.    As  his  symptoms  did  not 
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definitively  point  to  gastric  caneer,  there  -was 
much  difference  of  opinion  as  to  the  nature  of 
the  disease.  The  West  edge  of  the  tumour 
was  first  marked  out  with  ink  on  the  skin,  when 
a  considerable  quantity  of  soap  and  water,  well 
frothed,  was  injected  by  the  rectum.  The  edge 
of  the  tumour  was  raised  two  or  three  inches, 
but  its  note  on  percussion  was  not  clearer  than 
1  before.  As  soon  as  the  bowels  had  acted  freely, 
"^the  patient  was  requested  to  drink  a  pint  of 
■(effervescing  liquid,  and  now  the  edge  of  the 
■  tumour  descended  considerably,  and  the  note  on 
percussion  became  more  tympanitic.  Erom  the 
injection  into  the  colon  raising  the  tumour,  it 
was  plainly  not  connected  with  the_  intestine, 
whilst  from  the  percussion  note  becoming  clearer 
after  the  drinking  of  the  soda  water,  it  was 
evident  that  it  overlay,  or  was  in  some  way 
connected  with,  the  stomach.  In  all  doubtful 
cases  the  stomach-pump  should  be  used. 

Phognosis. — The  prognosis  of  any  case  of  gas- 
tric cancer  is  always  unfavourable.  It  is  bad  in 
proportion  to  the  rapidity  of  the  progress  of  the 
case ;  the  early  occurrence  of  the  vorniting  ;  the 
frequency  of  haemorrhage  ;  and  the  evidence  that 
other  organs,  such  as  the  liver,  are  also  impli- 
cated. 

Teeatment.— There  is  not  much  to  be  ex- 
pected in  the  treatment  of  this  disease.  Inas- 
much as  we  are  unable  to  check  the  progress 
of  the  malady,  all  om-  eflforts  must  be  directed 
to  the  relief  of  symptoms,  and  to   support,  as 
well  as  we  can,  the  strength  of  the  patient.  Good 
and  weU-selected  food,  rest,  and  a  fair  supply 
of  stimulants,  often,  for  a  time,  appear  to  afford 
new  strength  to  those  overpowered  by  the  dis- 
ease.   If  the  body  of  the  stomach  be  the  part 
affected,  the  indications  for  treatment  are  the 
same  as  in  simple  ulcer.    Wlien  the  pylorus  is 
narrowed,  the  same  plan  must  be  pursued  as 
when  stricture  of  that  opening  has  occurred  from 
any  other  cause.  Cardiac  obstruction  often  brings 
with  it  the  greatest  misery  to  the  patient.  He  is 
tormented  with  hunger  which  he  is  unable  to 
appease,  and  death  gradually  approaches  by 
starvation.    In  such  cases  the  writer  has  in  vain 
tried  the  application  of  ice-bags,  belladonna  ex- 
ternally and  internally,  and  the  hypodermic  in- 
jection of  morphia.    So  long  as  nutritive  ene- 
mata  can  be  borne  they  should  be  given,  and  if 
diarrhoea  is  produced  by  them  small  doses  of 
laudanum  may  be  mixed  with  them.    In  a  case 
of  this  kind  in  the  London  Hospital,  great  relief 
was  afforded  by  the  passing  of  a  narrow  gum 
elastic  tube  into   the  stomach,  and  poiwing 
through  it  liquid  food.  After  the  tube  had  been 
used  for  a  little  time  the  patient  was  able  to  take 
liquids,  and  gained  considerably  in  weight ;  but 
eventually  the  opening  became  so  constricted 
that  the  tube  could  not  be  made  to  enter  the 
stomach. 

6.  Stomach,  Concretions  in.— Concretions 
in  the  stomach  are  composed  of  various  indigest- 
ible substances  that  have  been  swallowed,  such 
as  hair,  paper,  cotton,  cocoa-nut  fibre,  &c.  They 
chiefly  occur  in  idiots  and  lunatics.  In  some  of 
the  cases  recorded  a  tumour  has  been  observed 
during  the  life  of  the  patient.  Concretions  of 
this  kinl  may  give  rise  to  perforation,  but  more 
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generally  they  set  up  inflammation  of  the  mucous 
membrane,  followed  by  peritonitis. 

7.  Stomach,  Contraction  of.— Contraction 
of  the  stomach  may  be  general,  or  confined  to  one 
part.  "When  general,  the  stomach  is  uniformly 
reduced  in  size.  This  conditioa  is  the  result  of 
long-continued  abstinence  from  food.  _  Thus,  in 
disease  of  the  oesophagus  or  of  the  cardiac  orifice 
of  the  stomach  we  meet  with  it,  and  sometimes 
to  such  an  extent  that  the  organ  is  contracted  to 
the  size  of  the  intestine.  Again,  when  vomiting 
has  been  excessive  and  long-continued,  as  in 
acute  gastritis,  a  diminution  in  capacity  is  ob- 
served. In  all  these  cases,  although  the  organ 
appears  to  be  so  much  reduced  in  size,  it  readily 
assumes  its  normal  dimensions  when  artificially 
distended.  The  stomach  may  be  generally  les 
sened  by  the  contraction  of  a  cancer  or  ulcera- 
tion situated  in  the  smaller  curvature.  The 
lessened  capacity  may  be  partly  due  to  the  small 
amount  of  food  that  could  be  retained  on_  ac- 
count of  the  constant  vomiting,  but  it  is  chiefly 
owing  to  the  drawing  together  of  the  orifices, 
which  in  extreme  cases  may  be  separated  from 
each  other  by  a  very  small  space.  Partial  con- 
traction of  the  stomach  may  result  from  the 
puckering  up  of  the  coats  of  the  organ  by  the 
cicatrisation  of  an  ulcer.  Cases  are  recorded  in 
which  the -stomach  was  divided,  by  the  contrac- 
tion of  a  cicatrix,  into  two  distinct  pouches,  com- 
municating with  each  other  by  a  very  narrow 
canal.  Where  the  contraction  occurs  in  the 
pyloric  region,  the  contents  of  the  stomach  can- 
not be  forwarded  into  the  duodenum,  and  hyper- 
trophy of  the  muscular  structure,  together  with 
dilatation  of  the  fundus  of  the  stomach,  is 
generally  the  consequence.  See  Pyloetjs,  Dis- 
eases of. 

8.  Stomach,  Dilatation  of.— This  may  occur 
either  in  an  acute  or  chronic  form. 

(1)  Acute  dilatation.— This  form  IS  exceed- 
ingly rare,  and  has  attracted  but  little  atten- 
tion until  of  late  years.  The  earhest  case  on 
record  is  that  of  a  lady  mentioned  in  the  fourth 
volume  of  the  Pathological  Transactions,  by 
Dr  MiUer  and  Dr.  Humby.  She  had  been 
under  treatment  for  piles  shortly  before  her  ill- 
ness, and  the  abdomen  had  been  observed  to 
have  increased  in  size.  She  was  attacked  with 
vomiting  of  immense  quantities  of  fluid.  Ihe 
vomiting  ceased  four  days  afterwards,  and  the 
abdomen  was  found  to  be  greatly  enlarged.  After 
death  the  cause  of  the  abdominal  distension 
proved  to  be  the  stomach,  which  was  so  much 
dilated  that  it  was  capable  of  holding  10  pints 
of  liquid.  Dr.  H.  Bennett,  of  Edinburgh,  relates 
a  similar  case,  and  attributes  the  dilatation  to  a 
large  quantity  of  effervescing  liquid  the  patient 
had  swallowed  to  allay  his  thirst.  Dr.  Hilton 
Fagge,  in  the  Guy's  Hospital  Reports  (vol.  xviu. 
Third  Series),  describes  two  cases  that  had  fiiUen 
under  his  notice,  and  also  mentions  that  two 
similar  cases  had  been  observed  at  Guy's  Hos- 
pital during  fourteen  years. 

Diagnosis. — The  signs  of  the  dilatation,  ac- 
cording to  Dr.  Eagge,  are:— '1.  A  rapidly  in- 
creasing distension  of  the  abdomen,  which  is 
unsymmetrical,  the  left  hypochondrium  being 
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full,  while  the  right  hypoohondrium  is  compara- 
tively flattened.  2.  The  existence  of  a  surface- 
marking  descending  obliquely  towards  the 
umbilicus  from  the  left  hypochondrium,  and 
corresponding  with  the  dragged-down  lesser 
curvature  of  the  stomach,  this  line  appearing  to 
descend  with  each  inspiration.  3.  The  presence 
of  fluctuation  in  the  lower  part  of  the  abdomen. 

4.  The  occurrence  of  splashing  when  the  dis- 
tended part  of  the  abdomen  is  manipulated. 

5.  The  presence  of  a  uniformly  tympanitic  note 
over  a  large  part  of  the  distended  region,  when 
the  patient  lies  flat  on  his  back.  Above  the 
pubes,  on  the  other  hand,  there  may  be  dulness 
on  percussion,  simulating  that  of  a  distended 
bladder. 

Treatment.— There  is  no  doubt  that  the  treat- 
ment recommended,  and  in  one  case  employed, 
by  Dr.  Fagge  is  the  proper  one,  namely,  to 
empty  the  distended  stomach  as  quickly  as  pos- 
fiible  with  the  stomach-pump ;  and  to  maintain 
life  by  nutrient  and  stimulating  enemata. 

(2)  Chronic  dilatation, — .^Etiologt. — The 
most  common  causes  of  dilated  stomach  are  con- 
ditions that  prevent  the  egress  of  the  digested 
food  into_  the  duodenum.   1.  Cancer  affecting  the 
pylorus  is  the  most  usual  cause.    It  may  pro- 
duce obstruction  at  the  duodenal  opening,  either 
by  the  formation  of  a  hard  scirrhous  ring,  or  by 
the  projection  inwards  of  fungoid  growths.  2. 
The  narrowing  of  the  pylorus  arises  in  some 
cases,  not  from  malignant  disease,  but  from 
fibroid  thickening  taking  place  below  the  mu- 
cous membrane;  or  more  rarely  thickening  of 
the  mucous  membrane  alone  suffices  to  narrow 
the  opening  into  the  duodenum.    3.  A  simple 
ulcer  near  the  pylorus,  or  the  cicatrix  of  a 
healed  ulcer,  may  cause  the  obstruction.  4.  The 
pressure  of  tumours  upon  the  pylorus  or  duo- 
denum externally  may  prevent  the  due  evacua- 
tion of  the  contents  of  the  stomach.    The  tu- 
mours are  usually  of  a  malignant  nature,  but, 
more  rarely,  the  same  effect  may  arise  from 
enlarged  scrofulous  glands.  5.  The  stomach  may 
be  displaced  by  adhesions,  or  the  pylorus  so 
dragged  downwards  that  dilatation  results.  6. 
The  stomach  may  become  dilated  from  paralysis 
of  its  muscular  coat,  produced,  as  in  a  case 
given  by  Dr.  "Wilks,  by  injury  to  the  splanchnic 
nerves ;  or,  as  in  an  instance  which  occurred  to 
the  writer,  from  a  fibroid  change  in  the  muscular 
coat.    A  certain  amount  of  dilatation  is  by  no 
means  uncommon  as  a  result  of  chronic  catarrhal 
gastritis. 

Anatomical  Chaeactehs  and  Pathology. — 
When  we  lay  open  the  abdomen,  the  stomach  is 
found  to  be  greatly  increased  in  size,  often  so 
much  so  that  it  appears  to  fill  the  whole  cavity. 
The  greater  curvature  lies  below  the  umbilicus, 
in  extreme  cases  even  as  low  as  tlie  pubes. 
The  position  of  the  pylorus  varies  according  to 
the  nature  of  the  co-existing  disease.  Sometimes 
it  is  tied  down  by  adhesions  to  its  original  site; 
at  others  it  has  been  dragged  downwards  by 
the  weight  of  the  enlarged  organ,  and  is  situated 
at  a  much  lower  level.  When  the  stomach  is 
laid  open,  it  is  found  partially  or  wholly  filled 
with  a  dark-coloured  frothy  fluid,  the  amount  of 
Its  contents  being  often  enormous.  The  ruga 
are  effaced  by  the  constant  stretching,  and  the 
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mucous  membrane  presents  a  level  surface,  which 
is  generally  more  or  less  softened  by  the  action 
of  the  acid  contents  upon  it  after  death. 
Microscopically,  the  glandular  structure  is  found 
to  have  suffered  from  the  long-continued  stretch- 
ing. In  one  case  the  writer  found  the  tubes 
visible,  but  widely  separated  from  each  other, 
the  gastric  cells  being  large  and  fatty.  In 
another  case  the  destruction  had  proceeded  still 
further;  a  large  proportion  of  the  tubes  had 
been  destroyed,  and  were  replaced  by  fibrous 
tissue,  the  muscular  tissue  being  also  thin  and 
fibrous.  In  other  cases  the  muscular  structure 
proves  to  be  in  a  state  of  hypertrophy,  this  con- 
dition being  usually  most  distinct  in  the  pyloric 
region. 

Symptoms. — As,  with  the  rare  exceptions  be- 
fore noticed,  where  the  dilatation  occurs  sud- 
denly, the  stomach  only  slowly  enlarges,  the 
symptoms  manifest  themselves  very  gradually. 
They  are  preceded  by  those  of  the  malady  which 
gave  rise  to  the  dilatation.    Thus,  the  patient 
may  for  many  years  have  suffered  from  the 
severe  pain  after  food  and  vomiting  indicative 
of  ulceration  ;  or  frequent  attacks  of  waterbrash, 
or  flatulence  and  acidity,  may  have  led  to 
the  suspicion  of  fibroid   degeneration  of  the 
pylorus.    Unless  cancer  should  co-exist,  there  is 
seldom  much  complaint  of  pain,  but  a  sensation 
of  weight  and  fulness  is  usually  experienced. 
More  generally,  attacks  of  heartburn  present 
themselves,  and  a  scalded  feeluig  of  the  stomach 
and  oesophagus  annoys  the  patient.    In  some, 
there  is  a  constant  sense  of  craving  referred  to 
the  epigastrium.     Vomiting  is  almost  always 
present,  although  it  may  be  absent  for  consider- 
able intervals.    It  does  not  occur,  as  in  gastric 
ulcer,  shortly  after  food,  nor  is  there  usually 
any  complaint  of  nausea.    The  patient  feels  full 
and  uncomfortable,  often  has  a  sensation  as  if 
fermentation  were  going  on  in  the  abdomen  for 
two  or  three  days,  until  he  gets  relief  by  the 
evacuation  from  the  stomach  of  au  enormous 
quantity  of  liquid.    In  other  cases,  the  vomiting 
occurs  more  frequently,  most  generally  at  night, 
or  towards  the  morning.    He  experiences  great 
relief  for  a  few  hours  or  days,  as  the  case  may  be, 
until  the  fluid  again  collects  in  suflicient  quantity 
to  produce  discomfort.  There  is  no  great  amount 
of  straining  during  the  attacks  of  vomiting,  and 
if  the  abdomen  be  examined  as  soon  as  the  act 
is  terminated,  the  stomach  is  still  found  to  be 
full.    It  seems,  indeed,  as  if  the  contents  were 
only  partially  pumped  off  by  the  action  of 
the  diaphragm  and  the  abdominal  muscles,  the 
stomach  itself  being  quite  passive.    In  some 
cases  haeraatemesis  occurs,   but  this   is  rare, 
unless  cancer  be  also  present.    The  characters 
of  the  vomited  matter  are  peculiar ;  usually 
they  are  of  a  more  or  less  dark  brown  colour, 
very  sour,  edging  the  teeth  and  scalding  the 
throat  of  the  patient.    When  the  liquid  is 
allowed  to  stand,  it  soon  becomes  covered  with  a 
thick  scum,  and  deposits  a  thick  brown  sedi- 
ment. Chemically,  it  is  found  to  contain  various 
acids  produced  by  the  decomposition  of  the 
food.     Microscopically,  we  meet  with  sarcinse 
and  torulae  in  great  abundance,  intermixed  with 
particles  of  partially  digested  food,  and  with 
mucus.    In  a  few  cases,  bile  is  evacuated,  but 
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this  is  an  unoommon  circumstance,  and  espe- 
cially where  there  is  a  narrow  stricture  at  the 
pylorus.  Acid  eructations  are  very  common,  and 
often  more  distressing  to  the  patient  than  any 
other  symptom.  Thirst  is  usually  complained  of, 
and  an  excessive  secretion  of  saliva  is  frequently 
remarked.  The  tongue  has  nothing  characteris- 
tic. The  appetite  is  bad  where  cancer  co-exists, 
but  in  other  cases  it  is  good,  often  voracious. 
The  bowels  are  almost  always  constipated,  and 
the  stools  hard  and  knotty.  The  urine  is  usually 
acid,  and  often  deposits  an  abundant  sediment 
of  lithates.  The  nutrition  of  the  patient  soon 
suffers,  and  loss  of  flesh  and  strength  always 
accompanies  the  disease.  Death  eventually  takes 
place  by  exhaustion,  being  not  unfrequently  pre- 
ceded by  swelling  of  the  feet  and  legs. 

Physical  Signs. — The  abdomen  is  perhaps  dis- 
tended, and  coTered  with  enlarged  and  tortuous 
veins.  The  shape  is  characteristic,  the  upper 
curvature  of  the  stomach  being  visible  as  it 
stretches  across  between  the  false  ribs,  the  epi- 
gastrium being  hollow  instead  of  prominent,  and 
the  abdomen  much  fuller  on  the  left  than  on  the 
right  side.  When,  as  is  so  often  the  case,  the  mus- 
cular coat  is  in  a  state  of  hypertrophy,  the  ver- 
micular movements  may  be  seen  through  the 
stretched  and  attenuated  integuments.  The 
movements  are  slow  and  gradual,  proceeding 
usually  towards  the  right  side  of  the  body.  They 
are  almost  constant,  but  can  be  quickened  by 
the  application  of  cold  or  by  galvanism.  Too 
great  stress  must  not  be  laid  upon  this  symptom. 
Vermicular  movements  are  visible  in  the  parts 
above  the  stricture,  whenever  any  portion  of 
the  gastro-intestinal  tube  is  contracted.  The 
sounds  on  percussion  vary  as  the  dilated  sto- 
mach is  fuU  of  air  or  of  fluid.  The  tympanitic 
sound  is  best  heard  when  it  is  only  partially 
fuU.  By  changing  the  position  of  the  patient, 
•we  are  enabled  to  show  that  the  fluid  gravitates 
in  the  enormously  dilated  organ.  By  lowering 
the  head  and  raising  the  hips  and  legs,  we 
may  generally  define  the  lower  boundary  of  the 
stomach,  by  the  clear  sound  which  is  thus 
exchanged  for  a  dull  one  on  percussion.  Bam- 
berger asserts  that,  by  placing  the  stethoscope 
over  the  stomach  whilst  the  patient  is  drinking, 
we  can  hear  the  fluid  fall  into  the  distended 
cavity.  This,  in  the  writer's  opinion,  is  of  little 
value,  for  he  has  distinctly  heard  the  passage  of 
food  through  a  stricture  of  the  cardiac  opening, 
where  the  stomach  was  smaller  than  normal. 

Diagnosis. — With  ordinary  care,  a  dilated 
stomach  is  not  likely  to  be  confounded  with  any 
other  abdominal  disease.  The  chief  points  to 
bear  in  mind  are — the  large  extent  over  which 
there  is  a  tympanitic  sound;  the  irregular  dis- 
tension of  the  abdomen ;  the  hollowness  of  the 
epigastric  region;  the  fulness  of  the  left  side 
of  the  abdomen;  the  vermicular  motion  apparent 
over  the  dilated  organ  ;  the  peculiarity  of  the 
vomiting;  and  the  large  amount  of  fluid  thus 
evacuated  of  an  acid  character,  presenting  under 
the  microscope  torulffi  and  sarcinse.  The  dia- 
gnosis of  the  cause  of  the  dilatation  must  be 
determined  by  the  history  of  each  case. 

Theatment. — The  indications  for  treatment 
are  suflSciently  evident,  but  unfortunately  they 
are  most  difficult  to  meet. 


a.  It  is  evident  that  it  is  a  matter  of  the  first 
importance  to  keep  the  stomach  as  empty  as 
possible,  so  as  to  allow  of  its  contraction.  This 
can  only  be  effected  by  giving  small  quantities 
of  liquid  food  at  a  time,  and  frequently.  But  it 
must  not  be  forgotten  that  if  the  patient  fails 
to  fill  the  long-distended  organ,  a  sensation  of 
faintness  and  craving  will  be  induced  that  will 
tempt  him  to  set  at  defiance  all  our  directions. 
Consequently,  we  may  be  often  obliged  to 
give  way  to  his  solicitations,  and  aUow  food  of 
a  solid  character.  The  main  point,  however,  is, 
as  much  as  possible,  to  restrict  the  supply  of 
food.  In  bad  cases  the  writer  finds  it  a  good 
plan  to  order  nutrient  enemata,  as  well  as  small 
quantities  of  food  by  the  mouth.  See  Enema, 
The  plan  of  washing  out  the  stomach,  by  means 
of  a  stomach-pump,  with  Vichy  water  or  a  strong 
alkaline  solution,  has  not  been  so  successful  in 
the  hands  of  the  writer  as  he  expected.  In  one 
case  it  had  no  appreciable  effect  in  giving  relief; 
and  in  another  the  patient  complained  so  much 
of  it  that  he  was  forced  to  abandon  its  use. 

b.  The  muscular  action  of  the  stomach  must 
be  as  much  as  possible  facilitated.  The  writer 
has  used  galvanism,  but  with  no  ultimate  benefit. 
Elastic  abdominal  belts  may  afford  support  to 
the  overloaded  organ.  What,  however,  is  always 
more  or  less  beneficial  is  to  keep  up  a  free  action 
on  the  large  intestine  by  enemata.  Injections  of 
gruel  and  barley  water,  mixed  with  castor  oil  and 
turpentine,  answer  the  purpose  best. 

c.  Symptoms  must  'be  relieved  as  they  arise. 
The  subcutaneous  injections  of  morphia  are  in- 
valuable for  the  relief  of  pain.  In  some  cases 
chloral  answers  better,  but,  on  the  whole,  it  is 
inferior  to  preparations  of  opium.  One  of  the 
most  distressing  symptoms  is  acidity.  This  is 
best  relieved  by  a  combination  of  bismuth  with 
magnesia  or  soda,  or  by  lime-water  given  fre- 
quently. Sir  William  Jenner  recommends  the 
hyposulphite  of  soda  to  relieve  the  acidity.  Others 
have  recommended  carbolic  acid  and  creasote. 
The  plan  the  writer  has  often  adopted  with  suc- 
cess is,  to  restrict  the  patient  to  a  diet  from 
which  all  starch  and  sugar  are  carefully  excluded. 
Thus,  at  breakfast  we  may  give  weak  coffee, 
dandelion  coffee*  without  sugar  or  milk,  and 
lime-water,  always  with  gluten  bread.  The 
other  meals,  which  should  be  frequent  and  very 
sparing,  may  consist  of  soup  or  animal  broths, 
or — if  it  be  thought  advisable  to  allow  solids — of 
mutton,  game,  chicken,  or  fish.  No  vegetables 
should  be  permitted,  and  the  patient  should 
be  restricted  to  gluten  bread  or  almond  cake 
instead  of  wheaten  bread.  With  such  a  diet, 
assisted  by  cod-liver  oil,  patients  for  a  time 
may  improve  greatly,  and  gain  both  flesh  and 
strength.  In  persons  affected  with  dilated  sto- 
machs from  atrophy  of  the  muscular  coat,  lasting 
benefit  may  be  obtained;  especially  if  the  com- 
plaint bo  recognised,  and  treated  in  a  decided 
way. 

9.  Stomach,  Fibroid  Thickening  of.  

This  condition  has  received  various  names,  such 
as  '  cirrhosis  of  the  stomach,'  'sclerosis,'  'plastic 
linitis,'  &c.  Allusion  hiis  been  made  in  another 
article  to  thickening  of  the  coats  of  the  stomach 
of  a  similar  nature  to  that  affecting  the  pylorus, 
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and  usually  producing  hypertrophy  of  the  mus- 
cular layer,  narrowing  of  the  opening  into  the 
duodenum,  and  eventually  dilatation  of  the  organ 
(see  Pylorus,  Diseases  of).  Such  cases,  although 
not  common,  are  every  now  and  then  met  with, 
and  in  many  instances  the  thickening  of  the 
submucous  tissue  extends  for  some  distance  from 
the  pylorus,  producing  a  tough,  leathery  condi- 
tion of  the  coats.  More  rarely  the  thickening 
occurs  in  other  parts  than  at  the  pyloric  end. 
Thus,  in  one  case  of  caries  of  the  spine,  the 
stomach  was  attached  to  the  spinal  column  by 
a  dense  layer  of  connective  tissue,  which  also 
involved  the  coats  of  the  organ.  Over  the  mass 
was  a  large  ulceration  with  thickened  base  and 
edges.  But  apart  from  these  local  thickenings, 
we  occasionally  meet  with  a  form  of  the  disease, 
in  which  the  coats  of  the  whole  organ  are  im- 
mensely hypertrophied. 

.^Etiology. — Males  seem  to  be  more  liable  to 
this  complaint  than  females,  and  it  occurs  at  an 
earlier  period  of  life  than  cancer.  Dr.  Brinton 
states  that,  whilst  the  average  age  of  cancer  is 
fifty,  that  of  fibroid  thickening  is  only  thirty- 
four.  Mechanical  injury  seems  in  some  instances 
to  have  produced  this  disease. 

Anatomicai,  Chaeactebs. —  On  opening  the 
abdomen,  there  are  almost  always  found  signs  of 
general  peritonitis,  either  acute  or  chronic.  In 
some  cases  a  thick  layer  of  lymph  overlies  and 
unites  the  various  organs  ;  in  others  only  fluid, 
mixed  with  flakes  of  lymph,  is  discovered.  The 
Btomach  is  round  or  oval  in  shape,  smooth 
on  the  surface,  firm  to  the  touch,  and  forming 
&  tumour  in  the  epigastric  or  hypochrondriao 
region.  When  cut  into,  its  walls  do  not  collapse  ; 
and  its  cavity  is  often  so  much  reduced  in  size 
as  to  be  capable  of  containing  only  a  few 
ounces  of  fiuid.  The  thickness  of  the  walls 
varies  greatly,  but  in  some  instances  they  have 
been  described  as  upwards  of  an  inch.  As  a 
general  rule,  they  are  thicker  at  the  pylorus  than 
elsewhere,  but  the  opening  into  the  duodenum 
is  not  necessarily  constricted,  although  such  is 
not .  infrequently  the  case.  The  coats  are  of  a 
dirty  grey  colour,  but  the  distinction  between 
them  can  be  readily  made  out.  The  chief  seat 
of  the  thickening  seems  to  be  in  the  submucous 
tissue;  but  the  muscular  layers,  as  well  as  the 
connective  tissue  between  the  muscular  bundles 
and  the  subserous  structure,  are  all  much  increased 
in  thickness  and  density.  The  mucoua  mem- 
brane is  thrown  into  folds  or  elevations,  or  stud- 
ded over  by  small  projections,  most  of  these 
appearances  being  probably  the  result  of  the 
diminished  capacity  of  the  organ.  Microscopic- 
ally, the  mucous  membrane  is  usually  found 
healthy.  All  those  who  have  examined  such 
eases  have  come  to  the  same  conclusion,  namely, 
that  the  connective  tissue  alone  is  universally 
increased  in  thickness,  and  that  there  is  an 
absence  of  any  indication  of  cancer. 

Stsiptoms. — In  a  case  observed  by  the  writer 
the  symptoms  followed  immediately  after  the 
receipt  of  an  injury  to  the  epigastrium ;  but 
usually  they  have  come  on  insidiously.  There  is 
generally  pain  in  the  epigastrium,  increased  by 
food,  in  Bome  instances  shooting  into  the  back  and 
shoulders.  The  tumour  formed  by  the  thickened 
Btomach  is  almost  always  tender  on  pressure,  but 


not  remarkably  so,  unless  peritonitis  is  present- 
Vomiting  is  a  general  symptom ;  in  some  it 
occurs  directly  after  food,  in  others  the  fluid  re- 
jected is  thin,  like  saliva.  Towards  the  close  of 
the  disease  vomiting  of  blood  is  not  unfrequent, 
but,  unless  ulceration  occur,  there  is  an  absence 
of  the  cofifee-ground  fluid  so  constantly  marked 
in  cancer.  The  appetite  is  always  bad,  and 
decreases  as  the  disease  advances ;  the  bowels 
are  usually  confined.  There  is  loss  of  flesh  and 
strength  ;  the  pulse  is  feeble  towards  the  end 
of  the  case  ;  dropsy,  both  of  the  peritoneum 
and  lower  extremities,  generally  shows  itself; 
and  the  patient  dies  from  exhaustion,  or  is 
cut  off  by  the  occurrence  of  peritonitis.  The 
duration  of  the  malady  varies  greatly.  In  some 
cases  it  has  been  known  to  last  for  many  years, 
whilst  in  others  the  patient  has  died  in  a  few 
months. 

Physical  Signs. — In  almost  every  instance  a 
tumour  has  been  observed  during  life.  It  is 
generally  situated  in  the  epigastrium,  but  may 
present  itself  in  either  hypochondrium.  In  one 
patient  it  was  supposed,  from  its  situation,  to  be 
a  cancer  of  the  spleen.  It  is  smooth  upon  the 
surface,  more  or  less  tender  to  the  touch,  and 
usually  movable  from  side  to  side.  On  per- 
cussion, the  sound  is  not  perfectly  dull,  as  in 
the  case  of  a  solid  tumour. 

Diagnosis.  —  This  complaint  may  be  con- 
founded with  cancer,  or  with  foreign  bodies  in 
the  stomach.  It  must  be  most  difficult,  if  not 
impossible,  to  diagnose  the  more  acute  cases 
from  cancer.  The  smoother  surface  of  the 
tumour,  and  the  non-afPection  of  the  liver  or 
other  organs,  are  the  most  likely  points  on 
which  stress  may  be  laid,  to  distinguish  between 
the  two  diseases.  In  the  chronic  cases  of  fibroid 
thickening,  the  long  duration  of  the  iUness,  the 
less  constant  pain,  the  vomiting  directly  after 
food,  the  less  frequent  occurrence  of  coffee- 
ground  vomiting,  and  the  absence  of  the  history 
of  a  family  predisposition  to  cancer,  may  aflford 
some  groimds  for  a  diagnosis.  To  distinguish 
these  cases  from  foreign  bodies  in  the  stomach, 
we  must  remember  that  the  latter  are  found 
chiefly  in  idiots  and  in  the  insane,  or  in  hysteri- 
cal females.  The  writer  has  long  been  in  the 
habit  of  distending  the  stomach  in  all  doubtful 
cases,  by  making  the  patient  drink  freely  of  soda 
water;  and  in  one  instance  where  the  coats  of  the 
stomach  were  much  thickened,  he  succeeded  by 
so  doing  in  proving  the  case  to  be  one  of  fibroid 
disease.  The  note  on  percussion  became  more 
tympanitic,  and  the  liunp  descended,  but  in  the 
case  of  a  foreign  body  in  the  stomach  no  change 
would  be  effected  by  such  a  manoeuvre. 

Thickening  of  the  walls  of  the  stomach  may, 
as  just  said,  closely  simulate  cancer.  It  is  neces- 
sary therefore  that  we  should  be  on  our  guard 
against  such  a  mistake.  Although  fibroid  thick- 
ening of  the  stomach  is  very  rare,  yet  we  should 
not  be  too  hasty  in  giving  a  settled  opinion  until 
the  presence  of  a  tumour,  attended  by  other 
general  and  physical  signs,  leaves  little  doubt  as 
to  the  correctness  of-the  diagnosis. 

Treatment. — Careful  attention  to  diet  is  the 
most  essential  point  in  the  treatment  of  this 
disease.  The  diminution  in  the  size  of  the 
Btomach  is  sufficient  to  show  that  only  small 
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quantities  of  food  can  be  retained,  and  the  im- 
paired condition  of  the  motor  apparatus  indi- 
cates the  necessity  that  the  nourishment  should 
consist  only  of  liquids.  Milk  and  animal  soups 
seem  best  fitted  for  such  cases.  Opium  is  almost 
the  only  medicine  likely  to  be  of  value;  but 
occasional  leeches,  and  small  blisters,  frequently 
repeated,  to  the  epigastrium,  tend  to  relieve  the 
suiferings  of  the  patient. 

10.  Stomach,  Gangrene  of. — It  is  supposed 
by  many  modern  authors  that  ulcerations  of  the 
stomach  are  produced  by  the  solution,  by  means 
of  the  gastric  juice,  of  small  patches  of  the  mucous 
membrane  that  have  been  deprived  of  their  vita- 
lity, and  become  gangrenous.  Such  may  no  doubt 
be  the  case,  when  the  morbid  condition  is  con- 
fined to  merely  isolated  patches  of  the  stomach ; 
but  where  acute  gastritis  coexists,  there  is  a  com- 
plete suspension  of  the  secretion  of  gastric  juice, 
and  the  writer  has  in  such  cases  seen  the  edges 
of  the  sloughing  tissue  still  remaining  attached 
to  the  neighbouring  healthy  structures.  Where 
there  has  been  great  depression  of  strength  we 
occasionally  meet  with  sloughing,  to  a  consider- 
able extent,  of  the  mucous  membrane  of  the 
stomach,  both  in  the  inferior  animals  and  in  man. 
Cases  of  sloughing  of  the  stomach  occurring  in 
the  human  subject  have  been  recorded  by  various 
authors.  Dr.  Habershon  mentions  one  in  which, 
along  with  diseased  kidneys  and  pneumonia,  there 
were  several  sloughs  at  the  lesser  curvature  of 
the  stomach,  'the  longest  two  inches  in  length  and 
about  one  in  breadth,  black  and  slightly  raised ; 
a  section  showed  that  the  slough  was  situated  in 
a  sort  of  cup  of  slightly  thickened  tissue.  Two 
smaller  sloughs  were  situated  near  to  it.'  The 
most  ordinary  form  of  gangrene  of  the  stomach  is 
where  it  occurs  in  cancer  of  the  organ.  A  large 
mass  of  sloughing  tissue  is  found  connected  with 
a  malignant  ulceration,  often  of  large  size,  and 
generally  situated  towards  the  pyloric  end  of  the 
organ. 

Tbeatment. — Gangrene  of  the  stomach  is  be- 
yond treatment. 

11.  Stomach.,  Hernia  of.  /See  Stomach,  Mal- 
positions of. 

12.  Stomacli,  Hypersemia  of, — The  mucous 
membrane  of  the  stomach  is  frequently 'found  to 
be  congested  after  death,  where  there  has  been 
but  little  evidence  of  disease  during  life. 

.^TIOLOGT   AND  AnATOMICAI   ChARACTEES. — 

Gastric  hyperaemia  may  arise  from  different 
causes.  If  an  animal  be  killed  when  fasting, 
the  lining  membrane  of  the  stomach  is  found 
to  be  pale  and  ansemic ;  but  if  death  should 
occur  whilst  digestion  is  going  on,  the  ves- 
sels are  seen  to  be  filled  with  blood.  The  same 
thing  is  observed  in  the  human  subject,  and 
serves  to  explain  the  frequent  occurrence  of  a 
congested  state  of  this  organ  after  death.  In 
other  instances  the  increased  vascularity  is  the 
result  of  a  lavish  employment  of  alcoholic  stimu- 
lants during  the  later  hours  of  life.  The  most 
extreme  degrees  of  hyperEemia  of  the  stomach 
are  met  with  in  cases  of  diseased  heart,  more 
especially  when  the  mitral  valve  has  been  con- 
stricted. When  we  open  the  stomach  we  are  at 
once  struck  vriih  the  dark,  purple  condition  of 


its  lining  membrane,  the  appearance  of  conges- 
tion being  most  evident  in  the  pyloric  region, 
and  terminating  abruptly  at  the  end  of  the  oeso- 
phagus. The  rugae  seem  thick  and  prominent, 
and  the  whole  surface  is  covered  with  a  layer 
of  tenacious  mucus.  Spots  of  extra vasated 
blood  present  themselves,  some  being  softened  on 
their  surface,  as  though  they  had  been  acted 
upon  by  the  gastric  juice.  There  is,  however, 
seldom  any  of  the  general  softening  character- 
istic of  the  action  of  the  gastric  juice  after  death, 
and  the  surface  looks  raw  and  uneven  after  the 
removal  of  the  adherent  mucus.  The  whole 
stomach  has  a  thickened,  fleshy  feeling,  and  is, 
in  reality,  considerably  increased  in  bulk.  In 
three  males  who  died  of  heart-disease  the  average 
weightof  thegeistric  mucous  membrane  was  found 
to  be  1,026  grs.,  and  in  three  females  it  amounted 
to  800  grains.  As  the  average  weight  in  fifteen 
males,  who  had  died  of  other  diseases,  was  864: 
grains,  and  in  thirteen  females  530  grains,  it  is 
evident  that  the  bulk  is  greatly  increased  in 
hyperaemia.  Microscopically,  sections  of  the 
stomach  have  an  opaque  appearance,  from  the 
quantity  of  blood  and  serum  they  contain,  but, 
after  being  for  some  time  macerated,  they  are 
more  transparent.  In  some  cases  the  tubes  can  be 
readily  separated  from  each  other,  and  are  normal ; 
but  in  others  they  are  of  unusually  large  size, 
and  distended  with  cells  and  granular  matter. 
The  blood-vessels  are  always  enlarged,  and  in 
long-standing  cases  the  coats  of  the  veins  are 
thickened.  The  capillaries  surrounding  the  ori- 
fices of  the  tubes,  where  the  backward  pressure 
of  the  blood  must  be  chiefly  felt,  on  account  of 
their  want  of  support,  are  especially  dilated  and 
engorged  with  blood.  Long-continued  congestion 
produces  the  same  effect  in  reducing  the  secre- 
tion of  the  stomach,  as  it  does  on  that  of  the 
Iddneys  and  other  glandular  organs.  The  secre- 
tion of  acid  is  evidently  lessened,  for  in  some 
instances  phosphates  have  been  found  in  the  con- 
tents of  the  stomach,  and,  as  a  general  rule,  the 
mucous  membrane  does  not  present  the  appear- 
ance of  post-mortem  solution.  But  the  formation 
of  pepsin  is  also  impaired.  The  writer  made  an 
artificial  gastric  juice  from  the  mucous  membrane 
of  three  males  dying  of  heart-disease,  and  found 
only  2'9  grains  of  albumen  were,  on  the  average, 
dissolved,  whilst  the  average  amount  digested  by 
the  mucous  membrane  of  persons  who  had  died  of 
other  maladies  was  4  grains.  In  the  case  of  three 
females  a  still  smaller  amount  of  solvent  power 
was  displayed.  In  one  only  2  grains  were  di- 
gested, and  in  the  other  two  scarcely  any  effect 
was  produced  upon  the  albumen.  There  can  be, 
therefore,  no  doubt  that  long-continued  conges- 
tion of  the  gastric  mucous  membrane  not  only 
produces  anatomical  changes,  but  also  diminishes 
the  characteristic  secretion  of  the  organ.  The 
question  may  be  asked  why  hypersemia  is  more 
intense  in  ttie  pyloric  than  in  the  more  actively 
secreting  portions  of  the  organ?  In  all  proba- 
bility it  arises  from  the  fact  that  the  vessels  of 
the  stomach  perforate  the  muscular  coat  ob- 
liquely, before  they  pass  upwards  between  the 
tubes  to  the  surface.  The  circular  fibres  must 
compress  these  vessels  during  their  contraction; 
and  the  veins,  from  the  greater  tenuity  of  theii 
coats,  and  from  their  not  being  protected  by 
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surrounding  librous  tissue,  must  feel  the  effects 
of  the  compression  more  tlian  the  arteries.  But 
the  transverse  muscular  fibres  are  comparatively 
thin  and  weak  in  the  larger  portion  of  the 
stomach,  and  become  firmer  and  stronger  as  we 
approach  the  pylorus.  Consequently,  the  veins 
are  more  liable  to  compression  during  the  more 
energetic  motions  of  this  region,  and  the  effects 
of  the  congestion  are  here  more  appreciable. 

13.  Stomach.,  Hypertrophy  of  the  Walls 
of.    'See  Stomach,  Fibroid  Thickening  of. 

14.  Stomach,  Inflammation  of. —  Stnon.  : 
Gastritis;  Fr.  Gastrite;  Ger.  Gastritis. 

AH  the  coats  of  the  stomach  may  be  simul- 
taneously inflamed,  but  this  is  rarely  met  with, 
and  the  cases  in  which  it  occurs  are  referred 
to  under  other  headings  {see  Stomach,  Fibroid 
Thickening  of).  Usually  the  mucous  mem- 
brane is  alone  the  seat  of  the  disease,  and  it  has 
of  late  years  been  the  custom  to  describe  this  as 
'  gastric  catarrh.'  This  term  is  objectionable,  as 
catarrh  is  so  generally  applied  to  the  inflamma- 
tion of  mucous  membranes  of  a  much  more  simple 
anatomical  structure.  It  should  be  borne  in 
mind  that  the  mucous  membrane  of  the  stomach 
is  in  reality  an  expanded  gland,  the  elements  of 
•which  have  a  greater  functional  activity  than 
those  of  any  other  secreting  structure  in  the 
human  body.  The  injuries  inflicted  upon  it  by 
disease  are  therefore  in  no  way  analogous  to 
those  suffered  by  an  ordinary  lining  membrane, 
but  tend  to  lessen  or  altogether  destroy  the 
function  of  an  organ  of  primary  importance  to 
the  well-being  of  the  individual.  In  addition 
to  this,  the  anatomical  changes  are  not  always 
of  the  same  character,  but  seem  to  the  writer  in 
certain  cases  quite  distinct  from  those  ordinarily 
produced  by  catarrh.  Inflammation  of  the  mu- 
cous membrane  of  the  stomach  wiU  therefore  be 
described  under  two  forms,  namely,  (1)  Catar- 
rhal ;  and  (2)  Erythematous  gastritis.  It  will  be 
also  necessary  to  consider  the  disease  according 
as  it  occurs  in  an  aoiote  or  chronic  form. 

(1)  Acute  Inflammation — Acute  Gastritis. 
.3ETI0L0GT. — Acute  catarrhal  gastritis  is  most 
common  in  persons  of  middle  and  advanced  age, 
and  it  more  frequently  affects  females  than  males. 
Sometimes  it  occurs  in  gouty  and  rheumatic 
subjects,  and  is  relieved  when  the  disease  ap- 
pears in  the  joints.  Again,  it  presents  itself 
in  those  who  suffer  from  disease  of  the  heart, 
emphysema  of  the  lungs,  cirrhosis  of  the  liver, 
and  other  disorders  that  have  a  tendency  to 
keep  up  a  congested  condition  of  the  digestive 
tract.  Under  these  circumstances  it  often  proves 
very  dangerous,  and  snaps  the  feeble  thread  by 
which  the  patient  clings  to  life.  The  most  com- 
mon causes  are,  however,  errors  in  diet;  various 
indigestible  substances,  such  as  cheese  or  shell- 
fish, being  especially  liable  to  produce  it.  Above 
all,  an  immoderate  indulgence  inspirituous  liquors 
is  apt  to  set  up  this  form  of  inflammation,  not 
infrequently  laying  thereby  the  foundation  for 
other  and  more  serious  morbid  changes. 

Aciite  erythemaious  gastritis  is  more  generally 
met  with  in  children  arid  in  young  persons,  and 
constitutes  a  considerable  number  of  the  so- 
called  '  gastric  '  and  '  remittent '  fevers  so  com- 


mon at  this  period  of  life.  It  also  presents  itself 
in  scarlet  fever  and  other  eruptive  disorders,  and 
althougii  it  usually  passes  off  without  provoking 
any  local  symptoms  during  the  fever,  it  never- 
theless constantly  leaves  a  liability  to  a  frequent 
recurrence  of  the  disorder.  Considering  how 
often  the  recurrence  takes  place,  it  is  strange 
that  so  little  attention  has  been  attached  to  the 
circumstance.  A  similar  morbid  condition  of  the 
stomach  often  makes  its  appearance  in  the  last 
stage  of  phthisis  and  other  exhausting  disorders, 
and  adds  greatly  to  the  danger  and  sufferings  of 
the  patient. 

Anatomical  Charactees. — In  catarrhal  gas- 
tritis the  stomach  is  usually  contracted  and 
empty.  The  lining  membrane  is  covered  with 
a  tenacious  or  thready  mucus,  beneath  which  it 
appears  irregularly  congested.  It  is  softer  than 
usual ;  and  often  presents  numerous  small  hae- 
morrhages. These  are  most  commonly  met  with 
in  the  pyloric  region,  are  round  or  oval  in  shape, 
and  frequently  superficially  ulcerated.  Micro- 
scopically, the  pits  on  the  surface  of  the  mem- 
brane are  found  to  be  swollen,  prominent,  and 
their  vessels  are  much  congested.  On  section, 
the  gastric  tubes  are  seen  to  be  greatly  dis- 
tended with  large  granular  cells,  which,  by  their 
increased  size  and  number,  bulge  outward  the 
basement>membrane,  so  as  to  produce  an  irre- 
gular outline.  The  solitary  glands  are  greatly 
enlarged. 

We  meet  with  the  most  perfect  examples  of 
acute  erythematous  gastritis  in  scarlatina.  In  the 
earlier  stages  there  is  no  increased  secretion  of 
mucus,  and  often  but  slight  injection  of  the  sur- 
face, whilst  at  a  later  period  the  mucous  mem- 
brane may  be  even  paler  than  usual.  Microsco- 
pically, the  gastric  tubes  are  much  distended  by 
granular  and  fatty  matters,  so  that  the  cells  are 
quite  obscured,  and  in  many  cases  these  seem  to 
be  reduced  greatly  in  number.  Casts  of  the  tubes 
are  in  some  instances  met  with  in  the  contents 
of  the  stomach.  It  will  be  observed  that  the 
morbid  appearances,  which  are  strictly  analogous 
to  those  of  the  skin  in  scarlatina,  differ  from 
those  produced  by  catarrh,  in  the  amount  of 
mucus  not  being  increased,  and  in  the  tubes 
being  distended  by  an  albuminous  fluid,  instead 
of  by  an  increased  growth  of  the  cells  them- 
selves. It  is  therefore  analogous  to  an  erythe- 
matous affection  of  the  skin,  with  which,  indeed, 
it  is  associated  in  scarlatina  ;  whilst  the  catarrhal 
form  is  analogous  to  the  eczematous  and  other 
inflammations  of  the  cutis,  which  are  charac- 
terised by  a  more  abundant  formation  of  the  cel- 
lular elements. 

STsrpTOMS. — The  catarrhal  form  of  gastritis  is 
sometimes  preceded  for  a  few  days  or  hours  by  a 
feeling  of  general  weakness ;  in  other  cases  the 
attack  comes  on  without  warning.  Tliero  is  sel- 
dom any  complaint  of  pain  in  the  region  of  the 
stomach,  although  a  sense  of  fulness  and  uneasi- 
ness is  not  uncommon.  Vomiting  is  alwiiys  pre- 
sent, and  constitutes  one  of  the  most  charac- 
teristic signs  of  the  disease.  At  first  any  re- 
mains of  the  previous  meal  are  rejected,  but 
afterwards  a  thick,  glairy  mucus  is  expelled, 
attended  with  violent  retching.  The  tongue  is 
foul,  and  the  breath  oflen  offensive,  from  the  co- 
existence of  oral  catarrh.  There  is  an  absence  of 
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appetite,  or  a  positive  aversion  to  all  food.  The 
bowels  are  confined ;  the  urine,  whicli  is  often 
pale  and  copious  before  the  attack,  becomes 
scanty  and  high-coloured  during  its  continuance. 
The  pulse  is  rarely  quickened,  and  the  tempera- 
ture of  the  skin  unaltered.  There  is  almost 
always  headache,  the  pain  chiefly  affecting  the 
forehead  and  eyes,  and  being  accompanied  by  in- 
tolerance of  light  and  sound. 

In  erythematous  gastritis,  on  the  contrary, 
pain  at  the  epigastrium  is  a  prominent  symptom, 
excepting  when  the  disease  accompanies  eruptive 
fevers.  It  usually  comes  on  directly  after  food, 
sometimes  shooting  into  the  shoulders,  or  down 
the  left  arm  In  phthisical  cases  a  feeling  of 
rawness  in  the  oesophagus  and  stomach  is  more 
generally  complained  of.  The  pain  is  associated 
with  tenderness  on  presstire  over  the  pit  of  the 
stomach,  in  children  there  is  usually  an  ab- 
sence of  pain,  but  the  tenderness  is  well-marked. 
Vomiting  is  as  general  as  in  the  catarrhal  form, 
but  the  matters  rejected  seldom  contain  much 
mucus.  Nausea  is  present  where  vomiting  is 
absent,  and  in  the  slighter  cases  forms  the  chief 
ground  of  complaint.  Thirst  is  almost  always 
troublesome ;  the  tongue  is  at  fiist  red  and  in- 
jected, but  in  a  day  or  two  is  apt  to  become  dry 
and  glazed.  Diarrhoea  generally  accompanies  the 
disease,  the  stools  being  foetid  and  unhealthy.  The 
pulse  is  quick,  often  out  of  all  proportion  to  the 
severity  of  tue  other  symptoms.  The  tempera- 
ture of  the  skin  is  increased,  especially  in  children. 

Both  these  forms  of  gastritis  generally  sub- 
side, but  in  other  cases  the  disease  shows  a 
tendency  to  become  chronic.  In  both  there  is  a 
diminution,  or  entire  cessation,  of  the  secretion 
of  the  stomach.  This  does  not  arise  from  any 
deficiency  in  the  amount  of  pepsin  in  the  tubes, 
for  the  writer  has  found  the  mucous  membrane 
after  death  capable  of  forming  an  active  artificial 
gastric  juice.  In  all  probability,  the  secretion 
of  acid  is  arrested,  or  its  flow  into  the  stomach 
prevented,  by  the  swelling  of  the  orifices  of  the 
tubes  or  of  the  pits  into  which  they  open.  The 
restdt,  however,  is  that  fermentation  occurs  in 
any  food  that  may  be  placed  in  the  organ  ;  the 
inflammation  is  thereby  kept  up ;  and  large 
quantities  of  torulse,  mixed  with  food  or  mucus, 
are  rejected  by  vomiting. 

Diagnosis. — The  vomiting  of  acute  catarrhal 
gastritis,  attended,  as  it  so  frequently  is,  by 
headache,  is  apt  to  be  confounded  with  the 
gastric  irritability  of  brain-disease.  In  afiFections 
of  the  brain  the  vomiting  occurs  more  directly 
after  food,  and  is  often  unattended  by  nausea. 
The  tongue  may  be  clean,  whilst  the  pulse  is 
quick,  the  skin  hot,  the  bowels  obstinately  con- 
fined, and  other  symptoms  are  present  pointing 
to  some  brain-lesion.  In  gastritis  the  nausea  is 
more  complained  of;  the  tongue  is  foul ;  the  pulse, 
in  the  catarrhal  form,  but  little  quickened;  the 
skin  comparatively  cool;  the  bowels  often  re- 
lazed;  and  there  is  a  history  of  previous  at- 
tacks, or  of  some  dietetic  error  or  co-existing 
visceral  disorder.  Acute  erythematous  gastritis 
may  at  fijst  closely  simulate  typhoid  fever,  espe- 
cially in  children.  It  is,  however,  distinguished 
from  it  by  the  gastric  symptoms  being  promi- 
nent from  the  onset;  by  their  sudden  occur- 
rence; by  the  rapid,  not  gradual,  rise  of  the 
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temperature ;  by  the  red,  injected  tongue ;  and  by 
the  spleen  not  being  enlarged.  The  fall  in  the 
temperature,  and  the  absence  of  eruption  and  ot 
diarrhoea,  serve  to  prevent  mistakes  after  the  firsf 
week  of  the  illness. 

Peoonosis. — ^-When  gastritis  is  uncomplicated, 
the  prognosis  is  favourable,  but  it  is  otherwise 
if  it  take  place  in  the  course  of  some  serious 
chronic  disorder. 

Tbeatmbnt. — The  general  principle  to  be  kept 
in  view  is  to  afford  the  stomach  as  perfect  phy- 
siological rest  as  possible.  In  severe  cases, 
therefore,  it  is  best  to  let  the  patient  abstain 
entirely  from  all  food  for  twenty-four  or  forty- 
eight  hours,  allowing  him  to  suck  only  a  little 
ice,  in  order  to  allay  thirst.  If  there  be  much 
exhaustion,  or  if  the  attack  be  a  protracted  one, 
the  strength  may  be  supported  by  nutrient 
enemata.  Sometimes  the  subcutaneous  injection 
of  morphia  assists  in  giving  rest  to  the  inflamed 
organ.  In  acute  catarrhal  gastritis,  especially 
when  it  is  attended  with  portal  congestion,  or 
has  arisen  from  excessive  indulgence  in  spiri- 
tuous liquors,  we  can  often  put  a  stop  to  the 
attack  by  calomel.  Five  grains  may  be  placed 
on  the  tongue,  and  be  followed  by  a  saline 
aperient,  or  a  second  dose  may  be  administered 
the  following  day.  When  there  is  diarrhoea  or 
much  exhaustion,  it  is  a  good  plan  to  give  a 
grain  every  few  hours.  In  the  slighter  attacks 
effervescing  liquids  often  give  great  relief  to  the 
patient.  In  the  earlier  stage  of  erythematous 
gastritis,  nitrate  of  potash  or  muriate  of  am- 
monia, along  with  hydrocyanic  acid,  is  generally 
of  benefit ;  the  bowels  being  at  the  same  time 
relieved  by  some  mild  aperient,  or  by  an  enema. 

In  both  forms  the  practitioner  should  be  on 
the  watch,  lest  the  symptoms  should  be  kept  up 
by  fermentation.  This  is  readily  determined 
by  placing  a  drop  of  the  vomited  matters,  mixed 
with  a  weak  solution  of  iodine,  under  the  micro- 
scope. Torulae,  if  present,  will  be  detected  by 
their  brown  colour,  round  or  oval  shape,  and 
their  tendency  to  the  formation  of  chains  of 
cells.  In  case  of  fermentation,  carbolic  acid, 
creasote,  or  sulphurous  acid  may  be  prescribed. 
The  glycerine  of  carbolic  acid,  in  doses  of  ten  or 
twelve  drops,  is  to  be  preferred,  combined  with 
tincture  of  belladonna  or  solution  of  morphia.  In 
other  cases  the  sulpliurous  acid  seems  to  answer 
better. 

Occasionally  the  vomiting  appears  to  persist 
from  exhaustion.  When  this  is  suspected  to  be 
the  case,  stitaulants  must  be  had  recourse  to, 
and  the  writer  has  seen  champagne  stop  sickness 
at  once,  when  all  other  remedies  had  been  fruit- 
lessly tried.  It  is  in  such  circumstances  that  the 
hypodermic  use  of  morphia  is  so  valuable ;  a 
single  dose  often  giving  sleep,  and  allowing  the 
stomach  sufficient  repose  to  recover  its  normal 
tone. 

When  there  is  much  epigastric  tenderness, 
the  application  of  a  few  leeches  is  often  of  groat 
value.  This  is  chiefly  the  case  where  the  attack 
has  occurred  as  a  complication  of  some  other 
gastric  disorder,  such  as  ulcer.  In  obstinate 
cases  of  catarrhal  gastritis,  dry-cupping  may  be 
used  with  benefit.  In  the  erythematous  form 
we  always  find  warm  external  applications  use 
ful,  such  as  poultices  of  Unseed  meal,  with  or 
6  F 
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without  mustard,  hot  fomentations,  and  in  some 
cases  stimulant  or  opiate  liniments. 

When  it  is  considered  advisable  to  allow  food, 
it  should  be  in  the  form  of  liquid.  _  It  should 
be  given  in  small  quantities  at  a  time,  and  be 
often  repeated.  In  catarrhal  gastritis  all  sac- 
charine and  starchy  fluids  should  be  avoided, 
on  account  of  their  tendency  to  ferment.  It  is 
best  to  restrict  the  patient  to  chicken-broth,  or 
mutton  or  beef-tea,  or  mUk  mixed  with  soda, 
Vichy,  or  Seltzer  water.  In  the  erythematous 
form,  where  there  is  less  tendency  to  fermenta- 
tion, barley-water,  arrowroot,  or  other  farina- 
ceous food  mixed  with  milk,  may  be  used.  It 
often  happens  that  condensed  milk  is  tolerated 
where  cow's  milk  is  rejected. 

(2)  Chronic  lufLammatiou ;  Chronic  Gas- 
tritis. 

This  is,  perhaps,  the  most  common  disease  met 
with  in  practice,  and  comprises  all  the  forms  of 
chronic  gastric  derangement  usually  described 
under  the  head  of  '  inflammatory  dyspepsia.'  It 
is  almost  always  of  a  catarrhal  nature,  for  when 
signs  of  erythematous  gastritis  present  them- 
selves, it  wlU  generally  be  found  that  the  latter 
affection  is  an  acute  attack  supervening  on 
chronic  changes  of  a  catarrhal  nature. 

.aiTioLOGT. — Men  are  more  subject  to  chronic 
gastritis  than  females;  and  amongst  the  working 
classes,  the  writer  found  it  was  most  frequent  in 
men  between  forty  and  fifty,  and  in  women 
between  fifty  and  sixty.  In  a  large  proportion 
of  the  cases  that  occur  in  early  life  it  is  an  here- 
ditary disease,  and  the  mother  is  much  more  apt 
to  transmit  it  than  the  father.  It  often  results 
from  attacks  of  acute  inflammation.  Persons  of 
a  full  habit  of  body  are  more  especially  liable  to 
chronic  gastritis,  and  it  is  in  such  that  the  com- 
plaint usually  proves  especially  rebellious  to 
treatment.  Of  all  causes,  en'ors  in  diet  are  most 
apt  both  to  induce  it,  and  to  maintain  it  when 
once  it  has  been  lighted  up.  Thus,  a  too  free 
supply  of  animal  food  is  one  of  the  most  potent 
causes,  and  equally  so  is  the  habit  of  too  fre- 
quent repetition  of  meals,  without  allowing  a 
sufiBcient  interval  between  them.  This  habit  of 
eating  too  frequently  is  greatly  kept  up  by  the 
craving  which  is  so  common  a  symptom  of  the 
disease.  Imperfect  mastication  is  another  com- 
mon cause;  but,  above  all,  the  immoderate  use 
of  alcohol  occupies  a  prominent  place.  It  is 
strange  how  frequently  we  discover  signs  of 
chronic  gastritis  after  death,  where  no  particular 
complaint  has  been  made  of  any  derangement  of 
the  digestive  organs.  This  is  more  especially  the 
ease  where  cirrhosis,  chronic  congestion  of  the 
liver,  diseased  heart,  and  other  disorders  tending 
to  obstruct  the  portal  circulation,  are  present.  In 
like  manner,  it  is  apt  to  occur  whenever  any  ex- 
cretory organ  is  performing  its  office  imperfectly, 
as  in  chronic  diseases  of  the  kidney,  or  when 
constipation,  or  inactivity  of  the  skin  exists.  It 
is  very  common  in  gouty  subjects,  and  in  fe- 
males who  suffer  from  catamenial  derangements. 
It  is  often  met  with  in  persons  who  have  died  of 
phthisis  and  other  wasting  disorders. 

Anatomical  Chahacters. — The  mucous  mem- 
brane of  the  stomach  is  covered  with  a  layer  of 
greyish  white,  tough,  transparent  mucus,  which 
firmly  adheres  to  the  surface.    On  its  removal 


an  abnormal  amount  of  vascularity  becomes 
apparent,  the  veins  being  large  and  prominent. 
The  surface  is  often  of  a  grey  or  slate  colour, 
and  not  imfrequently  numerous  haemorrhagic  ero- 
sions present  themselves.  This  is  more  espe- 
cially the  case  where  long-continued  congestion 
has  been  kept  up  by  cardiac  or  hepatic  disease. 
In  other  cases  the  surface  is  strikingly  uneven, 
being  studded  over  with  numerous  little  pro- 
minences, separated  from  each  other  by  shallow 
furrows.  This  condition  is  named  'mammilla- 
tion.'  More  rarely,  small  polypoid  formations 
project  from  the  membrane.  The  whole  mem- 
brane is  firm  and  tough,  and  can  be  stripped 
away  from  the  subjacent  structures  in  flakes  of 
considerable  size.  These  anatomical  changes  are 
more  common  in  the  pyloric  region  than  in  the 
more  actively  secreting  portions  of  the  organ. 

Microscopically,  in  the  slighter  eases  the  ana- 
tomical changes  may  be  limited  to  enlargement 
and  thickening  of  the  small  pits  on  the  surface, 
together  with  dilatation  and  congestion  of  the 
blood-vessels.  But  when  the  disease  has  been 
of  long  standing,  a  section  shows  the  glandular 
structure  itself  to  have  participated.  The  secret- 
ing tubes  are  closely  united  together,  and  to  the 
subjacent  coats ;  their  basement-membrane  is 
greatly  thickened ;  and  they  are  distended  with 
cells  and  granular  matters,  which  often  project 
like  little  lumps  from  their  orifices.  At  a  later 
stage  the  tubes  become  atrophied,  and  only  a  few 
fatty  cells  remain  to  point  out  their  former  site  ; 
or  their  free  ends  are  obstructed,  whilst  their 
lower  ends  are  dilated  into  a  flask-like  form.  The 
grey  pigment  may  be  deposited  either  between 
the  tubes  or  in  the  cells  themselves.  The  soli- 
tary glands  are  generally  enlarged,  and  tend  to 
atrophy  the  tubes  by  their  pressure.  Patches  of 
thickened  layers  of  epithelium  may  remain  at- 
tached to  the  surface,  showing  that  a  condition 
may  exist  in  the  stomach  analogous  to  squamous 
diseases  of  the  skin. 

Symptoms.  —  There  is  a  great  difference 
amongst  authors  as  to  the  symptoms  produced 
by  chronic  catarrhal  gastritis.  This,  no  doubt, 
in  part,  arises  from  the  fact  that  simple  and 
uncomplicated  cases  are  so  rarely  fatal,  and 
that  we  have,  therefore,  but  few  opportunities  of 
verifying  the  diagnosis  hj post-mortem  examina- 
tion. But  it  also  depends  on  the  symptoms  of 
other  co-existing  affections  being  so  often  de- 
scribed along  with  those  arising  from  the  de- 
ranged stomach.  There  is  seldom  much  com- 
plaint of  pain,  excepting  it  be  a  sense  of  fulness 
and  oppression  at  the  epigastric  region  after 
food.  When  there  is  acidity,  the  patient  otten 
experiences  a  severe  burning  from  the  stomach 
to  the  throat.  In  such  cases  temporarj'  relief 
may  be  afforded  by  food  or  stimulants,  on  ac- 
count of  the  'Btroduction  of  fresh  aliment  ex- 
citing the  stomach  to  increased  action,  so  that 
the  decomposing  remains  of  the  previous  meal 
are  either  neutralised  or  hurried  through  the 
pylorus.  There  is  generally  a  certain  amount 
of  tenderness  at  the  pit  of  the  stomach,  which  is 
most  evident  in  the  cases  in  which  congestion  of 
the  liver  is  also  present  The  appetite  is  variable, 
being  usually  lessened,  but  in  other  cases  a  crav- 
ing for  food  is  experienced.  Nausea  is  a  common 
symptom,  but  Tomiting,  in  the  ordinary  run  of 
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cases,  is  not  so  frequent  as  might  be  expected. 
When  the  affection  has  been  induced  by  drunken- 
ness, a  rejection  of  mucus  in  the  early  morning 
takes  place,  and  in  gouty  subjects  this  forms  a 
most  distressing  symptom.  Acid  eructations,  and 
a  sour  taste  in  the  mouth,  are  commonly  com- 
plained of.  These  probably  arise  from  particles 
of  undigested  food  remaining  entangled  in  the 
mucus,  setting  up  acetous  fermentation  in  the 
saccharine  and  starchy  articles  of  diet.  The 
■writer  prevailed  upon  a  number  of  patients  who 
were  suffering  from  this  symptom  to  excite  vomit- 
ing in  the  early  morning  by  drinking  warm  water. 
In  every  case  a  quantity  of  thick,  ropy  mucus 
was  rejected,  and  intermixed  with  it  were  por- 
tions of  partially  digested  food.  In  some  the 
amount  of  fluid  rejected  was  so  large  that  the 
conclusion  could  not  be  resisted  that  the  muscular 
coat  had  been  enfeebled  by  the  inflammation, 
and  had  been  thus  unable  to  completely  expel 
its  contents.  Thirst  is  often  present,  and,  as  a 
general  rule,  is  most  complained  of  towards  even- 
ing. The  bowels  are  usually  confined,  but  where 
the  catarrhal  condition  has  extended  to  the  in- 
testines, frequent  attacks  of  diarrhoea  take  place. 
The  urine  is  high-coloured,  depositing  lithates ; 
but  as  the  inflammatory  condition  subsides,  it 
may  become  of  low  specific  gravity,  alkaline 
or  slightly  acid,  and  may  deposit  pale-coloured 
lithates  or  phosphates.  Where  the  oral  cavity 
is,  as  is  usually  the  case,  also  inflamed,  the  throat 
presents  a  red,  congested  appearance.  The  tongue 
is  large,  indented  with  the  teeth,  and  if  the  liver 
is  simultaneously  congested,  is  coated  with  a 
thickened  epithelium  of  a  brown  or  yellow  hue. 
If  the  catarrh  have  extended  to  the  salivary 
glands,  the  surface  of  the  tongue  becomes  dry,  or 
is  covered  with  a  white,  creamy  mucus.  If  the 
duodenum  be  affected,  the  patient  is  liable  to 
jaundice  from  obstruction  of  the  biliary  passages ; 
more  generally  the  resixlts  of  imperfect  lacteal 
absorption  are  shown  in  the  loss  of  flesh,  dry- 
ness and  harshness  of  the  skin,  and  imperfect- 
nutrition  of  the  hair  and  nails.  The  pulse  is 
ordinarily  slow,  full,  and  regular.  A  short 
cough  is  often  complained  of,  from  coexisting 
laryngeal  irritation.  The  temperature  is  seldom 
increased,  excepting  towards  evening,  and  the 
patient  often  complains  of  coldness  in  the  ex- 
tremities. The  nervous  system  almost  always 
suffers.  There  is  great  watchfulness,  or  the 
patient  wakes  after  a  few  hours  of  broken  and 
disturbed  slumber.  Attacks  of  headache  are 
frequent,  the  pain  affecting  chiefly  the  forehead 
aad  eyeballs. 

It  is  necessary  to  notice  two  important  vane- 
ties  of  the  complaint,  both  on  account  of  their 
practical  importance,  and  also  from  the  little  at- 
tention they  have  received  from  authors.  In  one 
class  of  cases  the  prominent  symptom  consists 
in  the  rejection  of  an  enormous  quantity  of  mucus. 
This  may  occur  almost  constantly,  vast  amounts 
of  glairy  or  of  blood-stained  mucus  being  re- 
jected. In  other  instances  the  vomiting  occurs 
only  every  few  days,  mostly  after  breakfast; 
and,  from  the  quantity  expelled,  it  would  almost 
appear  as  if  a  gradual  accumulation  took  place 
between  each  attack,  until  the  stomach  was 
excited  to  get  rid  of  it.  There  is  often  no  nausea 
preceding  the  vomiting,  and  but  few  gastric 
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symptoms  between  the  attacks.  This  form  of 
gastric  catarrh  is  most  apt  to  occur  in  females, 
but  it  may  also  affect  the  other  sex.  The 
second  variety  appears  to  be  an  eczema  of  the 
stomach ;  at  any  rate,  the  catarrh  of  the  mucous 
membrane  replaces  a  similar  catarrhal  condition 
of  the  skin,  and  is  often  relieved  as  soon  as  the 
latter  reappears.  In  many  cases  the  condition 
may  be  attributable  to  a  gouty  diathesis,  of 
which  both  the  skin-affection  and  that  of  the 
stomach  are  but  the  expressions.  Still,  this  alter- 
nation between  the  disorder  of  the  skin  and  sto- 
mach is  not  infrequently  witnessed  in  practice. 

Diagnosis.— The  only  disease  likely  to  lead  to 
mistakes  in  diagnosis  is  atonic  dyspepsia  ;  but 
we  may  meet  with  very  rare  cases  of  chronie 
catarrhal  gastritis  that  are  difficult  to  distin- 
guish from  ulceration  and  cancer  of  the  sto 
mach.  Where,  as  occasionally  happens,  a  cer^ 
tain  amount  of  hsematemesis  presents  itself,  the 
diagnosis  between  this  disease  and  ulceration 
requires  care.  But  in  catarrh,  there  is  usually 
some  co-existing  disease  of  the  heart  or  liver, 
or  some  disorder  of  menstruation  ;  there  is  an 
absence  of  pain,  or,  if  pain  be  present,  it  is 
relieved,  not  increased,  by  food,  as  in  the  case  of 
ulcer.  Again,  the  vomiting  is  less  excited  by 
food ;  the  epigastric  tenderness  is  slight  and 
diffused,  not  confined  to  one  particular  spot,  as 
in  ulcer.  Cases  are  sometimes  mistaken  for 
cancer.  The  pain,  however,  in  gastric  catarrh  is 
slighter;  the  tenderness  comparatively  trifling; 
and  the  hsematemesis  never  excessive  or  long- 
continued,  as  in  cancer.  On  the  other  hand,  in 
the  latter  disorder  there  is  a  more  rapid  loss  of 
flesh  and  strength,  and  more  pallor  of  the  lips 
and  complexion.  The  discovery  of  a  tumour  in 
the  epigastric  region,  or  in  some  other  organ, 
would  remove  aU  doubts  as  to  the  real  nature 
of  the  malady. 

Tebataient. — The  first  point  in  treatment  is 
to  discover,  if  possible,  the  cause  of  the  dis- 
ease. It  is  useless  to  attempt  to  relieve  an 
infiammation  of  the  stomach,  so  long  as  the 
veins  of  the  organ  remain  in  a  state  of  con- 
gestion produced  by  a  disease  of  the  heart  or 
lungs.  Cases  that  had  been  ineffectually  treated 
for  months  with  purgatives  and  tonics,  yield  at 
once  to  rest  and  digitalis,  prescribed  on  account 
of  the  discovery  of  a  dilated  heart.  In  other 
instances,  chronic  Bright's  disease,  by  preventing 
the  due  elimination  of  the  effete  matters,  gives 
rise  to  the  gastritis  ;  and,  under  such  circum- 
stances, treatment  directed  to  the  relief  of  the 
original  affection  yields  more  satisfactory  results 
than  that  which  would  be  ordinarily  prescribed 
for  infiammatory  dyspepsia.  Constipation  will 
be  often  found  to  have  preceded  the  gastric 
symptoms,  which  have  been  produced  by  the 
food  being  too  long  retained  in  the  stomach, 
from  the  diminished  muscular  activity  of  the 
whole  canal.  Here  a  regular  action  of  the 
bowels  is  the  main  indication  for  the  relief 
of  the  gastric  catarrh.  There  is  often,  as  beibre 
mentioned,  a  craving  for  food  every  two  or  three 
hours,  set  up  by  the  presence  of  mucus  in  the 
stomach.  Numbers  of  cases  prove  rebellious 
to  treatment,  because  the  patient  persists  in 
seeking  temporary  relief  by  frequently  cramming 
the  stomach  with  food,  or  because  he  keeps  the 
5  w  9. 
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mucous  membrane  in  a  state  of  excitement  by 
stimulants,  taken  imder  the  idea  that  debility 
is  the  cause  of  his  suiferings.  In  the  majority 
of  very  obstinate  cases,  one  or  other  of  these 
habits  requires  to  be  overcome,  before  other 
treatment  can  be  made  available.  The  mere 
removal  of  the  cause  producing  the  disease  is 
often  sufficient  to  ensure  its  cure,  but  in  other 
instances  we  are  forced  to  employ  other  means. 
The  chief  indication  in  the  ordinary  run  of  cases 
is  to  take  off  any  increased  pressure  upon  the 
venous  circulation.  In  any  glandular  structure 
•we  can  only  effect  this  object  by  lessening  the 
amount  of  blood  flowing  to  it,  or  by  increasing 
the  rapidity  of  the  circulation  through  the  organ 
by  stimulating  its  secretion.  The  first  of  these 
objects  in  the  case  of  the  gastro-intestinal  tract 
is  accomplished  by  purgatives,  which  drain  away 
a  large  quantity  of  the  liquid  portions  of  the 
blood  which  has  to  pass  through  the  vena  portae. 
In  young  and  vigorous  subjects,  therefore,  sa- 
lines, such  as  the  sulphate  of  magnesia,  the  tar- 
trate of  soda,  or  the  mineral  waters  of  Pullna  or 
Friedrichshall,  may  be  employed.  These  may  be 
assisted  by  small  doses  of  mercurials,  given  every 
second  or  third  night.  The  salines  shoidd  not 
be  too  long  continued  alone,  as  they  are  apt  to 
enfeeble  the  muscular  powers  of  the  canal.  After 
a  short  period,  it  is  necessary  to  combine  them 
with  a  tonic,  such  as  quinine  or  calumba,  or  with 
sulphate  or  phosphate  of  iron.  In  more  feeble 
subjects,  or  in  those  who  have  previously  suffered 
from  atonic  dyspepsia,  it  is  better  to  relieve  the 
congestion  by  stimulating  the  biliary  secretion. 
For  this  purpose,  taraxacum  or  chamomile  may 
be  employed,  assisted  by  a  pill  each  night,  con- 
taining podophyllin  or  blue-piU.  In  another 
set  of  cases,  where  the  patient  is  not  robust, 
both  objects  may  be  attempted  at  once — by  the 
administration  of  soda  and  rhubarb  in  the  day, 
assisted  by  an  occasional  dose  of  blue  pill  at 
night,  or  by  a  course  of  the  Carlsbad  water 
every  morning. 

It  has  been  before  remarked  how  readily  fer- 
mentation is  set  up,  whenever  the  secretion  of 
the  gastric  juice  is  lessened  or  arrested.  This 
circumstance  must  be  borne  in  mind  in  the  treat- 
ment of  this  as  well  as  of  other  gastric  disorders. 
As  soon  as  the  more  urgent  symptoms  of  chronic 
gastritis  are  subdued  in  any  case,  tonics,  such  as 
iron,  calumba,  or  quinine,  along  with  acids,  may 
be  used  to  obviate  the  enfeebled  state  of  diges- 
tion that  always  results  from  the  long  continu- 
ance of  the  inflammation. 

The  treatment  of  cases  where  immense  quan- 
tities of  mucus  are  vomited  must  be  conducted 
on  a  different  principle.  Here  the  venous  sys- 
tem is  in  a  state  of  passive  congestion,  and  no 
active  inflammation  of  the  mucous  membrane  is 
in  progress.  We  must  use  astringents,  the  best 
of  which  are  bismuth,  nitrate  or  qxide  of  silver, 
oxalate  of  cerium,  kino,  tannin,  and  opium.  Purg- 
ing makes  the  patient  worse.  In  order  to  ob- 
viate the  ill-effects  of  the  astringents  it  is  neces- 
sary to  give  each  night  a  pill  of  podophyllin  and 
creasote,  or  of  nux  vomica  and  aloes,  or  some 
other  similar  preparation.  The  disease  has  been 
relieved  by  placing  around  the  abdomen  a  fold 
of  _  flannel  dipped  in  dilute  nitro-hydrochloric 
acid,  and  covered  with  india-rubber  cloth. 


Eczema  of  the  stomach  is  most  ditficult  to 
treat  satisfactorily,  probably  because  it  depends 
on  the  general  state  of  health.  It  is  best  re- 
lieved by  moderate  doses  of  solution  of  potash, 
taken  a  little  before  the  time  when  the  scalding 
pain  is  expected,  assisted  by  a  pill,  every  night, 
of  podophyllin  and  creasote.  As  soon  as  the 
urgent  symptoms  have  been  overcome,  benefit 
may  be  expected,  either  from  the  compound 
iron  mixture,  or  from  quinine  combined  with 
ammonia.  Flannels  dipped  in  a  solution  of 
common  washing  soda,  and  covered  with  india- 
rubber,  may  be  applied  over  the  epigastrium 
with  benefit;  or  a  liniment  of  croton  oil  may  be 
employed.  The  latter  must  be  used  with  great 
caution,  as,  from  the  unusual  irritability  of  the 
skin,  the  eruption  is  apt  to  be  very  severe. 

Theoretically,  it  might  be  expected  thatafari 
naceous  diet  would  not  be  suitable  in  these  cases ; 
inasmuch  as  it  is  apt  to  set  up  fermentation.  It  is 
better  to  confine  the  patient  to  sparing  meals  of 
mutton,  chicken,  game,  or  fish  along  with  bread. 
Vegetables  and  fruit  should  be  at  first  avoided, 
but  may  be  freely  used  as  soon  as  the  more 
urgent  symptoms  have  subsided.  The  breakfast 
is  the  most  difficult  meal  to  manage,  for  tea  and 
coffee  are  apt  to  disagree  and  increase  the  mis- 
chief. Dandelion  coffee  is  often  very  useful  in 
such  cases.  It  is  made  by  boiling  the  roasted 
and  dried  root  of  the  taraxacum  with  a  quarter 
of  its  weight  of  the  best  coffee.  Where  this 
cannot  be  readily  obtained,  the  succus  taraxaci 
of  the  Pharmacopoeia  may  be  taken,  along  with 
weak  coffee.  If  milk  does  not  disagree,  it  may 
be  used,  mixed  either  with  lime-water.  Seltzer,  or 
Vichy  water.  Alcohol  should  be  avoided,  but  if 
from  long  habit  or  other  circumstances  its  use 
is  necessary,  a  small  quantity  of  weak  spirit  and 
water  should  be  substituted  for  wines. 

1 5.  Stomacli,  Malposition  of. — The  stomach 
may  be  displaced  congenitally  ;  or  as  a  result  of 
accident  or  disease. 

In  congenital  displacement  the  stomach  may 
be  situated  on  the  right  side  of  the  body,  the 
fundus  pointing  to  the  right  hypochondxium, 
the  pylorus  to  the  left.  But,  as  in  such  cases 
it  will  l>e  also  found  that  there  is  a  similar  mal- 
position of  the  heart,  liver,  and  spleen,  no  mistake 
in  diagnosis  is  likely  to  occur.  As  a  congeni- 
tal condition,  the  stomach  may  occupy  the  left 
pleura,  through  a  partial  arrest  of  development 
of  the  diaphragm.  It  may  be  also  situated  in  the 
left  pleura,  owing  to  a  rupture  of  the  diaphragm. 
It  is  said  that  such  a  state  has  given  rise  to  a 
mistake  in  diagnosis  between  it  and  pneumo- 
thorax of  the  left  side.  In  both  there  is  a  clear 
sound  on  percussion,  and  a  gurgling  produced  by 
motion  of  the  body.  Besides  this,  the  pressure  of 
the  distended  stomach  has  been  seen  to  displace 
the  heart,  and  produce  dyspnoea.  Bambergei 
has  pointed  out  that  in  protrusion  of  the  sto- 
macli into  the  left  pleura  the  respiratory  sounds 
can  be  heard  in  the  upper  part  of  the  left  lung; 
tho  clear  note  on  percussion  becomes  duller  after 
food  ;  and  any  metallic  sounds  that  may  present 
themselves  are  unconnected  with  the  breathing 
of  the  patient.  The  dyspnoea  of  congenital  dis- 
placement is  only  occasional,  not  persistant,  and 
it  will  be  found  to  have  existed  for  years,  in- 
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jtead  of  occurring  suddenly,  as  in  pneumothorax. 
When  the  hernia  has  resulted  from  an  accident, 
it  is  usually  accompanied  by  vomiting  of  fluid 
containing  sarcinse,  and  by  other  signs  indicating 
that  the  stomach  does  not  get  freely  emptied  of 
its  contents.  The  organ  may  be  displaced  down- 
wards by  the  weight  of  a  tumour  situated  in  its 
coats.  This  is  more  especially  the  case  with  the 
pylorus,  which  is  generally  the  seat  of  such  a 
morbid  change.  Under  these  circumstances,  the 
pylorus  may  be  so  depressed  as  to  occupy  the  right 
iliac  region,  or  it  may  have  fallen  stiU  lower, 
and  be  united  by  adhesions  to  some  of  the  pelvic 
viscera.  In  some  cases  the  stomach  is  found  in 
the  contents  of  large  umbilical  and  scrotal  herniae. 
An  interesting  case  of  this  nature  is  recorded  by 
the  late  Mr.  Moore  ( Transactions  of  the  Medico- 
Chirurgical  Society,  vol.  xlvi.),  where  a  stomach, 
so  enlarged  as  to  be  capable  of  containing  a  gallon 
and  a  half,  was  situated  in  the  sac  of  an  umbili- 
cal hernia.  There  were  several  sloughs  on  its 
inner  membrane,  and  in  one  spot  a  perforation 
had  taken  place,  the  size  of  a  sixpence.  When  a 
stomach  is  much  dilated,  in  case  no  adhesions 
have  been  formed  between  it  and  some  of  the 
neighbouring  organs,  it  is  displaced  downwards 
by  the  weight  of  its  contents.  As  a  result  of 
this,  the  Tunbilical  region  is  much  distended, 
whilst  the  epigastrium  is  hollow  and  sunk  in- 
wards, so  that  a  distinct  prominence  can  be  often 
discovered,  stretching  between  the  lower  part  of 
the  left  hypochondriac  region  and  the  other 
side. 

16.  Stomacli,  Morbid  Growths  in. — The 

stomach  is  liable  to  all  the  forms  of  morbid 
growth  that  are  met  with  in  the  other  structures 
of  the  body.  Excepting  the  breast  and  uterus,  no 
part  is  so  iiequently  the  seat  of  malignant  disease. 
All  the  varieties  of  cancer  attack  this  organ,  and 
not  unfrequently  they  are  combined.  Thus  we 
meet  with  scirrhus  and  encephaloid,  or  scirrhus 
and  coUoid,  in  the  same  tumour. 

Scirrhus  is  by  far  the  most  common,  constitut- 
ing, according  to  the  researches  of  Dr.  Brinton, 
three-fourths  of  the  whole  number.  Its  most  usual 
seat  is  the  pylorus  or  the  lesser  curvature,  and 
here  it  forms  a  tumour  that  rarely  invades  the 
duodenum,  but  tends  to  surround  the  organ.  When 
a  section  is  made  at  an  early  period  of  the  dis- 
ease, the  distinction  between  the  diflTerent  coats 
is  readily  seen.  The  peritoneum  and  the  tissue 
directly  beneath  it  are  thickened,  the  muscular 
structure  is  of  a  grey  colour,  and  much  increased 
in  bulk,  the  bundles  of  fibres  being  divided  from 
each  other  by  firm  septa  of  connective  tissue. 
The  mucous  membrane  covering  the  tumour  may 
appear  to  the  naked  eye  to  be  healthy.  Sooner 
or  later  ulceration  takes  place,  and  a  deep  exca- 
vation results,  with  thickened  elevated  edges, 
and  with  a  base  not  unfrequently  covered  with 
fungoid  projections.  Microscopically  the  tumour 
presents  the  ordinary  appearances  of  scirrhus. 
The  muscular  structure  is  usually  in  a  state  of 
degeneration  near  the  cancerous  structure,  even 
when  it  has  not  been  invaded  by  the  disease.  The 
mucous  membrane  has  been  more  or  less  dis- 
eased in  all  the  cases  the  writer  has  examined, 
even  at  a  distance  from  the  tumoirr.  The  tubes 
were  generally  united  to  each  other,  and  were, 


in  many  places,  in  a  state  of  atrophy  or  of  fatty 
degeneration. 

Encephaloid  cancer  has  afiFected  the  stomach 
in  about  one-tenth  of  the  cases  recorded,  accord- 
ing to  the  inquiries  of  Dr.  Brinton.  It  forms  .^oft, 
quickly-growing  nodules,  which  project  below  the 
peritoneum,  or  elevate  the  mucous  membrane. 
It  seems  generally  to  commence,  as  scirrhus  does, 
in  the  submucous  tissue.  When  ulceration  occurs, 
numerous  fungoid  masses,  which  are  often  very 
vascular,  project  upwards.  The  muscular  coat 
is  more  completely  destroyed  in  the  neighbour- 
hood of  the  tumour  than  in  scirrhus,  and  the 
mucous  membrane  is  generally  diseased  in  all 
parts  of  the  organ.  The  tubes  are  not,  however, 
so  much  atrophied  as  in  the  harder  form  of 
cancer,  but  are  usually  distended  with  cells,  and 
the  subtubular  and  intertubular  spaces  are  occu- 
pied by  cells  of  various  sizes. 

Colloid  cancer  is  generally  associated  with 
scirrhus.  The  structure  feels  softer  than  when 
scirrhus  is  present  alone,  and  consists  in  part  of 
a  gelatinous  material  contained  in  round  or  oval 
spaces  bounded  by  connective  tissue.  Dr.  Brin- 
ton calculates  that  only  9  per  cent,  of  all  the 
cases  of  cancer  of  the  stomach  are  composed  of 
colloid  Uncombined  with  scirrhus. 

Villous  cancer  presents  a  mass  of  elongated 
processes,  which,  under  the  microscope,  seem  to 
be  composed  of  fibrous  tissue  loaded  with  cancer- 
cells,  each  usually  possessing  a  loop  of  blood- 
vessels. All  the  villous  projections  that  ar. 
found  on  the  mucous  membrane  of  the  stomach, 
are  not,  however,  necessarily  malignant,  some 
being  of  the  nature  of  fibrous  papilloma.  See 
Stomach,  Cancer  of. 

Lipoma,  sarcoma,  and  adenoma  are  also  occa- 
sionally met  with  in  the  stomach. 

Tubercle  is  very  rare,  and  only  found  where 
there  has  been  general  tuberculosis. 

17.  Stomacli,  ISTeToroses  of. — The  subject  of 
gastric  neuralgia  has  been  already  partially  dis- 
cussed {see  Gasteaxgia),  and  it  has  been  pointed 
out  that  it  rarely  occurs  independently  of  symp- 
toms indicating  some  disorder  of  the  digestion. 
The  writer  has,  however,  met  with  it  as  a  perio- 
dical affection  unattended  by  any  gastric  disease. 
These  cases  occur  chiefly  in  females  of  a  nervous 
temperament,  are  worse  at  the  catamenial  pe- 
riods, and  yield  to  treatment  of  a  tonic  character. 

HypercBsthesia  of  the  stoniach  is  a  very  common 
accompaniment  of  various  gastric  disorders.  Its 
presence  in  a  measure  accounts  for  the  very  great 
degree  of  suffering  experienced  in  many  cases  of 
ulceration,  and  it  often  confers  upon  a  case  of 
atonic  dyspepsia  an  amount  of  pain  that  leads 
the  practitioner  to  suspect  his  patient  is  affected 
with  some  grave  organic  disease  of  the  organ. 
This  increased  sensibility  of  the  stomach  often 
leads  to  mistakes  in  the  treatment  of  gastric  ulcer, 
by  inducing  us  to  persevere  with  liquid  diet  and 
opium  long  after  the  sore  has  completely  healed. 
In  hypersesthosia  of  the  stomach  iron  occupies 
the  most  important  place  as  a  remedial  agent, 
and  may  be  combined  with  quinine,  strychnine, 
or  other  bitters.  Arsenic,  in  doses  of  throe  or 
four  minims  of  Fowler's  solution,  gradually  in- 
creased and  given  directly  after  food,  is  often 
exceedingly  useful.    The  nitrate  and  oxide  of 
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silver  are  favourite  remedies  with  many  prac- 
titioners, but  the  -vn'itor  has  found  them  less 
useful  than  the  tonics  before  mentioned.  As  soon 
as  it  can  be  borne,  porter  or  bitter  ale  will  be 
found  beneficial.  In  the  majority  of  cases  change 
of  air  and  a  carefully  regulated  diet  are  more 
efScaoious  than  drugs. 

Spasm. — Spasm  of  the  stomach  is  a  frequent 
complaint,  and  chiefly  occurs  in  females  who 
are  subjects  of  atonic  dyspepsia.  The  attacks 
mostly  occur  after  a  meal  of  an  indigestible 
character ;  but  in  other  instances  a  single  mouth- 
ful of  food,  taken  after  a  long  fast,  may  pro- 
duce it.  In  the  former  case  the  painful  spasm 
probably  arises  from  the  stomach  becoming  over- 
distended  with  flatus,  which  it  has  been  unable 
to  expel,  on  account  of  a  spasmodic  contraction 
of  the  cardiac  orifice.  In  the  latter  the  organ 
is  most  likely  distended  by  flatus,  and  the  en- 
trance of  food  excites  a  contraction  which  the 
exhausted  muscle  is  unable  fully  to  execute. 
During  the  attack  relief  may  be  obtained  either 
hy  a  subcutaneous  injection  of  morphia,  or  by  a 
draught  containing  opium  combined  with  chloro- 
form or  ether,  or  with  some  essential  oil,  such 
as  mint  or  cinnamon.  The  treatment  between 
the  attacks  must  be  conducted  on  the  principle 
laid  down  for  atonic  dyspepsia.  See  Stomach, 
Atony  of. 

Paralysis  of  secretion. — It  now  and  then  oc- 
curs that  the  power  of  the  stomach  to  secrete 
appears  to  become  paralysed,  just  as  we  occa- 
sionally find  to  be  the  case  with  the  kidney,  and 
probably  with  other  organs  of  the  body. 

Vomiting. — One  of  the  most  important  of  the 
neurotic  affections  of  the  stomach  is  where  vomit- 
ing is  habitually  present,  without  any  other 
signs  leading  us  to  suspect  disease  of  the  sto- 
mach itself.  Reference  is  not  made  here  to  the 
cases  where  the  vomiting  accompanies  preg- 
nancy, or  uterine  or  brain  disease,  but  where  it 
occurs  without  any  nausea.  It  chiefly  presents 
itself  in  hysteria  and  phthisis,  and  in  the  latter 
disorder  is,  according  to  the  writer's  observation, 
most  frequently  met  with  where  the  apex  of 
the  right  lung  is  chiefly  affected.  Hysterical 
vomiting  comes  on  whilst  the  patient  is  eating, 
or  almost  immediately  after  the  meal  is  fin- 
ished. A  person  will  leave  the  table  suddenly, 
reject  what  has  been  taken,  and  often  complain 
again  of  hunger.  What  is  vomited  is  not  sour, 
and  seems  to  consist  only  of  food  in  the  state  it 
had  been  in  just  before  being  swallowed.  There 
is  no  pain,  and  although  the  flesh  and  strength  are 
reduced,  it  is  not  to  the  extent  that  might  have 
been  expected.  In  all  probability,  therefore,  only 
a  part  of  what  is  taken  is  returned,  for  in  severe 
cases  the  symptom  is  present  whenever  an  at- 
tempt is  made  to  take  food.  Various  methods 
of  treatment  have  been  put  in  force,  and  in  many 
cases  without  any  success.  Electricity  has  been 
strongly  recommended,  whilst  morphia,  hydro- 
cyanic acid,  aconite,  bismuth,  oxalate  of  cerium, 
nitrate  of  silver,  and  innumerable  other  remedies 
have  been  employed.  According  to  the  WTiter's 
experience  the  most  useful  plan  is  to  adminis- 
ter a  dose  of  morphia  and  solution  of  potash 
a  few  minutes  before  food.  In  other  cases,  lio  has 
tried  ice  for  the  same  purpose.  The  food  should  be 
of  a  digestible  nature,  but  solids  agree  better  than 


liquids,  although  instances  are  given  where  tho 
irritability  of  the  stomach  has  been  overcome 
by  small  quantities  of  liquid  food  given  every 
half-hour.  In  very  obstinate  cases  all  food  must 
be  abstained  from,  and  life  supported  for  a  few 
days  by  nutritive  enemata. 

Cases  occasionally  present  themselves  in  which 
symptoms  of  disease  of  the  spinal  cord  follow 
affections  of  the  stomach.  In  such  cases  vomit- 
ing has  been  excessive  and  frequently  recur- 
ring ;  pains,  evidently  of  a  neuralgic  character, 
have  first  attacked  the  feet  and  extended  up- 
wards; and  as  the  pains  have  subsided,  para- 
lysis has  gradually  crept  on.  The  treatment 
found  most  successful  has  been  the  employment 
of  sedatives  so  long  as  the  pain  continued  severe, 
followed  by  the  use  of  electricity  and  mineral 
tonics  when  the  paralysis  alone  remained.  The 
valerianate  of  zinc  combined  with  quinine  is 
often  very  efficacious  in  restoring  the  patient  to 
health.  In  other  cases  strychnia,  quinine,  and 
iron  have  been  employed,  either  alone  or  in  com- 
bination. 

18.  Stomacli,  Perforation  of. — With  the 
exception  of  a  few  rare  cases  where  the  coats 
of  the  stomach  have  been  penetrated  by  me- 
chanical injuries,  or  by  the  extension  of  disease 
from  some  of  the  neighbouring  organs,  per- 
foration is  the  result  of  simple  or  cancerous 
ulceration.  In  the  majority  of  the  cases  of  ulcer- 
ation, the  peritoneal  covering  of  the  stomach 
inflames  as  the  disease  approaches  it,  and  the 
organ  becomes  attached  to  some  of  the  adjoin- 
ing parts.  In  this  way  a  barrier  is  formed 
against  an  opening  being  made  into  the  peri- 
toneal cavity ;  and,  as  the  ulceration  deepens, 
its  base  is  formed  of  the  structures  to  which 
the  coats  of  the  stomach  adhere.  It  has  been 
calculated  by  Dr.  Brinton  that  70  per  cent,  of 
the  simple  ulcers  situated  at  the  posterior  sur- 
face, are  closed  in  by  union  with  the  pancreas  or 
liver.  But  when  this  safeguard  does  not  exist, 
the  extension  of  the  ulceration  outwards  finally 
reaches  the  peritoneum,  this  thin  membrane 
sloughs,  and  a  portion  of  the  contents  of  the 
stomach  escapes  into  the  peritoneal  cavity.  Sud- 
den and  violent  peritonitis  is  immediately  set 
up,  which  is  almost  always  followed  by  fatal 
consequences.  In  some  cases,  instead  of  the 
contents  escaping  from  the  stomach,  a  mere 
leakage  occurs  through  the  peritoneum,  which 
is  sufficient  to  produce  inflammation  of  the 
serous  membrane.  Hence  it  may  happen  that, 
instead  of  general  peritonitis,  circumscribed 
inflammation  is  set  up  by  the  perforation,  and 
an  abscess  follows,  bounded  by  the  neighbouring 
organs,  which  have  become  closely  united  to 
each  other  and  to  the  stomach.  Some  cises  are 
recorded,  where  an  abscess  thus  formed  was 
evacuated  through  the  lungs  by  perforation  of 
the  diaphragm,  the  pus  exciting  in  its  pnssage 
gangrenous  pneumonia  or  pneumothorax.  The 
writer  has  known  the  gush  of  pus  from  the 
abscess  produce  sudden  death  by  suffocation ; 
and  in  a  few  cases  placed  on  record  an  external 
opening  has  taken  place,  and  a  gastric  fistula 
has  been  established.  Occasionally,  the  stomach 
adheres  to  the  colon,  or  even  to  a  coil  of  ttie 
small  intestine,  and  an  extension  of  the  ulcer 
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brings  about  a  commvmication  between  these 
organs.  Ulcerations  situated  in  the  anterior 
surface  of  the  stomach  are  most  apt  to  per- 
forate the  peritoneum,  as  the  greater  mobility 
of  this  region  lessens  the  chance  of  adhesions 
taking  place.  Simple  ulcerations  are  more  apt 
to  penetrate  the  serous  sac  than  those  of  a  can- 
cerous nature,  as  adhesions  are  much  more  apt 
to  occur  in  the  case  of  the  latter.  Perforation 
again  takes  place  more  readily  in  the  young 
than  in  those  of  more  mature  age,  and  it  is 
especially  liable  to  affect  females.  More  than 
half  the  cases  amongst  females  occur  between 
the  ages  of  fourteen  and  thirty,  but  in  the  other 
sex  the  effects  of  age  are  not  so  strongly  marked. 

Symptoms. — In  cases  of  chronic  ulcer,  the 
symptoms  produced  by  the  perforation  are  pre- 
ceded, for  a  more  or  less  lengthened  period,  by 
pain,  vomiting,  or  hsematemesis.    But  in  young 
persons  the  occurrence  of  perforation  often  takes 
place  with  startling  suddenness,  and  the  pain 
comes  on  when  the  patient  believes  herself  to  be 
in  perfect  health.    In  most  cases  careful  inquiry 
shows  that  there  has  been  previously  slight 
uneasiness  after  food,  flatulence,  or  other  signs 
of  disordered  digestion.    It  is,  however,  impor- 
tant to  recognise  the  fact,  that  this  terrible 
accident  occasionally  occurs  where  there  has  been 
no  previous  complaint  of  ill-health,  and  that  any 
sudden  and  severe  pain  in  the  abdomen  in  a 
young  person  should  never  be  treated  lightly. 
In  a  large  proportion  of  the  cases  admitted  into 
a  hospital,  purgatives  or  stimulants  have  been 
previously  given,  and  it  has  occasionally  hap- 
pened that  castor  oil,  or  some  other  medicine, 
has  been  detected  in  the  peritoneal  cavity  on 
examination  after  death.    The  first  symptom 
of  peritoneal  perforation  is  a  sudden  and  severe 
pain  in  the  abdomen,  and  this  is  not  necessarily 
referred  to  the  region  of  the  stomach.    It  is 
quickly  followed  by  retching  or  vomiting ;  and 
when  the  patient  is  seen  by  the  practitioner, 
the  symptoms  of  general  peritonitis  are  present 
in  a  marked  degree.    The  patient  lies  upon  his 
back,  with  his  knees  raised,  dreading  to  make 
the  slightest  motion,  speaking  only  in  a  slow 
and  guarded  manner,  and  breathing  quickly  and 
carefully,  lest  the  action  of  the  diaphragm  and 
abdominal  muscles  should  increase  his  suffering. 
The  face  is  pale,  and  expressive  of  pain  and 
anxiety;  the  whole  abdomen  tense,  and  so  ex- 
cessively tender  that  the  slightest  pressure  is 
dreaded;  the  pidse  is  quick,  small, and  com- 
pressible ;  the  extremities  are  cold ;  and  the 
bowels  obstinately  confined.    The  patient  may 
either  sink  in  the  stage  of  collapse,  or  the  pulse 
may  recover  its  strength,  the  extremities  regain 
their  warmth,  and  death  may  occur  from  peri- 
tonitis some  days  later.   One  well-authenticated 
case  has  been  recorded  where  recovery  took  place ; 
and,  on  the  patient  subsequently  dying  from  a 
fresh  perforation,  the  results  of  the  former  pene- 
tration of  the  abdominal  cavity  were  observed. 
Several  cases  which  are  related  as  recoveries 
from  perforation,  have  been  recorded  of  late 
years  in  the  public  journals  ;  but  the  evidence 
that  they  really  were  so  seems  to  bo  insuflSciont. 
When  perforation  of  the  colon  takes  place,  the 
pain  is  often  very  severe,  from  the  co-existence 
of  peritonitis ;  and  the  sudden  appearance  of 


faeces,  or  of  foetid  gas  in  the  vomited  matters,- 
indicates  the  presence  of  an  opening  into  the 
large  intestine.  In  other  cases,  the  communica- 
tion between  the  organs  appears  to  be  of  a  val- 
vular kind,  so  that  severe  diarrhoea  may  occur 
from  the  entrance  of  the  gastric  contents  into 
the  gut,  without  any  appearance  of  faeculent 
matters  in  the  fluid  rejected  from  the  stomach. 
"Where  perforation  of  the  diaphragm  has  oc- 
curred, there  has  usiially  been  severe  febrile 
action,  with  great  pain  in  the  side  or  epigastritun, 
followed,  after  an  interval  of  some  time,  by  the 
symptoms  and  physical  signs  of  pneumothorax  or 
gangrenous  pneumonia. 

Diagnosis. — Peritoneal  perforation  is  most  apt 
to  be  confounded  with  colic,  or  the  passage  of  a 
biliary  or  renal  calculus.  In  all  these  cases  there 
is  the  occurrence  of  sudden  and  severe  excru- 
ciating pain  of  the  abdomen,  often  attended 
by  vomiting,  and  aU  may  be  accompanied  with 
great  depression.  In  perforation,  however,  the 
patient  lies  in  the  recumbent  position,  with  the 
If  gs  drawn  up  ;  whilst  in  the  passage  of  calculi 
or  colic  he  is  restless  and  tosses  about.  In  the 
former,  the  pulse  is  rapid,  and  there  is  intense 
abdominal  tenderness  ;  in  the  latter  the  patient 
often  seeks,  by  pressure  over  the  seat  of  the 
pain,  to  relieve  his  suffering,  and  the  pulse  is 
but  little  quickened.  In  perforation,  there  is 
often  a  history  of  symptoms  indicating  gastric 
ulcer ;  in  colic,  not  infrequently,  an  account  of 
previous  attacks  of  a  similar  description. 

Treatment.—  The  only  chance  the  patient  has 
of  escape  from  death  is  in  the  most  perfect 
rest,  both  of  the  whole  body  and  of  the  diges- 
tive canal.  Food  and  drink  of  every  kind  must 
be  forbidden,  and  even  enemata  should  be  avoided. 
A  full  dose  of  opium  must  be  administered,  as 
much  as  2  grains,  and  a  smaller  quantity  re- 
peated every  three  or  four  hours  subsequently. 
Cold  applications  externally  have  been  recom- 
mended, but  it  will  be  generally  found  that 
warm  fomentations  give  more  relief.  If  im- 
provement take  place,  it  wiU  be  better  to 
support  the  strength  of  the  patient  for  some 
time  by  nutrient  enemata,  than  by  food  given 
by  the  mouth. 

19.  Stomach,  Softening  of. — There  are  few 
stomachs  examined  after  death,  more  especially 
during  the  warmer  months  of  the  year,  that  do 
not  show  some  signs  of  softening.  "When  this 
change  is  only  slight,  the  surfaces  of  the  rugae 
alone  seem  softened,  and  have  a  semitransparent 
appearance.  "When  it  is  more  extensive,  the 
whole  of  the  lining  membrane  covering  the  fundus 
has  a  smooth,  thin,  translucent  appearance,  and 
is  either  readily  detached  by  the  finger,  or  forms 
a  slimy  mucus  overlying  the  subjacent  coats. 
"Where  the  process  has  proceeded  still  farther, 
the  muscular  and  peritoneal  layers  are  soft  and 
pulpy ;  and  occasionally  the  organ  is  perforated, 
and  the  contents  are  found  in  the  cavity  of  the 
peritoneum.  More  rarely  still,  the  softening 
affects  the  neighbouring  organs,  the  oesophagus 
or  diaphragm  being  perforated  ;  and  the  gastric 
contents  may  bo  found  in  the  left  pleura.  The 
nature  of  this  process  has  given  rise  to  no  small 
discussion.  John  Hunter,  who  first  remarked 
its  occurrence  in  healthy  persons  who  had  been 
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killed  by  iiccidents,  attributed  it  to  the  action  of 
the  gastric  fluid  upon  the  stomach  after  death. 
Some  patholDgists  of  eminence,  whilst  admitting 
that  softening  may  result  from  fost-mortcm  solu- 
tion, contend  that  certain  forms  of  this  condition 
occur  during  life,  and  differ  in  their  character 
from  cadaveric  changes.  Rokitanski  distinguishes 
two  primary  forms  of  softening  :  one  a  disease  of 
infant  lite,  called  gelatinous  softening,  in  which 
the  whole  fundus  is  converted  into  a  greyish, 
transparent  jelly,  and  which  is  usually  an  accom- 
paniment of  brain-affections.  The  other,  in  which 
the  parietes  of  the  stomach  are  converted  into  a 
dark-brown  pulp,  occurs  either  in  brain-diseases, 
or  as  a  sequela  of  typhus,  pyaemia,  acute  tubercu- 
losis, acute  cancer,  and  other  diseases.  One  chief 
cause  of  difference  in  the  appearances  of  these 
forms  is  the  state  of  the  blood-vessels.  In  the  first 
the  pallor  arises  from  the  anaemic  condition  of  the 
lining  membrane  ;  whilst  in  the  latter  the  dark- 
brown  colour  is  probably  dependent  on  the  action 
of  the  acid  upon  the  blood  contained  in  the  dis- 
tended veins  and  capillaries.  Notwithstanding 
the  authority  of  the  distinguished  pathologist  just 
named,  it  is  generally  believed  at  the  present  day 
that  all  the  various  forms  of  softening  are  merely 
the  result  of  post-nwrtem  digestion,  and  that  the 
differences  in  appearance  between  them  are  but 
the  effects  of  the  varying  amount  of  acid  that 
may  exist  in  the  stomach  at  the  time  of  death. 

Certain  circumstances  have  been  found  to 
favour  the  occurrence  of  jpost-inortem  softening 
of  the  stomach: — 1.  The  condition  of  the  atmo- 
sphere at  the  time  of  death  is  one  element.  It 
was  in  summer  that  the  cases  occurred  that  first 
attracted  the  attention  of  Hunter,  and  it  is  found 
that  the  extent  of.  softening  which  occurs  in  cold 
weather  is  comparatively  trifling  to  what  is  ob- 
served in  the  warmer  months  of  the  year.  This 
is  what  might  have  been  anticipated,  for  we 
know  that  heat  is  requisite  in  order  tliat  arti- 
ficial digestion  should  proceed  quickly.  2.  The 
amount  of  the  contents  of  the  stomach  exercises 
a  considerable  influence.  When  death  has  oc- 
curred whilst  the  stomach  is  empty,  little  or  no 
softening  occurs,  but  if  it  contain  food  the  mu- 
cous membrane  is  sure  to  present  some  indica- 
tions of  change.  3.  The  nature  of  the  contents 
of  the  stomach  is  still  more  important  in  de- 
termining the  amount  of  softening.  It  is  well 
known  that  the  presence  of  an  acid  in  the  gastric 
juice  is  requisite  for  the  performance  of  diges- 
tion, and  we  consequently  find  that  there  is  the 
greatest  extent  of  change  where  there  is  a  large 
amount  of  acid  in  the  contents  of  the  stomach  at 
the  time  of  death.  Tliis  fact  has  been  inge- 
niously used  to  explain  why  the  post-morlcm 
changes  are  so  extensive,  as  remarked  by  Roki- 
tanski, in  brain-disease  and  in  the  case  of  chil- 
dren, lb  is  believed  that  an  unusual  amount  of 
acid  is  secreted  in  cerebral  affections,  as  we 
know  is  the  case  in  certain  irritations  of  the 
liver  and  kidney;  and  !is  the  food  of  children 
is  mostly  composed  of  milk,  it  is  assumed  that 
the  lactic  acid  residting  from  its  decomposition, 
united  with  the  pepsin  contained  in  the  stomach, 
forms  a  digestive  fluid  possessing  great  activity. 
4.  The  condition  of  the  stomach  as  regards  the 
amount  of  pepsin  stored  up  in  it  e.\6rcis«s  a 
considerable  influence  upon  the  chance  of  its  soft- 


ening.   It  has  been  elsewhere  shown  that  in 
typhoid  fever,  chronic  atrophy,  and  chronic  hy- 
perairaia,  the  amount  of  pepsin  stored  up  in  the 
gastric  mucous  membrane  is  very  small,  and  it 
is  in  these  disorders  that  we  meet  with  very 
little  alteration  in  the  organ  after  death.  5.  An- 
other point,  which  has  not  attracted  sufficient 
notice,  is  that  the  texture  of  the  organ  varies  in 
different  coses,  and  thivt  some  more  readily  yield 
to  the  solvent  action  of  the  gastric  juice  than 
others.    To  prove  this  the  writer  plaxjed  in  an 
artiflcial  digestive  fluid  equal  portions  of  three 
human  stomachs.    The  first  was  normal ;  the 
second  in  a  state  of  fatty  degeneration  ;  whilst, 
in  the  third,  the  tubes  were  replaced  by  fibrous 
tissue,  and  the  blood- vesselswere  much  congested. 
After  a  few  hoiirs'  digestion  the  first  piece  was 
found  reduced  to  a  pulp ;  the  second  was  gelatinous, 
and  of  a  yellow  colour ;  the  third  formed  a  black, 
opaque  mass,  quite  unlike  the  others.    Here,  it 
will  be  observed,  the  colour  and  appearance  of  the 
different  specimens  varied  ;  and  in  many  cases, 
as  for  example  in  children,  the  softness  of  their 
healthy  mucous  membrane  greatly  determines 
the  rapidity  and  completeness  with  which  the 
gastric  fluid  acts  upon  it.    To  ascertain  if  this 
was  correct  the  writer  placed  in  some  artificial 
gastric  fluid  four  pieces  of  stomach.    The  first 
was  taken  from  a  healthy  dog  and  was  soft ;  the 
second  from  a  healthy  human  subject ;  the  third 
and  fourth  from  females  who  had  died  from 
cancer  of  the  breast,  and  the  mucous  membranes 
of  whose  stomachs  were  extensively  atrophied. 
After  three  hours'  digestion  at  100°,  the  first 
broke  up  into  fragments ;  the  second  was  reduced 
to  a  pulp ;  whilst  the  third  and  fourth  showed 
only  a  little  softening  on  their  surfaces,  but  were 
in  other  respects  unaltered.     The  completeness 
with  which  the  first  two  were  dissolved  was  found, 
from  other  experiments,  to  have  partly  arisen 
from  the  acid  being  imbibed  by  the  tissue,  and 
coming  into  contact  with  the  pepsin  stored  up  in 
the  gastric  cells,  which  were  absent  in  the  dis- 
eased structures  of  the  third  and  fourth  speci- 
mens.   But  the  question  arises,  whether  soften- 
ing of  the  mucous  membrane  of  the  stomach  ever 
occurs  -mXhovX  ■post-mortem  solution  ?   This  must 
be  answered  in  the  afltenative.  During  the  con- 
tinuance of  the  cattle-plague  the  animals  affected 
were  killed,  and  in  some  cases  the  stomachs  were 
immediately  removed  and  brouglit  to  the  writer. 
In  each  case  the  mucous  membr<ane  was  very  soft, 
and  presented,  under  the  microscope,  the  usual 
appearances  of  gastritis.    Again,  in  certain  dis- 
orders— as,  for  example,  in  cancer  of  the  uterus 
— the  writer  has  always  found  the  gastric  mucous 
membrane  very  soft,  where  there  was  no  appear- 
ance of  cadaveric  change.  This  softness  probably 
arises  from  imperfect  nutrition,  and  is  analogous 
to  tlie  fatty  heart  so  commonly  met  with  in  such 
cases.    Fatty  degenerations  of  the  stomach  are 
by  no  means  uncommon — for  instance,  the  whole 
membrane  has  been  found  in  this  state  in  a  case 
of  gastric  ulcer  ;  and  we  can  scarcely  suppose 
that  an  organ  in  such  a  condition  can  have  the 
same  firmness  as  when  the  glandular  texture  is 
in  a  perfectly  healthy  state. 

20.  Stomach,  TJlcer  of. — .^Itioloot.— The 
age  of  the  individual  is  allowed  by  all  observem 
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to  be  one  of  the  chief  predisposing  causes  of 
gastric  iilcer.  Where  the  functions  of  the  sto- 
mach are  most  actively  performed,  as  in  child- 
hood, it  is  scarcely  ever  met  with,  Dr.  Brin- 
ton  having  been  only  able  to  find  two  cases 
out  of  226  in  children  below  ten  years  of  age. 
It  becomes  gradualh'  more  frequent  as  age  ad- 
vances. Females  are  more  liable  to  the  dis- 
ease than  males,  in  the  proportion  of  three  to 
one.  The  chief  preponderance  of  liability  amongst 
females  occurs  at  the  commencement  and  the 
cessation  of  the  eatamenia.  In  both  sexes,  want 
of  food,  mental  anxiety,  and  other  depressing 
conditions,  have  been  referred  to  as  tending  to 
produce  the  disease  in  question.  Many  authors 
regard  intemperance  as  one  of  the  most  potent 
causes.  Although  the  writer  has  certainly  seen 
the  symptoms  of  gastric  ulcer  follow  a  too  free 
use  of  alcohol,  yet  he  has  been  greatly  surprised 
to  find  how  rarely  the  stomach  has  presented 
any  signs  of  disease,  beyond  those  of  catarrhal 
gastritis,  in  a  considerable  number  of  persons 
who  had  died  of  delirium  tremens.  Some  have 
affirmed  that  tuberculosis  is  a  common  predis- 
posing cause,  whilst  Dr.  Brinton  has  remarked 
that  persons  affected  with  phthisis  are  not  more 
liable  to  gastric  ulcer  than  other  persons.  The 
writer  has  found  the  ordinary  ulcer  rare  in  such 
cases,  but  superficial  ulcers  near  the  pylorus  are 
by  no  means  infrequent,  and  are  probably  the 
result  of  the  acute  erythematous  gastritis,  to 
which  attention  has  been  directed,  as  tending  to 
complicate  the  later  stages  of  pulmonary  disease 
{see  Stomach,  Inflammation  of).  If  we  sum  up 
the  chief  causes,  we  find  the  conclusions  con- 
firmed to  which  morbid  anatomy  directs  us.  Ad- 
vanced age,  which  gives  rise  to  fatty  and  fibroid 
degenerations,  both  of  the  tissues  and  the  blood- 
vessels, is  the  chief  predisposing  influence  of 
gastric  ulcer.  In  like  manner,  syphilis  and  tu- 
bercular affections,  which  lead  to  ulcerations  of 
the  skin,  by  diminishing  the  reparative  powers 
of  the  system,  seem  also  to  induce  gastric  idcer- 
ation.  In  addition  to  these  all  conditions  that 
lead  to  chronic  catarrhal  gastritis,  such  as  uterine 
affections,  and  diseases  of  the  heart  and  liver, 
have  also  a  decided  tendency  to  set  up  the  dis- 
ease. 

Anatomical  Chaeaoters  and  PATHOLoay. — 
Ulcerations  in  this  organ  are  of  frequent  occur- 
rence, being  present,  according  to  the  researches 
of  Dr.  Brinton,  in  about  5  per  cent,  of  the 
deaths  arising  from  all  causes.  The  ulcers  are 
usually  round  or  oval,  varying  in  size,  as  a  gene- 
ral rule,  from  the  diameter  of  a  fourpenny-piece 
ic  that  of  a  half-crown.  They  have  been  found 
to  destroy  life  when  so  small  that  the  most  care- 
ful search  was  necessary  to  ascertain  their  exist- 
ence, and,  on  the  other  hand,  they  may  be  met 
with  many  inches  in  diameter.  When  of  recent 
formation,  the  edges  are  sharp,  and  the  sore 
looks  as  if  a  portion  of  the  mucous  membrane  had 
been  punched  out ;  but  when  it  has  lasted  for 
some  time,  the  edges  are  hard,  callous,  and  ad- 
here to  the  subjacent  tissue.  The  diameter  of  the 
ulcer  usually  lessens  from  above  downwards ;  so 
that  in  case  the  peritoneum  has  given  way,  the 
perforation  may  be  a  mere  chink.  The  base  of 
the  ulcer  may  be  formed  either  of  the  muscular 
coat  or  peritoneum,  or  of  some  of  the  neighbour- 
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ing  organs — such  as  the  pancreas,  liver,  or 
spleen — which  have  become  attached  to  the 
stomach  by  adhesions.  Microscopically,  in  recent 
cases  the  writer  has  generally  found  the  tubes 
around  the  ulcer  healthy,  with  the  exception  that 
a  few  blood-globules  are  extravasated  amongst 
them.  In  older  cases,  the  surrounding  tissues 
are  matted  together,  and  the  tubes  are  com- 
pressed and  atrophied,  whilst  the  newly-formed 
fibrous  tissue  closely  unites  the  edges  of  the 
lesion  to  the  parts  below  and  around  them.  But 
the  mischief  is  always  confined  to  the  neigh- 
bourhood of  the  ulcer,  and  we  never  discover  a 
general  atrophy  of  the  secreting  structures  of 
the  stomach,  as  in  malignant  disease.  At  the 
most,  the  mucous  membrane  presents  the  signs  of 
fatty  degeneration,  or  the  usual  appearances  of 
acute  or  chronic  catarrhal  gastritis.  Where  the 
ulceration  is  spreading,  the  tubes  immediately 
around  it  may  be  seen  to  be  more  or  less 
emptied  of  their  secreting  cells,  whilst  their 
basement  membranes  have  fallen  together.  Still 
further  off  may  be  remarked  tubes  only  partially 
filled  with  cells,  and  the  mucous  membrane  is 
consequently  thin  and  soft. 

Gastric  ulcers  are  most  common  in  the 
pyloric  region,  being  chiefly  situated  on  the 
posterior  surface,  and  near  the  smaller  curva- 
ture. When  two  are  present,  it  is  not  unusual 
to  find  them  opposed  to  each  other,  as  though 
they  had  been  both  produced  by  the  same  irrita- 
tion. When  an  ulcer  exists  in  the  duodenum, 
it  is  very  common  to  find  one  also  in  the  stomach. 

There  has  been  much  difference  of  opinion  as 
to  the  method  by  which  gastric  ulcers  are  pro- 
duced. Some  authors  are  fond  of  pointing  out 
that  sores  of  this  character  are  confined  to  the 
stomach  and  duodenum,  where  an  acid  secretion 
comes  in  contact  with  the  tissues ;  whilst  in  the 
remaining  parts  of  the  small  intestine  they  are 
rarely  discovered.  Hence  it  has  been  assumed 
that  they  are  dependent,  in  some  way  or  another, 
upon  the  solvent  action  of  the  gastric  juice. 
But  it  shoidd  be  remembered  that  the  ulcera- 
tions are  very  rare  where  the  power  of  secretion 
is  most  active,  and  where  it  remains  longest  in 
contact  with  the  mucous  membrane — namely, 
at  the  fundus ;  and  also,  that  they  are  extremely 
uncommon  in  childhood,  when  the  gastric  func- 
tions are  most  energetically  performed.  Instead, 
therefore,  of  the  presence  of  the  gastric  juice 
being  the  cause  of  the  stomach  being  so  espe- 
cially liable  to  ulceration,  may  not  the  rarity  of 
ulcerations  in  the  small  intestines  be  rather  due 
to  the  greater  development  of  the  lymphatic 
system  in  them,  which  obviates  the  ill-effects  of 
any  temporary  congestion,  and  to  the  fluid  na- 
ture of  the  contents  of  this  portion  of  the  canal?!'; 
We  have  not  here  space  to  discuss  the  various 
hypotheses  that  have  been  invented  to  account 
for  the  production  of  gastric  ulcers ;  but  we 
may  fairly  allow  that,  like  ulcerations  on  the 
exterior  of  the  body,  they  must  originate  from 
very  different  causes. 

1 .  They  may  be  produced  by  the  sloughing  of 
portions  of  the  mucous  membrane  arising  from 
general  debility.  Stich  cases  have  boon  dis- 
covered in  persons  broken  down  by  syphilitic 
disease,  kidney-affections,  and  other  exhausting 
maladies.    We  see  analogous  cases  of  sloughing 
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of  the  mucons  membrane  of  the  oral  cavity  in 
a  similar  state  of  health. 

2.  The  death  of  small  portions  of  the  mucoiis 
membrane  has  been  attributed  to  embolism  of 
the  arteries  of  the  stomach.  Against  this,  as  a 
common  cause,  is  the  fact  that  the  gastric  ulcer 
is  generally  single,  and  that  "we  constantly  fail 
10  discover  ulcerations  where  numerous  emboli 
can  be  proved  in  the  vessels  of  the  other  prin- 
cipal organs  of  the  body.  It  is  probable,  how- 
ever, tbat  some  rare  cases  are  to  be  attributed 
to  this  cause. 

3.  The  perforating  ulcers  so  commonly  met 
with  in  young  persons  were  attributed  by  Eoki- 
tanski  to  haemorrhagic  erosions  of  the  mucous 
membrane,  produced  by  catarrh.  His  opinion 
seems  to  be  supported  by  the  fact,  that  these 
ulcers  are  most  frequently  present  where  catarrh 
is  most  common,  namely  at  the  pyloric  region  ; 
and  also  that  their  occurrence  is  usually  pre- 
ceded only  by  symptoms  indicating  a  slight  at^ 
tack  of  catarrhal  gastritis. 

4.  Dr.  Copland  pointed  out  how  often  the 
arteries  of  the  stomach  were  diseased,  where  an 
ulcer  was  present,  especially  in  old  people.  The 
truth  of  this  remark  the  writer  can  confirm,  from 
the  microscopic  examination  of  a  number  of  spe- 
cimens ;  and  to  this  circumstance  we  must  also 
attribute  much  of  the  difBculty  experienced  in  the 
cicatrization  of  gastric  ulcers.  Where  the  arte- 
ries are  healthy,  it  will  be  often  foimd  that  the 
veins  are  thickened  and  tortuous,  and  it  need  not 
be  pointed  out  that  the  effect  of  a  similar  condi- 
tion is  daily  seen  in  the  production  of  ulcera- 
tions of  the  lower  extremities. 

6.  Probably  not  less  powerful  in  setting  up 
these  ulcers  in  the  aged  are  the  fatty  and  fibroid 
degenerations  of  the  mucous  membrane,  so  often 
discovered  on  microscopical  examination.  It 
seems  reasonable  to  suppose  that  in  tissues  thus 
altered,  a  slight  irritation  would  be  sufficient  to 
set  up  an  ulcerative  process. 

When  a  small  and  superficial  ulcer  of  the 
stomach  heals,  only  a  slight  sear  is  left ;  but 
where  it  has  been  of  large  size,  and  has  pene- 
trated more  deeply,  the  organ  may  be  puckered 
up  by  the  cicatrix,  and  considerable  change  of 
shape  may  be  produced.  The  ulceration  may, 
on  the  other  baud,  produce  death  by  laying 
open  a  blood-vessel ;  by  perforating  the  perito- 
neum or  some  of  the  neighbouring  organs;  or,  in 
more  rare  cases,  by  giving  rise  to  abscess  of  the 
liver. 

Symptoms. — Pain  is  by  far  the  most  constant 
and  prominent  symptom  of  ulcer  of  the  stomach. 
At  first,  it  is  only  a  feeling  of  uneasiness  after 
food,  but  as  time  goes  on  it  increases  in  con- 
stancy and  severity.  It  commences  shortly  after 
food,  and  persists  during  the  whole  period  of 
digestion,  or  until  the  contents  of  the  stomach 
are  rejected  by  vomiting.  In  some  cases  it 
begins  as  soon  as  food  has  been  taken,  but  more 
generally  an  interval  of  fifteen  or  twenty 
minutes  elapses  before  it  is  complained  of.  The 
pain  is  usually  relieved  by  the  recumbent  posi- 
tion, but  in  some  the  patient  finds  relief  by 
bending  the  body  over  a  cbair  or  by  lying  on 
one  side.  The  writer  has  seen  cases  of  large 
ulcers,  in  which  there  was  little  or  no  pain,  the 
sore  being  apparently  insensible  to  irritation,  as 


is  sometimes  seen  to  be  the  case  in  old  ulcers 
of  the  legs.  The  pain  is  referred  to  one  spot, 
which  is  usually  situated  in  the  epigastrium, 
but  more  rarely  it  affects  the  left  hypochon- 
drium  or  the  umbilical  region.  In  a  consider- 
able number  pain  is  experienced  in  the  back, 
usually  at  a  place  between  the  last  dorsal  and  the 
first  lumbar  vertebrae,  or  rather  a  little  to  the 
left  side  of  this  region.  It  is  not  uncommon  for 
the  pain  to  increase  for  a  few  days,  and  then 
gradually  to  subside.  These  exacerbations  the 
writer  has  chiefly  observed  in  very  chronic  cases. 
They  probably  point  to  an  extension  of  the  ulcer- 
ation, for  they  not  infrequently  precede  haemor- 
rhage and  perforation.  In  almost  every  case  we 
meet  with  tenderness  on  pressure  over  the  seat  of 
the  sore.  This  may  be  so  great  that  the  patient 
is  unable  to  wear  his  clothes  moderately  tight ;  in 
others  it  requires  a  careful  search  to  discover  the 
sore  spot.  The  tender  part  is,  as  a  rule,  opposite 
the  place  to  which  the  pain  is  referred,  and  can 
often  be  covered  by  the  finger-end.  General 
tenderness  is  no  test  of  an  ulcer,  as  it  is  often 
present  in  congested  liver,  gastric  catarrh,  and 
other  complaints  of  the  epigastric  region.  It  is 
necessary  to  be  careful  in  testing  for  the  exist- 
ence of  a  gastric  ulcer  by  the  finger,  for  a  very 
slight  pressure  often  suffices  to  bring  on  a  par- 
oxysm of  pain,  even  when  the  stomach  is  empty 
of  food.  The  tender  spot  may  be  situated  in  the 
epigastrium,  in  the  hypochondrium,  or  near  the 
umbilicus,  but  it  is  most  generally  in  the  first>- 
mentioued  locahty. 

Vomiting,  although  often  present,  is  a  much 
more  variable  symptom.  It  seldom  occurs  directly 
after  food,  as  is  often  the  case  in  cancer,  because 
the  cardiac  orifice  is  rarely  the  seat  of  simple 
ulcer.  It  is  preceded  by  nausea,  not  infrequently 
by  a  copious  flow  of  saliva,  and  it  relieves  the 
pain  by  freeing  the  stomach  of  its  acrid  contents. 
The  tongue  may  be  perfectly  clean,  or  may  be 
thickly  coated.  As  the  abnormal  appearances  of 
the  tongue  in  dyspepsia  arise  from  an  extension 
of  gastric  catarrh  to  the  mucous  membrane  of 
the  mouth,  a  perfectly  clean  tongue  is  present,  if 
the  ulcer  is  unattended  by  gastritis.  Flatulence 
is  not  a  common  symptom,  inasmuch  as  the 
amount  of  food  taken  is  limited,  on  account  of 
the  pain  produced  by  it.  Extreme  acidity  occa- 
sionally presents  itself,  but  it  is  not  so  common 
as  the  statements  of  some  authors  would  lead  us 
to  imagine.  The  appetite  is  seldom  much  aflfected, 
especially  in  the  young.  Patients  often  remark 
that  they  could  and  would  eat  freely,  were  it 
not  for  the  dread  of  the  pain.  The  bowels  are 
generally  confined.  The  stools  are  knotty,  and 
in  many  cases  contain  mucus.  There  is  nothing 
characteristic  about  the  urine.  It  is  usually 
clear,  and  is  passed  frequently,  and  in  imusually 
large  quantities.  Whenever  the  disease  has  lasted 
for  some  time  there  is  a  loss  of  strength  and 
energy,  arisingfrom  imperfect  nutrition,  from  the 
frequent  attacks  of  pain,  and  from  the  vomiting. 
The  duration  of  gastric  ulcer  varies  greatly.  In 
some  cases  the  sore  seems  to  heal  rapidly;  whilst 
in  others  the  symptoms  often  subside  and  "re- 
appear, so  that  the  patient  remains  an  invalid 
for  years.  Chronic  cases  in  old  people  are  often 
very  difficult  to  cure,  and  great  patience  and  per- 
severance are  required  in  order  to  obtain  even 
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an  alleviation  of  the  symptoms.  The  symptoms 
produced  by  haemorrhage  and  perforation  are 
elsewhere  described.  See  Hjbmatemesis  ;  and 
Stomach,  Perforation  of. 

Fkysical  Signs. — In  a  recent  case  of  gastric 
nicer  we  can  expect  no  assistance  from  physical 
signs,  but  where  the  disease  has  lasted  for  some 
time  evidence  of  adhesions  may  be  detected.  Ad- 
hesions may  be  suspected,  when  it  is  found,  by 
auscultation  and  auscultatory  percussion,  that 
only  a  small  portion  of  the  stomach  is  in  ap- 
position with  the  abdominal  walls,  and  more 
especially  if  this  part  is  the  tender  spot,  and 
does  not  vary  its  position  with  different  states  of 
distension  of  the  organ.  Again,  if  the  stomach 
is  foimd  to  be  of  considerable  size  when  empty, 
and  its  extent  not  increased  by  food,  we  may 
suspect  that  its  motions  are  trammeled  by  adhe- 
sions. The  microscope  affords  but  little  assist- 
ance in  the  detection  of  gastric  ulcer,  because  the 
extension  of  this  disease  is  usually  very  slow, 
and  we  therefore  have  little  chance  of  discover- 
ing portions  of  the  mucous  membrane  in  the 
vomited  matters. 

Treatment. — The  main  indication,  where  the 
symptoms  of  ulcer  of  the  stomach  are  urgent, 
is  to  give  to  the  affected  organ  as  perfect  a 
state  of  rest  as  is  possible.  The  patient  must 
be  placed  in  the  recumbent  position,  unless 
it  produce  pain,  and  must  retain  it  strictly. 
In  the  more  chronic  cases,  or  when  the  more 
severe  symptoms  have  subsided,  a  limited  amount 
of  exercise  may  be  permitted,  lest  the  gene- 
ral health  become  deteriorated  by  confinement. 
In  urgent  cases  mere  position  is  not  enough, 
and  physiological  rest  must  be  insured.  It  is, 
therefore,  often  necessary  to  interdict  the  use 
of  all  food,  and  to  keep  up  the  nutrition  of 
the  body  by  nutritive  enemata.  In  less  severe 
cases  it  is  only  necessary  to  confine  the  patient 
to  liquid  food,  taken  in  small  quantities  and  fre- 
quently. Milk  must  form  the  basis  of  diet, 
and  it  can  be  either  taken  alone,  or,  if  there  be 
much  acidity,  mixed  with  lime-water  or  with 
Seltzer  or  Vichy  water.  In  some  cases  butter- 
milk agrees,  where  sweet  milk  produces  vomit- 
ing. In  others  the  concentrated  Swiss  milk  is 
more  readily  digested.  But  sometimes  milk 
in  all  forms  disagrees,  unless  it  be  mixed  with 
some  farinaceous  material,  such  as  arrowroot, 
sago,  tapioca,  or  corn-flour.  As  the  patient  im- 
proves a  more  nutritious  diet  may  be  prescribed, 
such  as  beef  tea,  mutton  broth,  chicken  broth, 
eggs,  maccaroni,  or  light  puddings.  Where  the 
patient  is  young  and  otherwise  healthy,  leeches 
are  often  of  great  service.  Some  practitioners 
have  objected  to  their  use,  but  the  writer  has  often 
seen  them  of  signal  benefit.  It  is  seldom  neces- 
sary to  apply  more  than  six  at  a  time,  and  they 
may  be  repeated  from  time  to  time,  as  the  case 
requires.  In  others  dry-capping  answers  a  good 
purpose.  Where  there  is  reason  to  object  to  the 
effects  of  the  leeches,  a  bladder  filled  with  ice  and 
applied  to  the  part  often  affords  relief;  but,  in 
general,  hot  poultices  and  fomentations  are  more 
useful.  In  long-standing  cases  great  benefit  is 
often  derived  from  repeated  small  blisters,  or 
from  the  application  to  the  epigastrium  of  tartar- 
emetic  ointment  or  croton  oil.  The  most  valuable 
remedy  in  all  cases  ia  opium.    It  relieves  pain, 


controls  the  action  of  the  muscular  coat,  and  re- 
strains the  secretion  of  the  stomach.  It  is  best 
given  in  doses  of  one  or  two  grains,  once  or  twice 
a  day,  shortly  before  food.  It  is  a  common  prac- 
tice to  apply  morphia  hypodermicaUy,  but  this  in 
some  cases  produces  vomiting,  and  must,  there- 
fore, be  used  cautiously.  Besides  this,  it  must 
be  remembered  that  the  sedative,  when  taken  by 
the  mouth,  is  more  directly  applied  to  the  ulcer- 
ated and  tender  surface.  The  vomiting  is  a  most 
distressing  symptom,  and  tends  to  prevent  the 
healing  of  the  sore.  Tlie  fluids  rejected  should 
be  often  examined  by  the  microscope.  If  torulee 
or  sarcinse  are  present,  recourse  must  be  had  to 
carbolic  acid,  creasote,  or  sulphurous  acid;  at 
the  same  time  a  small  blister  should  be  applied 
to  the  epigastrium.  When  a  large  quantity  of 
mucus  is  discharged,  the  case  is  best  treated  with 
full  doses  of  bismuth,  magnesia,  and  morphia, 
or  with  oxalate  of  cerium.  As  soon  as  the  more 
active  symptoms  subside,  it  is  necessary  to  ad- 
minister tonics.  Some  preparation  of  iron  may 
be  selected ;  the  saccharo-carbonate  or  citrate 
answers  the  purpose  best. 

When  the  case  is  still  more  chronic,  prepara- 
tions of  silver,  copper,  and  zinc  have  been  recom- 
mended. The  nitrate  of  silver  is,  in  the  opinion 
of  most  authors,  to  be  preferred,  whilst  others 
have  looked  upon  it  as  inert  in  the  doses  usually 
given.  The  writer  has  certainly  seen  great  benefit 
from  both  it  and  the  sulphate  of  copper ;  but,  on 
the  other  hand,  he  has  seen  mischief  result  from 
the  administration  of  these  salts  at  too  early  a 
period.  As  the  bowels  are  almost  always  con- 
fined in  gastric  ulcer,  it  is  necessary  to  promote 
their  action  by  castor  oil,  small  doses  of  aloes, 
or  enemata.  In  the  more  acute  stage  of  the  dis- 
ease all  irritating  aperients  must  be,  of  course, 
carefully  avoided,  and  the  bowels  should  be  re- 
lieved only  by  injections. 

21.  Stomach.,  Vessels  of.  Diseases  of.— 

The  blood-vessels  of  the  stomach  are  frequently 
diseased,  and  their  morbid  conditions  no  doubt 
play  an  important  part  in  the  production  of  ana- 
tomical changes  in  the  other  structures  of  the 
organ.  Dr.  Copland,  many  years  ago,  drew 
attention  to  an  atheromatous  state  of  the  ar- 
teries as  frequently  present  along  with  gastric 
ulcer,  and  the  same  remark  has  since  been  made 
by  Virchow.  From  repeated  examinations  of 
cases  of  chronic  gastric  ulcer  with  the  micro- 
scope, the  writer  can  confirm  the  truth  of  these 
statements.  He  has  constantly  found  the  ar- 
teries thickened  and  enlarged  in  the  neighbour- 
hood of  the  ulcer.  Not  uufrequently  the  vessels, 
as  well  as  the  other  textures  of  the  organ,  are 
in  a  state  of  fatty  degeneration,  the  condition 
being  in  some  degree  analogous  to  what  is  ob- 
served in  fatty  degeneration  of  the  heart,  in 
connexion  with  obstruction  of  the  coronary  ar- 
teries. Whore  the  arteries  are  healthy  in  gas- 
tric ulcer,  the  veins  of  the  mucous  membrane 
are  generally  thickened  and  dilixted,  display- 
ing a  state  like  that  so  constantly  remarked 
in  the  veins  of  the  lower  extremities  where 
ulcers  have  been  long  existing.  In  cancer  of 
the  stomach  the  smaller  arteries  in  the  neigh- 
bourhood of  the  malignant  growth  have  been 
often  found  greatly  thickened.   This  condition 
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seems  to  be  an  important  one  in  determining 
the  future  progress  of  the  malignant  growth,  as 
leading  to  its  being  imperfectly  supplied  with 
blood,  and  its  consequent  sloughing.  But  an 
abnormal  state  of  the  smaller  arteries  of  the 
stomach  is  also  met  with  whore  there  is  no  other 
disease.  There  has  been  much  dispute  whether  a 
similarly  thickened  condition  of  the  arteries  in 
contracted  kidney  is  a  result,  or  merely  a  co- 
existing state,  of  other  morbid  changes.  The 
occurrence  of  thickened  arteries  in  the  stomach 
without,  as  well  as  with,  other  structural  altera- 
tions, seems  to  show  the  opinion  of  those  to  be 
correct  who  hold  that  the  arterial  changes  in 
atrophy  of  the  Mdney  are  not  necessarily  the 
result  of  the  other  abnormal  states.  Affections 
of  the  veins  of  the  mucous  membrane  of  the 
stomach  are  constantly  present  in  heart-disease, 
and  in  cirrhosis  of  the  liver.  In  such  complaints 
we  usually  find  the  vessels  much  dilated  and  the 
coats  thickened.  Samtjel  Fenwick. 

STOMACHICS  {a-rSnaxos,  the  stomach). 
Stnon,  :  Fr.  Stomaokiques ;  Ger.  Ma^enmittel. 

Definition. — Substances  which  increase  the 
functional  activity  of  the  stomach. 

Enumeration. — The  most  important  stomach- 
ics are  Alcohol,  Acids,  Alkalies,  Aromatics,  Bit- 
ters, Arsenic,  Pepsin,  and  Strychnia  or  Nux 
Vomica. 

Action. — In  the  act  of  digestion  the  stomach 
has  the  threefold  function  of  secretion,  move- 
ment, and  absorption.  By  an  abundant  secretion 
of  gastric  juice  some  of  the  albuminous  consti- 
tuents of  the  food  are  quickly  digested  ;  and 
this  digestion  is  aided  by  the  movements  of  the 
stomach,  which  mingle  the  gastric  juice  with 
the  food,  and  aid  solution  by  breaking  up  the 
particles.  From  the  stomach,  also,  absorption  of 
some  of  the  products  of  digestion  goes  on.  Some 
stomachics,  such  as  alcohol  and  dilute  alkalies, 
increase  the  secretion  of  gastric  juice ;  pos- 
sibly also  bitters,  and  small  doses  of  arsenic. 
Dilute  acids,  given  after  meals,  and  pepsin  supply 
the  essentials  of  gastric  juice  when  secretion  is 
deficient.  It  is  not  improbable  that  the  peri- 
staltic movements  of  the  stomach  are  increased 
by  strychnia  and  nux  vomica.  "We  want  ex- 
periments on  the  action  of  drugs  which  increase 
absorption.  It  is  also  probable  that  some  of 
the  good  results  of  bitters  are  due  to  their  pre- 
venting abnormal  processes  of  fermentation  in 
the  stomach.  T.  Lauder  Brunton. 

STOMATITIS  {ffrSna,  the  mouth).— 
Stnon.  :  I'r.  Stomatite;  Ger.  Mtindschleimhaut- 
entziindung. 

Definition. — Inflammation  of  the  mouth. 

"Varieties. — Stomatitis  is  chiefly  met  with  in 
infants  and  young  children.  It  presents  itself 
under  three  varieties  : — 1.  Follicular;  2.  Ulcer- 
ative ;  and  3.  Gangrenous. 

1.  Folliciilar  Stomatitis. — This  form  of  in- 
flammation of  the  mouth  is  very  apt  to  arise 
when  children  are  recovering  from  the  eruptive 
fevers.  But  it  may  also  be  met  with  in  com- 
paratively strong  children,  both  in  connection 
with  severe  dentjil  irritation,  and  also  originat- 
Jngina  true  herpes  of  the  mouth,  analogous  to, 
and  sometimes  associated  with,  herpes  labialis. 
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Follicular  stomatitis  has  its  origin  in  the 
follicles  of  the  mucous  membrane,  which  become 
inflamed,  and  exhibit  spots  of  white  exudation. 
There  is,  however,  no  breach  of  surface.  The 
name  of  aphthce  is  often,  though  incorrectly,  given 
to  simple,  or  follicular,  stomatitis  ;  and  the  term 
thrush  is  popularly  applied  to  both  complaints 
{see  Aphtha;  and  Thrush.)  Follicular  stoma- 
titis is  not  a  serious  complaint,  though  it  in-  [ 
dicates  a  weak  state  of  health  and  a  faulty' 
nutrition.  The  little  patient  swallows  with  dif- 
ficulty. There  is  an  increased  flow  of  saliva; 
the  mouth  is  hot  and  tender  ;  the  sub-maxillary 
glands  are  swollen ;  and  the  bowels  are  dis- 
ordered. 

2.  Ulcerative  Stomatitis. — This  is  merely 
an  advanced  form  of  the  preceding  variety.  The 
inflamed  follicles  break  and  form  small  ulcers, 
covered  with  a  greyish  or  yellowish  slough. 
These  ulcers  may  remain  separate  and  distinct, 
or  several  may  coalesce  to  form  one  larger  ulcer. 
Sometimes  the  ulcerative  process  spreads  rapidly. 
This  is  especially  apt  to  be  the  case  when  the 
disease  is  situated  on  the  gums.  In  a  severe 
case  the  bases  of  the  teeth  and  the  alveoli  may 
be  exposed. 

Treatment. — The  treatment  of  these  two 
varieties  of  stomatitis  must  be  conducted  on  the 
sameprinciples.andmay, therefore,  be  given  under 
the  same  head.  It  is  necessary  to  put  the  child 
in  a  favourable  hygienic  condition,  and  to  regu- 
late its  diet.  If  it  be  at  tlie  breast,  inquiry 
should  be  made  as  to  whether  it  is  fed  regu- 
larly, and  only  at  proper  intervals.  This  should 
be  insisted  upon.  If  the  milk  evidently  disagree, 
the  infant  must  be  weaned.  In  some  cases, 
however,  it  may  be  enough  to  supplement  the 
mother's  milk  with  some  suibiblefood.  "With  older 
children  attention  must  be  directed  to  the  nutri- 
tious quality  of  theii-  food,  and  to  the  regularity 
of  their  meals.  K  it  be  possible  for  the  child  to 
have  a  change  of  air,  this  alone  will  often  have 
a  most  beneficial  effect.  Small  doses  of  grey 
powder,  or  of  rhubarb  and  magnesia,  should  be 
given  to  regulate  the  bowels  ;  while  at  the  same 
time  chlorate  of  potash  and  bark  should  be  pre- 
scribed. Subsequently  a  coui'se  of  cod-liver  oil, 
or  of  the  syrup  of  the  iodide  of  iron,  or  of 
Parrish's  chemical  food,  will  be  useful. 

Locally,  the  mouth  should  be  washed  with  some 
simple  detergent.  Borax  is  the  most  valuable; 
but  when,  as  not  unfrequently  happens,  there  is 
some  foetor  of  the  breath,  a  little  tincture  of 
myrrh,  or  Condy's  fluid,  may  be  used  with 
advantage. 

3.  Gangrenous  Stomatitis. — Stnon.:  Can- 
crum  oris;  Noma. — Occasionally,  but  very  rarely, 
we  meet  with  a  much  more  formidable  variety  of 
stomatitis,  arising  out  of  the  ulcerative  form,  and 
supervening  upon  measles,  or  some  other  debili- 
tating blood-disease.  In  cnncrum  oris  one  cheek, 
generally  near  the  angle  of  the  mouth,  becomes 
swollen,  red,  brawny,  and  shining.  The  whole 
thickness  of  the  cheek  is  aflfected  by  an  acute 
inflammation,  which  runs  on  rnpidlj'  to  gangrene. 
The  internal  surface  is  the  seat  of  a  deep  foul 
ulcer,  and  the  little  patient  can  hardly  open  his 
mouth.  Gradually  the  redness  passes  into  Ii^'^d- 
ity ;  and  a  black  point  appears,  which  is  soon  the 
centre  of  a  large  slough.    When  this  separates. 
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the  teeth  and  the  interior  of  the  mouth  are  ex- 
posed to  view. 

Treatment. — Everything  must  he  done  to 
Bupport  the  patient's  strength  by  milk,  beef-tea, 
wine,  and  stimulant  medicines.  The  mouth 
should  be  syringed  frequently  with  warm  water, 
or  with  a  disinfectant  mouth-wash.  The  cheek 
must  be  covered  with  a  poultice  or  a  fomentation 
until  the  slough  separates,  and  then  the  raw  sur- 
faces must  be  dressed  with  a  stimulating  lotion 
1 — for  example,  of  carbolic  or  nitric  acid,  or  of 
sulphate  of  zinc.  If  the  gangrenous  inflammation 
threaten  to  spread,  the  edges  must  be  thoroughly 
touched  with  strong  nitric  acid.  Indeed  some 
consider  it  well  to  treat  the  ulcer  inside  the 
cheek  in  this  manner  from  the  commencement. 
In  order  to  do  this  effectually  it  will  be  neces- 
sary to  administer  an  anaesthetic.  But,  in  spite 
of  all  that  can  be  done,  gangrenous  stomatitis  is 
a  very  fatal  disease. 

W.  Faielie  Claekb. 

STOlfE. — A  popular  name  for  calculus.  See 
Caxcuxus. 

STOOLS,  Characters  of.— The  physical, 
chemical,  and  microscopical  examination  of  eva- 
cuations from  the  bowels,  or  '  stools,'  have  been 
fully  considered  in  the  article  Fjeces.  There 
remain  to  be  described  here  certain  characters 
which  the  stools  possess  in  special  diseases. 
Owing  to  the  extreme  variety  in  appearance, 
quantity,  consistency,  colour,  and  composition 
which  healthy  motions  present,  their  charac- 
teristics in  disease  are  of  doubtdful  significance, 
and  it  is  but  rarely  that  a  diagnosis  depends 
on  their  investigation,  unless  it  be  for  the  dis- 
covery of  such  bodies  as  entozoa,  gaU-stones, 
pins,  or  other  objects  accidentally  swallowed, 
and  occasionally  pus  or  blood. 

In  a  few  diseases  only  do  the  evacuations  pre- 
sent features  of  sufficient  constancy  to  be  in  any 
way  distinctive,  and  even  then  it  is  rather  as  an 
element  in  the  diagnosis,  than  as  being  actually 
pathognomonic,  that  they  are  to  be  considered. 
As  might  be  expected,  these  maladies  are  amongst 
those  in  which  there  exists  some  serious  lesion 
of  the  gastro-intestinal  tract,  or  of  its  tributary 
glands.  The  following  may  be  referred  to  in 
this  category : — 

Cholera. — During  the  stages  of  the  onset, 
crisis,  and  reaction  of  Asiatic  cholera,  the  stools 
present  a  successive  series  of  changes  in  colour, 
consistency,  and  composition.  During  the  pre- 
liminary diarrhoea  the  contents  of  the  bowel  are 
voided  in  a  semi-formed,  pappy,  and  increasingly 
fluid  condition,  with  a  progressive  alteration  in 
colour  from  the  normal  tint  to  almost  colourless- 
ness. During  the  algid  stage  about  60  to  100 
ounces  are  discharged,  in  10  to  20  portions,  of 
a  rice-water  or  whey-like  appearance,  inodorous, 
and  wholly  wanting  in  bile-pigment.  The  ex- 
creta on  standing  deposit  whitish  flocculi,  con- 
sisting of  epithelium,  fungi,  granular  debris,  and 
crystals  of  salts,  chiefly  phosphates  ;  occasionally 
a  few  blood-corpuscles  are  seen .  The  supernatant 
fluid  is  alkaline  ;  and  it  contains  a  large  propor- 
tion of  chloride  of  sodium,  and  a  little  albumen. 
When  the  stage  of  reaction  sets  in,  the  stools 
become  coloxired,  at  first  greenish,  and  they  tlien 
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generally  assume  the  normal  colour  and  consis- 
tency as  the  diarrhoea  becomes  less  profuse.  In 
this  stage  they  are  sometimes  very  fetid. 

Dysentery. — In  this  disease,  more  than  in  any 
other,  are  the  stools  diagnostic,  especially  if  with 
their  appearance  their  odour  be  taken  into  ac- 
count, as  they  are  peculiarly  fetid,  or  even  gangre- 
nous. The  frequency  of  the  stools  is  very  great, 
amountmg  sometimes  to  hundreds  in  the  day, 
but  a  few  drachms  being  voided  on  each  occasion. 
Considerable  variation  is  met  with,  dependent  on 
the  severity,  type,  or  stage  of  the  case ;  but  the 
first  discharges,  and  perhaps  the  only  ones  in 
mild  cases,  consist  of  pale  yellow  masses  of  glairy 
mucus,  often  specked  with  blood,  and  with  or 
without  a  small  quantity  of  pale,  feculent  matter. 
The  microscope  reveals  a  few  leucocytes  and  free 
nuclei,  with  blood-corpuscles,  enclosed  within  the 
structureless  mucus.  In  later  stages,  when  there 
is  suppuration  of  the  mucous  membrane,  small 
red  lumps,  of  an  appearance  like  raw  washed 
meat,  are  seen  in  yellowish  or  reddish  albumi- 
nous fluid.  These  masses  consist  of  red  blood- 
corpuscles,  imbedded  in  a  stroma  of  viscid 
mucus,  with  pus  and  epithelial  cells  and  granu- 
lar debris.  Sometimes  the  stools  consist  chiefly 
of  blood ;  at  other  times  pus  predominates ;  and 
when  the  disease  is  of  a  very  malignant  cha- 
racter, large  gangrenous  portions  of  the  bowel 
are  voided  with  a  brownish  serous  fluid.  The 
mucus  is  sometimes  expelled  in  a  form  resem- 
bling masses  of  boiled  sago.  It  is  said  that  a 
partial  diagnosis  of  the  extent  of  the  disease 
may  be  made  by  a  study  of  the  characters  of 
the  stools. 

Enteric  fever. — Previous  to  the  establishment 
of  the  intestinal  ulceration  in  typhoid  fever,  the 
stools  consist  of  brownish  masses,  more  or  less 
formed ;  but  subsequently  what  is  often  re- 
garded as  a  characteristic  appearance  is  pre- 
sented, namely,  pale  yellow  semi-fluid  pea-soupy 
evacuations,  of  an  alkaline  reaction,  and  offen- 
sive odour.  On  standing,  the  motions  deposit  a 
yeUow  flocculent  sediment  of  particles  of  food, 
granular  debris,  fungi,  epithelial  cells,  and 
crystals  of  triple  phosphates.  The  fluid  has  a 
sp.  gr.  of  1015  ;  and  contains  4  per  cent,  solids, 
chiefly  albumen  and  cliloride  of  sodium.  Not 
infrequently  blood  is  found,  and  sometimes  por- 
tions of  Peyer's  patches  that  have  sloughed  off. 
The  diagnosis  between  typhoid  and  tubercular 
ulceration  of  the  bowels  is  not  to  be  made  with 
any  certainty  from  the  appearance  of  the  stools. 
For  although  the  above  description  applies  to 
the  evacuations  in  many  cases  of  enteric  fever, 
in  others  they  are  much  more  consistent,  and 
even  clayey.  Identical  discharges  are  met  with 
in  tubercular  disease  of  the  intestines. 

Pancreatic  disease. — In  those  morbid  condi- 
tions where  the  pancreatic  juice  is  not  secreted, 
from  destruction  of  the  gland,  as  in  cancer, 
or  when  the  secretion  is  prevented  gaining  en- 
trance into  the  bowel  from  occlusion  of  the  duct, 
it  has  long  been  Icnown  that  the  stools  are  liable 
to  contain  fat  in  variable  quantity,  occurring  in 
the  form  of  loose  drops,  or  lumps,  or  smeared  over 
the  fseces,  or  discharged  free  from  feculent  mat- 
ter, constituting  a  stoarrhcea.  This  condition  is 
much  more  likely  to  be  met  with  when  the  bile 
is  prevented  from  flowing  into  the  duodenum. 
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although  the  existence  of  such  obstruction  is  not 
a  necessity.  And  further,  it  must  be  admitted 
that  fat  has  been  found  wanting  in  the  stools  when 
there  has  been  marked  pancreatic  disease.  It 
must  not  be  forgotten  that  healthy  evacuations 
contain  a  small  quantity  of  fat,  which  may  be 
considerably  increased  if  the  amount  ingested  be 
excessive.  Hence  fat  in  the  stools  cannot  be  re- 
garded as  absolutely  indicative  of  disease  of  the 
pancreas,  though  very  often  associated  with  it. 
Owing  to  the  frequent  association  of  diabetes 
with  disease  of  the  pancreas,  such  as  cancer  or 
atrophy,  fatty  stools  are  often  met  with  in  that 
disease. 

Hepatic  disease.-It  is  only  in  affections  of  the 
liver  in  which  there  exists  some  interference  with 
the  flow  of  bile  into  the  intestine,  that  the  stools 
present  a  characteristic  appearance,  namely,  a 
want  of  colour,  varying  from  a  pale  yellow  to 
a  whitish-clay  tint,  in  proportion  to  the  degree 
of  exclusion  of  the  bile.  Such  evacuations  are 
almost  always  unformed  and  of  '  porridge-like ' 
consistency ;  rarely  in  the  form  of  pale  scybala. 
Prom  want  of  bile  their  odour  is  invariably 
offensive;  and  they  may  be  even  putrid  in 
cancer  of  the  liver.  Since  haemorrhage  from  the 
mucous  surface  frequently  complicates  icterus, 
the  faeces  are  sometimes  blackened  from  blood. 
In  a  few  recorded  casea  of  hepatic  disease,  where 
the  pancreas  has  been  unaffected,  fat  has  been 
found  in  the  stools,  sometimes  in  large  quan- 
tities. 

Pever.-In  the  general  febrQe  state,  when  there 
is  no  primary  affection  of  the  digestive  organs, 
the  motions  are  diminished  in  quantity,  and  as  a 
rule  drier,  though  very  frequently  unformed. 
The  colour  is  generally  darker,  due  probably  to 
the  increased  destruction  of  blood-corpuscles, 
and  increased  elimination  of  bile-pigment;  and 
the  odour  is  more  offensive  than  in  health. 

Otlier  diseases. — In  other  affections  of  the 
chylopoietic  viscera  the  characters  of  the  alvine 
discharges  are  so  variable  in  quantity,  colour, 
consistency,  odour,  and  composition,  that  no 
general  remarks  can  be  made  and  no  diagnostic 
indications  recorded.  Sometimes  in  grave  dis- 
eases the  motions  are  not  to  be  distinguished 
from  those  in  health,  whilst  a  trifling  change  in 
diet  or  habitation,  or  a  slight  catarrh,  may  be 
accompanied  by  the  discharge  of  faeces  differ- 
ing in  many  respects  from  the  normal.  The  fact 
is  that  no  standard  can  be  taken,  so  numerous 
and  frequent  are  the  disturbing  causes. 

Severe  constitutional  diseases  of  a  chrome 
character,  as  rickets  and  scrofula,  where  the 
general  nutrition  is  seriously  affected,  and  the 
blood  much  altered  in  quality,  are  very  frequently 
characterised  by  stools  which  are  pale  in  colour 
and  fetid  in  odour.  The  deteriorated  quality  of 
the  intestinal  secretions,  and  consequent  imper- 
fect digestion  of  the  contents  of  the  bowel,  will 
account  for  this. 

The  significance  of  blood  in  the  motions  has 
been  explained  in  the  article  Meljbna. 

Pus  in  any  considerable  quantity,  and  espe- 
cially if  free  from  admixture  with  faeces,  may  be 
taken  to  indicate  the  rupture  into  the  bowel  of 
an  abscess,  since  the  inflammatory  conditions  of 
the  canal,  such  as  enteritis  and  dysentery,  are 
not  accompanied  with  very  extensive  pus-pro- 
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duction.  The  contents  of  pericsecal  or  perirectal 
abscesses  are  usually  extremely  ill-smelling. 
See  also  Nothnagel,  Zeitg.  f,  Klin.  Med.,  iii.^ 
p.  241.  W.  H.  AxLCHiN. 

STBABISMtrS.— Synon.  :  Squint;  Fr. 
Strahisme;  Ger.  Strabismus;  Bchielen. 

Definition. — A  condition  in  which  the  two 
eyes  are  not  directed  to  the  same  point  in  space. 

Desceiption. — Squint  is  commonly  either  (li 
convergent,  or  (2)  divergent ;  but  (3)  there  may 
be  a  de-ination  either  ujmard.s  or  downwardn. 
When  one  eye  appears  to  be  normally  directed, 
and  the  other  to  deviate,  it  is  convenient  to  dis- 
tinguish the  former  as  the  toorking,  and  the 
latter  as  the  squinting  eye. 

The  extent  or  degree  of  strabismus,  or,  as  it 
is  more  usually  called,  the  magnitude  of  a  squint, 
is  expressed  in  terms  of  millimetres.  In  con- 
vergent or  divergent  squint  it  is  customary  to 
measure  the  distance  between  an  imaginary  ver- 
tical line  bisecting  the  palpebral  fissure,  and 
another  imaginary  vertical  line  bisecting  the 
pupQ  of  the  deviating  eye.  In  an  upward  or 
downward  squint,  the  distance  between  the  hori- 
zontal diameter  of  the  pupil,  and  an  imaginary 
horizontal  line  bisecting  the  palpebral  fissure, 
would  give  the  measurement  required. 

1.  Convergent  strabismufl. — This  is  seen 
under  two  principal  forms ;  (a)  that  which  de- 
pends upon  paralysis  or  paresis  of  one  of  the 
external  recti  muscles,  permitting  the  antagonist 
internal  rectus  to  exert  a  preponderating  influ- 
ence upon  the  position  of  the  eye;  and  that 
which  depends  upon  excessive  development  of  both 
interni,  in  consequence  of  an  error  of  refraction, 
whether  (i)  hypermetropia,  or  (c)  myopia. 

(a)  Paralytic  convergent  strabismus. — This  form 
of  strabismus  is  met  with  in  all  degrees,  from 
the  slightest  weakening  of  the  affected  external 
rectus  to  complete  paralysis. 

Etiology. — Paralytic  convergent  strabismus 
is  primarily  a  nerve-affection,  in  which,  how- 
ever, the  muscle  concerned  will  after  a  time  be 
liable  to  undergo  degenerative  changes.  The 
strabismus  usually  commences  somewhat  sud- 
denly, in  persons  of  adult  age,  and  often  rapidly 
increases  in  degree ;  the  paralysis,  which  at  first 
was  only  partial,  becoming  complete.  In  the 
great  majority  of  cases  it  is  associated  with 
syphilis  ;  but  it  is  also  met  with  as  a  result  of 
impaired  nutrition  or  degenerative  change  in  the 
nervous  centres,  consequent  upon  anxiety  or  over- 
work. In  some  of  the  syphilitic  cases,  it  appears 
to  be  due  to  central  mischief,  such  as  gumma  or 
arterial  occlusion  ;  in  others  to  pressure  upon 
the  trunk  of  the  sixth  nerve  by  periosteal  thick- 
ening or  other  morbid  growth. 

Diagnosis. — In  pronounced  case.'',  the  diagnosis 
is  easy;  and  depends  upon  the  fact  that,  even 
when  the  worMog  eye  is  closed  or  covered,  the 
squinting  eye  cannot  be  directed  outwards  by 
voluntary  effort.  If  the  paralysis,  although  con- 
siderable in  degree,  is  not  complete,  the  eye 
cannot  be  directed  outwards  as  far  as  usual ;  if 
the  paralysis  is  complete,  the  pupil  cannot  be 
carried  external  to  the  middle  line  of  the  palpe- 
bral fissure.  When  the  affected  muscle  is  only 
slightly  weakened,  the  nature  of  the  condition 
may  not  be  at  once  apparent  from  the  limitation 
of  movement ;  and  the  degree  of  deviation  may 
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be  so  sligiht  that  it  is  not  easy  immediately  to 
pronounce  which  eye  is  affected.  Tliis  doubt 
may  be  removed,  and  the  existence  of  paresis 
made  manifest,  by  the  following  tests.  The 
sm-geon  should  stand  in  front  of  the  seated 
patient,  and  should  hold  up  before  him,  in  the 
middle  line,  and  at  a  convenient  reading  dis- 
tance, some  small  object,  telling  him  to  look  at 
it  steadily.  By  his  own  hand,  or  by  a  piece  of 
groimd  glass,  the  surgeon  then  cuts  off  the  view 
of  the  object  first  from  one  of  the  patient's 
eyes  and  then  from  the  other,  watching  their 
movements  as  he  does  so.  When  the  object  is 
concealed  from  the  squinting  eye,  the  other  one, 
being  already  rightly  directed,  will  remain  sta- 
tionary to  continue  the  act  of  seeing,  and  the 
squinting  eye  will  also  remain  stationary ;  but, 
when  the  object  is  concealed  from  the  working 
eye,  the  other,  or  squinting  eye,  being  wrongly 
directed,  and  not  receiving  the  image  of  the 
object  upon  its  yellow  spot,  will  make  a  slight 
outward  movement  in  order  to  take  up  correct 
fixation.  At  the  same  moment,  the  working 
eye,  behind  the  obstruction,  will  execute  an 
inward  movement  of  somewhat  greater  ampli- 
tude than  the  outward  movement  of  its  feUow. 
Let  it  be  supposed  that  there  is  slight  weaken- 
ing of  the  right  extemus,  producing  slight  in- 
version of  the  right  eye.  When  the  object  is 
screened  from  the  right  eye,  the  left  still  sees  it 
clearly  and  sharply,  and  both  eyes  remain  at  rest. 
When  the  object  is  screened  from  the  left  eye, 
the  right  receives  the  image  upon  a  point  of 
its  retina  internal  to  its  yellow  spot,  and  sees  it 
only  indistinctly.  The  right  eye,  therefore,  makes 
an  excursion  outwards,  sufficient  in  amount  to  bring 
the  image  of  the  object  upon  its  yellow  spot,  and 
to  enable  it  to  see  better ;  but  the  motor  impulse 
by  which  the  necessary  movement  of  the  ex- 
ternal rectus  is  caUed  forth,  is  conveyed  at  the 
same  time  to  the  internal  rectus  of  the  left  eye, 
as  a  result  of  the  habitual  association  of  the  two 
eyes  and  of  their  muscles  in  the  act  of  looking 
towards  the  right ;  and  the  soimd  muscle,  under 
a  given  motor  impulse,  contracts  more  vigorously 
than  the  weakened  one.  The  result  is  that  the 
excursion  inwards  of  the  working  eye  is  larger 
than  the  excursion  outwards  of  the  squinting 
one  ;  and  in  this  way  the  fact  of  paresis  of  the 
right  extemus  is  rendered  manifest. 

This  form  of  strabismus  is  at  first  attended  by 
distressing  double  vision,  which  often  produces 
giddiness,  but  which  diminishes  in  time,  as  the 
patient  learns  to  neglect  or  mentally  to  suppress 
the  image  of  the  squinting  eye.  The  smaller 
the  deviation,  the  more  distressing  will  be  the 
double  vision  ;  because,  the  nearer  to  the  yellow 
spot  is  the  image  of  the  squinting  eye,  the  more 
definite  wHl  it  be,  and  the  less  readily  will  it  be 
distinguished  from  that  of  the  other.  In  cases 
of  very  slight  deviation,  the  equality  of  the 
double  images  renders  it  difficult  to  tell  the  true 
from  the  false,  and  leads  the  patient  into  fre- 
quent error  with  regard  to  the  position  of  the 
object  looked  at. 

Tbeai'Ment. — The  treatment  of  paralytic  stra- 
bismus is  primarily  that  of  the  syphilis  or  of 
the  nerve-exhaustion  upon  which  the  paralysis 
depends ;  but  it  is  also  necessary  to  endeavour 
to  minimise  the  inconveniences  of  the  double 


vision  while  it  continues,  and  to  provide  against 
permanent  degeneration  of  the  paralysed  muscle 
from  disuse.  The  former  indication  may  be  ful- 
filled by  covering  the  squinting  eye  with  a  patch, 
or  \rith  an  opaque  glass  in  a  spectacle  frame , 
and,  as  the  double  vision  is  only  troublesome 
wlien  the  eyes  are  directed  to  the  side  of  the 
aifected  muscle,  it  is  often  sufficient  to  render 
opaque,  by  grinding  or  otherwise,  the  outer  half 
of  the  glass  which  covers  the  affected  eye.  The 
nutrition  of  the  muscle  may  be  preserved,  when 
the  paralysis  is  incomplete,  by  systematic  volun- 
tary endeavours  to  call  it  into  action;  these 
endeavours  being  made  three  or  four  times  a 
day  for  a  few  minutes  at  a  time.  For  this  pur- 
pose, the  working  eye  should  be  closed  or  covered, 
and  the  squinting  eye  should  be  directed  as 
much  as  possible  towards  the  outer  side.  When 
the  paralysis  is  complete,  so  that  the  eye  cannot 
be  carried  beyond  the  middle  line  of  its  eyelid- 
opening,  it  is  necessary  to  exercise  the  affected 
muscle  by  localised  electric  currents,  after  the 
manner  of  Duchenne.  In  cases  where  there  is 
no  response  to  induced  currents,  those  of  a  cell 
battery  will  sometimes  be  found  effectual.  The 
exercise  by  electricity  should  be  repeated  at 
short  intervals,  such  as  every  two  or  three  days, 
until  the  nerve-function  is  beginning  to  be  re- 
stored, so  that  the  muscle  can  again  be  exercised 
by  the  will. 

In  cases  of  paralytic  strabismus  of  old  stand- 
ing, it  is  sometimes  necessary  to  have  recourse 
to  tenotomy  of  the  contracted  internus,  before 
the  eye  can  be  restored  to  its  correct  position. 
It  may  be  laid  down  as  a  general  principle  that 
every  case  can  be  cured,  by  combined  tenotomy 
and  volitional  or  electrical  exercises,  as  long  as 
the  paralysed  muscle  wiU  respond,  in  however 
small  a  degree,  either  to  the  wiU  or  to  one  form 
or  other  of  electric  current ;  but  that,  where  the 
eye  does  not  move  outwards  in  obedience  to  the 
will,  and  where  neither  induced  nor  battery  cur- 
rents produce  contraction  of  the  paralysed  muscle, 
no  good  is  to  be  expected  from  either  operative 
or  medicinal  treatment. 

(6)  Convergent  strabismus  due  to  excessive  de- 
velopment of  both  intemi. — Mtioioqy. — As  a  re- 
sult of  errors  of  refraction,  about  90  per  cent,  of 
this  class  of  cases  are  due  to  fiat-eye  or  hyper- 
metropia.  The  flat  formation  of  the  eye  requires, 
for  acute  vision  of  near  objects,  a  strenuous  ac- 
commodation-effort ;  and  this,  by  the  intimate  as- 
sociation which  exists  between  the  nerve-centres 
governing  the  accommodation  muscles,  and  those 
governing  the  interni,  produces  a  corresponding 
effort  of  convergence.  As  soon  as  a  child  who  is 
born  with  flat  eyes  begins  to  take  careful  notice  of 
near  things,  his  accommodation  muscles  and  his 
internal  recti  are  both  called  into  frequent  and 
energetic  exercise  ;  and  the  consequence  is  that 
the  interni  become  excessively  developed  in  re- 
lation to  their  antagonists,  the  externi,  so  that 
the  normal,  or  resting  position  of  the  eyes,  in- 
stead of  being  one  of  parallelism,  becomes  one 
of  convergence.  The  result  of  this  is  that  the 
child  would  receive  double  images,  of  equal 
intensity,  of  all  objects  situated  either  nearer  to 
him,  or  farther  from  him,  than  the  point  at  which 
the  convergent  optic  axes  would  meet  if  pro- 
longed. Let  us  suppose  that  this  point  is  one  foot 
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distant  from  the  eyes  ;  and  that  the  child  -vrishes 
to  look  at  an  object  which  is  eighteen  inches  dis- 
tant. He  cannot  do  this  with  both  eyes,  because 
the  externi  are  unable  to  overcome  their  more 
powerful  antagonists.  If,  however,  he  combines 
the  right  externus  with  the  left  iuternus,  as  in 
the  act  of  looking  to  the  right  with  both  eyes,  he 
becomes  able  to  fix  the  object  correctly  with  hie 
right  eye  ;  and  if  he  combines  the  left  extemus 
with  the  right  internus,  as  in  the  action  of  look- 
ing to  the  left  with  both  eyes,  he  becomes  able  to 
fix  the  object  correctly  with  his  left  eye.  But 
as,  in  either  case,  both  eyes  start  from  a  position 
not  of  parallelism  but  of  convergence,  the  effort 
which  carries  the  right  eye  from  its  convergent 
state  to  the  middle  of  its  palpebral  fissure  will 
carry  the  left  from  its  convergent  state  to  one  of 
much  greater  convergence,  and  vice  versd  with 
the  left  eye ;  so  that,  while  one  eye  is  directed 
to  the  object  of  vision,  the  other  is  rolled  far 
inwards.  In  this  way,  the  image  is  received 
upon  the  yellow  spot  of  the  working  eye,  and 
upon  so  peripheral  a  portion  of  the  retina  of  the 
squinting  eye  that  it  is  easily  neglected  by  the 
consciousness,  and  ceases  to  be  a  source  of  con- 
fusion or  embarrassment. 

Diagnosis. — The  state  of  things  in  an  ordi- 
nary case  of  squint  beginning  in  childhood  is 
the  following.  In  a  state  of  rest,  as  when  the 
attention  is  not  directed  to  any  object,  or  during 
sleep,  or  under  an  anaesthetic,  the  eyes  are 
equally  convergent ;  but  as  soon  as  any  object  is 
looked  at,  one  eye  fixes  this  object  and  the  other 
rolls  inwards.  If  the  degree  of  flatness  is  alike 
in  both  eyes,  and  if  the  muscles  in  both  are  of 
equal  power,  sometimes  one  wiU  be  the  squinting 
eye  and  sometimes  the  other ;  and  in  most  cases 
this  condition  obtains  for  a  time.  The  squint  is 
then  said  to  be  '  alternating.'  Generally  speak- 
ing, however,  it  is  for  some  reason  easier  to  work 
with  one  eye  than  with  the  other;  either  because 
it  is  flat  in  a  less  degree,  or  because  its  accommo- 
dation muscle  or  its  external  rectus  is  stronger 
than  the  corresponding  muscle  of  its  fellow  ; 
and  then  this  eye  is  used  in  preference  to,  and 
gradually  supersedes,  its  fellow;  becoming 
always  the  working,  while  that  is  always  the 
squinting  eye.  The  squint  is  then  said  to  be 
'  permanent.' 

Tbeatment. — It  would  appear  at  first  sight, 
from  the  rationale  of  the  affection,  that  the 
squint  which  depends  upon  flat- eye  could  always 
be  prevented,  or  even  cured,  by  the  habitual  use 
of  convex  spectacles ;  but,  as  a  matter  of  fact, 
the  balance  of  power  between  the  externi  and 
the  interni  becomes  deranged  at  so  early  a  period 
of  life,  that  spectacles  could  not  be  applied  until 
too  late.  In  every  pronounced  case  of  stra- 
bismus, it  is  necessary  to  perform  tenotomy  of 
the  interni,  sometimes  only  of  one  but  far  more 
frequently  of  both ;  and  the  only  question  to  be 
considered  is  that  of  the  time  most  favourable 
for  the  operation. 

In  determining  this  question,  the  points  chiefly 
to  bo  taken  into  account  are  . the  state  of  vision, 
and  the  age  of  the  patient.  When  a  squint  be- 
comes permanent,  the  vision  of  the  habitually 
squinting  eyH frequently  becomes  impaired,  appa- 
rently as  a  reHult  of  the  continued  mental  sup- 
prsBsion  of  the  image  which  it  receives  ;  and  in  a 


person  who  is  suffered  to  grow  up  to  adult  age 
squinting,  this  impairment  of  vision  often  falls 
little  short  of  blindness,  and  admits  of  no  remedy. 
No  change  is  diseovonible,  generally  speaking, 
by  the  ophthalmoscope;  but  the  power  of  re- 
sponding to  impressions  upon  the  retina  seems 
to  be  lost.  On  the  other  hand,  as  long  as  tlie 
squint  is  alternating,  and  each  eye  is  used  by 
turns,  the  sight  does  not  usually  suffer. 

The  immediate  effectof  tenotomy  of  one  or  both 
interni  is  to  release  the  eyes  from  their  position 
of  enforced  convergence,  and  to  diminish  the 
power  of  the  interni  to  rotate  them  inwards. 
The  divided  muscles  soon  acquire  new  attach- 
ments farther  back  upon  the  eyeball  than  their 
former  ones,  so  that  their  power  is  permanently 
diminished,  and  this  diminution  may  even  be  in 
excess,  so  as  to  leave  an  undesirable  preponder- 
ance of  the  externi,  and  a  corresponding  tendency 
to  eversion.  The  surgeon,  even  by  the  best  planned 
operation,  cannot  absolutely  determine  the  future 
position  of  the  eyes.  That  determination  has  to 
be  effected  by  the  muscles  themselves  under  the 
guidance  of  vision  ;  and  a  perfect  result  after  a 
squint  operation,  by  which  is  meant  the  restora- 
tion of  parallelism  when  at  rest,  without  im- 
pairment of  the  power  of  volitional  convergence, 
can  only  be  obtained  by  an  instinctive  re-arrange- 
ment of  the  muscular  forces  concerned,  a  re- 
arrangement mainly  brought  about  by  efforts  to 
avoid  double  vision,  which  is  often  the  immediate 
residt  of  an  operation.  While,  therefore,  it  is 
always  possible  to  remove  by  tenotomy  a  coarse 
and  manifest  malposition,  it  is  only  possible  to 
obtain  a  perfect  result  when  the  recti  muscles 
are  well-developed,  when  the  acuteness  of  vision 
is  equal  or  nearly  so  in  the  two  eyes,  and  when 
the  power  of  attention  to  visual  impressions  is 
sufficiently  active  to  render  double  images  dis- 
tressing. The  muscular  development  and  the 
power  of  attention  are  both  deficient  in  early 
childhood ;  and  hence,  so  long  as  vision  does  not 
suffer,  it  is  better  to  defer  operating  for  squint 
until  about  eight  years  of  age.  As  long  as  the 
squint  is  alternating,  there  is  no  fear  that  the 
vision  will  suffer,  and  it  is  then  safe  and  desir- 
able to  wait ;  but,  as  soon  as  the  squint  becomes 
permanent,  it  is  necessary  to  test  the  vision  of  the 
squinting  eye  from  time  to  time,  and  to  provide 
for  this  eye  being  exercised  everyday,  by  keeping 
the  other  closed  or  covered  for  short  periods.  If, 
in  spite  of  such  exercise,  the  vision  of  the  squint- 
ing eye  is  found  to  be  undergoing  progressive 
deterioration,  the  oper.ation  should  be  performed 
without  delay,  at  however  early  an  age ;  and  the 
parents  should  be  warned  that  it  may  perhaps 
be  necessary,  for  the  attainment  of  perfect  har- 
mony of  movement  between  the  two  eyes,  to 
operate  again  at  some  future  time. 

It  will  sometimes  happen  that  a  child  is  first 
brought  for  advice  at  an  earlier  age  than  eight, 
in  whom  the  squint  has  already  become  per- 
manent in  one  eye,  and  in  whom  the  vision  of 
that  eye  lias  already  begun  to  suffer.  In  such 
cases,  it  is  best  to  devote  a  few  weeks  to  endea- 
vours to  improve  the  vision  of  the  squinting  eye 
bv  compulsory  exercise;  and  if  these  endeavours 
should  be  in  any  degree  successful,  to  continue 
them  a.s  long  as  improvement  under  their  em- 
ployment is  perceptible.    If  no  improvement 
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should  be  produced,  the  operation  shoiild  be  per- 
formed without  further  loss  of  time. 

(c)  The  convergent  squint'  of  short-sighted 
people. — This  is  not  a  very  common  affection,  and 
depends  upon  the  fact  that,  spectacles  to  afford 
distant  vision  not  having  been  worn,  the  ex- 
terni,  which  produce  the  approximate  parellelism 
of  the  optic  axes  required  for  distant  vision, 
have  not  been  exercised  ;  while  the  interni  have 
been  constantly  exercised  in  producing  conver- 
gence for  the  vision  of  near  objects.  The  former 
muscles,  therefore,  have  been  suffered  to  fall  into 
a  condition  of  feebleness  from  disuse,  while  the 
latter  have  undergone  abnormal  development. 
In  such  cases  the  eyes  are  usually  equally  con- 
vergent, such  a  position  giving  single  vision  of 
near  objects ;  while  double  vision  of  distant  ones 
is  not  irksome,  on  account  of  the  indistinctness 
with  which  they  are  seen. 

Treatment. — When  the  convergent  squint  of 
of  a  short-sighted  person  is  of  small  magnitude, 
it  may  sometimes  be  cured  by  wearing  glasses 
which  correct  the  short-sight  for  distance,  and 
call  upon  the  external  recti  to  take  up  their 
proper  function.  More  frequently,  however, 
they  fail  to  respond  ;  double  vision  is  produced ; 
and  tenotomy,  followed  by  the  use  of  the  spec- 
tacles, is  required.  Such  cases  usually  turn  out 
perfectly  well, 

2.  Divergent  sqtilnt. — This  is  nearly  always 
a  consequence  of  defective  vision  of  the  squinting 
eye,  which  wanders  outwards  for  want  of  guid- 
ance from  visual  impressions.  It  may  also  follow 
from  unskilfully  performed  or  excessive  opera- 
tions for  the  cure  of  convergent  squint. 

Tbeatment. — The  operation  for  divergent 
squint  is  not  a  mere  tenotomy,  but  requires  the 
shortening  of  the  internal  rectus  of  the  squinting 
eye,  or  its  advancement  to  a  point  of  attachment 
nearer  to  the  corneal  margin ;  and  the  results  of 
such  an  operation  are  less  under  command  than 
those  of  tenotomy.  The  muscle  may  not  attach 
itself  firmly  in  the  new  position,  or  the  connect- 
ing medium  may  stretch  after  a  short  time. 
The  operation  may  be  undertaken  more  hope- 
fully, the  better  the  vision  of  the  divergent  eye; 
and  it  is  often  very  successful.  It  is  neverthe- 
less most  prudent,  in  every  instance,  to  prepare 
the  patient  for  the  possibility  of  failure,  or  of 
only  partial  success.  It  is  in  no  case  likely  that 
the  defect  will  be  increased  by  failure  of  the 
operation  ;  and,  as  the  chief  motive  for  its  per- 
formance is  usually  the  improvement  of  appear- 
ance, it  may  be  undertaken  with  propriety  in 
almost  every  case. 

3.  Complex  squint. — The  forms  of  strabis- 
mus in  which  the  deviation  is  either  upwards  or 
downwards  are  not  sufficiently  numerous  to  be 
brought  under  any  general  rule.  They  depend 
either  upon  spasm  of  the  muscle  producing  the 
deviation,  or  upon  paralysis  or  paresis  of  its  an- 
tagonist ;  and  every  case  must  be  investigated 
and  treated  upon  its  merits,  by  tenotomy  or  elec- 
trisation, or  both  combined,  according  to  the  par- 
ticular circumstances.  Various  irroguhir  forms 
of  strabismus  are  also  seen,  in  the  course  of 
certain  acute  and  chronic  diseases  of  the  narvous 
system,  which  entail  loss  or  impairment  of  mus- 
cular co-ordination,  such  as  meningitis  and  loco- 
motor ataxy;  but  such  forms  are  usually  easily 
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to  be  distinguished  as  symptoms  of  the  general 
disorder,  requiring  no  treatment  or  considera- 
tion apart  from  it.  In  chronic  diseases,  such  as 
locomotor  ataxy,  it  may  be  conducive  to  comfort 
to  exclude  the  squinting  eye  from  vision,  for  the 
purpose  of  obviating  the  inconveniences  inci- 
dental to  double  images. 

R.  BhTJDENELL  CAETEn. 

STHAWGTJLATIOlSr  {strangulo,  I  choke). 
In  pathology  this  term  is  employed  to  express 
either  the  process  or  the  condition  of  constriction 
of  a  tube,  when  it  is  so  complete  that  the  passage 
of  the  contents  is  prevented.  See  Hernia  ;  and 
Intestinal  Obstruction. 

STBANGULATION"  as  a  Mode  of  Death 

{strangulo,  I  choke). — Synon.  :  Fr.  Strangula- 
tion; Ger.  Erwurgung. 

Definition.— The  act  and  effect  of  constric- 
tion of  the  neck  and  air-passages  by  means  of  a 
ligature  or  manual  pressure  (throttling).  Death 
results  essentially  from  asphyxia. 

jEtiologt. — Strangulation  is  cliiefly  homi- 
cidal, but  it  may  be  suicidal  or  accidental.  Ac- 
cidental strangiilation  may  occur  in  a  variety  of 
ways,  as  in  the  case  of  a  child  from  tightening 
of  a  cravat  round  the  neck,  from  the  end  catch- 
ing in  the  wheel  of  a  perambulator ;  in  the  case 
of  a  drunken  woman  by  fixation  and  tightening 
of  her  bonnet-strings ;  and  in  the  case  of  a 
cripple  by  a  rope  attached  to  a  weight  accident- 
ally becoming  tightened  in  front  of  the  neck. 

It  was  at  one  time  doubted  whether  suicide 
could  be  effected  by  strangulation,  owing  to  the 
fact  that  the  hands  relax  when  insensibility 
comes  on,  rendering  it  impossible  to  keep  up 
sufficient  tension  on  the  ends  of  the  ligature. 
But  when  the  ligature  is  wound  more  than  once 
round  the  neck,  or  some  method  is  adopted  by 
which  the  ligature  can  be  tightened  like  a  tour- 
niquet, as  by  the  insertion  of  a  piece  of  stick 
which  catches  behind  the  ear  or  elsewhere,  it  is 
quite  possible ;  and  numerous  instances  are  on 
record  of  suicide  so  effected.  In  most  cases, 
however,  the  presumption  is  in  favour  of  homi- 
cide, and  in  all  cases  of  strangulation  by  manual 
pressure  this  may  be  looked  upon  as  certain. 

Signs. — In  addition  to  the  general  indications 
of  asphyxia  (see  Asphyxia),  there  are  special 
signs  of  strangulation  which  vary  with  the  de- 
gree of  force  employed,  and  the  amount  of  resist- 
ance offered  by  the  victim. 

To  strangle  an  individual  of  normal  strength, 
and  in  full  possession  of  all  his  faculties,  is  barely 
possible,  without  causing  evident  signs  of  violence 
on  various  parts  of  the  body.  The  existence  of 
injuries  of  this  kind  is  valuable  evidence  of  the 
mode  of  death.  Very  often  cranial  injuries  are 
found,  from  the  individual  having  been  first 
knocked  down  by  a  blow  on  the  head.  Ecchy- 
moses,  abrasions,  and  other  signs  of  mechanical 
violence  are  generally  to  be  found  in  various 
parts  of  the  body.  If  the  strangulation  has  been 
effected  by  manual  pressure,  the  front  or  sides 
of  the  neck  exhibit  bruised  marks,  corresponding 
to  the  thumb  and  fingers,  with,  perhaps,  curved 
excoriations  corresponding  to  the  nails.  The  re- 
lative size  of  the  marks  produced  by  the  thumb 
and  fingers,  and  the  direction  of  the  nail  marks, 
fi  G 
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indicate  the  way  in  which  the  pressure  has 
been  exerted,  and  whether  with  the  right  or  left 
hand. 

When  a  ligature  has  been  employed,  a  mark 
is  left  on  the  neck,  which  varies  with  the  nature 
of  the  ligature,  and  the  way  it  has  been  disposed. 
Usuiilly  it  is  a  transverse,  shallow  furrow;  single, 
double,  or  multiple,  according  to  the  number  of 
folds ;  and  continuous,  or  interrupted  in  places. 
The  bottom  of  the  groove  is  generally  pale,  and 
not  parchmented  as  in  hanging,  owing  to  the 
pressure  not  being  kept  up  so  long  as  to  lead  to 
dessication.  Eechymoses  in  the  course  of  the 
groove  are  met  with  more  frequently  than  in 
hanging,  owing  to  the  great  violence  frequently 
exerted. 

Very  commonly  punctated  eechymoses  are 
visible  on  the  eonjunctivse,  face,  neck,  and  chest. 
They  are  considered  by  Tardieu  to  be  more  fre- 
quent in  strangulation  than  in  asphyxia  from 
other  causes,  or  from  overstraining,  which  like- 
wise may  lead  to  them.  In  the  subcutaneous 
cellular  tissue,  and  in  the  fasciae  of  the  muscles 
above  and  below  the  hyoid,  extravasations  are 
frequently  found,  as  well  as  on  the  external  sur- 
face of  the  thyroid  cartilage  and  trachea.  The 
lungs  vary  as  regards  their  vascularity,  but  on  the 
surface  it  is  common  to  find  pseudo-membranous 
patches,  which  are  due  to  the  rupture  of  some  of 
the  superficial  air-cells  and  collection  of  air-bubbles 
under  the  pleura.  In  the  substance  of  the  lungs 
congested  patches,  or  apoplectic  extravasations, 
are  often  found,  varying  in  size,  according  to 
Tardieu's  description,  from  half  a  franc  up  to  a 
five- franc  piece — extravasations,  therefore,  much 
larger  than  those  usually  found  in  suiFocation. 

Treatment. — The  treatment  of  asphyxia  from 
strangulation  is  that  of  asphyxia  in  general.  See 
Abtificial  Respiration;  Asphyxia;  and  Rb- 

SUSCITATION.  D.  FeEEIER. 

STEANGURY  ((rrp^-yf,  a  drop,  and  oZpov, 
urine). — Synon.  :  Stillicidium  tirina  ;  Fr.  Stran- 
ffurie ;  Get.  Harnstrenge. 

Definition. — A  condition  characterised  by  a 
frequent  and  urgent  desire  to  pass  the  urine, 
which  is  voided  in  drops  or  in  very  small  quan- 
tities, with  a  sense  of  painful  spasm  in  the  peri- 
neum, and  often  with  no  feeling  of  relief. 

Etiology.—  Strangury  occurs  under  such  a 
great  variety  of  circumstances  that  it  can  be 
regarded  only  in  the  light  of  a  symptom.  It  is 
found  in  nephritis  or  intense  congestion  of  the 
kidney,  however  induced  ;  and  thus  becomes  a 
symptom  after  the  administration  of  large  doses 
of  turpentine,  or  the  use  of  cantharides,  either 
internally  or  in  the  form  of  a  blister.  It  like- 
wise occurs  in  acute  or  chronic  inflammation  of 
the  bladder,  prostate,  and  urethra;  in  hyper- 
trophy of  the  prostate ;  in  cancer  and  other 
tumours,  and  in  stone  of  the  bladder;  and  in 
advanced  stricture  of  the  urethra. 

Tebatment.  1.  Preventive  treatment. — Stran- 
gury may  be  prevented  from  following  the  appli- 
cation of  a  blister  to  the  surface  of  the  body,  by 
allowing  it  to  remain  on  but  for  a  short  time, 
following  it  by  a  poultice,  or  by  sprinkling  the 
skin  of  the  part  with  powdered  camphor. 

2.  Curative  treatment. — Regarding  strangury 
as  but  a  symptom  of  some  other  morbid  condi- 
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tion,  we  must  consider  it  as  we  should  cough, 
headache,  or  dropsy,  and  treat  it  with  a  view' 
to  removing  the  con(\i%ion  on  which  it  depends. 
With  regard  to  relieving  the  more  urgent  local 
symptoms,  warm  hip-baths  and  fomentations, 
hypodermic  injections  of  morphia,  and  supposi- 
tories of  morphia  or  of  belladonna,  maybe  used 
with  advantage. 

STBATHPEFFEB,  in  Boss-shire.— SuI- 

phur  waters.    See  Mineual  Waters. 

STBICTTTBB  {stringo,  I  bind).— A  contrac- 
tion of  a  tube,  duct,  or  orifice  ;  for  instance,  of 
any  part  of  the  alimentary  canal  or  of  the  uri- 
nary passages.    -SVe  Urethra,  Diseases  of. 

STEIDOR-  STBID-DTiOTTS  {strideo,  I 
creak). — Stridor  is  the  name  given  to  a  peculiar 
noisy  form  of  breathing,  produced  in  the  larynx ; 
varying  greatly  in  its  character — being  either 
harsh,  musical,  or  crowing;  and  due  to  various 
forms  of  obstruction.  Ttie  term  siridulous  is 
applicable  to  the  respiration,  the  cough,  or 
the  voice,  when  they  possess  the  characters  of 
stridor.  See  Laeynx,  Diseases  of;  Pkeumo- 
gastbic  Neeve,  Diseases  of ;  and  Voice,  Dis- 
orders of. 

STEOKE. — A  popular  synonjrm  for  an  at- 
tack of  apoplexy  or  sudden  paralysis ;  but  also 
used  in  the  compound  words,  sun-stroke,  heat- 
stroke, and  wind-stroke,  to  indicate  the  effects  of 
these  agents. 

STEONGYIiUS  (^a-rpoyyiXos,  cylindrical). 
Stnon.  :  Fr.  Strangle;  Ger.  PaLUsadenwurm. — 
A  genus  comprising  many  species  of  nematoid 
worms.  The  large  kidney-worm,  sometimes 
called  Eustrongylus  gigas,  has  only  once  been 
found  in  the  human  body.  The  case  was  un- 
doubtedly genuine,  and  the  specimen  is  still 
preserved  in  the  museum  of  the  Royal  CoUege 
of  Surgeons.    See  ScLEnosTOMA. 

STEONGYIjUS    DTJODENAJlilS.  See 

SCLEEOSTOMA. 

STEOPHUL1JS  {(rTp6(pos,  a  twisting  of  thi 
bowels,  or  colic). — Synon.  :  Fr.  Strophulus :  Ger 
Schalkrwtchcn. 

Definition. — A  papular  eruption  of  the  skin 
in  infants ;  referable,  as  the  derivation  of  the 
word  implies,  to  derangement  of  the  bowels. 

Desoeiption. — The  eruption  is  a  lichen,  a  form 
of  folliculitis,  rarely  extensive,  and  unassoeiated 
with  constitutional  symptoms.  Its  principal  seat 
is  the  face,  but  it  may  also  be  dispersed  over  the 
trunk  of  the  body  and  limbs.  Its  duration  will 
be  influenced  by  the  nature  of  its  cause. 

Some  variety  in  colour,  duration,  and  cause 
has  given  rise  to  several  names  applied  to  the 
eruption.  It  is  sometimes  ephememl,  and  has 
been  termed  S.  volatictis;  sometimes  the  pimples 
are  pale  or  shining,  hence  S.  alltidus  and  5.  can- 
didm.  More  frequently  they  are  red  and  in- 
flammatory, and  either  dispersed  or  aggregated, 
iS.  confcrtm ;  and  occasionally  an  interpapular 
hypera>mia  or  inflammation  gives  rise  to  the 
variety  known  as  S.intertinctiwi.  When  associated 
with  dentition  this  trivial  rash  is  termed  '  red 
gum  '  and  '  white  gum  ' :  whilst  under  conditionn 
of  a^graTation  it  is  prone  to  run  into  eczema. 
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Tbbatment.— The  treatment  of  strophulus  is 
onti  of  attention  to  the  general  health  and  con- 
dition of  the  infant.  A  few  doses  of  magnesia 
and  rhubarb,  and  even  a  grain  of  calomel,  may 
sometimes  be  found  useful,  but  in  general  a  dis- 
creet attention  to  the  food,  with  rest  and  warmth, 
will  be  all  that  is  necessary.  Locally,  the  rash 
should  be  dusted  over  with  fuller' s-earth  powder, 
or  sponged  with  a  lotion  of  lime-water  and  oxide 
of  zinc,  with  or  without  calamine. 

EnASMTTs  Wilson. 

STBXTCTUEAL  DISEASES.— Diseases 
attended  by  recognisable  anatomical  changes, 
as  distinguished  from  functional  diseases.  See 
Disease,  Classification  of. 

STETJMA      \  ,  , 

STETJMOtTS  1  (.*'''*""'^>  ^  scrofulous  swell- 
ing.)—Synonyms  for  scrofula  and  scrofulous.  See 

SCEOFULA. 

STRYCHNIA,  Poisomng  by.— Stnon.  : 
Fr.  Empoisomiement  par  la  Strychnine;  Ger. 
Strychninvergiftung. — The  seeds  of  Strychnos 
nux  vomica,  commonly  known  as  nux  vomica,  as 
well  as  several  other  plants,  owe  their  powerful 
toxic  (excito-motor)  properties  to  an  alkaloid, 
strychnia;  and  in  a  minor  degree  to  another 
alkaloid,  brucia,  which  is  said  to  produce  the  same 
physiological  effects  as  strychnine.  Strychnia 
is  a  white  crystalline  substance,  very  sparingly 
soluble  in  aqueous  liquids,  to  which,  however,  it 
communicates  an  intolerably  bitter  taste.  It  is 
more  freely  soluble  in  acid  and  alcoholic  liquids. 
When  mixed  with  flour  and  sugar,  and  coloured 
by  admixtiire  with  either  soot  or  Prussian  blue, 
strychnia  forms  the  basis  of  several  well-known 
forms  of  '  vermin-killer.'  Spite  of  its  repulsively 
bitter  taste,  strychnia  has  been  administered  with 
homicidal  intent  in  such  liquids  as  infusions  of 
tea  and  cocoa,  and  in  other  media. 

Anatomical  Chabacteks. — The  anatomical 
characters  after  death  by  strychnia-poisoning  are 
very  ill-marked,  and  at  most  consist  of  some 
congestion  of  the  vessels  of  the  spinal  cord;  and 
even  this  may  be  wanting. 

Symptoms.— Except  when  taken  in  the  form  of 
pill,  strychnia  and  aU  substances  containing  it 
produce  an  immediate  and  intensely  bitter  taste, 
which  is  also  at  the  same  time  of  a  quasi-metallic 
character,  and  is  very  persistent.  Since  the 
fatal  dose — half  a  grain  of  the  alkaloid — is  small, 
and  the  poison  is  readily  soluble  in  the  acid  gas- 
tric fluid,  its  physiological  effects  are,  as  a  rule, 
not  long  delayed.  They  may  be  unmistakable 
after  the  lapse  of  two  minutes ;  but  commonly 
they  are  not  well-marked  till  five,  ten,  or  even 
twenty  minutes  after  administration.  They 
begin  with  a  stage  of  restlessness,  excitement, 
anda  vague  sense  of  impending  peril.  The  special 
senses,  too,  are  often  preternaturaUy  sharpened. 
A  feeling  of  choking  or  impending  sufibcation  en- 
sues ;  then  there  is  a  trembling  of  the  whole  body; 
jerkings  of  the  head ;  and  often,  in  a  moment, 
the  whole  body  becomes  stiflF  and  rigid,  assuming 
a  bow-like  form,  (opisthotonos),  i.e.,  arched  for- 
wards and  resting  perhaps  on  the  head  and  heels 
only.  The  muscles  even  of  the  chest  and  abdo- 
men are  tense  and  fixed,  so  thatrespiration  is  im- 
peded, giving  rise  to  more  or  less  cyanosis.  The 
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feet  are  either  incurvated  or  excurvated.  The 
angles  of  the  mouth  are  drawn  down,  so  as  to 
give  rise  to  the  well-known  risics  sardonicus  of 
tetanus.    Attempts  to  administer  medicine  by 
either  cup  or  spoon  have  been  known  to  result 
in  the  patient's  biting  the  cup  or  spoon  in  two, 
in  consequence  of  a  violent  spasmodic  closing  of 
the  jaws.    During  the  paroxysm,  and  indeed 
throughout  the  intoxication,  the  cerebral  faculties 
are  unimpaired,  and  the  convulsions  are  purely 
of  spinal  origin.    The  pupils  are  dUated.    In  a 
few  minutes,  and  often  in  half  a  minute,  the 
muscular  tension  relaxes,  and  there  is  a  complete 
remission  of  the  spasms:    The  patient  lies  ex- 
hausted, and  bathed  in  perspiration;  the  rapid 
pulse  of  excitement  falls  in  frequency ;  respira- 
tion becomes  more  normal ;  and  the  dusky  lividity 
of  the  countenance  passes  oflF.    This  remission 
is,  however,  of  no  long  duration.  A  gentle  touch, 
a  footstep,  even  a  breath  of  air  impinging  on  the 
patient,  results  in  a  new  crisis ;  and  often  with  a 
wild,  despairing  cry,  a  renewed  convulsion,  simi- 
lar to  but  more  intense  than  the  preceding 
one,  is  ushered  in.    The  patient  rarely  dies 
during  the  first  or  second  paroxysm,  but  the 
alternation  of  convulsions  and  quiet  is  repeated 
again  and  again  tUl  death  ensues,  usually  in 
half  an  hour  or  an  hour ;  or  in  non-fatal  cases 
the  fits  become  less  and  less  frequent,  less  in- 
tense, and  eventually  cease.    Death  takes  place 
commonly  during  a  paroxysm,  from  asphyxia ; 
but  it  may  also  occur  in  the  intervals  between 
the  paroxys-ms,  from  exhaustion. 

Diagnosis. — The  characteristics  of  strychnia- 
convulsions  are  so  well-marked,  as  already  de- 
scribed, that  there  is  little  likelihood  of  the 
nature  of  the  case  being  overlooked ;  and  the 
only  disease  with  which  strychnia-poisoning 
can  readily  be  confounded  is  tetanus — traumatic, 
idiopathic,  or  hysterical.   In  the  hysterical  form 
of  the  disease,  as  described  by  some  writers, 
the  well-marked  hysterical  symptoms,  the  closed 
or  half-closed  eyes,  the  desire  to  be  fanned,  and 
the  incomplete  remissions  of  spasm,  serve  for 
diagnosis.    Except  in  the  history  there  is  nothing 
to  distinguish  between  the  traumatic  and  idio- 
pathic forms  of  the  disease,  so  that  what  is  here 
stated  with  regard  to  the  diagnosis  between 
strychnia-tetanus  and  traumatic  tetanus,  ap- 
plies also  to  the  idiopathic  form.    In  traumatic 
tetanus  the  muscular  symptoms  begin  with  pain 
and  stiiFness  of  the  neck  and  jaws,  gradually 
passing  into  spasms ;  and  the  jaw  is  one  of  the 
earliest  parts  affected.  The  strychnia-symptoms, 
on  the  other  hand,  develop  rapidly,  and  begin 
in  the  extremities,  or  a  general  convulsion  at 
once  seizes  the  whole  body.    Moreover,  the  jaw 
is  usually  last  affected,  and  its  muscles  relax 
first.    The  strychnia-relaxation  is  complete,  or 
rarely  almost  complete;  whilst  in  traumatic 
tetanus  there  is  permanent  muscular  rigidity, 
and  no  complete  remission  of  spasm.  Strychnia- 
tetanus  is  an  afiiiir  of  minutes,  or  at  most  of 
half  a  dozen  hours  ;  whilst  traumatic  tetanus 
never  kills  within  twelve  hours,  and  generally  ex- 
tends over  a  few  days.  In  strychnia-poisoning  the 
most  trivial  movement  or  touch  will  set  up  a 
convulsion  ;  whilst  during  the  spasms  firm  grasp- 
ing of  the  hands,  and  hard  rubbing  of  the  rigid 
muscles,  will  often  afford  grateful  relief  This 
5o  2 
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distinction  is  not  marked  in  traumatic  totanuB. 
An  analysis  of  the  urine  by  Stass's  metliod,  which 
often  aifords  certain  indications  of  stryclinia, 
and  may  be  made  in  a  few  minutes,  will,  in 
doubtful  cases,  at  once  remove  all  uncertainty  as 
to  the  nature  of  the  disease. 

PaoQNOsis. — The  prognosis  is  at  all  times 
doubtful.  The  patient's  life  cannot  be  considered 
safe  till  the  convulsions  clearly  exhibit  marked 
decrease,  both  in  frequency  and  intensity. 

Theatjibkt. — Should  the  convulsions  have 
already  set  in,  the  use  of  the  stomach-pump  is  out 
of  the  question.  An  emetic  of  warm  water  with 
mustard,  or  carbonate  of  ammonia,  should  be 
given  without  a  moment's  delay.  The  patient 
should  be  touched  as  little  as  possible,  and 
absolute  quiet  observed  in  the  sick-room.  _  Ex- 
cellent results  have  ensued  from  the  administra- 
tion of  large  doses  of  bromide  of  potassium ;  even 
half  an  ounce  in  one  dose  has  been  given.  The 
salt  serves  the  double  function  of  rendering  the 
poison  insoluble,  and  counteracting  its  physio- 
logical effects.  The  gastric  irritation  produced 
by  such  large  doses  of  the  bromide  as  are  neces- 
sary militates  against  its  viae.  Chloral  m  full 
doses,  and  the  anaesthetic  administration  of 
chloroform  vapour,  are  the  best  remedies.  The 
free  use  of  chloroform  not  only  alleviates  the 
pain  and  allays  the  spasms,  but  allows  time  for 
the  elimination  of  the  poison  from  the  system. 
Nitrite  of  amyl  has  been  recommended  by  Dr. 
Barnes.  Strychnia-poisoning  more  often  ends 
fetally  either  from  the  lateness  with  which  re- 
medies are  applied,  or  their  non-application, 
than  from  their  inefficient  character. 

Thomas  Stevenson. 

STUPE  {stupa,  tow.)  —  A  synonym  for  a 
fomentation.    See  Fomentation. 

STTTPOB  (Lat.). — Stnon  :  Pr.  Stupeur ;  Ger. 
Shtpor  ;  Stumpfsinn. — A  partial  loss  of  con- 
sciousness.   See  Consciousness,  Disorders  of. 

STUTTEBING.    See  Stammeeing. 

STYPTICS  (trTi5</)co,  I  constringe). — ^Defini- 
tion.— In  former  years  this  term  was  held  to 
include  internal  astringents,  like  the  famous 
Ruspini's  styptic,  of  which  gallic  acid  was  the 
principal  ingredient,  but  we  now  limit  its  use  to 
substances  locally  used  to  arrest  hsemorrhage. 

Enujieration.— The  chief  styptics  are  Cold, 
the  Actual  Cautery,  Perchloride  of  Iron,  Tan- 
nin, Matico,  strong  Acids,  Alum,  Acetate  of 
Lead,  and  Collodion. 

Actions  and  Uses.— One  class  of  styptics 
encourages  the  coagulation  of  the  blood,  by  sup- 
plying a  rough  material  around  which  fibrin 
may  be  deposited,  in  obedience  to  a  well-known 
physiological  law ;  the  principal  of  these  being 
matico,  tannin,  and  the  old-fashioned  cobweb. 
Others,  in  addition  to  their  primary  action  in 
favouring  the  formation  of  a  clot,  coagulate  the 
albumen  of  the  tissues,  or,  like  acetate  of  lead, 
cause  the  bleeding  mouths  of  the  smaller  vessels 
to  contract.  The  use  of  styptics  is  usually 
limited  to  the  general  oozing  which  is  observed 
occasionally  to  follow  the  application  of  leeches, 
or  the  infliction  of  small  wounds  by  accident  or 
for  surgical  purposes,  and  may  render  essential 
service  under  a  great  variety  of  circumstances. 
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If  ice,  pressure,  or  posture  fail  to  check  bleed- 
ing, we  may  have  recourse  to  some  of  the  more 
potent  applications.  R.  Fahciduaebon. 

STY  (Sax.  fteignn,  to  rise  up). — Stnon.;  Hor- 
deolum; Fr.  C'o7npire-Loriot ;  Orgelet;  Ger.  Ger- 
stenkorn. 

Definition. — A  boil  on  the  margin  of  the 
eyelid. 

Descriition. — A  sty  does  not  differ  in  any 
essential  respect  from  a  boil  in  any  other  situa- 
tion, but  it  is  usually  of  small  size,  and  com- 
mences in  the  foUicle  of  an  eyelash.  Sties  are 
most  common  in  young  people,  especially  in 
anaemic  girls,  and  are  often  very  troublesome  by 
frequent  recurrence,  in  which  case  they  may 
create  a  certain  amount  of  permanent  disfigure- 
ment by  destroying  hair-bulbs,  and  producing 
bald  gaps  in  the  eyelid  margins.  They  are 
mostly  associated  with  some  obvious  derange- 
ment of  the  general  health,  which  should  be 
made  the  subject  of  treatment. 

Treatment. — An  individual  sty,  if  seen  suffi- 
ciently early,  when  it  is  as  yet  only  a  small 
pimple,  may  often  be  rendered  abortive  by  pull- 
ing out  the  eyelash  which  passes  through  it,  and 
touching  the  spot  with  a  fine  point  of  nitrate  of 
silver ;  but,  when  the  time  for  this  method  has 
passed  away,  there  is  nothing  to  be  done  locally 
beyond  the  application  of  a  fomentation  or  poul- 
tice, and  a  touch  with  a  sharp  lancet  as  soon  as 
pus  can  be  seen.  Pain  is  at  once  relieved  by  the 
incision,  and  the  swelling  speedily  subsides. 

R.  Brudenell  Carter. 

SUBACUTE. — A  term  applied  to  a  disease 
when  it  has  characters  intermediate  between 
acute  and  chronic,  whether  in  course  or  in  inten- 
sity. See  Acute  ;  Chronic  ;  and  Disease,  Dura- 
tion of. 

SUBCUTANEOUS  INJECTION.  See 
Htpodeemic  Injection. 

SUBSTITUTION. — This  word  is  used  in 
pathology  in  connection  with  degeneration,  when 
a  newly-formed  tissue,  inferior  to  the  original  in 
organisation  orfunctional  activity,  takes  the  place 
of  the  normal  structure.    See  Degeneration. 

SUBSUIiTUS  TENDINUM  (Lat.).— A 
twitching  movement  of  the  tendons,  caused  by 
sudden  momentary  contractions  of  the  muscles 
to  which  they  belong.  This  is  especially  apt  to 
show  itself  in  the  tendons  about  the  wrist  in  the 
later  stages  of  many  low  fevers.  It  manifests 
itself  principally  in  states  of  great  prostration, 
and  is  often  associated  with  delirium  or  other 
signs  of  cerebral  irritation.    See  Ttphus  Fever. 

SUCCUSSION  {succussio,  a  shaking). — A 
method  of  physical  examination,  which  consists 
in  suddenly  shaking  the  trunk  of  the  patient,  so 
that  certain  sensations  or  sounds  may  bo  pro- 
duced, which  Are  indicative  of  the  presence  of 
gas  and  fluid  in  a  hollow  space,  such  as  the 
pleural  cavity.   See  Phtsicai,  Examination. 

SUDAMINA  (sudor,  sweat).— Stnon.  :  Fr. 
Sudamina  ;  Ger.  Scliweifsblaschcn.—Th\s  terra  \b 
applied  to  minute  vesicles  of  the  cuticle,  asso- 
ciated with  a  relaxed  and  perspiring  state  of 
the  skin.  In  size  they  have  been  compared  to 
a  millet-seed,  milium ;  and  when  they  occur  in 
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couaiderable  numbers  they  constitute  the  erup- 
tion known  as  miliaria  (see  Miliaria).  In  some 
instflnces  they  would  seem  to  be  produced  by 
nipture  of  the  sudoriparous  ducts,  and  escape 
of  the  sweat  into  the  rete  mucosum  of  the  skin. 
See  SuDOEiPAEOUs  Glanbs,  Diseases  of. 

Ebasmus  Wilson. 
SUDOBIFICS  (sitdor,  sweat,  and  facio,  I 
make). — A  synonym  for  diaphoretics.    See  Dia- 

PHOBETICS. 

STTDOBIPAROtrS  GLAWDS,  Diseases 
of. — Stnon.  :  Fr.  Maladies  des glandessudoripares ; 
Ger.  Krankhciten  der  Schweissdriiscn. — The  per- 
spiratory, sudoriparous,  or  sweat  glands  are  sub- 
ject to  varieties  of  development  and  growth;  and 
likewise  to  changes  resulting  from  a  low  degree 
of  inflammation,  or  of  congestion,  of  their  capil- 
lary blood-vessels. 

1.  Atrophy  and  Hypertrophy. — "We  may 
recognise  both  atrophy  and  hypertrophy  of  the 
sudoriparous  glands,  but  they  are  very  rare 
aifections. 

2.  Subacute  Inflammation. — Synon.  :  Hy- 

droadenitis. 

This  disease  of  the  sweat-glands  originates 
with  hypersemia,  which  renders  the  glands  visible 
through  the  cuticle,  and  in  rare  instances  passes 
into  the  formation  of  a  minute  quantity  of  pus, 
and  pustulation.  Another  affection  of  the  per- 
spiratory glands,  beginning  with  congestion  and 
disintegration  of  the  epithelium  of  the  excretory 
duct,  and  resulting  in  the  formation  of  minute 
globules  of  transparent  fluid,  which  either  re- 
main in  the  deep  stratum  of  the  epidermis,  or 
are  developed  into  isolated  single  or  multilocular 
vesicles,  followed  by  exfoliation,  is  limited  to  the 
fingers  and  hands,  particularly  their  palmar  sur- 
face. This  affection  has  received  the  names  of 
(1 )  dysidrosis  (Tilbury  Fox),  from  the  presence  of 
a  mechanical  impediment  to  the  escape  of  the 
sweat;  and  (2)  eheiropompholyx  (Hutchinson), 
from  the  association  of  clusters  of  vesicles,  which 
occasionally  form  a  multilocular  bleb  of  moderate 
elevation,  and  of  about  half  an  inch  in  breadth. 
Occasionally  the  bleb  may  become  in  appear- 
ance a  real  pompholyx,  and  cover  the  whole 
of  the  palm  of  the  hand,  in  which  case  the  fluid 
which  it  contains  is  remarkable  for  its  putrid 
odour. 

DiAGNO.'iis. — Dysidrosis  is  distinguished  from 
eczema  by  the  absence  of  superficial  inflam- 
mation and  exudation  ;  by  the  apparent  depth 
within  the  epidermis  of  the  sero-globules ;  by 
their  tendency  to  resorption  ;  by  their  limitation 
to  the  hands  and  occasionally  the  feet ;  and  by 
the  absence  of  eczema  on  other  parts  of  the 
body.  From  a  certain  resemblance,  the  sero- 
globules  of  dysidrosis  have  been  compared  to 
sago-g^ains.  It  is  not  a  grave  affection,  but  is 
undoubtedly  troublesome,  and  is  usually  met 
with  in  persons  of  delicate  health,  especially 
females,  and  during  or  after  a  hot  season. 

Treatjiknt. — In  disorders  of  the  sudoriparous 
glands  the  general  health  predisposing  to  such 
affections  is  chiefly  to  be  considered.  This  is 
especially  the  case  in  dysidrosis,  which  calls  for 
the  use  of  tonic  remedies,  and  a  generous  diet. 
Locally,  the  best  remedies,  in  all  stages  of  the 
complaint,  are  lotions  of  cxido  of  zinc  or  prepared 
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cnalk  with  lime-water.  In  other  cases  painting 
with  liquor  plumbi  has  proved  very  successful. 

Erasmus  Wilson. 

STJFPOCATION  {suffoco,  I  stifle).— Synon.  . 
Fr.  Suffocation  ;  Ger.  Erstickung. 

Definition. —  The  term  suffocation  is  some- 
times employed  synonymously  with  asphyxia.  In 
the  strict  medieo-legal  sense  it  signifies  asphyxia 
induced  by  obstruction  of  the  respiration  other- 
wise than  by  direct  pressure  on  the  neck  (hang- 
ing, strangulation),  or  submersion  (drowning). 

-SItioloqy. — Death  by  suffocation  is  usually 
the  result  either  of  accident  or  of  homicide, 
rarely  of  suicide. 

Suicide  by  suffocation  is  not,  however,  un- 
known. Cases  of  suicide  by  immurement  in  a 
box  or  trunk,  or  by  thrusting  a  pad  or  other  ob- 
struction down  the  throat,  have  been  reported; 
and  it  has  been  averred  that  slaves,  both  in 
ancient  and  modern  times,  have  committed  sui- 
cide by  rolling  the  tongue  back  into  the  pharynx. 

Accidoital  suffocation  is  very  common  by  dis- 
eases causing  occlusion  of  the  air-passages ;  by 
the  impaction  of  pieces  of  food  or  other  obstacles 
in  the  pharynx ;  by  the  entry  of  foreign  bodies 
into  the  larynx,  as  a  seed,  coin,  or  food  in  cases 
of  bulbar  or  general  paralysis,  or  matters  vomited 
in  a  state  of  insensibility ;  by  mechanical  pres- 
B\ue  on  the  chest  and  abdomen,  as  in  crowds,  or 
in  falls  of  earth  or  heavy  bodies  ;  by  various  dis- 
eases preventing  the  expansion  of  the  lungs ;  by 
diseases  of  the  lungs  themselves ;  or  by  obstruc- 
tion of  the  pulmonary  circulation.  Suffocation 
of  new-born  children  by  smothering  under  bed- 
clothes, non-removal  of  maternal  envelopes,  or 
overlying,  may  happen  from  carelessness  as  well 
as  from  intent.    See  Overlying. 

Homicidal  suffocation  is  resorted  to  chiefly  in 
infants,  or  in  the  case  of  persons  feeble  and 
infirm,  or  rendered  powerless  or  insensible  by 
intoxication  or  narcotics.  Closure  of  the  mouth 
and  nostrils  by  the  hands,  or  obstruction  of  the 
mouth  and  nostrils  by  a  pillow,  mattress,  or  the 
like,  perhaps  combined  with  pressure  on  the 
chest,  is  the  method  usually  adopted.  Formerly 
suffocation  by  mechanical  pressure  on  the  chest 
was  a  judicial  punishment — the  peine  forte  ei 
dure. 

Symptoms  and  Signs. — The  mode  of  death, 
and  the  general  post-mortem  indications  are  those 
of  asphyxia  {see  Asphyxia).  The  special  indi- 
cations of  suffocation,  and  the  way  in  which  it 
has  been  brought  about,  may  be  evident  from  the 
place  where  the  body  is  found,  and  its  surround- 
ings ;  or  foreign  bodies,  or  disease  obstructing 
the  air-passages  or  respiratory  mechanism,  may 
be  clearly  evident  on  post-mortem  dissection ; 
or  there  may  be  marks  of  violence  and  indica- 
tions of  pressure  on  the  chest,  flattening  of  the 
nose,  &c.,  pointing  to  homicidal  violence.  The 
absence  of  marks  of  constriction  of  the  neck 
excludes  strangulation  and  hanging. 

But  in  the  absence  of  all  such  indications  as 
have  been  enumerated  above — and  they  may  all 
be  absent,  especially  in  cases  of  infanticide— the 
question  is  whether  any  trustworthy  conclusion 
can  bo  formed  as  to  asphyxia  by  suffocation. 

The  condition  of  the  lungs  is  of  especial  im- 
portance in  this  relation.    The  lungs  may  be 
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congested,  or  pale,  or  congested  only  posteriorly; 
but  the  surfiice  is  often  uneven,  owing  to  an  em- 
physematous condition  of  some  of  the  superficial 
air-cells;  and  in  particular  the  lung  looks  as  if  it 
had  been  sprinkled  with  minute  drops  of  a  dark 
purple  fluid.  These  spots,  not  much  larger  than 
a  pin's  head,  are  known  as  '  Tardieu's  spots,' 
and  are  due  to  minute  capillary  extravasations 
under  the  pleura.  They  are  not,  however,  con- 
fined to  the  surface  of  the  lungs,  but  are  found 
also  in  considerable  numbers  on  the  thymus 
gland,  the  base  of  the  great  vessels,  under  the 
,  parietal  pleura,  and  also  under  the  pericranium. 
Tardieu,  who  first  called  special  attention  to 
these  spots,  considered  them  absolutely  diagnostic 
of  death  by  suffocation,  as  distinguished  from 
other  modes  of  asphyxia.  But  numerous  other 
observations  have  shown  that  this  cannot  be 
accepted  as  correct,  inasmuch  as  similar  ex- 
travasations have  been  found  in  cases  of  hanging, 
strangulation,  drowning,  and  deaths  from  cere- 
bral injuries.  It  seems,  however,  fairly  well  es- 
tablished that  they  occur  most  frequently,  and 
in  largest  number,  in  suffocation,  especially  in 
infants.  Their  formation  depends  on  excessive 
vascular  tension  during  the  asphyxiating  process. 
Similar  spots  have  been  found  in  the  lungs  of 
still-born  foetuses,  conditioned  by  obstruction  of 
the  placental  circulation ;  and  in  the  lungs  of  new- 
born children  perishing  from  other  causes,  extra- 
vasations of  a  like  nature  have  been  observed. 
It  would,  therefore,  be  unsafe  to  rely  abso- 
lutely on  Tardieu's  spots  as  indications  of  suffo- 
cation, though,  in  the  absence  of  other  causes 
of  death,  and  in  presence  of  these  spots  in  large 
numbers  and  in  clusters,  the  opinion  of  death 
by  suffocation  would  be  fairly  justified. 

Teeatment. —  The  treatment  of  impending 
suffocation  is  that  of  asphyxia.  See  Abtificiax 
Eespibation  ;  Asphyxia  ;  and  Eesuscitation. 

D.  Feeeier. 

SUFFOCATITTEJ    BREAST-PANG.— A 

synonym  for  angina  pectoris.  See  Angina  Pec- 
toris. 

SUFFOCATIVE  CATARRH— A  sy- 
nonym for  asthma.    See  Asthma. 

SUFFUSION  {suffimdo,  I  pour  down). — 'The 
process  or  the  result  of  the  unnatural  pouring 
out  of  a  fluid  into  th  e  tissues  ;  closely  analogous  to 
effusion  and  extravasation.  See  Extravasation. 

SUGGILLATION  {suggilo,  I  make  black 
ty  beating).— The  appearance  produced  by  ex- 
travasation or  ecchymosis  of  blood.  The  term 
is  limited  by  some  authorities  to  the  appearance 
of  livid  spots  on  the  body  after  death. 

SUICIDAL  INSANITY.  See  Insanity, 
Vtoieties  of— Impulsive  insanity;  and  Mklan- 

«HOLIA. 

SULFHUB  WATERS.  See  Minerai. 
Watbrs. 

SUNSTROKE. — Synon.:  Insolation;  Heat- 
stroke ;  Fr.  Coup  de  Soldi ;  Ger.  Sonnenstich. 

Definition. — Certain  pathological  conditions 
resulting  from  exposure  to  solar  or  artificial 
heat. 

Three  well-marked  varieties  of  sunstroke  are 
recognised,  namely; — 1.  Exhaustion  and  failure 
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of  the  heart's  action  in  syncope  ;  2.  A  condition 
like  shock,  in  which  the  nerve-centies,  and  espe- 
cially the  respira/ory,  are  affected,  causing  rapid 
failure  of  the  respiration  and  circulation  ;  and  3. 
Intense  pyrexia,  due  to  vaso-motor  paralysis,  and 
to  the  nerve-centres  being  over-stimulated  and 
then  exhausted  by  the  action  of  heat  on  the  body 
generally. 

.Etiology  and  Patholooy. — These  morbid 
conditions,  being  due  to  heat  alone,  are  not  pe- 
culiar to  any  country  or  climate,  and  are  liable 
to  occur  wherever  persons  are  exposed  under 
any  circumstances  to  great  heat,  whether  solar 
or  artificial.  Soldiers  marching  or  fighting, 
when  oppressed  by  weight  of  clothing  and  ac- 
coutrements, are  apt  to  suffer  either  from  simple 
heat-exhaustion,  or  that  form  of  insolation  which 
results  from  direct  action  of  the  sun  on  the 
head  and  neck.  This  is  common  enough  in 
India  during  the  hot  season,  in  other  tropical 
countries,  and  in  America;  and  is  not  unknown 
in  Europe  or  even  in  England,  during  the  heat 
of  summer.  Workmen,  artificers,  and  stokers, 
and  other  persons  in  heated  rooms,  hospitals, 
barracks,  tents,  and  even  ships,  especially  in 
hot  climates,  are  liable  to  suffer  from  heat^ex- 
haustion,  which  may  pass  into  the  dangerous 
condition  of  fever  or  insolatio. 

But  the  most  frequent  cases  are  those  which 
come  on  in  houses,  barracks,  tents,  ships,  by 
night  or  in  the  day,  away  from  the  direct  solar 
rays.  A  form  of  disease  sometimes  described 
as  '  ardent  fever '  in  India,  is  this  condition 
supervening  on  the  ordinary  phenomena  of  ephe- 
meral fever.  It  seems  pretty  well  understood 
that  heat  alone  is  the  effective  cause  of  the 
so-called  sunstroke.  Malarial  and  cert.iin  hy- 
grometrie  or  barometric  states  of  the  atmosphere 
have  no  special  influence,  beyond  that  which 
they  may  exert  on  the  general  vigour  of  the  con- 
stitution, or  in  rendering  a  person  more  or  less 
susceptible  to  heat,  and  so  far  predisposing  him 
to  suffer  from  it. 

A  dry  air,  such  as  that  of  North  India,  with 
hot  winds,  is  much  better  tolerated  at  a  high 
temperature,  than  the  damp  atmosphere  of  Bengal 
at  a  much  lower  one  ;  for  the  dry  hot  air  favours 
evaporation,  and  thus  keeps  the  body  cool, 
whilst  in  the  damp,  heavy  atmosphere  the 
natural  cooling  function  is  almost  in  abeyance. 
Vigorous,  healthy  persons  of  moderately  spare 
frame,  possessing  sound  viscera,  and  leading 
temperate  and  regular  lives,  can  tolerate  a  great 
amount  of  heat,  in  an  otherwise  pure  atmo- 
sphere, and  are  much  less  liable  to  suffer  from  it 
than  those  in  whom  these  conditions  do  not 
exist.  Acclimatisation  has  also  considerable 
influence  in  conferring  toleration.  New  arrivals 
are  more  prone  to  suffer  than  those  who  have 
become  accustomed  to  the  climate.  It  is  wU 
known  that  the  native  can  bear  an  amount  of 
sun  on  his  shorn  head,  neck,  and  half- naked  body 
with  indifference  if  not  pleasure,  that  would  very 
soon  prostrate  a  European.  But  t^  a  tempe- 
rature of  the  air  rising  above  a  certain  standard, 
all  succumb  :  and  the'nativas  of  India  suffer  like 
others,  and  die  in  numbers  every  year  from  loo- 
mnrnn  or  '  hot  wind  stroke.' 

The  exact  amount  and  duration  of  tolera- 
tion of  a  high  temperature  depend  to  a  gMat 
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extent,  therefore,  ou  the  vigour  of  constitution 
and  the  present  state  of  health.  The  natural 
refrigerating  powers  of  the  body,  when  in  health, 
are  such  as  to  enable  men  to  support  very  high 
temperatures,  much  above  that  of  the  normal 
state  of  the  body.  Thus  in  the  hot  dry  winds 
no  inconvenience  beyond  discomfort  is  felt,  so 
long  as  transpiration  and  perspiration  are  free, 
which  cool  down  the  body,  enabling  it  to  resist 
the  great  heat.  It  is  obvious  that  in  this  there 
is  a  great  expenditiu'e  of  force,  and  when  it 
fails  suffering  soon  ensues.  Disordered  health, 
dissipation,  over-fatigue,  anything  in  fact  that 
depresses  nerve-power,  reduces  the  normal 
physiological  capacity,  and  consequently  renders 
a  man  more  liable  to  succumb. 

AiVATOMiCAL  Characteks. —  In  cases  where 
death  has  taken  plate  suddenly,  as  from  shock, 
there  is  no  very  remarkable  appearance.  The 
heart  may  be  found  firmly  contracted,  but  not 
always  so — it  may  be  flaccid.  The  lungs  and  the 
brain  and  its  membranes  may  be  found  some- 
what congested,  but  not  invariably.  As  in  cases 
of  shock,  the  venous  trunks — specially  those  of 
the  abdomen  and  the  right  side  of  the  heart,  may 
be  found  too  fuU  of  blood,  and  the  pulmonary 
vessels  may  be  over-loaded  with  blood.  The 
blood  itself  is  dark  and  grumous,  and  is  found 
effused  in  patches  of  ecchymoses,  and  indeed 
rendering  the  body  more  or  less  livid  ;  the  coagu- 
lability of  the  blood  is  also  impared  and  it  is 
wanting  in  oxygen. 

In  death  from  ordinary  cases  of  thermic/ever  the 
iimgsand  pulmonary  system  are  often  deeply  con- 
gested ;  the  heart  is  firmly  contracted,  from  coagu- 
lation of  myosin ;  the  whole  venous  system  is  en- 
gorged ;  and  the  body  even  before  death  is  marked 
by  petechial  patches,  or  extensive  ecchymoses  of 
a  livid  appearance.  The  blood  is  generally  more 
fluid  and  gnmious  than  natural  ;  its  coagula- 
bility is  impaired ;  and  it  is  acid  in  reaction.  The 
globules,  though  generally  presenting  no  abnor- 
mal change,  are  somewhat  crenated,  and  have 
less  tendency  to  form  rouleaux  than  natural ;  and 
the  quantity  of  oxygen  is  much  diminished.  The 
body  for  some  time  after  death  retains  a  high 
temperature  ;  when  first  opened  the  viscera  feel 
pungently  hot,  and  the  incisions  drip  dark  blood. 
Rigor  mortis  comes  on  very  rapidly,  from  early 
coagulation  of  myosin. 

The  brain  and  membranes  may  be  found  con- 
gested, and  in  some  cases  there  may  be  evidence 
of  meningitis.  Serous  effusions  into  the  ven- 
tricles, or  haemorrhage  into  the  brain-substance, 
may  have  occurred,  and  are  not  improbable  in 
the  congested  condition  sometimes  existing  in 
the  head;  but  the  cause  of  death  is  asphyxia,  not 
apoplexy,  and  the  most  important  changes  are 
found  in  connection  with  the  thoracic  viscera. 

Symptoms— (1)  Syncopal  form.— Synon.  : 
Heat-exhaustion. — Simple  exhaustion  and  syn- 
cope may  occur  under  great  fatigue  or  over- 
exertion, or  depression  from  any  cause,  during 
exposure  to  a  high  temperature.  There  is  de- 
pression of  nerve-force,  and  prostration  of  mus- 
cular power;  the  skin  is  pale,  cold,  and  moist; 
and  the  pulse  is  quick  and  feeble.  Death  may 
occur  rapidly  in  the  state  of  collapse  from  failure 
of  the  heart.    Complete  recovery  is  frequent. 

(2)  Asphyxlal  form. — Syngn.  :  Sunstroke 


properi — Aspliyxia  and  apnoea  may  come  on 
very  rapidly,  after  certain  premonitory  symptoms 
of  depression  and  weakness,  though  occasionally 
without  prodromata,  dtiring  exposure,  especially 
of  the  head  and  spine,  to  the  direct  rays  o) 
a  powerful  sun,  when  the  atmosphere  is  much 
heated,  and  the  nervous  energy  has  been  de- 
pressed by  over-fatigue,  dissipation,  or  ill- 
ness. The  brain  and  nerve-centres,  especially 
the  respiratory,  are  overwhelmed  by  the  sudden 
elevation  of  temperature ;  and  respiration  and 
circulation  fail,  the  failure  of  the  latter  being 
probably  due  to  the  inhibitory  influence  of 
the  vagus.  "When  death  takes  place,  as  it  does 
sometimes,  very  suddenly,  dui'ing  great  excite- 
ment or  exertion,  it  has  been  attributed  to  rapid 
ante-mortem  coagulation  of  the  cardiac  myosin. 
This,  however,  though  it  may  occur  occasionally, 
is  generally  a  posi^iortem  change,  the  heart's 
action  being  brought  to  a  close  by  the  heat ;  in 
the  same  manner  as  it  has  been  shown  by 
Claude  Bernard  and  Lauder  Brunton  that  the 
effect  of  high  temperature  ou  animals  is  first  to 
accelerate  and  finally  to  stop  the  heart,  and  espe- 
cially the  ventricles,  in  a  state  of  contraction. 
Recovery  is  frequently  complete,  but  sometimes 
tedious,  and  in  many  cases  imperfect,  ending  in 
stirious  impairment  Of  health  or  intellect,  indica- 
tive of  structural  changes  caused  in  the  nerve- 
centres.  The  symptoms  of  this  form  of  insolation, 
the  real  coup  dc  soleil,  are  those  of  sudden  and 
violent  injury  to  the  nerve-centres — unconscious- 
ness and  cold  skin,  feeble  pulse,  all  the  symp- 
toms of  depression  ;  death  resulting  from  rapid 
failure  of  the  respiration  and  circulation.  If 
not  fatal,  reaction  may  result  in  a  variety  of 
conditions  indicative  of  the  injury  done  to  the 
cerebro-spinal  sy.stem. 

(3)  Hyperpyrexia!  form. — Synon.:  Heat- 
fever. — An  intense  state  of  fever,  the  result  of  the 
influence  of  heat  on  the  nerve-centres,  and  through 
them  on  the  vaso-motor  nerves,  and  nf  the  heat- 
ing of  the  body  generally,  by  the  direct  action 
of  either  artificial  or  solar  heat,  may  occtir,  quite 
independently  of  the  immediate  operation  of  the 
sun's  rays.  It  comes  on  as  frequently  at  night, 
or  in  the  shade,  as  in  the  day  or  in  the  sun- 
shine, especially  in  persons  who  are  exhausted 
by  fatigue,  overcrowding,  depression  from  any 
cause,  such  as  dissipation,  want  of  rest,  present 
or  recent  illness,  and  notably  when  the  atmo- 
sphere is  impure  from  overcrowding  or  want  of 
cubic  space. 

The  temperature  of  the  body  rises  to  108°, 
110°  Fahr.,  or  higher.  The  brain,  medulla,  and 
cord,  the  nerve-centres  generally,  and  especially 
the  respiratory,  suffer  from  over-stimulation,  fol- 
lowed by  exhaustion.  Respiration  and  circula- 
tion fail ;  there  is  dyspnoea,  with  hurried,  gasping 
breathing ;  great  restlessness  ;  thirst ;  fever ;  fre- 
quent micturition ;  and  a  pungent  burning  heat 
of  skin,  which  is  sometimes  dry,  sometimes 
moist.  The  pulse  varies  ;  in  some  it  is  full  and 
laboured,  in  otliers  quick  and  jerking.  The  face, 
head,  and  neck  are  congested  to  lividity,  and 
the  carotid  pulsations  are  visible.  The  pupils, 
contracted  at  first,  may  dilate  widely  before 
death.  Delirious  convulsions,  frequently  epi- 
leptiform in  character,  conia,  relaxation  of  the 
sphincters,  and  suppression  of  urine  come  on. 
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and  are  frequently  the  precursors  of  death,  which 
is  due  to  asphyxia.  Kecovery  not  unfrequently 
partially  occiu-s,  to  be  followed  by  relapse  and 
death  ;  or  secondary  consequences,  the  result  of 
over-heating,  eiid  in  meningitis  or  cerebral 
changes,  which  may  destroy  life  or  intellect  at 
a  later  period,  or  permanently  compromise  the 
whole  health  or  that  of  some  important  function. 

The  premonitory  symptoms  of  this  form  of 
insolation  often  manifest  themselves  for  some 
hours,  and  it  may  be  days,  before  they  culmi- 
nate in  the  dangerous  condition  just  described. 
These  premonitory  symptoms  are  general  ma- 
laise ;  disordered  alvine  or  other  secretions  ; 
profuse  and  frequent  micturition;  restlessness; 
sleeplessness,  and  apprehension  of  impending 
evil ;  hurried  and  shallow  breathing ;  praecordial 
anxiety;  giddiness  and  headache ;  occasionally 
nausea  or  vomiting ;  thirst  and  anorexia ;  and 
feverishness,  which  soon  amounts  to  a  pungent 
heat  of  skin  with  high  temperature.  These  symp- 
toms vary  considerably,  but  they  point  to  a 
profoundly  disturbed  state  of  the  cerebro- spinal 
nerve-centres,  and  to  pathological  changes  in  the 
organs  or  structures  whose  functions  have  been 
so  gravely  distiu'bed.  Death  results  from  as- 
phyxia and  apnoea.  Eecovery  is  often  incom- 
plete ;  or  is  followed  by  permanent  impairment 
of  health,  and  generally  by  intolerance  of  heat 
and  exposure  to  the  sun. 

Terminations. — The  mortality  from  sunstroke 
is  about  45  to  50  per  cent. ;  but  of  those  who 
recover  many  are  permanently  injured,  and  re- 
main invalids  for  the  remainder  of  life,  which  is 
often  shortened  by  the  changes  induced.  There 
may  be  some  weakness,  due  to  obscure  structural 
change  in  the  cerebrum,  or  to  a  chronic  form  of 
meningitis  which  affects  the  sufferer  in  various  de- 
grees of  intensity;  or  epilepsy,  impairment  of 
memory,  great  nervous  irritability,  headache, 
insanity,  partial  paraplegia,  partial  or  complete 
blindness,  and  extreme  intolerance  of  heat — 
especially  of  the  sun's  heat,  rendering  the 
person  utterly  incapable  of  serving  or  living  in 
a  hot  climate,  or  of  enduring  exposure  to  the 
sun.  Or  it  may  gradually  end  in  complete 
fatuity,  insanity,  or  meningitis — which  accounts 
for  the  intense  cephalic  pain ;  or,  in  a  lesser 
degree,  in  disordered  innervation  and  derangfe- 
ment  of  the  functions  generally,  thus  seriously 
compromising  the  general  health. 

Tkbatment. — (1)  In  cases  of  simple  exhaustion 
simple  treatment  is  all  that  is  needed.  Re- 
moval to  a  cooler  locality,  the  cold  douche  (but 
not  too  much  prolonged),  or  the  administration 
of  stimulants  may  be  beneficial.  Tight  or  op- 
pressive clothing  should  be  removed,  and  the 
patient  treated  as  in  syncope  from  other  causes. 
See  Resuscitation. 

Eost  and  freedom  from  exposure  to  over-exer- 
tion, fatigue,  or  great  heat  should  afterwards  be 
enjoined. 

(2)  In  that  form  of  sunstroke  where  the  person 
\sslruc/c  down  suddenly  by  a  hot  sun,  the  patient 
should  be  removed  into  the  shade.  Here  a 
douche  of  cold  water  must  be  allowed  to  fall  in 
a  stream  on  the  head  and  body,  from  a  pump 
(or  as  in  India  from  the  mussuck,  or  other  simi- 
lar contrivance),  the  object  being  twofold— to 
reduce  the  temperature  of  the  ovor-heatod  centres. 


and  to  rouse  them  into  action.  During  the 
assault  on  the  White  House  picquct  in  the  last 
Burmese  war,  numbers  of  men  were  struck  down 
by  the  direct  action  of  the  sun  during  the  mouth 
of  April.  They  were  laid  out  perfectly  uncon- 
scious, in  their  red  coats  and  stocks  (worn  in 
1852),  but  were  recovered  by  the  cold  douche 
freely  applied  by  the  mussuck  over  the  head  and 
body.  In  some  cases  flagellation  with  a  broom 
was  added;  and. all  recovered  with  the  exception 
of  two  cases,  both  of  which  had  been  bled  on  the 
spot  where  they  fell.  Mustard  plasters  and 
purgative  enemata  may  also  be  useful. 

If  recovery  be  imperfect,  and  followed  by  any 
indication  of  injury  to  the  nerve-centres,  or  by 
the  supervention  of  meningitis,  other  treatment 
may  be  necessary,  according  to  the  indications. 
Much  exposure  to  the  sun  should  be  carefully 
guarded  against;  and  unless  recovery  be  com- 
plete and  rapid,  the  suiFerer  should  be  removed 
to  a  cooler  climate,  the  most  perfect  rest  and 
tranquillity  of  mind  and  body  enjoined,  and  the 
greatest  care  observed  with  regard  to  extreme 
moderation  in  the  use  of  stimulants. 

(3)  In  the  cases  of  tliermic  fever,  heat  being 
the  essential  cause  of  the  disease,  the  object  is  to 
reduce  the  temperature  of  the  body  as  quickly  as 
possible,  and  before  tissue-changes  have  resulted. 
As  the  hyperpyrexia  is  due  not  only  to  the 
direct  operation  of  heat,  but  to  fever  set  up, 
remedies  such  as  may  influence  this  disturbed 
condition  have  been  suggested.  The  results  have 
appeared  in  some  cases  to  justify  the  theory,  and 
the  hypodermic  injection  of  morphia  or  of  qui- 
nine has  been  considered  to  produce  good  results, 
by  its  influence  on  the  vaso-motor  nerves,  and 
its  power  in  retarding  tissue-change. 

Bleeding  has  now  happily  been  almost  aban- 
doned. The  congested  livid  surface,  coma,  and 
stertor,  which  formerly  suggested  it,  are  not 
now  so  treated.  There  are  cases  in  which  it 
may  still  be  practised  with  advantage ;  but  thej' 
are  the  exception  and  not  the  rule.  In  cases 
where  venesection  has  appeared  first  to  give 
relief  and  mitigate  the  symptoms,  the  improve- 
ment has  been  often  transient,  and  been  fol- 
lowed by  relapse  into  a  more  dangerous  con- 
dition, which  has  terminated  fatally.  At  the 
same  time  no  absolute  rule  can  be  laid  down  in 
this  disease  with  reference  to  the  abstraction 
of  blood ;  and  it  is  quite  possible  that  greater 
immediate  danger  to  life  may  exist  in  an  over- 
distended  right  heart  than  in  the  loss  of  an 
amount  of  blood  which  might  have  tided  the 
patient  over  that  state  of  peril.  Each  case  must 
in  this  respect  be  treated  on  its  merits.  The 
treatment  generally  consists  in  the  judicious  use 
of  cold,  either  by  affusion  or  by  the  application 
of  ice  to  the  surface  ;  the  reduction  of  tempera- 
ture being  watched  with  a  thermometer  in  the 
axilla,  mouth,  or  rectum. 

Care  should  be  taken  not  to  continue  the  cold 
application  too  long,  as  danger  arises  from  de- 
pressing the  temperature  below  the  normal 
standard.  The  bowels  should  be  relieved  ;  and 
blisters  may  be  applied  to  the  cjilvaria  and  neck. 

In  the  epileptiform  convulsions  that  occur  so 
frequently,  the  iiihalation  of  chloroform  or  of 
ether  may  be  of  benefit,  but  their  administration 
must  be  carefully  watched.    The  earliest  and 
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most  severe  symptoms  having  subsvied,  the 
febrile  condition  that  follows  is  treated  on  ordi- 
nary principles — salines  and  aperients  being 
given,  but  not  to  the  extent  of  depressing  the 
patient.  The  diet  must  be  carefully  regulated, 
and  be  of  the  blandest  and  most  nourishing 
nature. 

As  improvement  progresses,  other  symptoms 
may  supervene,  indicative  of  intra-cranial  mis- 
chief. Where  they  are  indicative  of  menin- 
gitis, iodide  of  potassium  and  counter-irritants 
may  be  used  with  advantage.  Removal  to  a 
cooler  climate  is  essential.  As  a  general  rule,  it 
is  desirable  that  the  sufferer  should  not,  for 
a  long  period  at  least,  return  to  a  hot  or  tropical 
climate ;  and  he  should  be  guarded  against  all 
undue  exposure  to  heat,  work,  or  mental  anxiety 
of  any  kind. 

The  sequelae  of  sunstroke  are  frequently  from 
such  causes  most  distressing,  rendering  the  pa- 
tient a  source  of  suffering  to  himself  and  of 
anxiety  to  his  friends. 

The  less  severe  symptoms — those,  probably, 
indicative  of  the  slighter  forms  of  meningitis,  or 
of  abnormal  change  of  the  brain  or  nervous 
system — occasionally  pass  away  after  protracted 
residence  in  a  cool  climate  ;  but  they  not  unfre- 
quently  also  cause  much  suffering,  and  shorten 
life.  As  they  point  to  permanently  disturbed,  if 
not  structurally  injured,  cerebro-spinal  centres, 
the  treatment  required  is  as  varied  as  the  symp- 
toms presented.  Joseph  Fatrbe. 

SUPPOSITOBY  {suppono,  I  place  below). 
Stnon.  :  Fr.  Suppositoire ;  Ger.  Stuhlzdpfchcn. — 
A  suppository  is  a  solid  mass,  which  is  intro- 
duced through  the  anus  into  the  rectum  for 
certain  therapeutic  purposes.  The  material  of 
which  it  is  made  should  be  capable  either  of 
being  dissolved,  or  of  melting  at  the  tempera- 
ture to  which  it  is  exposed  in  the  rectum.  Sup- 
positories are  simple  or  medicaied.  The  former 
may  be  exemplified  by  pieces  of  soap  or  tallow- 
candle,  which  are  popularly  used  as  supposi- 
tories. The  British  Pharmacopoeia  recognises 
seven  medicated  suppositories ;  and  they  are  cast 
into  moulds  of  a  conical  or  pastille  shape,  so  as 
to  facilitate  their  introduction  into  the  bowel. 
It  may  be  well  to  give  a  list  of  these  officinal  pre- 
parations, according  to  the  following  plan,  with 
the  proportions  of  their  active  ingredients : — 

1.  Suppositories  made  with  white  wax,  oil  of 
theobroma,  and  benzoated  lard,  each  weighing 
15  grains: — (1)  S.  Acidi  Tannici,  3  grains  ;  (2)  S. 
Hydrargyri,  5  grains  of  mercurial  ointment ; 
(_3)  S.  Morphise,  i  grain  of  hydrochlorate  of 
morphia;  (4)  S.  Plumbi,  3  grains  of  acetate  of 
lead  and  1  grain  of  opium. 

2.  Suppositories  made  with  glycerine  of  starch, 
curd  soap,  and  Htarch:— (1)  S.  Acidi  Carbolici 
cum  Sapone,  1  grain  of  carbolic  acid;  (2)  S. 
Acidi  Tannici  cum  Sapone,  3  grains  of  tannic 
acid;  (3)  S.  Morphia  cum  Sapone,  J  grain  of 
hydrochlorate  of  morphia. 

Besides  these  officinal  suppositories,  others  are 
often  prepared  and  used,  containing  belladonna 
and  other  agents  ;  and  the  practitioner  may  em- 
ploy many  drugs  in  this  way  with  advantage, 
according  to  his  own  judgment. 

Application.— A  suppository  must  be  intro- 


duced well  into  the  rectum,  beyond  the  sphincter 
ani.  At  first  this  should  be  done  by  ihe  prac- 
titioner, or  by  a  competent  niu:se ;  but  subse 
quently  many  patients  learn  to  use  suppositories 
themselves  without  any  difficulty.  The  supposi- 
tory should  be  oiled  and  passed  in  gradually 
and  gently,  without  any  undue  force.  It  may  be 
necessary  to  keep  the  finger  applied  for  a  mo- 
ment, until  the  tendency  to  expulsive  action  on 
the  part  of  the  rectum  has  subsided. 

Uses.— A  suppository  may  be  used  for  the 
following  purposes  : — (1)  As  a  mere  aperient,  by 
exciting  the  expulsive  action  of  the  bowel  through 
local  irritation,  which  also  has  a  reflex  effect 
upon  the  intestine  above.  (2)  On  the  other  hand, 
to  subdue  excessive  action  of  the  bowel,  and 
thus  check  diarrhoea.  (3)  To  bring  medicinal 
agents  in  contact  with  the  rectum  in  a  suitable 
form,  in  order  to  affect  some  local  disease.  As- 
tringents may  be  thus  used.  (4)  To  influence 
adjacent  organs,  the  active  ingredients  of  the 
suppository  being  absorbed.  For  instance,  a 
morphia  suppository  will  often  produce  a  marked 
effect  upon  the  bladder  and  generative  organs. 
(5)  To  produce  the  general  effects  of  a  cbug  upon 
the  system.  This  of  course  occurs  only  after 
absorption,  and  may  be  exemplified  by  the  effects 
of  morphia  or  mercury. 

Fbedebick  T.  Eobeets. 

SUPPBESSION". — The  complete  stoppage 
of  a  natural  secretion  or  excretion,  such  as  the 
urine  ;  or  of  a  normal  discharge,  as  of  the  menses. 
The  word  is  used  in  contradistinction  to  reten- 
tion, which  signifies  that  these  fluids  merely  re- 
main in  the  body  unexpelled. 

SUPPTJHATION.— The  formation  of  pus. 
See  Abscess  ;  and  Inflammation. 

SUPRA-BEWAL  CAPSXTLES,  Diseases 
of. — Synon.  :  Fr.  Maladies  des  Capsules  sur- 
renales  ;  Ger.  Krankheiten  der  Ncbennicren. 

,0f  the  morbid  conditions  of  the  supra-renal 
bodies  by  far  the  most  important  is  that  con- 
nected with  Addison's  disease,  which  is  described 
separately.    See  Addison's  Disease. 

Other  morbid  changes  producing  neither  pig- 
mentation nor  asthenia,  belong  to  two  categories, 
namely  (1)  those  beginning  within ;  and  (2)  those 
originating  without  the  supra-renal  bodies.  Some 
of  the  latter  may,  however,  give  rise  to  the  symp- 
toms of  true  Addison's  disease,  as  when  the  mis- 
chief seems  to  begin  in  caries  of  the  spine,  and 
ends  in  the  characteristic  form  of  supra-renal 
changes  commonly  associated  witli  that  malady. 
The  bodies  may  be  otherwise  extensively  dis- 
eased, and  yet  no  special  pigmentation  and  no 
special  asthenia  make  their  appearance.  Thus 
there  may  be  the  usual  anomalies  of  develop- 
vient,  amounting  even  to  what  has  been  called 
total  absence,  but  this  probably  depended  on 
defective  examination.  Certainly  the  bodies  may 
bo  hypertrophied.  Both  the  organs  themselves 
and  their  coverings  are  liable  to  inflavimation, 
especially  if  the  structures  connected  with  the 
kidney  be  likewise  attacked,  and  the  process 
spread  from  tliem.  They  may  also  bo  tlie  seat 
of  various  forms  of  degeneration  ,  but  hero  again 
we  are  on  doubtful  ground,  for  the  earliest  change 
in  the  bodies  in  Addison's  disease  is  what  was 


1662     SUPEA-EENAL  CAPSULES. 

invariably  called  by  the  oldor  pathologists  liir- 
daceous,  whilst  the  secondary  change  is  a  form 
of  faU>/  degeneration.  With  regard  to  tubercle, 
some  authorities  would  have  the  anatomical 
change  in  Addison's  disease  to  be  of  this  nature. 
Cysts  sometimes  occur,  but  the  exact  mode  of 
their  origin  is  not  quite  clear.  They  may  be 
compensatory,  like  one  variety  of  emphysema, 
or  they  may  be  destructive. 

We  are  on  surer  ground  when  we  speak  of 
h(smorrhage  and  malignant  disease.  One  case  of 
what  may  fairly  be  described  as  thrombosis  is 
reported  by  Klebs  from  Liicke's  clinique.  There 
can  be  no  doubt  about  the  not  unfrequent  occur- 
rence of  haemorrhage,  however  arising.  Neither  is 
there  any  question  as  to  the  existence  of  malig- 
nant disease  in  certain  cases,  sarcoma  being  more 
common  than  carcinoma;  but  in  most  cases  these 
do  not  originate  within,  but  without,  the  supra- 
renal bodies.  As  a  rule,  all  these  changes  give 
rise  to  no  characteristic  symptoms  during  life  ; 
and  are  either  accidentally  discovered  after  death, 
or  by  careful  clinical  search.  The  important 
point  to  bear  in  mind  is  that  not  one  of  them 
gives  rise  to  the  symptoms  of  Addison's  disease. 

Albxandee  Silvee. 

STJBGICAL  KIDNEY.  —Definition.  — 
This  term,  although  open  to  many  objections, 
may  be  conveniently  employed  to  group  together 
the  various  morbid  conditions  which  arise  in 
the  kidney  as  the  result  of  diseases  of  the  lower 
urinary  tract. 

Pathology. — Diseases  of  the  lower  urinary 
tract  react  on  the  kidney  in  three  ways  : — (a)  by 
obstructing  the  passage  of  urine,  and  so  causing 
abnormal  tension  tliroughout  the  whole  urinary 
tract  above  the  obstruction  ;  {b)  by  causing  re- 
peated disturbances  of  the  circulation  in  the 
kidney,  through  the  medium  of  the  nervous 
system;  (c)  by  decomposition  of  the  secretions 
spreading  from  without  to  the  bladder,  and 
extending  to  the  pelvis  and  even  into  the  tubules 
of  the  kidney. 

(a)  Obstruction  to  the  free  passage  of  urine 
may  occur  in  the  ureters  from  congenital  mal- 
formation ;  from  impaction  of  a  calculus ;  or  from 
pressure  of  a  tumour  growing  in  the  neighbour- 
hood. It  may  occur  at  the  vesical  orifice  of  the 
ureter,  from  the  thickening  of  the  wall  of  the 
bladder  in  hypertrophy ;  from  the  thickening  and 
induration  of  the  submucous  tissue,  and  the 
swelling  of  the  mucous  membrane  in  chronic 
cystitis;  or  from  the  growth  of  villous  or  can- 
cerous tumours  round  the  orifice.  Obstruction 
of  such  a  nature  as  to  cause  secondary  renal 
affection  also  occurs  in  any  disease  in  which  the 
bladder  is  unable  to  empty  itself,  and  is  conse- 
quently in  a  permanent  state  of  greater  or  less 
distension,  as  in  hypertrophy  of  the  prostate  or 
atony  of  the  bladder.  Stricture  of  the  urethra 
and  stone  in  the  bladder  cause  obstruction  at 
the  vesical  orifices  of  the  ureters,  by  the  chronic 
cystitis  to  which  they  give  rise.  There  is  no 
reason  to  believe  that  the  valvular  orifices  of 
the  ureters  ever  become  incompetent,  so  as  to 
allow  of  regurgitation  from  the  bladder  to  the 
pelvis  of  the  kidney.  The  only  force  concerned 
in  producing  the  remarkable  degree  of  dilatation 
80  often  met  with  in  the  ureter  and  pelvis  of  the 
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kidney  is  the  force  of  secretion.    The  abnormal 
tension  thus  produced  extends,  therefore,  equally 
from  the  point  of  obstruction  to  the  closed  ex- 
tremities of  the  urinary  tubules. 

(6)  Diseases  or  injuries  causing  irritation  of 
the  lower  urinary  tract,  especially  of  the  trigone 
of  the  bladder  and  the  prostatic,  membranous, 
and  bulbous  portions  of  the  urethra,  react  on 
the  kidney  in  a  reflex  manner,  through  the 
medium  of  the  nervous  system.    The  effect  pro- 
duced is  a  disturbance  of  the  renal  circulation, 
probably  a  temporary  arterial  contraction  with 
anaemia,  followed  by  dilatation  with  hypersemia. 
Such  disturbances  tend  to  aggravate  any  inflam- 
matory process  which  may  be  going  on  in  the 
kidney  as  the  result  of  other  sources  of  irrita- 
tion.   If  the  kidney  be  already  much  diseased, 
the  circulation  may  become  completely  arrested 
by  choking  of  the  vessels  during  the  stage  of 
hyperaemia,  and  total  suppression  of  urine  may 
result,  terminating  in  some  cases  fatally.  The 
evidence  of  this  reflex  disturbance  of  the  renal 
circulation  is  derived  from  the  following  facts. 
1.  Many  cases  have  been  recorded  of  death  from 
total  suppression  of  urine  occurring  as  a  conse- 
quence of  operations  involving  some  mechanical 
irritation  of  the  parts  above  mentioned.  In  such 
cases  the  kidney  has  always  been  found  intensely 
congested.  2.  It  is  a  matter  of  common  surgical 
experience  that  operations  on  the  urinary  organs 
frequently  prove  fatal  by  inducing  acute  in^m- 
mation  of  the  kidneys.    This  is  (as  will  be  pre- 
sently shown)  often  the  result  of  the  introduction 
of  the  causes  of  decomposition  into  the  bladder, 
followed  by  extension  of  decomposition  to  the 
kidney.  But  cases  frequently  occur  in  which  the 
patient  before  the  operation  was  suffering  from 
cystitis,  with  putrid  urine,  and  had  been  so  suf- 
fering for  some  time,  and  in  these  it  is  evident 
that  the  final  acute  attack  is  the  direct  result  of 
the  irritation  of  the  operative  procedure.    3.  By 
direct  observation  of  the  urine  passed  after  such 
an  operation  as  forcible  dilatation  of  a  stricture, 
evidence  of  a  disturbance  of  the  renal  circulation 
may  be  obtained.  In  the  most  typical  cases  there 
is  temporary  suppression  of  urine,  probably  cor- 
responding to  a  period  of  anaemia  of  the  kid- 
ney, with  contracted  vessels.  This  may  last  from 
one  to  three  hours.    It  is  followed  by  a  gradual 
increase  in  the  quantity  of  urine,  which  now  fre- 
quently becomes  uniformly  tinged  with  blood, 
the  amount  of  blood  often  increasing  for  some 
hours,  and  then  slowly  diminishing.    This  blood 
cannot  be  supposed  to  flow  at  so  late  a  period 
from  a  lacerated  wound,  such  as  is  produced  by 
forcible  dilatation ;  it  is  uniformly  mixed  with 
the  urine,  and  free  from  clots.  The  presumption 
is,  therefore,  that  it  comes  from  the  kidney.  In 
most  cases  the  period  of  suppression  is  too  short 
to  be  noted,  and  in  others  an  immediate  increase 
in  the  flow  of  urine  has  been  observed.  The 
rigor  which  frequently  occurs  within  a  few  hours 
of  an  operation  on  the  lower  urinary  tract  is,  in 
many  cases,  doubtless  due  to  this  disturbance  of 
the  renal  circulation. 

(e)  The  final  fatal  inflammation  of  the  kidney 
is,  in  most  cases,  duo  to  extension  of  decomposi- 
tion of  the  urine  from  the  bladder  to  (he  pelvis 
and  kidneys.  The  balance  of  evidence  is  now_  so 
greatly  in  favour  of  the  view  that  deccmposition 
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of  urine  is  due  in  all  cases  to  the  introduction  of 
microscopic  organisms  from  without,  that  it  may 
be  almost  looked  upon  as  definitely  proved.  These 
organisms  may  find  their  way  into  the  bladder, 
either  by  being  carried  thither  by  instruments 
introduced  by  the  surgeon,  or  by  spreading  in- 
wards by  multiplication  in  the  layer  of  ropy 
mucus  or  other  discharge  which  adheres  to  the 
walls  of  the  urethra  in  acute  inflammation  of 
^  the  bladder,  in  chronic  cystitis  accompanying 
stricture  or  stone,  in  gonorrhoea,  or  injury.  As 
no  regurgitation  takes  place  in  any  case  from  the 
bladder  to  the  ureters,  the  decomposition  may 
remain  long  limited  to  the  bladder,  but  when, 
from  the  other  sources  of  irritation,  a  catarrhal 
condition  of  the  pelvis  of  the  kidney  is  induced, 
ropy  threads  of  mucus  come  to  lie  with  one  end 
in  the  ureter  and  the  other  in  the  foul  bladder, 
and  by  means  of  these  the  organisms  find  their 
way  into  the  ureter,  and  there  multiplying  may 
extend  fitr  into  the  kidney-substance.  In  such 
ciises  the  microscope  frequently  shows  the  tubules 
of  the  pyramids  completely  plugged  with  micro- 
cocci. The  effects  produced  by  the  extension  of 
putrefaction  to  the  kidney  will  be  described  with 
the  form  of  kidney  it  gives  rise  to. 

Anatomical  Chaeactees.  — There  are  four 
forms  of  renal  affection  which  may  result  from 
the  foregoing  sources  of  irritation. 

I.  Chronic  interstitial  inflammation,  followed 
by  absorption  of  the  medullary  portion,  and  later 
on  by  stretching  and  thinning  of  the  cortex,  with- 
This  condition  is  the  uncomplicated 
effect  of  obstruction  to  the  free  flow  of  urine  and 
of  the  consequent  increased  urinary  pressure.  It 
is  most  frequently  met  with  in  cases  of  pressure 
on  the  ureter  from  without.    In  diseases  of  the 
bladder  and  urethra  it  is  almost  always  compli- 
cated by  an  acute  attack  of  interstitial  inflam- 
mation, which  is  the  immediate  cause  of  death, 
and  which  more  or  less  conceals  the  appear- 
ances about  to  be  described.    In  the  early  stage 
there  is  slight  dilatation  of  the  ureter  and 
pelvis  of  the  kidney.    The  kidney  itself  is  in- 
creased in  size ;  the  capsule  separates  without 
difficulty,  but  may  leave  the  surface  somewhat 
wanting  in  its  natural  smoothness.    The  venous 
stars  on  the  surface  are  often  clearly  marked,  the 
cortical  substance  being  of  a  pale  pinkish  white 
or  sometimes  yellowish  colour.     On  section  the 
cortex  is  found  to  be  wider  than  natural ;  some- 
times considerably  so.     The  medullary  portion 
is  usually  pale,  like  the  cortex,  but  the  large 
veins  at  the  cortico-meduUary  junction  are  often 
distended  with  blood.    The  kidney-substance  is 
tougher  than  natural.    The  Malpighian  bodies 
can  usually  be  clearly  seen,  sometimes  as  red 
dots.    Microscopic  examination  shows  an  over- 
growth of  the  interstitial  connective  tissue.  Be- 
tween the  tubules,  and  especially  around  the 
Malpighian  bodies,  are  crowds  of  small  round 
cells.    In  consequence  of  this  new  growth,  the 
kidney  is  somewhat  squeezed  within  its  capsule, 
and  as  soon  as  the  heart's  action  ceases  the 
smaller  vessels  empty  themselves.     Honce  the 
distended  condition  of  the  veins,  and  the  anajmic 
appearance  of  the  cortex.  The  epithelium  shows 
no  change.    The  next  stage  observed  is  com- 
mencing absorption  of  the  medullary  portion; 
the  ureter,  pelvis,  and  calices  become  still  more 


distended;  the  papillae  are  first  flattened,  and 
then  the  pyramids  become  hollowed  out.  This  is 
a  process  of  pure  absorption,  there  being  no  ulcer- 
ation. The  cavity  formed  by  the  dilated  calyx, 
and  the  hollow  left  by  the  disappearance  of  the 
pyramid,  are  lined  by  a  continuous  smooth  layer 
of  opaque  white  mucous  membrane.  In  the  final 
stages  the  cortex  in  its  turn  becomes  thinned  and 
stretched,  until  at  last  the  whole  kidney  may  be 
dilated  into  a  large  sac,  one  side  of  which  is 
smooth,  being  formed  by  the  thickened  walls  of 
the  dilated  pelvis,  and  the  other  is  deeply  sac- 
culated, each  sacculus  corresponding  to  a  lobe  of 
the  kidney.  On  this  side  the  wall  is  formed  of 
the  thinned  and  stretched  cortex,  sometimes  no 
thicker  than  a  shilling,  to  which  the  capsule, 
now  thickened  and  opaque,  is  firmly  adherent. 
In  the  later  stages  the  microscope  shows  the 
same  abundant  small-cell  infiltration,  with  the 
development  of  a  greater  or  less  amount  of 
fibroid  tissue.  The  Malpighian  bodies  show 
marked  changes.  The  capsules,  instead  of  being 
delicate  and  membranous  in  structure,  become 
greatly  thickened,  apparently  by  dense  fibroid 
tissue  formed  round  them  in  concentric  layers. 
As  this  change  progresses  the  vessels  may  be- 
come strangulated  and  finally  obliterated,  and 
the  corpuscle  then  shrivels,  and  comes  to  be 
represented  by  a  circular  body  almost  homo- 
geneous in  the  centre,  but  marked  by  a  few 
curved  lines  indicating  the  situation  of  the  ob- 
literated vascular  tufts.  Eound  this  centre  is 
a  concentrically  laminated  layer,  formed  by  the 
thickened  capsule.  Even  in  the  most  advanced 
stages  the  epithelium  of  the  convoluted  tubides 
shows  remarkably  little  change  beyond  being 
somewhat  flattened. 

If  at  any  stage  obstruction  to  the  free  flow 
of  the  urine  be  removed  the  process  ceases.  The 
new  tissue  between  the  tubules  undergoes  de- 
velopment into  dense  fibroid  tissue,  the  process 
being  accompanied  by  great  contraction.  The 
kidney,  from  being  increased  in  size,  may  thus 
become  much  smaller  than  natural,  excessively 
tough  and  puckered,  and  irregular  in  form.  If 
the  distension  have  reached  the  most  extreme 
stage  before  the  primary  disease  is  relieved,  the 
kidney  may  come  to  be  represented  merely  by  a 
small  nodule  of  dense  fibroid  tissue. 

n.  Acute  diffuse  interstitial  nephritis  without 
suppuration. — In  this  variety  both  kidneys  are 
usually  affected.  The  kidney  is  increased  in 
size,  and  the  surrounding  fat  is  sometimes  (Ede- 
matous and  adherent  to  the  capsule.  When  re- 
moved the  capsule  separates  without  diflEiculty, 
butoften  leaves  the  surface  coarse;  it  is  somewhat 
opaque,  and  often  marked  with  ramifying  vessels. 
The  surface  is  usually  of  a  pale,  yellowish-wliite 
colour,  often  mottled  with  dark  red,  or  in  some 
cases  the  red  may  greatly  predominate.  The 
mottling  often  corresponds  to  the  bases  of  the 
lobules  of  the  gland,  some  of  which  are  paler 
than  others,  in  consequence  of  the  more  advanced 
condition  of  the  interstitial  inflammation.  On 
section  the  cortex  presents  the  same  colour  and 
mottled  appearance  as  the  surface,  and  is  evi- 
dently swollen,  The  pyramids  may  be  pale,  but 
are  often  dark  red,  contrasting  strongly  with  the 
paler  cortex.  The  Malpighian  bodies  are  usually 
clearly  visible,  and  may  show  on  the  cut  surface 
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as  red  dots.  The  consistence  of  the  kidney- 
substance  is  unnaturally  soft,  unless  previous  to 
the  acute  attack  it  has  been  indurated  by  the 
jhronic  process  first  described.  The  pelvis  may  be 
merely  dilated,  its  mucous  membrane  opaque, 
and  its  contents  free  from  decomposition,  but 
more  commonly  it  is  marked  by  ramifying  ves- 
sels, and  presents  evidence  of  chronic  congestion, 
in  pigmentation  and  thickening  with  induration. 
In  other  cases  it  is  intensely  injected,  and  some- 
times cohered  with  a  membranous  exudation 
mixed  with  phosphatic  deposit.  In  these  cases 
the  urine  and  mucus  it  contains  are  in  a  state 
of  decomposition.  In  consequence  of  the  pallor 
of  the  kidney  sometimes  met  with  as  a  result  of 
the  emptying  of  the  vessels  after  death,  this 
form  of  kidney  may,  without  the  microscope, 
be  confounded  with  the  large  white  or  the  fatty 
kidney. 

On  microscopic  examination  the  following 
conditions  are  found.  Between  the  tubules  is  a 
very  abundant  accumulation  of  small  round 
cells.  _  These  are  especially  abundant  round  the 
Malpighian  corpuscles.  So  far  it  is  merely  an 
intensification  of  the  condition  described  as  re- 
sulting from  increased  urinary  pressure.  The 
change  is  not  uniform;  every  field  of  the  micro- 
scope varies.  In  one  part  the  renal  structure 
may  appear  almost  normal,  and  close  by  the  new 
cells  may  lie  heaped  up  to  such  an  extent  as 
nearly  to  conreal  the  tubules.  In  the  pyramidal 
portion  a  similar  condition  is  met  with.  The  renal 
epithelium  throughout  is  slightly  more  cloudy 
than  natural,  and  somewhat  swollen,  but  the 
nuclei  of  the  cells  are  readily  to  be  seen  in  sec- 
tions prepared  in  the  ordinary  way.  The  adhe- 
sion of  the  epithelium  to  the  membrana  propria 
is  somewhat  lessened,  so  that  unless  consider- 
able care  be  taken  it  will  wash  out  in  preparing 
the  specimen.  Fibrinous  casts  may  be  seen  here 
and  there  in  the  tubules,  and  occasionally  small 
round  cells  resembling  those  outside  the  tubule 
may  be  seen  within  it.  Signs  of  pre-^-ious  chronic 
change  are  often  met  with,  such  as  dilatation  of 
some  of  the  straight  tubules,  and  obliteration  of 
some  of  the  Malpighian  corpuscles. 

III.  Acute  inicrsiitial  nephritis  with  scattered 
points  of  stippuration. — Suppuration  of  thekidncy, 
Suppurative  nephritis,  or,  when  accompanied 
hy  pyelitis,  Pyelo-^icphritis  {Rayer);  Uroseplio 
kidney  (Dickinson) ;  Parasitic  kidney  [Klebs). — 
This  form  of  surgical  kidney  is  by  far  the  most 
common.  It  is  the  usual  cause  of  death  in  fatal 
cases  of  disease  of  the  bladder  or  iirethra,  in 
which  putrefaction  of  the  contents  of  the  blad- 
der has  occurred.  It  thus  comes  to  be  one  of 
the  most  common  fatal  complications  in  cases  of 
injury  or  disease  of  the  spinal  cord,  with  para- 
lysis of  the  bladder.  It  has  been  frequently  stated 
that  it  is  invariably  associated  with  putrid  urine 
in  the  pelvis  of  the  kidney  and  septic  pyelitis; 
hut  cases  are  undoubtedly  occasionally  met  with 
in  which  the  condition  is  well-marked,  and  yet  the 
pelvis  is  free  from  inflammation,  and  its  contents 
are  healthy.  1'lie  naked-eye  appearances  of 
acute  suppurative  nephritis  are  the  following. 
The  surrounding  fat  may  be  oedematous  and  un- 
naturally adherent  to  the  capsule.  The  whole 
kidney  IS  considerably  swollen,  and  its  substance 
soft.   The  capsule  is  opaque  and  thickened,  and 
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marked  by  fine  ramiform  injection.  It  sc;parar.es 
easily,  but  tears  the  kidney-subsUnce  iu  so  doing. 
As  it  peels  off,  yellowish-white  spots,  surrounded 
by  a  red  zone,  come  into  view.  Some  of  ihese 
are  minute  drops  of  pus  escaping  from  the  sniall 
abscesses  as  the  capsule  is  stripped  off,  others 
are  on  the  point  of  breaking  down  into  pus,  but 
are  still  solid.  These  abscesses  are  grouped  to- 
gether in  areas  corresponding  to  the  bases  of  the 
lobes  of  the  kidney.  If  the  veins  can  be  recog- 
nised, the  abscesses  will  often  be  seen  to  corre- 
spond to  the  points  at  which  the  interfascicular 
veins  appear  on  the  surface.  On  section  the 
cortex  is  seen  to  present  much  the  same  appear- 
ance as  in  the  last  form  of  kidney,  but  in  addi- 
tion yellowish  streaks  are  seen  passing  from  the 
points  of  supptiration  deeply  into  the  cortex,  and 
often  into  the  medullary  portion.  These  streaks 
correspond  to  the  course  of  the  interfascicular 
vessels.  They  differ  from  embolic  infarcts  in  their 
great  length  compared  to  their  breadth.  The 
pelvis  is  usually  in  a  condition  of  most  intense 
inflammation,  and  the  mucous  membrane  is  often 
covered  with  a  layer  of  exudation  mixed  irith 
phosphates.  Its  contents,  composed  of  urine, 
blood,  and  mucus  in  a  state  of  decomposition,  are 
excessively  foul.  Cases,  however,  do  occur  in 
which  a  similar  condition  of  suppuration  in  the 
kidney  is  met  with  without  pyelitis. 

Occasionally  the  kidney  is  found  to  be  sur- 
rounded by  a  large  abscess,  arising  from  a  per- 
foration of  the  pelvis.  More  frequently  one  of 
the  superficial  abscesses  in  the  cortex  bursts 
beneath  the  capsule,  and  gives  rise  to  a  large 
collection  of  pus  separating  the  capsule  from  the 
kidney. 

The  microscope  shows   the  small-celled  in- 
filtration between  the  tubules  in  a  still  more 
intense  form  than  in  the  varieties  before  de- 
scribed. In  the  areas  of  suppuration  the  kidney- 
substance  has  entirely  disappeared,  and  its  place 
is  occupied   by  leucocytes  packed  closely  to- 
gether.   In  the  central  parts  of  these  accumula- 
tions of  small  round  cells  the  intercelltilar  sub- 
stance has  softened,  and  the  formation  of  pus  has 
taken  place.    The  amount  of  general  interstitial 
change  varies  considerably;  sometimes  between 
the  areas  of  suppuration  the  kidney-substance 
is  almost  healthy,  in  other  cases  there  is  a  very 
marked  general  interstitial  inflammation.  The 
epithelium  appears  to  take  no  part  in  the  form.i- 
tion  of  the  new  cells.    It  is  cloudy  and  swollen, 
but  undergoes  no  proliferation.    In  the  straight 
tubules  it  is  often  found  to  have  been  thrown  off. 
Many  of  the  tubules,  even  in  tlie  convoluted 
part,  are  found  choked  with  micrococci.  Klebs 
describes  these  as  entering  into  the  epitheliun^ 
and  subsequently  finding  their  way  into  the  in 
tertubular  lymph-spaces,  where  he  believes  they 
cause  the  interstitial  inflammation  and  suppu- 
ration.   This  has  not  been  confirmed  by  othor 
observers,  but  it  seems  highly  probable  that  fbe 
micrococci  do  play  an  important  part  in  causing 
the  inflammation.     Possibly  the  exact  part  they 
take  may  be  more  clearly  demonstrated  by  the 
improved  methods  of  observation  lately  intro- 
duced.   It  may  safely  be  aflSrmed  that  wherever 
they  are  to  be  seen  immediately  after  death,  septic 
processes  were  taking  place  during  life,  and  it  is 
highly  probable  that  even  if  they  do  not  thera- 
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selves  pass  out  of  the  tubules,  the  septic  products 
they  give  rise  to  soak  out  into  the  lymph-spaces, 
and  thus  cause  a  difiuse  inflammation  of  the 
intertubular  tissue.  The  lines  of  inflammation, 
as  before  stated,  follow  the  course  of  the  inter- 
fascicular veins,  and  the  lymphatics  also  follow 
ihe  same  direction.  In  the  pyramidal  portion 
thrombosis  of  the  small  veins  is  occasionally  met 
with,  but  this  is  probably  merely  secondary. 

If  such  an  acute  condition  as  is  above  de- 
scribed be  set  up  in  a  kidney  already  altered  in 
form  by  dilatation  from  increased  urinary  pres- 
sure, the  appearances  wiU,  of  course,  correspond- 
ingly differ. 

IV.  The  cicatricial  kidney. — This  is  the  re- 
sult of  recovery  from  one  of  the  preceding  condi- 
tions, probably  only  from  one  or  both  of  the  first 
two,  as,  if  the  disease  reach  the  stage  of  sup- 
puration, the  patient  is  hardly  likely  to  survive. 
The  kidney  is  shrunken,  irregular  in  form,  and 
marked  by  deep  cicatrices.  The  substance  is  ex- 
cessively tough,  and  the  capsule  firmly  adherent. 
Small  cysts  may  be  scattered  through  its  sub- 
stance, which  are  supposed  to  result  from  stran- 
gulation of  the  tubules.  The  microscope  shows 
a  great  excess  of  dense  fibroid  intertubular  sub- 
stance, and  numerous  obliterated  glomeruli  are 
met  with. 

The  varieties  of  kidney  here  described  may 
be  combined  in  various  ways.  Thus  a  di- 
lated kidney  may  suffer  from  acute  diffuse  inter- 
stitial inflammation,  with  or  without  suppura- 
tion ;  or  a  cicatricial  kidney  may,  from  a  return  of 
the  primary  disease,  again  suffer  from  an  acute 
attack.  It  seems  probable  that  increased  urinary 
pressure,  combined  with  considerable  reflex  irri- 
tation, is  quite  sufficient  to  give  rise  to  a  degree 
of  interstitial  nephritis  which  is  incompatible 
with  life,  and  may  possibly  even  culminate  in 
suppuration.  The  extension  of  decomposition  of 
urine  from  the  bladder  to  the  pelvis  of  the  kidney 
is  alone  a  sufficient  cause  for  disseminated  sup- 
puration of  the  kidney ;  but  both  the  extension 
of  decomposition  and  its  more  serious  conse- 
quences are  greatly  predisposed  to  by  the  effect 
produced  on  the  kidney  by  the  two  first  causes 
of  irritation  ;  in  fact,  it  is  comparatively  rare  to 
meet  with  cases  in  which  septic  suppuration 
occurs  in  a  kidney  previously  perfectly  healthy. 

STirPTOMS. — Simple  chronic  insterstitial  in- 
flammation, with  dilatation  of  the  kidney  from 
increased  urinary  pressure,  gives  rise  to  but  few 
S3rmptoms,  and  is  very  difficult  to  recognise.  The 
most  important  signs  are,  that  the  quantity  of 
urine  secreted  is  increased,  and  its  specific  gra- 
vity lowered.  To  avoid  error,  the  whole  urine 
passed  in  twenty-four  hours  should  be  collected, 
and  the  specific  gravity  taken.  Single  observa- 
tions are  open  to  numerous  fallacies.  There  may 
be  a  trace  of  albumin,  or  it  may  be  entirely  ab- 
sent. In  one  very  marked  case  discovered  after 
death  at  University  College  Hospital,  the  urine 
had  a  specific  gravity  of  1'009,  and  was  free  from 
albumin.  A  few  hyaline  casts  may  bo  present, 
but  they  are  by  no  means  constant.  The  exact 
state  of  the  urine  is  often  concealed  by  the 
mucus,  blood,  and  pus  from  the  lower  urinary 
tract.  It  is  surprising  how  much  urine  is  se- 
creted by  a  kidney  which  is  reduced  to  a  more 
sac,  with  no  pyramids  and  a  cortex  no  thicker 
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than  a  shilling.  In  a  case  that  came  xmder  the 
observation  of  the  writer,  there  had  been  no 
diminution  in  the  secretion,  and  tlie  specific  gra- 
vity was  r008.  In  some  cases  the  distended 
kidney  may  be  recognised  by  palpation,  but  this 
is  not  common.  There  are,  in  fact,  no  definite 
symptoms,  either  subjective  or  objective,  accom- 
panying this  form  of  renal  disease.  It  is  not 
accompanied  by  hypertrophy  of  the  heart,  nor 
by  marked  increase  of  the  arteri.al  tension. 

Subacute  interstitial  nephritis  gives  rise  to 
more  marked  symptoms.  It  runs  an  irregular 
course,  often  lasting  for  weeks  or  even  months, 
and  terminating  either  in  recovery  or  in  a  final 
acute  attack  with  suppuration.  If  the  disease 
arise  as  the  direct  result  of  some  operation  on 
the  lower  urinary  tract,  its  commencement  is 
iisually  marked  by  a  rigor ;  in  other  cases  it 
comes  on  more  gradually,  with  frequent  chills 
but  no  actual  rigor.  The  temperature  is  high  at 
night,  reaching  101°  to  102°  Fahr.,  but  it  falls  to- 
wards morning,  so  that  if  it  be  only  taken  at  that 
time,  the  elevation  may  be  completely  overlooked. 
The  patient  becomes  weak  and  languid,  and  emti  • 
ciates  rapidly.  He  loses  appetite,  and  there  may 
be  nausea  or  occasional  vomiting.  There  may 
be  diarrhoea,  but  this  is  by  no  means  constant. 
The  mouth  becomes  clammy,  and  the  tongue  foul, 
with  a  tendency  to  dryness.  In  severe  cases  the 
tongue  becomes  dry  and  brown,  and  sordes  form 
on  the  teeth  and  lips.  The  skin  is  usually  moist 
and  clammy,  and  there  is  not  the  dryness  so 
frequently  met  with  in  other  forms  of  renal 
disease.  There  is  no  oedema.  In  some  cases 
the  swollen  kidney  may  be  felt  by  palpation  in 
the  loin,  and  tenderness  may  be  elicited  on  deep- 
pressure,  but  this  is  by  no  means  constant.  The 
patient  may  complain  of  pain  in  the  lumbar 
region,  but  this  symptom  is  of  little  value,  as  it 
is  often  absent,  and  may  arise  from  many  other 
causes  than  renal  disease.  The  pulse  presents 
nothing  characteristic.  The  patient  frequently 
sinks  into  a  drowsy  state,  somewhat  resembling 
the  effect  of  an  overdose  of  opium,  but_  true  coma 
is  rarely,  if  ever,  present,  and  convulsions  never 
occur.  The  urine  is  passed  in  fair  quantity, 
often  in  excess  of  the  normal  amount.  The  amount 
of  albumin  is  never  very  great,  but  it  is  usually 
difficult  to  estimate  accurately  how  much  is 
renal,  and  how  much  is  derived  from  blood  or 
pus  from  the  lower  urinary  tract.  Microscopic  ex- 
amination may  show  hyaline  casts,  or  occasionally 
pus-casts;  renal  epithelium  is  also  frequently 
met  with  ;  but  all  microscopic  examination  is 
rendered  difficult  by  the  presence  of  mucus  and 
pus  from  the  lower  urinary  tract.  If  the  primary 
disease  either  be  removed  or  relieved  by  treat- 
ment, the  symptoms  gradually  subside  ;  if  not,, 
they  remain  without  much  change  till  the  pa- 
tient gradually  dies  exhausted,  or  an  acute  attack 
rapidly  leading  to  suppuration  of  the  kidney 
puts  au  end  to  the  case. 

Acute  interstitial  nephritis  with  suppuration 
most  frequently  forms  the  fatal  termination  of 
the  variety  of  disease  just  described,  but  it  may 
occur  without  any  previous  symptoms.  The 
invasion  is  marked  by  a  severe  rigor,  often  occur- 
ring within  a  few  hours  of  some  operation  on  the 
lower  urinary  tract.  The  rigor  is  accompanied 
by  great  elevation  of  temperature,  and  followed 
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by  profuse  perspiration,  during  which  the  tem- 
poratxire  falls,  perhaps  below  normal,  but  it  soon 
rises  again,  and  remains  slightly  raised,  with 
evening  exacerbations.  The  rigor  may  be  re- 
peated during  the  progress  of  the  case  at  irre- 
gular intervals.  The  general  symptoms  resemble 
in  evory  respect  those  just  described  as  indica- 
tive of  subacute  interstitial  nephritis,  but  they 
iire  increased  in  intensity.  The  strength  rapidly 
fails,  there  is  great  emaciation,  the  pulse  be- 
comes feeble,  and  the  tongue  '  like  a  piece  of 
broiled  ham.'  There  may  be  occasional  vomiting 
and  diarrhoea.  As  the  fatal  termination  ap- 
proaches, the  temperature  falls  often  consider- 
ably below  normal,  the  skin  becomes  cold  and 
clammy,  and  the  patient  sinks  into  a  drowsy 
condition,  seldom  deepening  into  actual  coma. 
Although  the  patient  is  often  said  to  be  dying  of 
'  uraemia,'  there  are  none  of  the  uraemic  symp- 
toms observed  in  acute  Bright's  disease.  There 
are  no  convulsions  or  actual  coma,  and  no 
oedema.  The  urine  is  usually  so  foul  as  to  defy 
accurate  examination,  either  chemically  or  by 
the  microscope.  It  is  secreted  in  fair  quantity 
to  the  end  of  the  case.  Pus  and  blood  are  al- 
ways found  in  it,  but  it  is  impossible  to  say 
whether  they  come  from  the  kidney  or  from  the 
lower  urinary  tract.  Eenal  epithelium  and  pus- 
casts  are  occasionally  met  with. 

It  will  be  seen  from  the  above  description  that 
the  symptoms  closely  resemble  those  of  septic- 
aemia, and  it  is  very  probable  that  blood-poison- 
ing, from  absorption  of  the  putrid  matter  in  the 
pelvis  of  the  kidney  and  lower  urinary  tract,  is, 
in  fact,  an  important  factor  in  the  disease. 

Suppression  of  urine  following  operations  on 
the  lower  urinary  tract  is  a  well-recognised,  but 
fortunately  rare,  cause  of  death.  In  such  cases 
the  kidney  is  always  found  to  be  intensely  gorged 
with  blood,  and  the  microscope  reveals  the  signs 
of  previous  chronic  interstitial  inflammation. 

Urethral  fever  is  a  name  given  to  the  febrile 
disturbance,  accompanied  by  a  rigor,  which  so 
often  follows  operations  on  the  lower  urinary 
tract.  It  is  impossible  to  discuss  here  the  in- 
numerable theories  which  have  been  put  for- 
ward from  time  to  time  to  explain  its  origin  and 
nature.  It  is  most  probable  that  it  is  due  to  a 
passing  congestion  of  the  kidney  arising  as  a 
reflex  phenomenon,  as  described  in  the  earlier 
part  of  this  article. 

Diagnosis. — As  before  stated,  the  diagnosis 
of  the  more  chronic  secondary  ronal  conditions  is 
frequently  impossible.  A  careful  observation  of 
the  case  for  a  few  days  will  usually  suffice  to  de- 
termine the  presence  of  subacute  consecutive 
renal  inflammation.  The  acute  form  with  sup- 
puration may  resemble  pymmia.  From  this  it 
m.ay  be  distinguished  by  the  absence  of  secondary 
inflammations  in  the  joints,  subcutaneous  tissue, 
and  lungs  ;  by  the  lower  temperature,  falling 
towards  death  ;  and  by  the  early  and  excessive 
dryness  of  the  tongue.  Pains  '  all  over  the 
body'  are  often  complained  of  in  pyaemia,  while 
in  suppurative  nephritis  the  patient  is  usually 
free  from  pain,  except  such  as  may  arise  from 
the  local  disease.  With  the  greatest  care  in 
observation,  however,  the  diagnosis  may  remain 
doubtful  till  death.  From  sepiicmmia  it  often 
cannot  bo  distinguished,  for  doubtless  blood-  I 


poisoning  from  absorption  of  the  putrid  matter 
in  the  kidney  is  an  important  element  of  the 
disease  in  many  cases. 

Pbocnosis. — This  depends,  in  the  chronic  or 
subacute  form,  entirely  upon  the  possibility  of 
removing  or  relieving  the  primary  disease.  After 
suppuration  has  commenced  in  the  kidney,  it 
is  very  doubtful  if  recovery  ever  takes  place. 
If  decomposition  has  extended  from  the  bladder 
to  the  pelvis  of  the  kidney,  the  patient's  chance 
of  recovery  is  much  reduced.  It  is  sometimes 
possible  to  ascertain  this  in  the  following  way. 
Wash  out  the  bladder  carefuUy  with  diluted 
Condy's  fluid  until  the  solution  as  it  comes  out 
of  the  bladder  retains  its  purple  colour.  Then 
leave  the  catheter  in  for  a  few  minutes,  and 
examine  the  first  drops  that  flow  from  it.  If 
these  are  clear  and  acid,  it  is  evident  that  the 
decomposition  is  still  limited  to  the  bladder. 

Teeatjieot. — The  most  essential  element  of 
the  treatment  is  to  remove  the  cause-  if  possible, 
but  the  act  of  doing  so  is  seldom  unaccompanied 
by  the  danger  of  increasing  the  disease,  involving, 
as  it  often  does,  severe  operations  upon  the  urinary 
organs,  as  lithotomy,  lithotrity,  internal  or  ex- 
ternal urethrotomy,  &c.  These  operations  would 
of  course,  if  possible,  be  avoided  if  the  renal 
symptoms  were  at  aU  marked.    The  fatal  termi- 
nation being  in  almost  all  cases  associated  with 
putrefaction  of  the  urine  in  the  bladder,  and  ex- 
tension of  the  putrefactive  process  to  the  pelvis 
of  the  kidney,  it  is  needless  to  point  out  that  our 
best  hope  of  preventing  consecutive  renal  in- 
flammation lies  in  the' prevention  of  decompo- 
sition in  the  bladder,  by  scrupulous  attention  to 
cleanliness  in  the  instruments  used.    This  can- 
not be  too  much  insisted  upon  in  the  manage- 
ment of  cases  of  paralysis  of  the  bladder  from 
injury  or  disease  of  the  spinal  cord.  Actual 
cleanliness  can  only  be  obtained  by  the  use  of 
antiseptics.    For   this  purpose   all  catheters 
should  be  washed  in  some  powerful  antiseptic 
lotion,  and  when  used  should  be  greased  with 
carbolic  oil  (1  to  10)  or  some  other  antiseptic 
preparation.    Perhaps  the  best  preparation  is 
that  recommended  by  Mr.  Lund,  composed  of 
carbolic  acid,  1  part,  castor  oil,  4  parts,  olive  oil, 
12  parts.    If  decomposition  should  occur  in  the 
bladder,  antiseptic  lotions  must  be  injected,  in 
order,  if  possible,  to  restore  the  healthy  condi- 
tion before  extension  has  taken  place  to  the 
kidneys.    The  best  solutions  for  this  purpose 
are  quinine,  gr.  iij  ;  dilute  sulphuric  acid,  iniij, 
water  ad  ^  ;  Condy's  fluid,  3j  ad  ^x  ;  and  thy- 
mol solution  (saturated).  Carbolic  acid  is  rathei 
too  irritating,  as  also  is  chloride  of  zinc. 

If  the  symptoms  of  subacute  interstitial  ne- 
phritis are  present,  the  patient  will  frequently 
derive  much  benefit  from  a  pure  milk  diet.  At 
the  same  time  small  doses  of  opium  seem  to 
promote  the  action  of  the  skin,  and  so  to  relievo 
the  kidney  without  producing  the  dangerous 
elfects  so  much  to  be  feared  in  Bright's  dispa.«e. 
The  action  of  the  skin  may  at  the  same  time 
be  still  further  promoted  by  vapour  baths.  The 
bowels  should  be  kept  freely  open.  Counter- 
irritation,  either  by  dry-cupping  or  mustard 
poultices  over  the  loins,  followed  by  hot  fomen- 
tations, is  frequently  of  use.  If  the  urine  is  foul 
it  may  bo  greatly  improved  by  the  adminis- 
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tration  of  benzoate  of  ammonia  or  benzoic  acid 
■in  ten-grain  doses  every  six  hours.  When  the 
symptoms  of  the  acute  form  are  well-marked, 
•operations  to  relieve  the  cause  only  hasten  the 
fatal  event.  By  careful  nursing,  and  the  treat- 
ment above  described,  the  symptoms  may  be  so 
far  reduced  in  intensity  as  to  render  an  opera- 
tion for  the  removal  of  the  cause  justifiable. 

IVIahcds  Beck. 

SWEAT  GLAIfDS,  Diseases  ot—See 
SuDOEiPAHOus  Glanbs,  Diseases  of. 

SWEATHiTG-,  Disorders  of.  See  Perspi- 
EATION,  Disorders  of. 

SWELIiIWGr.— Stkon.  :  Fr.  Gonflement ; 
Tumefaction;  GeT.Schwelliincf. — This  term, 'when 
employed  in  medicine,  is  applied  both  to  the  pro- 
cess and  to  the  condition  of  increase  in  volume 
of  any  part  of  the  body.  In  a  small  number  of 
instances  swelling  is  a  normal  process,  and  may 
be  periodical ;  for  example,  the  swelling  of  the 
mammae  at  puberty,  during  menstruation,  and  in 
pregnancy;  of  the  uterus  during  gestation  ;  and 
of  the  penis  during  erection.  As  a  rule,  however, 
swelling  is  a  morbid  process  or  condition,  and 
many  examples  of  it  are  afforded  by  disease. 
These  may  be  broadly  classified  as — (A)  Local  or 
circumscribed ;  and  (B)  General  or  diffused  swel- 
ling. 

(A)  Circumscribed. — The  most  important  va- 
rieties of  this  kind  of  swelling  are  : — 1.  Simple 
hypertrophy,  as  of  the  thyroid  gland  in  some 
forms  of  goitre ;  2.  Swelling  due  to  disorders  of 
the  circulation  or  inflammation,  as  in  congestion 
of  mucous  membranes,  and  in  ordinary  abscess  ; 
3.  (Edema,  and  certain  other  rarer  exudations 
into  the  connective  tissues  ;  4.  Extravasations 
of  blood,  urine,  gas,  and  other  products ;  6. 
Dilatation  or  distension  of  natural  cavities  or 
vessels,  as  of  the  serous  sacs  and  joints  by  effu- 
sions of  any  kind,  of  the  stomach  and  bowels  by 
gas,  of  an  artery  in  aneurism,  and  of  the  jugular 
veins  in  tricuspid  disease  ;  6.  Disturbed  relations 
of  parts,  as  in  dislocation  of  the  joints,  and  in 
hernia ;  7.  Eetention  and  accumulatioiv  of  na- 
tural secretions  and  excretions,  as  of  urine  in  the 
bladder,  and  faeces  in  the  bowels ;  and  8.  New 
growths  or  tumours  proper,  including  cysts  and 
parasites.  Inflammatory  enlargements  and  new 
growths  constitute  by  far  the  most  common  causes 
of  local  swelling. 

(B)  Diffused. — Infiltrations  of  the  subcuta- 
neous connective  tissue  constitute  the  principal 
varieties  of  swelling  that  fall  under  this  head. 
Such  are  anasarca,  myscedema,  general  emphy- 
sema, and  the  much  more  uncommon  cases  of 
general  swelling  of  the  body  which  result  from 
the  stings  of  certain  plants  and  animals,  and  the 
use  of  poisonous  food. 

'  Cloudy  swelling'  is  a  term  applied  in  morbid 
histology  to  a  condition  of  the  cell  in  which  it 
appears  at  once  enlarged  and  finely-granular,_as 
in  parenchymatous  degeneration  or  inflammation 
{see  Deoknekation).  '  White  swelling'  {tumor 
albus)  is  a  popular  synonym  for  scrofulous  dis- 
ease of  a  joint,  usually  of  the  knee. 

The  treatment  of  swelling  depends  entirely 
upon  its  cause.  J.  Mitchell  Bkuce. 


SWIWE-POX. — A  form,  possibly,  of  modi- 
fied small-pox,  in  which  the  pock  completes  its 
development  imperfectly.  It  forms  a  pustule, 
but  the  pustule  neither  umbilicates  nor  matu- 
rates. Willan  termed  this  kind  of  pock  varicella 
globularis;  whilst  popularly  it  has  also  been 
called  '  hives.'    See  Chickek-pox. 

SrCOSIS  {(TvKov,  a  fig).— Stnon.  :  Menia- 
gra  ;  Fr.  Sycose  ;  Ger.  Feigwarzcnflechte. 

Definition. — A  folliculitis  affecting  the  hair- 
follicles  of  the  face,  and  particularly  those  of  the 
chin  and  whiskers. 

-^Etiology  and  Pathoiogt.— The  most  fre- 
quent cause  of  sycosis  vulgaris  is  a  cold  temper- 
ature :  we  meet  with  it  usually  after  the  patient 
has  been  exposed  to  inclement  weather.  But 
any  other  cause,  whether  local  or  constitutional, 
capable  of  setting  up  inflammation  in  those  very 
important  cutaneous  structures,  the  follicles,  and 
especially  the  follicles  of  the  larger  hairs,  may 
be  an  excitant  of  the  disease.  It  has  been  as- 
sumed that  the  hairs  may  have  some  share  in 
keeping  up  the  disease  ;  but  we  must  recollect 
that  the  seat  of  the  pus-formation  is  the  sub- 
epithelial surface  of  the  true  skin,  and  consequently 
that  the  hair  is  not  bathed  in  the  pus,  but  is 
separated  from  it  by  the  epithelium.  The 
microscope  has  shown  that  those  ph3rtiform  cell- 
structures  which  are  to  be  met  with  wherever 
epithelium  is  in  a  state  of  softening  and  decay, 
and  which  have  been  spoken  of  as  parasitic 
fungi,  are  present  in  the  softened  epithelium  of 
the  follicles  in  this  disease ;  and  the  opinion 
has  been  ventured  that  the  disease  may  be  of 
a  parasitic  character,  and  therefore  contagious. 
And  just  as  the  disease  is  supposed  to  originate 
sometimes  in  the  use  of  a  bad  razor,  so  also  it 
has  been  assumed  that  the  disease  may  be  pro- 
pagated by  shaving.  Indeed  the  term  sycosis 
contagiosa  has  been  applied  to  it  under  this  sus- 
picion.   See  Tinea. 

Desciiiption. —  Sycosis  is  known  by  the  pre- 
sence of  a  crop  of  pustules,  each  perforated  by 
a  hair,  and  more  or  less  acuminated,  developed 
on  a  groimd  which  is  red  and  inflamed,  and  more 
or  less  swollen  and  infiltrated.  The  pustules 
break  and  form  prominent  crusts  ;  and  a  succes- 
sive crop  of  pustules  makes  its  appearance 
every  day,  thus  prolonging  the  disease  for  weeks, 
months,  and  even  years.  Essentially  the  disease 
is  an  inflammation  of  a  chronic  and  aggravated 
character;  and  is  attended  with  burning  heat, 
stiffness,  and  considerable  pain  and  suffering. 

Varieties  and  CosrpLicATioNS. — Sycosis  may 
be  simple — sycosis  vidgaris — and  vary  only  in 
degree  ;  or  it  maybe  complicated  witli  lupus  ery- 
thematosus. The  former  will  present  a  variety 
of  appearances  referable  to  the  constitution  of 
the  patient,  or  to  the  care  or  neglect  of  the  dis- 
ease. When  neglected,  the  crusts  will  accumulate 
amongst  the  hairs,  and  increase  the  local  irrita- 
tion ;  so  that  the  integument  may  be  projected 
in  the  form  of  hard  tubercular  masses,  by  the 
Latins  called  /cf,  and  by  the  Greeks  (tDko;  and 
a  veritable  sycosis  may  be  the  consequence.  In 
this  way  a  mild  form  of  the  disease  would  be  a 
mentagra,  and  a  severe  form  a  sycosis. 

The  lupoid  form  of  the  disease  is  accompanied 
by  atrophy  of  tlie  papillary  layer  of  the  skin  ; 
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the  elimination  and  destruction  of  tlie  hairs, 
and  tlie  production  of  cicatricial  tissue,  which 
converts  the  diseased  part  into  a  huge  scar, 
either  perfectly  smooth,  or  roughen«d  by  an  inter- 
lacement of  bands  of  white  fibrous  tissue. 

DiAONOSis. — The  diagnosis  of  sycosis  is  self- 
evident  ;  no  other  affection  of  the  skin  answers  to 
the  definition  of  a  pustular  inflammation  of  the 
hair-follicles,  limited  to  the  hairy  regions  of  the 
face. 

Prognosis. — Sycosis  is  obstinate  and  trouble- 
some, even  in  its  mildest  forms ;  whilst  its  more 
severe  or  more  chronic  forms  are  apt  to  last  for 
months,  or  even  years.  The  lupoid  variety  has 
all  the  tediousness  of  lupus  erythematosus  super- 
added to  the  follicular  disease. 

Treathknt. — Whenever  any  derangement  of 
general  health  can  be  detected,  this  must  receive 
our  considerate  attention ;  but  very  constantly 
the  disease  is  unaccompanied  by  symptoms  of 
disorder  of  constitutional  function,  and  we  are 
constrained  to  rely  chiefly  on  local  treatment. 
In  the  earlier  stages  or  more  acute  forms  of  the 
affection  the  local  treatment  should  \)6  palliative  ; 
and  in  a  clirouic  stage  stimulant  in  various  de- 
grees. Fomentations  with  decoction  of  poppy- 
heads,  water-dressings,  and  especially  cold  starch 
poultices,  relieve  the  heat  and  local  suffering, 
and  are  extremely  beneficial.  In  less  severe 
cases  the  cold  starch  poultice,  which  consists  of 
sttirch  (without  blue)  made  in  the  usual  way 
and  allowed  to  cool,  may  be  applied  at  night, 
and  the  oxide  of  zinc  ointment  or.,  calamine  oint- 
ment during  the  day.  The  acetate  of  lead  oint- 
ment is  likewise  very  useful  in  some  cases. 
Considerable  benefit  is  also  obtained  by  epilation 
of  such  of  the  hairs  as  are  loosened  by  the  sup- 
puration of  the  follicles. 

In  chronic  forms  of  the  disease  the  iodide  of 
sulphur  ointment,  diluted  with  two-thirds  of  ben- 
zoated  lard  or  vaseline,  is  an  excellent  remedy  ; 
so  likewise  are  ointments  of  the  yellow  and  red 
oxides  of  mercury  ;  while  in  the  lupoid  forms  of 
the  affection,  pencilling  the  congested  portions  of 
the  skin  with  the  liquor  plumbi  is  to  be  preferred. 

Erasmus  Wilson. 

SYMMETHY,  in  Belation  to  Disease. — 
Certain  diseases  and  degenerations  manifest 
themselves  in  changes  of  structure  which  are 
arranged  symmetrically  in  correspondence  with 
the  symmetrical  construction  of  the  body.  They 
appear  most  frequently  in  bilateral  symmetry 
in  corresponding  parts  of  the  right  and  left 
sides.  More  rarely,  they  appear,  not  only  in 
this  bilateral  symmetry,  but  in  an  arrangement 
accordant  with'  the  homologies  of  parts  in  their 
relations  to  the  longitudinal  vertebral  axis  of  the 
body,  as  the  soles  and  palms,  the  knees  and 
elbows. 

The  most  marked  symmetry  is  found  in  the 
group  of  senile  degenerations  ;  as  in  thinning  of 
the  hair  and  baldness,  in  wasting  and  wrinkling, 
and  ihu  arcus  senilis.  It  is  scarcely  less  com- 
plete in  the  less  simply  degenerative  changes  of 
atheromntous  arteries,  and  the  wasting  and  in- 
creasing fattiness  of  senile  bones.  In  athero- 
matous arteries  also,  the  homologous  symmetry, 
as  well  as  the  bilateral,  is  often  seen;  the 
changes  in  the  radial  corresponding  with  those 


in  the  peroneal,  and  those  in  the  ulnar  with  thos& 
in  the  anterior  tibial. 

Among  symmetrical  diseases  the  best  ex- 
amples are  seen  in  chronic  rheumatic  arthritis 
or  osteo-arthritis,  rickets,  psoriasis,  ichthyosis, 
pityriasis,  neurotic  pigmentations,  the  eruptions 
of  secondary  syphilis,  and  those  produced  by 
iodide  of  potassium  and  some  other  medicines  or 
poisons. 

Chronic  rheumatic  arthritis  shows  the  best 
instances  of  symmetrical  changes  coincident 
in  many  different  structures;  for  instance,  in 
the  fibrous  degeneration  and  wasting  of  cartilage, 
the  thickening  and  fringed  growths  of  synovial 
membrane,  the  nodular  formations  on  the  bones. 
In  psoriasis,  whether  syphilitic  or  not,  there  are 
often  good  examples  of  the  coincident  homo- 
logous and  bilateral  symmetries. 

Instances  of  symmetrical  diseases  less  marked 
or  less  constant  than  these  are  seen  in  the  defor- 
mities of  gouty  hands  and  feet,  in  the  thickenings 
and  contractions  of  palmar  fasciae,  in  scrofulous 
lymphatics  of  the  neck  or  groin,  in  scrofulous 
hands  and  feet,  in  many  cases  of  eczema,  in  sj'm- 
metrical  gangrene,  and  in  cartilaginous  txunours 
of  the  hands  and  feet. 

Significance. — The  chief  interest  of  the  study 
of  symmetrical  degenerations  and  diseases  is  in 
their  illustration  of  some  principles  of  pathology. 

The  symmetry  of  senile  degeneration  is  an  in- 
dication and  result  of  the  exact  and  perfectly 
maintained  uniformity  of  bilateral  changes  oc- 
curring in  the  natural  life  of  each  symmetrical 
body.  As  the  two  lateral  halves,  from  the  em- 
bryo state  onwards  to  the  state  of  fullest  vigour, 
pass  through  changes  which  are,  in  each  half, 
progressive  at  th^  same  rate  and  in  the  same 
method,  so  that  (speaking  generally)  the  two 
halves  are  always  alike  in  size,  structure,  and 
composition,  so  is  it  in  decay  or  degeneration. 
From  beginning  to  end  of  normal  life  the  two 
lateral  halves  keep  time  in  their  similar  and 
equal  changes :  the  changes  which  are  symme- 
trical are  as  exactly  synchronous.  Thus,  the 
senile  or  timely  degenerations  of  structures  are 
in  accordance  with  the  laws  of  healthy  life ;  and 
their  uniformity  is  the  more  notable  because  they 
indicate,  as  do  some  symmetrical  diseases,  that 
the  two  lateral  halves  of  the  body  are  more  alike 
in  method  of  life  and  probably  in  composition, 
than  they  are  in  size  and  shape.  The  corre- 
sponding limbs  are  very  often  unequal  in  length 
and  circumference.  The  difference  in  the  lower 
limbs  is  often  sufficient  to  give  an  appearance  of 
spinal  curvature.  And  in  faces  exact  symmetry 
is  verj'  rare :  one  eyebrow  is  commonly  higher 
than  the  other  ;  the  septum  of  the  nose  is  rarely 
median;  the  mouth  often  not  horizontal,  espe- 
cially in  emotional  movements  ;  or  one  half  of 
the  lower  jaw  is  less  nearly  rectangular  than  the 
other,  and'  that  side  of  the  face  is  the  smaller  or 
the  more  oblique.  Yet,  in  parts  thus  unlike  in 
shape  or  size  degeneration  may  appear  in  perfect 
symmetry.  It  is  in  the  exact  similarity  of  com- 
position and  method  of  life,  thtis  shown  to  exist 
in  corresponding  parts  of  the  two  halves  of  the 
body,  that  we  find  the  explanation  of  most  of 
the  symmetrical  diseases. 

In  the  list  of  those  diseases  which  has  been 
given,  and  which  includes  the  best  examples  of 
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the  group,  some  may,  perhaps,  be  regarded  as 
instances  of  '  monstrosity  by  excess,'  deviating 
very  widely  from  the  normal  type.  Such  may 
be  the  irregularly  symmetrical  cartilaginous  tu- 
mours of  the  hands  and  feet.  The  rest  may  very 
probably  be  ascribed  to  alterations  in  the  blood 
or  in  the  nervous  force,  or  in  both. 

Among  the  conditions  necessary  to  the  normal 
state  and  life  of  each  part,  are  the  due  relations 
between  it  and  the  nutritive  materials  supplied 
to  it  in  the  blood.  In  symmetrical  and  exactly 
similar  parts  these  relations  are  exactly  the 
same  ;  and  as  the  healthy  blood  equally  supplied 
to  any  two  symmetrical  parts  enables  them  to 
maintain  their  similarity  in  health,  so  an  un- 
healthy blood  may  produce  in  them  an  equal 
similarity  in  disease.  It  may  often  be  impos- 
sible to  find  what  is  really  the  morbid  condition 
of  the  blood  in  symmetrical  disease ;  but  the 
existence  of  such  a  condition  is  nearly  proved 
in  the  eruptions  produced  by  iodide  of  potassium, 
in  many  cases  of  urticaria,  in  lead-poisoning,  and 
in  cases  of  gouty  and  syphilitic  eruptions. 

Similar  considerations  may  show  that  sym- 
metrical disease  is  due  to  an  altered  state  of 
the  nervous  force.  A  certain  healthy  state  of 
this  force  is  a  necessary  condition  of  the  healthy 
nutrition  of  every  part;  and  as  the  cerebro- 
spinal nervous  system  and  the  ganglionic  nerves 
associated  with  it  are  arranged  in  a  bi-late- 
ral  symmetry,  so  it  may  justly  be  held  that, 
as  a  rule,  the  nervous  force  is  in  all  symmetrical 
parts  present  in  exact  likeness.  A  general  dis- 
turbance of  the  nervous  force,  or  any  central 
disturbance  transmitted  along  symmetrically 
arranged  nerve-fibres  would,  therefore,  generate 
symmetrical  disease ;  and  this,  whether  we  be- 
lieve that  there  are  special  trophic  nerves  and 
nerve-centres,  or  that  the  trophic  nervous  influ- 
ence is  exercised  through  some  special  condition 
of  the  vaso-motor  or  other  nerve-fibres.  In 
either,  or  in  any  case,  as  a  healthy  nerve-force 
in  the  parts  is  a  necessary  condition  of  their 
healthy  symmetry,  so  may  or  must  a  morbid 
nerve-force  produce  a  symmetrical  disease. 

The  instances  of  such  diseases  in  which  the 
disturbance  of  nervous  force  is  most  clear  are 
the  symmetrical  gangrenes  of  fingers,  preceded 
by  intense  neuralgia,  and  the  neuretic  pigment- 
marks  of  the  face  and  forehead.  It  is  not  y^t 
possible  to  tell  whether  the  disturbance  is  of 
vaso-motor  or  of  trophic  influence,  or  whether 
(unless  in  a  few  instances)  it  is  of  central  origin, 
or  reflected  from  some  previously  existinsr  peri- 
pheral disease,  or  be  even  due  to  some  affection 
of  peripheral  nerves.  But  the  facts  of  symme- 
trical diseases  are  among  the  chief  of  those  prov- 
ing the  influence  of  the  nervous  system  in  the 
production  and  method  of  organic  disease  ;  and 
they  are  mutually  illustrative  with  those  of  uni- 
lateral diseases,  such  as  herpes  zoster,  whose  dis- 
tribution accords  with  that  of  certain  nerves, 
whose  disttirbance  is  further  indicated  by  neu- 
ralgia. 

There  thus  appear  to  be  among  the  sym- 
metrical diseases  some  which  may  be  ascribed 
to  morbid  slates  of  blood,  and  some  due  to 
morbid  states  of  nerve-force.  But  it  is  probable 
that  in  yet  more,  if  not  in  all,  both  blood  and 
nerve-force  are  at  fault,  the  latter  chiefly  doler- 
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mining  the  localities,  the  former  chiefly  the 
method  and  obvious  characters,  of  each  disease. 
The  phenomena  of  many  of  the  diseases  may  be 
thus  explained  better  than  by  referring  them  to 
only  one  disturbing  force.  There  are,  indeed, 
few  diseases  in  which  the  respective  shares  taken 
by  blood  and  by  nerve-force  in  morbid  processes 
can  be  better  studied ;  few,  from  the  study  of 
which  we  may  more  justly  hope  to  attain  the 
means  of  reconciling  the  often  antagonistic  doc- 
trines of  a  humoral  and  a  neural  pathology. 

Jambs  Paget, 

SYMPATHETIC  {avv,  with;  and  ndBv, 
feeling). — This  term  implies  that  a  part  or  organ 
suffers  in  sympathy  with  some  other  part  or 
organ  which  is  diseased.  Many  disorders  whichi 
seem,  and  are  popularly  supposed,  to  arise  in 
this  way  can  be  traced  to  obvious  pathological 
causes.  Thus,  a  morbid  process  may  extend 
directly  along  blood-vessels,  lymphatics,  or  other 
tissues  ;  or  a  morbific  agent  may  be  conveyed 
by  the  blood  or  lymph  from  one  part  to  another  f 
or  a  secondary  lesion  may  be  produced  by  direct 
nervous  influence.  There  are  other  cases,  how- 
ever, in  which  the  connection  is  not  so  evident^ 
but  it  is  quite  intelligible  that  organs  which  are 
physiologically  related  may  be  sympathetically 
disturbed  in  pathological  conditions.  The  sym- 
pathetic disturbance  may  be  indicated  by  mere 
pain  or  other  subjective  sensation  ;  by  functional 
derangements,  as  of  secretions  or  actions  ;  or  by 
positive  organic  lesions.  The  occurrence  of  such 
phenomena  in  corresponding  parts  on  both  sides 
of  the  body,  when  a  disease  has  commenced  on 
one  side,  is  sometimes  very  curious,  especially  as 
regards  organic  lesions.  As  illustrative  of  the 
associations  in  which  the  word  '  sympathetic '  is 
employed  may  be  mentioned  sympathetic  pain, 
sympathetic  headache,  sympathetic  cough,  sympa- 
thetic vomiting,  sympathetic  bubo. 

Eeedbrick  T.  Eobeets. 

STMPATHE  nC  SYSTEM,  Disorders 

of. — Stnon.:  Fr.  Maladies  du  Nerf  sympathique; 
G-er.  Krankheiten  der  Nervus  sympathixsus. 

Intboduction. — This  subject  can  only  be 
treated  in  a  brief  and  tentative  manner,  owing 
to  the  fact  that  a  wide  basis  of  positive  know- 
ledge does  not  exist.  The  physiology  of  the 
different  departments  of  the  sympathetic  system 
of  nerves  is  now  only  beginning  to  shape  itself, 
whilst  on  the  side  of  pathology  and  morbid 
anatomy  there  is  even  still  less  of  definite  know- 
ledge. Thus  it  happens  that  for  the  most  pai-t 
only  conjectures,  often  very  insecurely  based,  are 
current,  or  can  be  said  to  exist,  in  regard  to 
the  dependence  of  deflnito  sets  of  symptoms, 
or  distinct  diseases,  upon  disordered  actions  or 
morbid  changes  occurring  in  one  or  other  part 
of  the  sympathelic  system  of  nerves.  These 
problems  are  now,  however,  receiving  the  atten- 
tion of  many  workers,  so  that  before  long  it  is  to 
be  expected  that  our  knowledge  on  this  impor- 
tant subject  will  have  become  both  more  exten- 
sive and  more  definite.  We  shall,  therefore,  ia 
the  present  article,  confine  ourselves  to  some 
general  remarks  concerning  the  anatomical  rela- 
tions and  the  functions  of  the  sympathetic  system 
of  nerves ;  to  tlie  modes  in  which  disorders  of 
oil 
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its  soveral  parts  may  arise ;  and  to  little  more 
thiin  a  mere  mention  of  tlie  various  morbid  con- 
ditions, whicli  may  be  principally  or  in  part 
occasioned  by  defective  or  otlierwise  abnormal 
activity  of  one  or  other  department  of  tiiis  great 
system  of  nerves.  We  shall  thus  be  enabled  to 
indicate  some  of  the  best  established  facts  or 
relations  in  this  direction  which  have  already 
acquired  a  clinical  importance,  and  also  to  indi- 
cate the  directions  in  which  further  advances  are 
to  be  looked  for. 

j  Whilst  the  sympathetic  system  of  nerves,  with 
its  double  ganglionated  cord  and  great  ganglionic 
plexuses,  is  to  a  certain  extent  an  independent 
nervous  system,  its  roots  nevertheless  penetrate 
deeply  into  the  cerebro-spinal  axis.  The  two 
nervoiui  systems  are  connected,  on  each  side  of 
the  spinal  column,  by  means  of  double  sets  of 
filaments,  passing  between  each  of  the  sympa- 
thetic ganglia  and  the  respective  anterior  spinal 
nerves  with  which  they  correspond,  as  well  as 
with  most  of  the  nerves  attached  to  the  medulla 
oblongata.  The  fibres  in  all  these  filaments  of 
communication  are  partly  afferent  and  partly 
efferent.  Thus,  just  as  ingoing  or  centripetal 
impressions,  instead  of  being  reflected  from  some 
of  the  sympathetic  ganglia,  may  pass  on  to  spinal 
and  medullary  centres,  so  may  motor  or  inhi- 
bitory impressions  pass  outwards  from  these 
cerebro-spinal  centres,  so  as  to  modify  the  sub- 
ordinate motor  or  secretory  influences,  emanating 
from  some  one  or  other  of  the  sympathetic  ganglia 
themselves. 

From  the  ganglionated  cord  on  each  side  of 
the  spinal  column,  numerous  internal  branches 
are  given  off,  which  \mite  with  one  another, 
with  those  of  the  opposite  side,  and  often  "with 
filaments  of  the  pneumogastric  nerves,  so  as  to 
form  great  plexuses  with  or  without  weU-marked 
ganglia,  with  ■which  the  various  glandular  organs 
and  hollow  viscera  of  the  body  are  in  connection 
by  means  of  afferent  and  efferent  fibres.  On 
the  course  of  these  visceral  nerves  many  smaller 
ganglia,  constituting  subordinate  centres,  are  to 
be  found. 

The  sympathetic  nerves  are  conducted  to  and 
come  from  the  viscera,  principally  upon  and  along 
the  course  of  the  blood-vessels. 

Some  of  the  nerve-fibres  on  the  visceral  blood- 
vessels, and  a  much  larger  proportion  of  those 
on  vessels  going  to  other  parts  of  the  body, 
belong  to  a  special  set  of  the  sjnnpathetic 
fibres,  which,  from  the  nature  of  their  functions, 
are  known  as  vaso-moior  nerves.  Some  of  these 
fibres  must  have  '  afferent '  functions  for  the 
conveyance  of  impressions  to  vaso-motor  centres ; 
■while  others  of  them  will  transmit  '  eflTerent ' 
impulses  ;  the  two  sets  together  serving  to  regu- 
late the  calibre  of  the  blood-vessels,  and  conse- 
quently the  amount  of  blood  flowing  tlirough  the 
different  vascular  territories.  These  vaso-motor 
nerves  are  connected  'with  small  ganglia  distri- 
buted along  the  length  of  the  blood-vessels, 
from  which,  in  response  to  afferent  impressions, 
motor  stimuli  may  issue  to  such  vessels  and  their 
branchos.  Such  peripheral  ganglia  are,  however, 
in  subordinate  relation  with  spinal  va.so-motor 
centres,  situated  along  the  whole  length  of  the 
cord,  unci  those  in  their  turn  are  dominated  by 
a  still  higher  regulating  centre,  situated  in  the 


medulla  oblongata  (near  the  lower  extremity  of 
the  fourth  ventricle),  which  appears  to  be  in  re- 
lation with  all  tlie  vaso-motor  nerves  throughout 
the  body.  Modern  observations  would  seem  to 
show  that  there  is  another  vaso-motor  centre  in 
the  cerebral  cortex ;  and  this  is  believed  by 
Benedikt,  Meynert,  and  others  to  be  situated 
in  the  hippociimpus-major.  The  nature  of  its 
relations  with  the  medullary  centre  are  as  yet 
uncertain. 

Other  fibres  of  the  sympathetic  system  are 
mixed  up  on  the  vessels  with  those  having, 
a  vaso-motor  fimction.  These  others  vary 
in  function  and  in  numerical  proportion,  ac- 
cording to  the  nature  of  the  organ  to  which 
the  vessels  are  proceeding.  Thus  to  and  from 
the  liver,  the  pancreas,  the  salivary  glands, 
and  other  allied  organs,  woidd  proceed  nerve- 
fibres,  regulating  the  secretory  and  other  ■vital 
actions  taking  place  in  the  tissue-elements 
of  the  several  organs ;  also  from  and  to  such 
organs  there  would  proceed  afferent  and  efferent 
fibres  for  rousing  and  regulating  the  activity  of 
the  contractile  tissues  in  their  respective  gland- 
ducts.  Again,  there  would  lie  on  intestinal 
arteries,  in  addition  to  vaso-motor  fibres,  many 
other  sympathetic  fibres  for  the  innervation  of 
the  muscular  layers  of  the  intestine,  and  many 
also  for  the  different  glandular  elements  of  its 
mucous  membrane.  Lastly,  in  such  an  organ  as 
the  bladder,  vaso-motor  nerves,  and  nerves  for 
the  supply  of  its  own  proper  muscular  tissues, 
would  exist  in  ■  abimdance,  while  those  in  rela- 
tion with  glandular  elements  would  be  compa- 
ratively scarce. 

Whether  over  and  above  these  different  kinds 
of  sympathetic  fibres,  others  exist  of  the  so- 
called  '  trophic '  type,  seems  at  present  to  be  ex- 
tremely doubtful. 

If,  therefore,  we  consider  the  functions  of  the 
sympathetic  system  of  nerves  as  a  whole,  we 
find  that  it  has  to  do  -with  the  degree  of  contrac- 
tion of  the  pupil ;  ■with  the  calibre  of  the  blood- 
vessels generally;  with  the  activity  of  all  the 
glandular  organs ;  "with  the  movements  of  all 
the  hollow  ■viscera,  and  gland-ducts ;  and  pos- 
sibly in  some  special  manner  ■with  the  nutrition 
of  all  the  tissues.  And  inasmuch  as  the  nerves 
pertaining  to  this  system,  if  not  both  the  nerves 
and  ganglia,  are  to  be  found  in  all  parts  of  the 
body,  it  is  to  be  expected  that  its  functions  may 
be  more  or  less  locally  deranged,  or  its  struc- 
ture more  or  less  damaged,  by  almost  every  form 
of  disease,  be  it  local  or  general.  Ever}'  local 
inflammation  must  be  associated  with  a  per- 
verted activity  and  deranged  structure  of  sym- 
pathetic nerve-fibres  in  the  inflammatory  focus  ; 
whilst  every  fever  will  entail  ■widespread  and 
varied  perversions  in  the  functions  of  this  s^'s- 
tem  of  nerves  throughout  the  bodj'.  Owing, 
however,  to  the  fact  of  the  intimate  structural 
relations  existing  between  the  sympathetic  and 
the  cerebro-spinal  nervous  system  {see  Nkrvoos 
System,  Diseases  of),  it  is  more  especially  in 
diseases  of  the  spinal  cord  and  of  the  brain  that 
we  are  accustomed  to  meet  with  definite  sets  of 
signs  and  symptoms  referable  to  disordered  or 
arrested  action  of  portions  of  the  sympathetic 
system.  In  the  present  article,  therefore,  the 
disorders  of  the  sympathetic  system  ■«-ill  be  very 
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briefly  considered  as  they  occvir:  (1)  in  associa- 
tion with  diseases  of  the  spinal  cord  and  brain  ; 
and  (2)  independently  of  affections  of  the  cerebro- 
spinal nervous  system. 

1.  Diseases  of  tlie  sympathetic  system  in 
connection  with,  the  cerebro-spinal  system. 

(a)  The  spinal  cord. — Lesions  of  the  cervical 
region  of  the  spinal  cord  may  be  associated 
witli  extreme  contraction  or  extreme  dihitation 
of  the  pupil  on  one  or  both  sides ;  with  in- 
creased heat  and  redness,  or  the  reverse,  of  the 
head  and  neck ;  with  perverted  respiration ;  with 
perverted  action  of  the  heart ;  and  possibly  with 
an  exalted  febrile  heat  of  the  whole  body  {see 
SpiifAL  Coed,  Diseases  of,  §  9).  Though  we 
regard  these  phenomena  as  signs  of  disease  in 
this  particular  portion  of  the  spinal  cord,  it  is 
none  the  less  true  that  such  phenomena  are  due 
to  altered  activities  in  those  root-portions  of  the 
sympathetic  system  of  nerves  which  talie  origin 
in,  or  traverse,  this  region  of  the  cord.  This  is 
shown  by  the  fact  that  similar  sets  of  symptoms 
are  produced  by  injuries,  tumours,  or  other 
morbid  processes  implicating  the  cervical  sym- 
pathetic itself. 

It  will  be  well  to  cite  liere  the  phenomena 
commonly  associated  with  irritation  ov  paralysis 
of  the  cervical  sympathetic  nerve,  on  account  of 
their  importance  as  diagnostic  indications. 

The  signs  dependent  upon  irritation  of  the 
cervical  sympathetic  in  its  oculo-pupillary  fibres 
are — dilatation  of  the  corresponding  pupil  with 
sluggish  action,  widening  of  the  palpebral  fissure, 
prominence  of  the  eyeball,  feeling  of  tension  in 
the  eye  (as  in  glaucoma),  and  a  scanty  secretion  of 
tears  and  mucus ;  whilst  in  its  vaso-motor  fibres 
they  are — lowering  of  temperature  of  the  side  of 
the  face  and  head,  diminution  of  sensibility,  an 
absence  of  perspiration,  with  (if  the  irritation 
continue)  a  tendency  to  slight  atrophy  of  the 
side  of  the  face.  The  signs  of  paralysis  of  the 
cervical  sympathetic  in  its  two  sets  of  fibres  are 
the  direct  opposites  of  those  above  cited,  so  that 
it  is  not  necessary  to  enumerate  them.  Of  these 
signs,  those  dependent  upon  irritation  or  para- 
lysis of  the  oculo-pupiUary  fibres  are  usually 
much  more  constant  and  durable  than  those 
which  depend  upon  irritation  or  paralysis  of  the 
vaso-motor  fibres.  These  latter  signs  are,  for 
reasons  at  present  unknown,  often  transitory 
and  fitful.  Sometimes  there  may  be  signs  of 
paralysis  of  oculo-pupillary  fibres  co-existing 
with  signs  of  irritation  of  tlie  vaso-motor  fibres, 
or  vice  versd.  It  has  been  definitely  determined 
that  injury  in  the  lower  cervical  region  of  the 
cord,  and  as  far  down  as  the  level  of  the  second 
dorsal  nerve,  may  give  rise  to  the  oculo-pnpillary 
signs  of  one  or  other  kind ;  and,  on  the  other 
hand,  that  damage  to  the  cord  in  these  same 
parts,  or  as  low  down  as  the  fourth  dorsal  nerve, 
may  give  rise  to  the  above-mentioned  vaso-motor 
signs. 

When  the  dorsal  and  lumbar  regions  of  the 
spinal  cord  are  the  seats  of  disease,  other  groups 
of  phenomena  will  doubtless,  after  a  time,  be 
more  fully  recognised  as  results  of  irritation  or 
paralysis  of  those  roots  of  the  sympathetic  sys- 
tem which  have  their  origin  in  or  which  traverse 
these  particular  regions  of  the  spinal  cord.  It  is 
therefore  important  to  bear  in  mind  the  place  of 


origin  and  the  distribution  of  the  different  inter- 
nal branches  from  the  lateral  sympathetic  cords, 
which  proceed  fi-om  these  regions  to  the  different 
glandular  organs  or  hollow  viscera.  Diarrhoea, 
sickness,  obstinate  constipation,  sexual  defects, 
and  bladder-troubles,  are  among  the  symptoms 
which  have  such  an  origin,  as  weU  as  undue  heat 
or  unnatural  coldness  of  the  lower  extremities. 

(b)  The  brain. — In  different  portions  of  the 
brain  some  of  the  signs  and  symptoms  of  disease 
are  also  referable  to  direct  or  indirect  inter- 
ference with  the  functions  of  the  sympathetic 
system  of  nerves;  but  they  constitute  (apart 
from  vaso-motor  derangements,  which  are  very 
common  and  often  well-marked)  far  less  distinc 
tive  aggregates,  owing  to  the  fact  that  the  sym- 
pathetic system  of  nerves  has  a  much  less  exten- 
sive relation  with  the  brain  than  with  the  spinal 
cord.  In  this  direction,  however,  and  in  connec- 
tion especially  with  diseases  of  the  medulla 
oblongata,  we  have  to  bear  in  mind  the  occa- 
sional occurrence  of  diabetes,  polyuria,  or  albu- 
minuria; also  of  some  cardiac  and  respiratory 
derangements. 

2.  Diseases  of  the  sympathetic  system 
proper. — Where  disease  exists  in  the  ganglia  of 
the  sympathetic  system  itself,  or  where  it  in- 
volves them,  we  get  groups  of  symptoms  more 
clearly  referable  to  disordered  activity  of  this 
system  of  nerves  alone. 

These  will  difier  in  particular  cases,  according 
to  the  nature  of  the  morbid  change,  that  is, 
according  as  it  is  destructive  or  merely  irrita- 
tive; and  according  to  the  number  or  particular 
combinations  of  ganglia  and  fibres  affected.  The 
ganglia  and  related  plexuses  may  either  be  im- 
plicated by  intrinsic  morbid  processes,  or  may 
be  variously  involved  from  without  by  morbid 
processes  having  their  origin  in  other  adjacent 
tissues. 

a.  Intrinsic  changes. — The  principal  intrinsic 
morbid  processes  which  have  been  hitherto  re- 
cognised post  mortem  in  some  one  or  other  of  the 
sympathetic  ganglia  are  : — pigmentary  degene- 
ration; cirrhotic  overgrowth  of  their  connective 
tissues,  with  or  without  secondary  atrophy  (the 
ganglia  in  such  cases  being  either  smaller  or 
larger  than  natural);  a  highly  congested  and 
varicose  state  of  their  blood-vessels;  eflTusion  ot 
blood  into  their  substance  ;  new  growths  start- 
ing from  their  substance ;  and  fatty  degenera- 
tion, with  more  or  less  marked  atrophy.  It  is 
unnecessary  to  repeat  here  the  statements  re- 
lating to  the  pathology  of  such  changes,  which 
have  been  made  under  Nervous  System,  Diseases 
of. 

b.  E.vtrinsic  disease. — Difierent  parts  of  the 
sympathetic  system  may  become  involved  in 
new  growths  or  in  abscesses  ;  or  they  may  be 
simply  pressed  upon  by  aneurismal  or  other 
tumours  occurring  in  contiguous  regions  of  the 
body. 

Besides  the  pathological  conditions  already 
enumerated,  it  should  be  borne  in  mind  that  in 
altered  blood-states,  whether  cachectic  or  of  fe- 
brile origin,  we  commonly  have,  and  especially 
in  the  latter  class  of  cases,  a  greatly  perverted 
activity  of  the  sympathetic  system  throughout 
the  body — as  evidenced  by  the  altered  vasculiw 
conditions,  increased  tissue-metamorphosis  and 
6  H  2 
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body-heat,  together  with  the  perverted  activity 
of  most  of  the  ghmds  in  the  body.    See  Fevbb. 

But  to  what  extent  the  actual  structure  of 
glandular  or  blood-making  organs  may  be  per- 
verted by  primary  or  secondary  morbid  changes 
In  related  portions  of  the  sympathetic  system, 
we  have  yet  to  learn.  Waxy  degeneration  of  the 
liver  or  spleen  may,  for  instance,  be  a  result  of 
certain  perversions  of  the  normal  life-processes 
taking  phice  in  the  elements  of  these  organs,  pri- 
marily induced  by  changes  in  the  quality  of  the 
blood,  such  as  occur  in  many  cachexias.  But 
whether  this  altered  blood  acts  directly  upon 
the  tissue-element,  and  brings  about  the  struc- 
tural change  known  as  waxy  degeneration ;  or 
whether  cachectic  states  of  the  system  entail 
upon  the  sympathetic  centres  a  perverted  nutri- 
tion, and  a  consequent  perverted  influence  upon 
the  tissue-elements  of  related  organs,  whereby 
they,  being  at  the  same  time  fed  only  by  im- 
poverished blood,  lapse  into  those  lower  modes 
of  vitality  which  result  in  the  degenerative 
change  above-mentioned,  are  unsettled  questions, 
well  worthy  of  consideration.  These  remarks, 
with  suitable  modifications,  are  applicable  as 
regards  the  possible  instrumentality  of  related 
portions  of  the  sympathetic  system,  in  causing 
otlier  varieties  of  morbid  change  in  other  organs 
of  the  body. 

The  principal  disorders  other  than  those  due  to 
structural  diseases  of  the  cord  and  of  the  brain,  in 
which  derangements  of  the  sympathetic  system 
of  nerves  exist,  or  are  believed  to  exist,  and  in 
which  such  derangements  have  either  wholly  or 
In  part  a  causal  relationship  to  the  principal  signs 
and  symptoms  of  the  respective  disorders,  are  as 
follows : — epilepsy ;  convulsions ;  migraine  (hemi- 
crania);  exophthalmic  goitre;  unilateral  hyperi- 
.Irosis  ;  progressive  facial  hemiatrophy  ;  angina 
pectoris ;  asthma ;  diabetes  ;  Addison's  disease  ; 
gastralgia  ;  enteralgia  (colic)  ;  neuralgia  coeliaca  ; 
neuralgia  spermatica ;  and  uterine  neuralgia. 
(See  '  Phys.  and  Pathol,  of  Sympath.  Syst.  of 
Serves'  by  Eulenberg  and  Guttmann,  1879.) 
Among  the  affections  more  doubtfully  or  partially 
related  to  disorders  of  the  sympathetic  we  may 
mention  glaucoma;  neuro-retinitis ;  progressive 
muscular  atrophy ;  pseudo-hypertrophic  paraly- 
sis ;  locomotor  ataxy ;  diphtheritic  paralysis  ; 
and  so-called  '  reflex  paralysis.'  In  the  special 
articles  on  most  of  the  first  group  of  affections, 
the  reader  will  find  references  to  the  dependence 
of  such  conditions  upon  disorders  in  one  or  other 
department  of  the  sympathetic  system.' 

H.  Charlton  Bastian. 
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Symptoms  and  Signs  of. 

SYNCOPE  ((ru-yKOTTT),  a  faint).— Synon.  : 
Fainting ;  Fr.  Syncope ;  Ger.  Ohnmacht.^ 

Definition.— A  state  of  suspended  animation, 
due  to  sudden  failure  of  the  action  of  the  heart. 

^Etiology. — Syncope  may  be  due  to  any  con- 
dition which  interferes  with  the  action  of  the 
heart,  whether  acting  (a)  intrinsically;  (6) 
through  the  nervous  system ;  (c)  through  tlie 
hlood ;  {d)  through  more  t/iun  one  of  these  channels. 

'  Sec  also  Long  Fox  on  'The  Influence  of  the  Sympa- 
thetic ou  Disease,'  Med.  Times,  Sept.  2,  1882. 


SYNCOPE. 

(a)  Syncope  due  to  i7Urinsic  cardiac  conditions 
is  chiefly  seen  in  organic  diseases  of  the  heart, 
especially  fatty  degeneration.  Amongst  other 
examples  of  this  class  of  causes,  may  be  men- 
tioned compression  of  the  heart  by  diseased  con- 
ditions, or  by  tight  articles  of  dress ;  excessive 
heat,  whether  natural  or  artificial,  as  in  sunstroke 
and  the  warm-bath  ;  lightning ;  and  certain  drugs 
and  poisons,  including  chloroform. 

(Zi)  The  most  common  nerwiis  causes  of  faint- 
ing are  of  an  emotional  kind,  such  as  fear,  grief, 
or  joy,  in  nervous  or  hysterical  women.  Sudden 
injury  of  the  central  nervous  system,  as  in  con- 
cussion of  the  brain,  has  partly  the  same  effect. 
In  a  larger  number  of  instances  the  nervous^ 
causes  of  syncope  act  reflexly,  and  are  to  be 
found  in  conditions  of  the  stomach  or  intestines 
(corrosive  and  irritant  poisoning,  indigestion, 
worms,  scybala)  ;  in  the  liver,  kidneys,  or  uterus 
(injuries,  calculi,  displacements) ;  or  in  the  limbs 
or  body  generally  (painful  injuries  of  any  kind). 
Spasm  of  the  arteries,  due  to  reflex  irritation  of 
the  vaso-motor  nerves  (cold  and  certain  poisons), 
may  also  lead  to  syncope. 

(c)  Of  the  causes  of  syncope  connected  with 
the  blood  the  most  frequent  is  haemorrhage. 
Chronic  anaemia,  as  seen  in  idiopathic  and  per- 
nicious cases,  or  accompanying  chronic  consti- 
tutional diseases,  is  a  common  cause  of  serious 
fainting. 

(d)  In  a  large  number  of  instances,  however, 
the  causes  of  syncope  are  complex.  Thus  in 
fainting  from  hunger  and  exhaustion  the  heart 
is  depressed  directly,  as  well  as  through  the 
nervous  system,  and  through  the  blood ;  and  in 
severe  injuries,  such  as  railway  accidents,  there 
may  be  a  combination  of  depressing  causes, 
including  fear  and  grief,  haemorrhage,  painful 
lesions,  cerebral  concussion,  and  shock.  Faint- 
ing in  a  hot,  impure  atmosphere  appears  to  be 
due  partly  to  the  direct  effect  of  heat  upon  the 
circulation ;  and  partly  to  the  interference  with 
respiration,  and  indirectly  with  the  heart,  pro- 
duced by  carbonic  acid. 

In  a  person  subjected  to  any  of  the  predispos- 
ing causes  of  syncope  already  mentioned,  the 
occurrence  of  fainting  may  be  determined  by  a 
y&Tj  slight  exciting  cause.  It  is  thus  that  in 
serious  cardiac  disease,  in  hysterical  subjects, 
and  in  persons  suflTeringfrom  anaemia,  the  small- 
est excitement  or  exertion,  unpleasant  sights  or 
smells,  or  exposure  to  an  impure  and  heated 
atmosphere,  may  cause  faintness,  and  in  some 
instances  even  fatal  syncope. 

Anatomical  Chabacteks. — ^In  death  by  syn- 
cope the  organs  generally  are  found  to  be  an- 
aemic; and  if  haemorrhage  have  occurred,  this 
condition  is  particularly  marked.  The  stnte  of 
the  heart  varies  with  the  cause  of  its  failure, 
the  ventricles  being  either  dilated  and  full  of 
blood,  or  empty,  as  in  cases  of  fatal  haemorrhage, 
and  possibly  contracted. 

Symptoms. — A  syncopal  attack  presents  three 
stages,  namely:  (1)  a  period  preceding  loss  of 
consciousness ;  (2)  a  condition  characterised  by 
insensibility  ;  and  (3)  a  period  of  recovery  from 
the  fainting  state. 

(1 )  A  person  about  to  faint  is  observed  to  turn 
suddenly  pale ;  ^e  staggers,  or  leans  against 
the  nearest  support ;  the  eyes  roll  upwards* 


SYNCOPE. 

whilst  the  eyelids  tremble  or  close ;  and  conscious 
ness  and  general  sensibility  are  impaired.  The 
pulse  fails,  generally  becoming  weak,  small,  and 
frequent;  in  other  instances  it  is  infrequent, 
irregular,  or  intermittent.  The  respiration  is 
irregular  and  feeble.  Vomiting  may  possibly 
occur.  '' 

At  the  same  time  the  patient  has  a  number  of 
subjective  sensations.  The  most  urgent  of  these 
are  a  sense  of  'sinking'  in  the  epigastrium, 
a  feeling  of  increasing  debility,  '  giddiness '  in 
the  head,  and  a  tendency  to  fall.  Vision  becomes 
indistinct ;  the  hearing  is  usually  impaired,  rarely 
more  acute,  or  tinnitus  is  present.  Mentally 
there  is  a  rapid  fading  of  sensory  impressions 
and  of  consciousness  ;  -whilst  in  cases  of  fainting 
from  loss  of  blood  there  may  be  restlessness, 
agitation,  and  delirium. 

(2)  The  phenomena  of  the  first  stage  are  now 
complete.  The  nraseles  are  relaxed ;  the  patient 
falls  ;  and  consciousness  is  completely  lost.  The 
surface  is  paUid,  and  possibly  cold  and  clammy ; 
the  eyes  are  closed,  and  the  pupils  dilated; 
the  pulse  and  the  cardiac  impulse  and  sounds 
are  nearly  or  quite  imperceptible;  respiration  is 
indistinguishable,  or  occurs  as  occasional  weak 
sighs :  and  the  vital  functions  generally  appear 
to  have  ceased.  In  cases  of  syncope  due  to 
severe  haemorrhage  general  convulsions  may 
occur. 

(3)  Eecovery  from  syncope  is  marked  by 
signs  of  gradually  returning  consciousness,  in- 
crease of  the  pulse  at  the  wrist,  and  restoration 
of  the  functions  generally.  The  first  obvious 
signs  of  improvement  are  usually  slight  move- 
ments of  the  hands  and  features,  and  deep 
sighing.  Thereupon  the  pulse  becomes  more 
distinct;  the  cardiac  impulse  and  sounds  are 
found  to  be  stronger;  the  senses  of  sight  and 
hearing  can  be  excited;  colour  returns  to  the 
face  and  lips,  and  warmth  to  the  extremities ; 
and  intelligence  is  gradually  restored.  Very 
shortly  the  patient  may  be  able  to  resume  the 
sitting  posture ;  and  the  seizure  is  at  an  end. 

Dttbation  A^^D  Terminations. — The  duration 
of  the  several  stages  of  syncope  varies  greatly, 
from  a  few  seconds  even  to  hours.  In  many 
instances  the  attack  does  not  pass  beyond  the 
first  stage ;  in  rarer  cases  insensibility  may  last 
for  an  almost  indefinite  time.  The  most  common 
termination  is  in  recovery ;  but  syncope  is  one 
of  the  ordinary  modes  of  death,  especially  in 
haemorrhage  and  organic  disease  of  the  heart. 
In  nervous  subjects  partial  recovery  may  be 
quickly  followed  by  the  return  of  the  fainting 
state,  the  patient  being  said  to  '  pass  out  of  one 
faint  into  another.'  Where  referable  to  organic 
disease  or  to  hysteria,  syncope  may  recur  at 
intervals  for  many  years. 

Patholost. — Syncope  consists  essentially  in 
sudden  failure  of  the  action  of  the  heart,  origin- 
ating in  any  of  the  causes  already  mentioned,  and 
leading  to  the  condition  of  acute  general  anaemia. 
Whether  from  some  affection  of  the  heart  itself, 
from  sudden  interference  with  the  nervous  im- 
pulses which  regulate  its  action,  from  failure  in 
the  regularity  of  the  supply  of  blood  within  its 
cavities  and  in  its  substance,  or  from  a  combina- 
tion of  such  causes,  the  systolic  contraction  sud- 
•deoly  becomes  short  and  feeble.  Tf  there  have 
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been  no  haemorrhage,  the  result  is  distension  of 
the  cardiac  cavities  with  blood,  and  further  em- 
barrassment;  but  if  profuse  haemorrhage  have 
occurred,  the  heart  may  be  deprived  of  blood, 
and  thus  of  the  natural  stimulus  to  contraction. 
In  either  case  fatal  cardiac  paralysis  may  be  the 
result,  unless  the  contractile  power  be  speedily 
restored. 

The  acute  general  anaemia  which  is  the  result 
specially  affects  the  central  nervous  system.  In 
the  erect  posture  the  circulation  fails  first  within 
the  cerebrum,  producing  rapid  disturbance  and 
then  loss  of  consciousness,  and  depressing  the 
centres  that  regulate  the  heart,  vessels,  respira- 
tion, and  stomach.  The  general  muscular  paralysis 
which  occurs  at  the  same  time  is  also  partly  of 
central  origin.  Similarly,  the  convulsions  which 
may  ensue  in  cases  of  haemorrhage  are  pro- 
bably referable  to  sudden  circulatory  disturbance 
within  the  basal  ganglia  and  cord.  The  senses 
are  further  obscured  by  anaemia  of  their  special 
organs ;  the  heart  is  more  depressed  by  failure 
of  the  coronary  circulation ;  the  paralysis  of  the 
muscles  is  increased  by  want  of  blood  within 
them_;  and  the  temperature  falls  from  failure  of 
the  circulation  generally. 

In  non-fatal  cases  recovery  naturally  occurs 
by  restoration  of  the  cerebral  circulation  in  the 
recumbent  position,  and  consequent  stimulation 
of  the  cardiac  centre.  Other  circumstances  fa- 
vour the  recovery  of  the  general  circulation,  such 
as  the  relaxation  of  the  arteries,  and  the  partial 
restoration  of  the  respiratory  and  other  func' 
tions,  which  quickly  react  upon  the  heart. 

Diagnosis. — Syncope  has  to  be  diagnosed  from 
other  conditions  in  which  loss  of  consciousness  U 
a  prominent  symptom;  and  chiefly  from  epilepsy 
'apoplexy'  from  any  cause,  concussion  of  the 
brain,  shock,  and  from  poisoning  of  many  kinds,  in- 
cluding suflJbcation  by  certain  gases  and  drunken- 
ness. From  such  of  these  conditions  as  com- 
mence in  the  brain,  and  from  poisoning  (unless 
the  poisons  act  as  cardiac  depressants)  syncope 
is  readily  distinguished  by  the  characters  of  the 
pulse.  The  diagnosis  of  shock,  which  usually 
produces  a  degree  of  syncope,  is  described  in  thfl 
article  on  that  subject.    See  Shock. 

Prognosis. — The  prognosis  of  syncope  depends 
upon  its  cause,  and  upon  the  practicability  of 
immediate  treatment.  If  due  to  organic  disease 
of  the  organs  of  circulation,  or  to  serious  injury, 
acute  poisoning,  excessive  heat,  or  profuse  haemor- 
rhage, the  ease  is  serious,  and  may  prove  fatal 
unless  treatment  be  instantly  applied.  If,  on  the 
other  liand,  the  cause  of  the  faintness  lie  in  an 
excitable  nervous  system,  momentarily  depressed 
by  some  pnssing  emotional  disturbance,  or  by 
impurity  of  the  atmosphere,  the  attack  may  be 
pronounced  free  from  danger,  although  liable  to 
recur. 

TRBATjrENT. — In  the  treatment  of  syncope  two 
indications  are  equally  urgent,  namely,  removal 
of  the  cause  of  faintness,  and  restoration  of  the 
action  of  the  Jienrt.  If  the  patient  should  not 
have  fallen,  ho  must  be  immediately  laid  flat  on 
his  back ;  the  atmosphere  should  be  rendered  as 
pure  as  possible  by  throwing  open  the  windows 
and  doors,  by  removal  to  the  open  air,  and  by 
preventing  people  from  crowding  around;  and  the 
dress  should  be  loosened  about  the  neck,  chest 
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and  abdomen.  If  hsemorrbage  occur  means  must 
be  taken  to  stop  it.  Cardiac  stimulants,  direct 
or  indirect,  must  then  be  employed.  The  most 
available  and  powerful  of  these  is  alcohol,  in 
the  form  of  brandy  or  other  spirit;  and  this 
may  be  given  either  pure  or  in  water,  and  in  an 
amount  which  will  vary  with  the  individual  case, 
as  estimated  by  the  immediate  result.  Sal  vola- 
tile ether,  eau  de  Cologne,  if  available,  are 
equally  valuable  cardiac  stimulants.  Should  the 
patient  be  unable  to  swallow,  these  substances, 
as  well  as  warm  liquids,  must  be  given  at  once 
as  enemata;  or  ether  may  be  injected  under 
the  skin  of  the  prsscordium.  Carbonate  of  am- 
monia ('  smelling  salts  ')  and  other  strong  smeU- 
ing  compounds,  including  perfumes,  fanning, 
cold  douches,  and  refrigerant  applications  of  eau 
de  Cologne  or  other  spirit  to  the  temples  and 
hands,  are  other  ready  methods  of  exciting  the 
heart  reflexly  through  the  nervous  centres.  If 
these  measures  fail  after  a  fair  trial  the  con- 
dition of  the  patient  is  very  serious.  The  syste- 
matic employment  of  efficient  means  of  resusci- 
tation must  then  be  had  recourse  to,  including 
friction  of  the  limbs  and  trunk,  galvanisation  oi 
the  region  of  the  heart,  and  even  transfusion  of 
blood.    See  Eesuscitation  (A.). 

In  cases  ending  favourably  the  patient  must 
be  careful  not  to  assume  the  erect  position  too 
hastily,  or  to  undergo  much  exertion,  until  some 
rest  have  been  obtained  or  some  stimulant  or 
nourishment  administered. 

The  occurrence  of  syncope  is  sometimes  the 
first  indication  of  the  existence  of  serious  or- 
ganic disease  of  the  heart  or  other  organ;  and 
it  should  suggest  a  careful  examination  of  the 
patient,  and  the  adoption  of  measures  likely  to 
prevent  the  return  of  such  a  dangerous  symptom, 
that  is,  the  avoidance,  as  far  as  they  are  avoid- 
able of  the  principal  causes  already  mentioned. 

J.  MlTCHKLL  BeUCB. 

SYNOCHA  (o-uvox^,  I  carry  with).— St- 
NON. :  Febris  coniinua. 

STWOCHnS  (o-we'xa),  I  hold  or  keep  to- 
gether).—Stnon.  :  F6bris  continens. 

Synocha  and  synochus  are  now  obsolete  terms, 
which  were  used  for  many  centuries  as  epithets  of 
two  distinct  types  of  fever,  but  in  different  senses 
at  different  periods.  A  complete  history  of  their 
varying  meanings  would  occupy  much  space;  a 
few  illustrations  of  it  only  need  be  given.  _  Syno- 
cha does  not  occur  in  Galen's  extant  writings  ; 
and  Synochus  is  by  him  contrasted  with  -Kvptrbs 
avuix^hs,  and  defined  to  be  a  fever  whose  course 
is  steady  and  uniform  from  its  beginmng  to  its 
end  Under  it,  in  his  Method.  Medend.,  lib.  ax., 
cap.  iii.  he  admits  three  varieties,  namely,  1, 
when  the  temperature  remains  steady ;  2,  when 
it  rises  steadily;  and  3,  when  it  falls  steadily 
during  the  whole  course  of  the  fully  estabbshed 
disease.  The  moaning  of  the  term  has  no  refer- 
ence to  the  duration  of  the  fever.  TrKperbs 
(ri-«x^s.  on  the  contrary,  is  a  fever  with  paro- 
xysms and  remissions.  Galen,  Dcfinit.  Med., 
18G-7 

In  the  second  edition  of  Stephen  Blancard's 
Lnxicon,  A.D.  1717,  from  which  the  etymology 
given  above  is  taken,  synocha  is  a  continued 
fever,  of  oevoral  days'  duration,  with  paroxysms 
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and  remissions,  attended  by  remarkable  heat, 
and  sometimes  putrid.  It  may  be  either  quo- 
tidian, tertian,  or  quartan.  By  this  he  seems 
to  mean  that  exacerbations  may  take  place  on 
those  days,  but  the  fever  is  remittent  not  inter- 
mittent. Synochus  is  a  continuous  fever  (Jebris 
continens),  often  hifiting  several  days,  unattended 
by  serious  symptoms,  and  is  either  simple  or 
putrid,  according  to  its  severity. 

Linnseus.in  1763,  and  De  Sauvages,  in  1768, 
both  define  synocha  to  be  a  fever  not  lasting 
more  than  a  week,  synochuB  one  not  lasting 
more  than  two  or  three  weeks.  ' 

CuUen,  in  1785,  dissatisfied,  he  saya,  with  the 
previous  use  of  the  words,  gives  to  them  a  special 
meaning  of  his  ovra.  In  his  nosology  synocha  is 
a  fever  with  very  high  temperature ;  a  frequent, 
strong,  hard  pulse ;  red  urine  ;  and  very  little 
disturbance  of  the  sensorium,  Synochus  is  a 
contagious  disease,  in  which  the  fever  combines 
the  symptoms  of  synocha  and  of  typhus  ;  begin- 
ning as  synocha,  towards  the  end  it  becomes 
typhus. 

With  this  variety  of  meaning  it  is  not  sur- 
prising that  the  same  disease  is  placed  under 
synocha  by  one  author,  under  synochus  by 
another.  As  the  further  use  of  these  terms, 
apart  from  their  incongruity  with  modem  sys- 
tems of  classification,  can  only  perpetuate  this 
confusion,  they  may  be  allowed  to  become  obso- 
]^g(;g_  James  Andrew. 

STWOVTAL  DISEASES.  See  Soisrs, 
Diseases  of. 

STPHUiIS  (etymology  uncertain.  Per- 
haps from  cvv,  with,  or  avs,  a  swine,  and  tpiXite, 
I  love;  or  from  (n<pKo^,  crippled,  maimed). — 
Stnon.:  Vulg.,  Pox;  Ft.  VeroU;  Ger.  Lust- 
seuche. 

Definitiok. — A  specific  contagious  non-infec- 
tious disease  ;  communicable  by  contact  of  the 
poison  with  a  breach  of  surface,  or  by  hereditary 
transmission.  Syphilis  is  characterised  by  a 
period  of  incubation ;  and  (except  in  the  case 
of  inheritance)  by  certain  changes  at  the  seat 
of  contagion,  and  in  the  proximate  lymphatic 
glands.  These  are  followed  by  an  eruption  on 
the  skin  and  mucous  membrane,  and  sometimes 
by  lesions  of  the  deeper  tissues  and  viscera. 

HiSTOET. — The  origin  of  syphilis  is  unknown. 
In  India  and  China  there  is  little  doubt  that  the 
disease  existed  centuries  ago ;  but  the  time  at 
which  it  first  appeared  in  Europe  has  given  rise 
to  much  discussion,  and  is  still  the  subject  of 
dispute.  Some  writers  maintain  that  sj-philis 
was  introduced  by  the  followers  of  Columbus 
from  the  West  Indies,  on  their  return  from  the 
discovery  of  Hayti  in  1493.  Others  again  hold 
that  it  first  broke  out  among  the  French  soldiers 
during  the  siege  of  Naples  in  1494-5.  There 
can  be  no  doubt  that  syphilis  of  a  very  severe 
character  was  prevalent  in  Southern  Europe  to- 
wirds  the  close  of  the  fifteenth  century,  when 
indeed  it  seems  to  have  been  first  clearly  recog- 
nised and  described;  but  it  is  also  probable  that 
the  disease  had  existed  even  in  Europe  long 
before  that  time. 

iETioLooT.—  There  is  but  one  cause  of  syphilis, 
namely,  the  absorption  of  the  virus  into  the 
blood,  and  its  gradual  difiVision  throughout  the 
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body.  It  was  formerly  taiiglit — a  doctrine  for 
which  John  Hunter  was  largely  responsible — 
that  syphilis,  the  soft  chancre,  and  gonorrhcea 
were  due  to  one  virus.  This  was  more  or  less 
generally  accepted  until  1838,  when  Eicord's  re- 
searches confirmed  the  conclusions  arrived  at 
long  before  by  Balfour  (1767),  and  Benjamin 
Bell  (1793),  to  the  effect  that  gonorrhoea  had 
nothing  whatever  to  do  with  the  other  two  dis- 
orders. The  next  step  was  complpted  in  1852, 
by  the  publication  of  Bassereau's  evidence,  based 
on  the  comparison  of  a  large  number  of  cases  of 
venereal  sore  with  their  source  of  contagion.  The 
results  of  these  observations  tended  to  show  that 
the  '  soft  chancre '  was  a  local  afFectiony  quite 
distinct  from  the  general  disease  syphilis.  This 
is  the  view  most  generally  held  at  the  present 
day,  and  those  who  hold  it  are  now  called  dualists. 
A  smaller  number  of  authors,  however,  still 
maintain  that  syphilis  and  the  soft  sore  are 
products  of  the  same  virus,  and  to  such  the  term 
unicist  is  applied.  The  discussion  of  unity  and 
duality  does  not  come  within  the  scope  of  this 
article.  It  is  suflBcient,  therefore,  to  state  that 
it  is  from  the  more  generally  accepted  or  dual- 
ist point  of  view  that  the  present  account  is 
written.  Consequently,  when  the  term  syphilis 
is  used,  the  constitutional  disease  is  always  to 
be  understood.  The  local  suppurating  sore  or 
soft  chancre  is  described  elsewhere.    See  Veke- 

EEAL  SOHB. 

One  attack  of  syphilis  iisually  affords  pro- 
tection against  a  second  throughout  the'  lifetime 
of  the  individual.  In  the  rare  instances  in 
which  a  person  suffers  more  than  once,  the 
second  attack  is,  as  a  rule,  modified  by  the 
previous  one. 

Besides  being  capable  of  contaminating  others 
by  direct  contact,  the  subject  of  acquired  syphi- 
lis is  also  liable,  during  a  variable  period,  to 
transmit  the  taint  to  his  offspring  ;  but  whether 
the  inherited  form  of  disease  be  fm-ther  trans- 
missible to  the  next  generation  remains  doubtful. 

It  is  probable  that  many  persons,  though 
exposed  to  contagion,  escape  syphilis  as  they 
escape  other  contagious  diseases,  from  want  of 
susceptibility.  On  the  other  hand,  some  persons 
appear  to  be  particularly  susceptible  to  noxious 
influences,  and  suffer  more  than  once  from  the 
same  contagious  disorder.  The  reason  of  such 
peculiarity  is  not  yet  understood. 

PATnOLOGY  AND  AnATOMICAX  CHARACTERS.  

The  essential  nature  of  the  syphilitic  poison  is 
unknown.  Certain  elements  have  been  reported 
as  found  exclusively  in  the  blood  or  tissues  of 
syphilitic  persons  ;  but  not  on  conclusive  evi- 
dence. The  recent  views  on  this  subject  of 
Klebs,  Aufrecht,  and  Birch-Hirschfeld  will  be 
found  in  the  Lancet  for  August  26,  1882,  p.  316. 
Whether  syphilis  is  a  special  disease  or  to  be 
classed  among  the  exanthemata,  need  not  be  dis- 
cussed here.  It  will  be  sufiicient  to  point 
out  that  while  it  resembles  the  acute  fevers  in 
having  a  period  of  incubation,  in  the  develop- 
ment of  an  exanthem,  and  in  the  protection 
commonly  afforded  by  one  attack  against  suIjsc- 
quent  ones,  it  yet  differs  from  them  in  its  long 
duration  and  liability  to  relapse,  in  the  non-in- 
feetious  nature  of  its  poison,  and  in  its  capability 
of  being  greatly  iiofluenced  by  certain  remedies. 
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"When  the  syphilitic  poison  has  been  absorbed, 
it  multiplies  until  the  whole  system  becomes 
pervaded  by  it.  How  soon  this  absorption 
takes  place  is  not  known.  Some  believe  that 
the  virus  remains  localised  at  or  about  the  seat 
of  inoculation  during  the  incubation-period. 
Hence,  of  late  years  excision  of  the  initial  lesion 
has  been  again  extensively  practised  by  Auspitz 
and  others,  with  the  object  of  preventing  further 
development  of  the  disease.  The  results  of  these 
experiments,  however,  have  not,  so  far,  proved 
that  the  removal  or  destruction  of  the  initial 
manifestation  at  any  stage  of  its  development 
can  prevent  general  infection. 
_  The  changes  which  syphilis  produces  in  the 
tissues  are  chiefly  of  an  inflammatory  nature. 
The  process,  which  is  essentially  the  same  in  the 
primary  induration  and  in  the  later  manifestations 
of  the  disease,  begins  by  the  production  of  nume- 
rous small  round  cells,  which  are  situated  chiefly 
in  the  outer  portion  of  the  sheath  of  minute 
blood-vessels,  and  imbedded  in  a  delicate  stroma. 
Thus  the  growth  is  of  the  nature  of  granula- 
tion-tissue, and  does  not  present  any  elements 
peculiar  to  syphilis.  It  is  at  first  a  highly 
organised  tissue,  rich  in  blood-vessels  ;  but  sub- 
sequently shows  a  marked  tendency  to  vascular 
thrombosis  and  consequent  degeneration. 

The  new  growth  may  develop  in  a  difiused 
infiltrating  form,  involving  a  greater  or  less  ex- 
tent of  the  invaded  tissues ;  or  in  the  circum- 
scribed masses  known  as  gummata.  Any  of  the 
structures  of  the  body  may  be  attacked,  most 
commonly,  perhaps,  the  subcutaneous  connective 
tissue  ;  but  bone,  muscle,  the  blood-vessels,  the 
placenta,  and  the  internal  viscera  are  all  liable 
to  suffer ;  and  although  the  morbid  growth  is 
essentially  the  same  wherever  it  is  developed, 
it  of  course  presents  differences  in  appearance, 
according  to  the  particular  tissue  or  organ 
affected. 

It  is,  however,  the  circumscribed  swelling  or 
gumma  that  is  most  characteristic  of  syphilis. 
In  its  typical  form  it  appears  as  a  yellowish, 
tough,  somewhat  elastic,  and  sharply  circum- 
scribed mass,  varying  usually  from  the  size  of  a 
marble  to  that  of  a  large  chestnut.  It  is  also 
often  caseous  in  the  middle,  and  is  surrounded 
by  a  highly  vascular  fibrous  investment.  Gum- 
mata are  frequently  associated  with  the  diflfused 
form  of  growth,  which  after  a  time  becomes  con- 
verted into  a  tough  fibrous  tissue  ;  this  finally 
contracts,  and  thus  puckers,  deforms,  and  often 
seriously  affects  the  functions  of  the  organ  in 
which  it  grows.  Fibroid  induration  and  scarring 
are  not  uncommonly  discovered  in  the  organs  of 
syphilitic  subjects,  but  fibroid  disease  is  not 
generally  recognised  as  being  unquestionably 
syphilitic  unless  gummata  be  also  present. 

Besides  the  changes  that  have  just  been  de- 
scribed, lardaceous  disease  is  frequently  caused  by 
syphilis.  Indeed  this  is  probably  the  commonest 
visceral  afi'ection  found  in  the  bodies  of  old 
syphilitic  persons. 

Modes  of  Communication. — Before  consider- 
ing the  diiferent  ways  in  which  syphilis  may  be 
propagated,  it  is  necessary  to  mention  the  vehicles 
of  the  virus.    These  are  ; 

1.  The  discharge  of  the  initial  lesion. 

2.  The  secretious  of  all  the  secondary  eruptive 
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lesions,  especially  of  the  moist  papules  known 
as  mucous  patches  or  tubercles. 

3.  The  blood,  during  the  continuance  of 
secondary  symptoms. 

The  secretions  of  the  later  or  tertiary  affec- 
tions have  not  been  proved  to  be  contagious,  nor 
have  the  physiological  secretions  of  a  syphilitic 
person — for  example,  the  saliva,  sweat,  tears, 
semen,  milk — unless  mixed  with  the  secretions 
of  syphilis  or  with  the  blood,  even  though  the 
disease  be  in  an  early  stage.  Further,  the  secre- 
tions of  other  diseases  from  which  a  syphilitic 
person  may  be  suffering  are  not  always  con- 
tagious. This  at  least  is  the  case  -with  regard 
to  vaccinia;  for  healthy  children  have  been  often 
vaccinated  from  syphilitic  ones  without  con- 
tracting syphilis. 

The  sources  of  contagion  being  so  numerous, 
It  is  easy  to  understand  that  the  modes  of  com- 
munication must  be  so  also.  They  may  be 
described  under  three  heads : — 1.  direct  contact ; 
2.  mediate  communication ;  and  3.  hereditary 
transmission. 

1.  Direct  contact. — In  the  great  majority  of 
cases  syphilis  is  imparted  during  sexual  inter- 
course, first,  because  the  genital  organs  are 
the  most  frequent  seat  of  the  contagious  lesions  ; 
secondly,  because  the  delicate  epithelium  of  those 
organs  is  especially  liable  to  abrasion  during 
coitus.  Hence  syphilis  is  usually  described  as 
a  venereal-disease,  but  it  should  always  be  re- 
membered that  it  is  not  necessarily  so.  Where- 
ever  the  poison  comes  in  contact  wdth  a  broken 
surface,  it  may  be  absorbed  and  general  infection 
follow.  Instances  of  syphilis  being  conveyed  quite 
independently  of  sexual  relations  are  unfortu- 
nately far  from  rare.  Perhaps  the  most  frequent 
mode  of  extra-genital  contagion  is  the  contamina- 
tion of  a  wet  nurse  by  a  syphilitic  child,  or  of  a 
child  by  its  nurse.  The  disease  may  also  be  spread 
by  kissing,  contagious  syphilitic  lesions  being 
very  common  aboiit  the  lips  and  in  the  mouth. 
Again,  medical  men  and  midwives  not  unfre- 
quently  contract  syphilis  by  attending  diseased 
women  in  labour;  and  surgeons  by  examining  or 
operating  upon  syphilitic  persons. 

2.  Mediate  communication. — ^When  syphilis  is 
communicated  indirectly  the  medium  may  be  of 
almost  endless  variety.  Articles  which  are  used 
in  common  by  different  persons,  such  as  spoons, 
drinking  vessels,  pipes,  &c.,  are  perhaps  the 
commonest  media;  implements  used  in  various 
trades — the  tubes  used  in  glass-blowing,  for  ex- 
ample— have  also  acted  in  the  same  way.  Again, 
through  the  performance  of  tattooing,  cupping, 
catheterisation  of  the  Eustachian  tube,  &c.,  by 
ignorant  persons  and  quacks,  the  disease  has 
been  communicated,  and  it  has  also  happened 
during  vaccination  ;  but  in  this  country,  where 
that  operation  is  performed  only  by  duly  qualified 
medical  men,  such  an  accident  is  of  extreme 
rarity.  Another  mode  of  mediate  communication, 
where  one  person  conveys  syphilis  to  a  third 
through  the  medium  of  a  second  who  escapes 
contagion,  has  also  been  described  by  various 
authors. 

3.  Hereditary  transmission. — Our  knowledge 
is  still  imperfect  respecting  the  ways  in  which 
syphilis  may  be  transmitted  from  parent  to  child  ; 
and  the  questions  involved  are  much  too  wide 


for  discussion  in  this  article.  Consequently,  no 
attempt  will  be  miule  to  do  more  than  state 
briefly  the  facts  which  are  most  generally  ac- 
cepted, and  the  most  usual  course  of  events  when 
syphilitic  persons  become  parents. 

In  the  first  place  it  must  be  remembered  that 
the  child  does  not  necessarily  become  contami- 
nated, in  whatever  stage  of  syphilis  the  parents 
may  be.  As  a  rule,  however,  the  more  recent 
the  infection  of  the  parents  the  more  likely  is 
the  child  to  inherit  the  disease.  The  elder 
children  usually  suffer  most  seversly  ;■  but  this 
is  by  no  means  always  the  case.  For  instance, 
treatment  has  great  infiuence  over  the  transmis- 
sive  power,  and  a  healthy  child  may  be  born 
while  the  mother  is  under  the  influence  of 
mercury,  but  a  subsequent  one  may  be  tainted, 
if  treatment  have  been  discontinued,  and  the 
disease  have  again  resumed  activity.  There  are 
also  periods  of  quiescence  in  syphilis  independent 
of  treatment,  during  which  healthy  children  are 
sometimes  bom.  When  the  infection  of  both 
parents  is  recent  the  child  almost  invariably 
suffers,  and  this  is  also  the  case  if  the  mother 
alone  be  diseased.  Under  such  circumstances 
abortion  or  premature  birth  is  common.  When 
the  father  alone  is  syphilitic,  both  mother  and 
child  may  escape.  Some  believe  that  a  syphilitic 
father  may  procreate  a  diseased  child  while  the 
mother  escapes,  hut  this  is  by  no  means  proved. 
Indeed,  it  appears  most  probable  that  the  mother 
of  a  syphilitic  child  does  not  really  escape  con- 
tagion, although  she  may  show  no  characteristic 
signs  of  the  disease.  The  most  weighty  evidence 
in  support  of  this  view  is  that  known  as  '  Colles's 
law' — namely,  that  the  mother  of  a  syphilitic 
child  never  becomes  infected  by  it  after  birth  ; 
and  further,  seems  proof  against  contagion  in  any 
other  "way.  In  the  eases  where  the  mother  does 
not  show  the  ordinary  early  signs  of  syphilis, 
it  is  believed  by  many  that  the  foetus  becomes 
diseased  directly  by  the  father,  and  in  turn 
infects  the  mother  through  the  placental  circula- 
tion ('  choc  en  retour').  There  is  much  evidence 
in  favour  of  this  view.  Lastly,  if  the  mother 
acquire  syphilis  during  the  earlier  months  of 
pregnancy  the  child  commonly  suffers ;  but  if  she 
be  infected  after  tlie  seventh  month  the  child  may 
escape. 

Symptoms. — The  symptoms  of  syphilis  are 
usually  divided  into  three  groups — primary, 
secondary,  and  tertiary.  And  although  such 
division  is  really  artificial,  it  will  be  useful  to 
retain  these  terms  for  the  purpose  of  descrip- 
tion ;  but  it  must  be  borne  in  mind  that  the 
patient  dtiring  the  primary  stage  is  just  as 
much  the  subject  of  syphilis  as  during  the  stage 
of  general  symptoms,  and  that  in  certain  cases 
the  signs  proper  to  all  three  periods  may  be 
present  at  the  same  time. 

Primary  sypMlis. — A  patient  is  said  to  be 
suffering  from  primary  syphilis  as  long  as  the 
initial  manifestation  (hard  chancre),  and  the 
accompanying  glandular  enlargement,  remain  the 
sole  signs  of  the  disease. 

Wlien  the  syphilitic  poison,  unmixed  with  any 
irritating  matter,  has  been  inoculated,  the  abrasion 
quickly  heals,  and  no  further  change  is  observed 
for  three  Aveeks  or  a  month.  This  interval  is 
called  the  period  of  incubation,  and  \xe  average 
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length,  judging  from  cases  of  experimental  inocula- 
tion, is  about  twenty-four  days ;  but  it  may  be  as 
short  as  ten,  or  as  long  as  forty-six  days.  After 
the  lapse  then  usually  of  an  interval  of  three  or 
four  weeks,  a  certain  change  occurs  at  the  site  of 
inoculation,  which  is  called  the  initial  manifesta- 
tion or  lesion.  This  may  assume  various  forms, 
and  is  commonly  termed  a  hard,  or  indurated,  or 
infecting  chancre.  The  initial  lesion  presents 
certain  differences  in  appearance,  according  to  its 
position,  and  according  to  whether  it  be  irritated 
or  not.  Its  chief  characteristic  is  the  presence 
•of  induration  at  its  base,  and  the  aspect  of  the 
sore  is  much  affected  also  by  the  degree  m  which 
this  hardness  is  developed.  Sometimes  the  lesion 
appears  as  a  hard  desquamating  papule  ;  some- 
times as  a  weU-marked  indurated  ulcer,  having 
a  hard  well-defined  base  and  thickened  adherent 
margins  (the  so-called  '  Sunterian  chancre ') ;  but 
most  commonly  as  an  erosion  or  shallow  ulcer, 
with  an  amount  of  induration  which  varies  much 
in  different  cases,  and  which  is  not  always  easily 
appreciable  unless  care  be  taken.  Sometimes 
the  induration  develops  in  a  thin  layer,  like  a 
piece  of  parchment  or  even  paper ;  hence  the 
term  '  parchment  sore '  often  applied  to  this  form 
of  the  initial  lesion.  In  rare  instances,  especi- 
ally in  women,  induration  appears  to  be  absent 
altogether.  The  secretion  is  thin,  scanty,  non- 
purulent, and  not  inoculable  on  the  bearer. 
Hence,  the  syphilitic  primary  sore  is  usually 
single,  contrasting  strongly  in  this  respect  with 
the  local  chancre,  in  which  multiplicity  is  the 
rule.  The  sore  is  indolent  and  often  painless, 
and  tends  to  disappear  spontaneously  after  having 
lasted  several  weeks  or  months. 

The  seat  of  the  initial  lesion  is  most  frequently 
the  genital  organs,  but,  as  has  already  been  stated, 
absorption  of  the  poison  may  occur  in  any  situa- 
tion where  a  breach  of  surface  exists.  Conse- 
quently the  initial  lesion  may  be  found  on  any 
part  of  the  body,  as  about  the  lips  or  mouth  in 
children,  on  the  nipple  in  nurses,  or  on  the  hand 
or  finger  in  the  case  of  doctors  and  midwives. 

If,  as  frequently  happens,  irritating  matter  of 
any  kind  have  been  inoculated  along  with  the 
syphilitic  poison,  the  course  of  events  will  vary 
according  to  circumstances.  Thus,  if  it  be 
mixed  with  ordinary  pus,  irritation  will  begin  at 
once  at  the  site  of  inoculation.  Again,  if  the 
pus  of  the  local  chancre  have  also  been  absorbed 
(a  very  common  occurrence),  the  period  of  incuba- 
tion will  be  occupied  by  the  course  of  the  suppura- 
ting sore,  which  may  or  may  not  have  healed  at 
the  time  the  change  peculiar  to  syphilis  occurs. 
If  the  sore  be  still  present,  induration  will  develop, 
and  the  lesion  will  for  a  time  assume  the  characters 
of  both  varieties  of  sore  ;  but  if  it  have  healed, 
the  cicatrix  will  harden  and  eventually  assume 
more  or  less  closely  the  appearance  of  one  or 
other  of  the  varieties  of  initial  lesion  which  have 
just  been  mentioned. 

The  progress  of  the  initial  lesion  is  usually 
slow.  The  duration  varies  from  two  or  three 
weeks  to  several  months,  according  to  its  size,  and 
the  influence  of  treatment.  It  sometimes  breaks 
out  again  after  cicatrisation  ;  induration  may 
also  reappear  without  fresh  contagion.  If  the 
sore,  from  irritation  of  any  kind,  be  made  to  sup- 
purate, the  secretion  maybecomeinoculable  on  the 
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bearer.  When  the  chancrous  and  syphilitic  poisons 
have  both  been  inoculated,  the  resulting  lesion 
has  been  termed  by  EoUet  a  '  mixed  chancre.' 

Glandular  Enlargement. — On  whatever  part  of 
the  body  the  initial  lesion  may  be  situated,  the 
nearest  lymphatic  gland  or  glands  become  per- 
ceptibly enlarged  in  from  seven  to  fourteen  days 
after  its  appearance.  The  whole  group  is  usually 
affected,  but  the  gland  most  directly  connected 
with  the  point  of  contagion  enlarges  first,  and 
often  attains  a  greater  size  than  the  others. 
Each  gland  can  be  felt  as  a  separate  distinct 
indolent  swelling,  usually  about  the  size  of  a 
marble,  the  cellxdar  tissue  and  skin  remaining 
free.  At  this  time  the  enlargement  commonly 
remains  limited  to  the  nearest  group,  but  later  is 
sometimes  general.  Suppuration  of  the  glands 
probably  never  occurs  unless  there  be  some  source 
of  irritation  in  addition  to  the  syphiKtic  poison  ; 
or  the  patient  be  scrofulous,  or  over-exert  or 
injure  himself,  or  be  in  bad  health  from  some 
other  cause.  Even  when  suppuration  does  occur, 
the  abscess  is  always  of  a  simple  nature,  and  the 
matter  is  not  inoculable  on  the  bearer  imless  the 
local  chancre  be  present  as  well,  and  direct  ab- 
sorption of  chancrous  pus  take  place  {see  Brao), 
Besides  the  glands,  the  lymphatic  vessels  leading 
to  them — those  of  the  penis,  for  example — are 
frequently  enlarged  also,  and  can  be  felt  as  hard 
cords,  freely  movable  beneath  the  skin. 

Secondary  Syphilis. — After  the  development 
of  the  initial  manifestation,  with  its  accompanying 
adenopathy,  another  interval  occurs  before  further 
signs  appear.  This  period  is  sometimes  called 
the  '  second  incubation,'  to  distinguish  it  from 
that  which  intervenes  between  contagion  and  the 
appearance  of  the  initial  lesion.  This  second 
period  of  quiescence,  counting  from  the  appear- 
ance of  the  initial  lesion  to  the  appearance  of  the 
general  eruption,  is  usually,  unless  prolonged  by 
treatment,  about  six  weeks.  Thus  as  a  general 
rule  it  may  be  stated  that  the  exanthem  appears 
from  sixty  to  seventy  days  after  contagion ;  from 
forty  to  fifty  after  the  initial  lesion ;  and  from 
thirty  to  forty  after  enlargement  of  the  proximate 
lymphatic  glands. 

During  the  earlier  part  of  this  period  the 
patient  commonly  does  not  feel  ill,  but  towards 
its  close,  and  shortly  before  the  appearance  of 
the  exanthem,  some  patients,  especially  women, 
if  they  be  not  already  under  the  influence  of 
mercury,  develop  certain  symptoms  of  constitu- 
tional derangement  which  have  received  the  name 
of  prodromata.  Thus  the  patient  may  become 
pale  and  anaemic,  and  may  suffer  from  shortness 
of  breath  and  lassitude.  In  addition,  headache, 
loss  of  appetite,  malaise,  pains  in  the  limbs  and 
back,  and  sometimes  rise  of  temperature,  and 
other  symptoms  known  under  the  name  of 
'  syphilitic  fever  '  are  present.  During  this  period 
also,  as  was  first  pointed  out  by  Ricord  and 
Grassi,  whose  conclusions  have  since  been  con- 
firmed by  Wilbouchewitch,  Keyes,  and  others,  the 
proportion  of  red  blood-cells  is  diminished.  The 
prodromata  are  usually  mild  in  degree,  but 
occasionally  they  are  intense.  Thus,  headache 
may  be  agonizing,  and  in  rare  instances  the 
amount  of  constitutional  disturbance  is  so  great 
that  the  onset  of  one  of  the  acute  specific  fevers 
may  be  suspected. 
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Cutaneous  system. — At  the  end  of  this  second 
interval  of  quiescence  then,  and  having  been 
preceded  or  not  by  some  of  the  symptoms  just 
mentioned,  the  first  general  eruption  appears. 
This,  in  the  vast  majority  of  cases,  takes  the 
form  of  roseola,  consisting  of  numerous  rosy  red 
spots,  varying  in  size  from  a  homp-seed  to  a 
shilling,  fading  on  pressure  at  fijst,  but  after- 
,  wards  becoming  dull  red  or  brownish,  and  finally 
disappearing  altogether,  sometimes  with  slight 
j  desquamation  of  the  cuticle.  The  spots  usually 
[appear  first  about  the  flanks,  chest,  and  abdo- 
men. The  extent  and  duration  of  roseola  vary 
much  in  different  persons.  It  may  be  limited  to 
a  few  faint  spots  on  the  anterior  surface  of  the 
trunk,  or  the  whole  body  may  be  covered  with  the 
rash,  in  which  case  it  often  greatly  resembles  that 
of  measles.  Roseola  may  appear  suddenly  and 
disappear  quickly,  or  it  may  last  for  several  weeks 
and  indeed  occasionally  for  months,  if  untreated. 
It  sometimes  relapses,  but  in  that  case  is  never 
general,  being  usually  limited  to  a  few  blotches 
on  the  forehead,  trunk,  or  limbs. 

As  the  macular  eruption  fades,  papules  not 
uncommonly  appear,  so  that  a  maculo-papular 
eruption  is  often  seen  in  early  syphilis.  The 
papules  are  raised,  bright  red  at  first,  but  soon 
changing  to  the  so-called  '  coppery '  hue,  which, 
however,  is  much  more  like  that  of  raw  ham. 
Finally,  the  cuticle  separates  in  scales,  leaving  a 
characteristic  silvery  border  or  'collarette'  round 
the  base  of  the  papule.  The  papules  are  very 
liable  to  relapse,  and  the  oftener  they  re-appear 
the  more  scaly  they  become.  When  they  fade 
a  brown  stain  is  left,  which  gradually  disappears 
without  leaving  any  scar.  At  this  time  also 
crusts  are  frequently  present  on  the  scalp  among 
the  hair,  which  itself  becomes  dry  and  withered, 
and  at  a  later  period  very  often  falls  out  either 
generally  or  in  patches.  Besides  the  scalp  the 
eyebrows,  eyelids,  axillse,  and  indeed  all  the  hairy 
regions  of  the  body,  may  suiFer.  The  nails  also 
are  liable  to  be  attacked  in  several  ways.  See 
Nails,  Diseases  of. 

Though  the  macular  and  papular  syphilides 
are  by  far  the  most  frequent  forms  of  early  rash, 
vesicular,  pustular,  and  iilcerating  eruptions 
sometimes  appear  during  the  secondary  stage, 
the  two  latter  being  most  common  in  patients  of 
bad  constitution. 

The  earlier  eruptions  are  usually  superficial, 
and  widely  spread.  The  colour  is  at  first  bright 
red,  but  afterwards  ham-red.  Except  in  the  case 
of  the  earliest  rash,  the  papule  forms  the  base  of 
the  eruption.  Irritation  and  itching  are  usually 
absent.  The  eruption  has  certain  favourite  seats, 
namely,  the  trunk,  the  border  of  the  hairy  scalp, 
and  the  flexor  surface  of  the  limbs,  including  the 
palms  and  soles.  Several  forms  of  eruption  are 
often  present  at  the  same  time ;  most  commonly 
maculaj  and  papules,  but  sometimes  papules  and 
vesicles,  or  pustules.  They  all  tend  to  disappear 
spontaneously,  and,  except  the  pustular  form, 
■without  leaving  any  scar. 

Mucous  meml)ranes. — Besides  the  affections  of 
the  skin,  lesions  of  the  raucous  membrane,  parti- 
cularly that  of  the  mouth  and  throat,  are  nearly 
always  present  during  the  secondary  stage.  Ery- 
thema, excoriations,  or  shallow  ulcers  are  very 
common  about  the  fauces  and  tonsils,  as  well  as 


on  the  buccal  surface  and  tongue,  during  the 
early  portion  of  this  stage;  and  the  nasal  and 
laryngeal  mucous  membrane  is  also  liable  to 
be  similarly  aflFected.  Equally  common,  though 
usually  somewhat  later,  are  mucous  patches  or 
tubercles  (condylomata).  They  are  merely  the 
papules  of  the  general  eruption  altered  by  mois- 
ture, and  are  most  common  on  the  mucous 
surfaces  and  in  localities  where  skin  and  rau- 
cous membrane  join,  for  instance,  on  the  genital 
organs,  at  the  angles  of  the  mouth,  and  round 
the  anus ;  but  in  dirty  people  they  may  form 
between  the  toes,  about  the  umbilicus,  and  even 
behind  the  ears. 

These  affections  of  the  skin  and  mucous  sur- 
faces are  often  accompanied  by  more  or  less 
deterioration  of  the  general  health,  with  pallor, 
lassitude,  and  considerable  loss  of  weight.  Pains 
in  the  muscles,  bones,  or  joints  (osteocopic  pains) 
and  sometimes  periosteal  swellings  or  synovial 
efiusions  also  occur ;  as  well  as  more  or  less 
general  enlargement  of  remote  lymphatic  glands, 
particularly  those  of  the  neck  and  beneath  the 
jaw;  but  the  axillary,  epitrochlear,  and  indeed 
all  the  glands  within  reach,  may  be  enlarged. 
Iritis  is  also  liable  to  come  on  about  this  time, 
and  later,  choroiditis.  Sometimes,  but  more 
rarely,  affections  of  the  auditory  apparatus  are 
present. 

The  number,  extent,  and  severity  of  the  secon- 
dary manifestations  vary  greatly  in  different 
persons.  In  some  cases  roseola,  and  sUght  red- 
ness and  excoriation  of  the  throat,  are  the  only 
signs  that  appear.  In  other  instances  roseola  is 
succeeded  by  papular  and  scaly  syphilides,  and 
by  obstinately  recurring  lesions  of  the  mouth, 
throat,  genital  organs,  or  other  parts  of  the 
body. 

After  the  lapse  of  a  period  which  varies  usually 
from  six  to  eighteen  months,  the  secondary  stage 
comes  to  an  end,  and  in  many  cases  the  disease 
troubles  the  patient  no  longer.  But  supposing 
this  not  to  be  the  case,  there  may  be  an  interval 
of  months  or  years  during  which  no  symptoms 
appear.  Sometimes,  however,  symptoms  continue 
to  develop  from  time  to  time,  which  partake  of 
the  characters  of  both  the  secondarj'  and  ter- 
tiary stages,  and  which  gradually  merge  into  the 
latter  without  any  strict  line  of  demarcation  be- 
tween the  two.  Examples  of  these  intermediate 
signs  are  thickened  scaly  patches  on  the  skin, 
which  often  take  a  circular  form,  and  sometimes 
ulcerate  ;  obstinate  eruptions  of  the  soles  and 
palms  (the  so-called  plantar  and  palmar  'psori- 
asis'); ulcers  of  the  tongue,  gradually  becoming 
deeper,  and  with  thickened  edges;  periosteal 
swellings;  orchitis;  and  aflfections  of  the  choroid 
and  retina. 

Tertiary  Syphilis. — Wliile  the  secondary 
stage  of  syphilis  is  mainly  characterised  by  the, 
occurrence  of  superficial  lesions,  more  or  less' 
widely  spread  over  the  surface,  and  tending  to 
spontaneous  disappearance  ;  the  main  features  of 
tertiary  affections,  on  the  other  hand,  are  that 
they  usually  attack  only  a  limited  area,  that 
they  have  a  marked  tendency  to  extend  deeply 
and  to  cause  destruction  of  tissue,  with  consequent 
contraction  and  scarring,  and  that  they  do  not 
tend  to  spontaneous  recovery. 

The  chief  lesions  usually  classed  as  tertiary 


SYPHILIS. 


167» 


are  severe  forms  of  eruption,  such  as  rupia,  and 
deep  ulcers  of  the  skin  and  mucous  membrane ; 
and  diffused  infiltration  or  gummata  of  the  sub- 
cutaneous and  submucous  cellular  tissue,  muscle, 
bone  and  periosteum,  testes,  brain  and  spinal 
cord,  blood-vessels  and  the  internal  viscera, 
of  which  the  liver  is  most  frequently  attacked. 
The  tertiary  period,  also,  is  often  attended  by 
severe  cachexia,  with  a  peculiar  earthy  pallor  of 
the  skin. 

The  syphilitic  new  growth  may  develop  in  a 
diffused  or  in  a  circumscribed  form  ;  but  in  either 
case,  unless  checked  by  treatment,  degeneration 
is  usually  rapid,  leading  to  obstinate  ulceration 
■when  the  superficial  structures  are  attacked,  and 
to  the  production  of  tough  contractile  fibrous  tissue 
when  the  viscera  are  the  seat  of  the  new  forma- 
tion. 

When  the  gummy  growth  develops  in  the  skin 
or  mucous  membrane  in  a  diffused  form,  it  pro- 
duces hai-d,  flat  plaques  of  varying  extent.  The 
skin  after  a  time  becomes  purplish-red  and  ad- 
herent, and  finally  breaks  down  at  several  points  ; 
and  an  ulcer  is  left,  which  sometimes  creeps  over 
the  surface  (serpiginous  ulceration),  healing  in 
the  middle  and  extending  at  the  margins,  until  a 
considerable  amount  of  tissue  is  destroyed.  When 
this  diffused  infiltration  occurs  in  the  pharynx, 
larynx,  or  rectum,  the  disease  is  very  obstinate, 
unless  actively  treated  at  an  early  stage,  and 
the  ulceration  and  subsequent  contraction  may 
produce  incurable  and  fatal  stricture  in  any  of 
those  situations. 

When  the  circumscribed  form  develops  in  the 
skin  itself,  it  is  known  as  a  sypkilitio  tubercle, 
and  when  in  the  cellular  tissue  as  a  gumma. 
Gummata  vary  much  in  size.  At  first,  they  are 
small  hard  nodules,  freely  movable  beneath  the 
skin ;  but  after  a  time  they  enlarge,  soften,  and 
become  adherent  to  the  discoloured  integument, 
which  finally  gives  way,  exposing  a  mass  of 
yellowish-white  material,  which  is  gradually  cast 
off  in  the  form  of  debi-is,  and  thin  ill-formed  pus. 
The  cavity  then  heals  by  granulation,  leaving  a 
depressed  scar. 

The  syphilitic  affections  of  the  other  tissues, 
and  of  the  various  organs  of  the  body,  with  their 
symptoms,  will  be  found  described  along  with 
the  other  diseases  of  the  several  parts.  See 
Bhain,  Syphilitic  Disease  of ;  Bone,  Diseases  of; 
LiVEH,  Syphilitic  Disease  of;  Testes,  Diseases 

Malignant  Sypliilis.— It  has  already  been 
mentioned  that  the  division  of  syphilis  into  a 
secondary  and  a  tertiary  stage  is  to  a  great 
extent  artificial,  and  that  it  is  often  impossible 
to  say  under  which  title  certain  lesions  ought  to 
be  classed.  There  are  again  cases,  fortunately 
not  common,  to  which  the  term  malignant  or 
galloping  sj-philis  has  been  apphed,  in  which 
the  disease  from  the  first  pursues  a  rapid,  de- 
structive, and  sometimes  uncontrollable  cotirse. 
Skin-eruptions,  which  partake  of  the  secondary 
stage  in  their  wide-spread  character,  and  of  the 
tertiary  in  their  tendency  to  ulcerate,  appear 
early,  'even  while  the  initial  lesion  is  still  pre- 
sent. Deep  ulcers  form  also  in  the  mucous 
membrane,  and  the  gummy  growth  may  develop 
in  the  internal  organs,  and  cause  death,  or  the 
patient  may  die  worn  out  by  exhaustion. 


Inherited  Syphilis. — Syphilis  is  a  very  fre- 
quent cause  of  abortion,  which  occurs  most  com- 
monly about  the  fifth  or  sixth  month.  If  the 
child  be  carried  the  full  term,  it  may  be  born 
dead  with  or  without  signs  of  syphilis ;  most 
commonly,  however,  if  the  child  be  born  alive  it 
does  not  show  any  signs  of  the  disease  at  birth. 

In  inherited  syphilis  the  initial  manifestation 
is  of  course  absent,  and  the  disease  begins  at 
the  secondary  stage.  With  this  exception  the 
symptoms  of  the  inherted  are  in  their  main 
features  similar  to  those  of  the  acquired  disease, 
allowance  being  made  for  the  difference  between 
the  actively  growing  tissues  of  the  child  and  the 
fully  developed  organs  of  the  adult. 

Supposing,  then,  the  child  to  have  been  born 
alive,  it  usually  shows  no  evidence  of  disease  for 
a  period  ranging  between  two  and  six  weeks  after 
birth.  It  then,  as  a  rule,  gradually  loses  its 
healthy  appearance,  begins  to  snuifle,  becomes 
fretful,  and  loses  flesh  rapidly.  The  skin  as- 
sumes a  dull  dirty  colour,  and  though  loose,  dry, 
and  wrinkled,  is  very  brittle  and  easily  breaks 
round  the  mouth  and  nose  into  chaps  and  fis- 
sures, the  scars  of  which  often  form  a  very  cha- 
racteristic sign  in  after-life  if  the  child  survive. 
Macular,  papular,  vesicular,  or  pustular  rashes, 
resembling  those  seen  in  the  adult,  also  appear, 
and  mucous  patches  are  nearly  always  present 
about  the  orifices  of  the  body.  Pemphigus  is 
seen  only  in  severe  cases  ;  it  appears  very  early, 
and  is  frequently  fatal.  The  lesions  of  inherited 
syphilis  are  just  as  contagious  as  those  of  the 
acquired  form  of  the  disease. 

A  peculiar  feature  of  inherited  syphilis  con- 
sists in  the  tendency  to  visceral  disease  as  well 
as  to  bone-lesions  at  an  early  period,  even  during 
intra-uterine  life.  These  changes  have  been 
particularly  described  by  Wegner,  Parrot,  E.  W. 
Taylor,  Barlow,  Lees,  and  others  of  late  years. 
The  bones  most  liable  to  be  attacked  are  those 
of  the  cranial  vault,  and  the  long  bones  of  the 
extremities,  particularly  the  humerus  and  tibia. 
See  BoKB,  Diseases  of 

In  later  life,  inherited  syphilis  may  manifest 
itself  by  a  number  of  symptoms  which  were  for- 
merly ascribed  to  scrofula.  The  forehead  is  pro- 
minent, and  the  bridge  of  the  nose  sunken.  The 
growth  is  checked,  the  individual  being  stunted, 
weakly,  ill-nourished,  and  of  low  vitality.  The 
skin  is  greasy  and  earthy-looking,  and  perhaps 
scarred  by  previous  ulceration.  The  permanent 
teeth,  especially  the  central  upper  incisors,  as 
was  first  pointed  out  by  Mr.  Hutchinson,  are 
conical  or '  pegged '  and  sometimes  notched  at  the 
free  border  {see  Teeth,  Diseases  of).  The  cornea 
is  liable  to  a  low  form  of  inflammation  (inter- 
stitial keratitis),  leading  to  opacity  and  more 
or  less  impairment  of  vision  ;  the  iris  and  the 
deeper  structui-es  are  also  liable  to  be  invaded ; 
and  deafness  is  sometimes  present.  The  bones  of 
the  palate  and  nose  may  be  diseased ;  and  nodes 
may  appear  in  various  situations.  The  fingers 
and  toes  also,  and,  more  rarely,  the  metacarpal 
and  metatarsal  bones  may  become  enlarged  (dac- 
tylitis). This  affection  is  most  common  in  early 
life  ;  but  it  has  been  observed  after  puberty,  as 
well  as  in  connection  with  acquired  syphilis. 
The  soft  palate  and  pharynx  are  often  the  seat 
of  ulceration.    The  deeper  tissues  and  the  vis- 
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cera  are  also  liable  to  be  attacked  by  proeessos 
similar  to  those  which  occur  in  the  acquired  dis- 
ease, giving  rise  to  a  variety  of  symptoms,  and 
sometimes  leading  to  a  fatal  issue.  Some  authors, 
Mr.  Hutchinson  for  example,  believe  that  early 
life  may  be  passed  without  symptoms,  and  that 
these  later  affections  may  constitute  the  first 
signs  of  inherited  taint. 

CotTKSB,  Duration,  and  TsRinNATioNS. — The 
-  course  of  syphilis  varies  very  much,  according 
to  the  individual,  and  according  to  the  treatment 
adopted.  In  the  majority  of  cases  the  disease 
runs  its  course  in  a  year  and  a  half  or  two  years ; 
but  in  certain  rare  cases  it  appears  to  end  with 
the  first  exanthem ;  sometimes,  perhaps,  even 
earlier  than  this.  When  tertiary  symptoms  en- 
sue, the  commonest  period  for  their  appearance 
is  probably  about  five  years  after  contagion; 
but  they  may  be  delayed  for  ten  or  twenty  years, 
or  even  longer.  On  the  other  hand,  as  has  been 
already  stated,  the  secondary  may  run  on  into 
the  tertiary  stage  without  any  appreciable  in- 
terval. When  tertiary  symptoms  have  once 
appeared,  the  duration  of  the  disease  is  very 
uncertain,  depending  greatly  on  the  habits  and 
constitution  of  the  patient,  and  on  the  effects  of 
treatment.  In  some  cases  the  patient  continues 
to  suffer  throughout  his  life. 

The  most  usual  termination  of  acquired  syphi- 
lis is  recovery,  and  this  in  many  cases  without 
treatment,  if  the  patient  suffer  only  from  the 
more  superficial  forms  of  disease.  In  syphilitic 
disease  of  the  viscera  the  termination  is  fre- 
quently fatal. 

In  inherited  syphilis,  if  the  child  be  born  with 
signs  of  syphilis,  it  usually  dies ;  but  when  it 
remains  healthy  for  some  weeks  after  birth,  the 
disease  not  un&equently  ends  in  recovery  within 
a  year,  provided  proper  treatment  be  carried  out. 
In  later  childhood,  however,  or  in  adolescence, 
further  symptoms  may  develop;  in  which  case 
the  duration  and  termination  will  depend  greatly 
upon  their  due  recognition  and  appropriate  treat- 
ment. When  the  disease  is  neglected,  death  is  a 
frequent  termination,  especially  among  the  ill- 
fed  children  of  the  poor. 

The  course  and  duration  of  syphilis  are  also 
influenced  by  many  other  causes,  for  example, 
climate,  age,  idiosyncrasy,  pregnancy,  and  the 
hygienic  surroundings  of  the  patient. 

The  greater  or  less  severity  of  the  disease, 
or  the  stage  at  which  it  may  have  arrived 
in  the  person  from  whom  it  is  contracted, 
does  not  appear  to  have  any  appreciable  influ- 
ence on  the  course  of  acquired  syphilis,  but  the 
children  of  syphilitic  parents  usually  suffer  more 
or  less  severely,  according  as  the  infection  of  the 
parent  is  recent  or  of  long  standing. 

Complications. — Phagedena  is  an  occasional 
complication  of  the  initial  lesion,  but  more  fre- 
quently of  the  later  ulcerating  syphilides.  The 
local  chancre  is  a  frequent  complication,  giving 
rise  to  wlmt  has  been  termed  the  '  mixed  chan- 
cre.' Erysipelas  sometimes  attacks  syphilitic 
patients,  and  is  said  to  act  beneficially  in  causing 
the  disappearance  of  certain  obstinate  eruptions. 
This  influence,  however,  is  only  seen  in  some 
chronic  cases  when  the  patient  is  otherwise  in 
fair  health.  If  erysipelas  attack  a  cachectic 
person,  with  rapidly  spreading  lesions,  the  com- 


plication !s  a  serious  one  and  not  infrequently 
proves  fatal.  In  scrofulous  patients  syphilis  is 
often  very  obstinate  and  severe,  and  the  skin- 
affections  in  such  persons  are  very  prone  to 
ulcerate.  In  tuberculous  subjects  syphilis  is  apt 
to  rouse  the  constitutional  disease  into  activity. 
The  gouty  diathesis  also  greatly  influences  the 
course  of  syphilis.  The  skin-eruptions  in  such 
cases  often  assume  the  scaly  form,  and  resist! 
treatment  obstinately.  Brigh^s  disease  is  a  very 
serious  complication.  Patients  whose  kidneys 
are  diseased  are  very  liable  to  suffer  severely, 
both  as  regards  the  superflcial  tissues  and  the 
internal  organs.  Alcoholism  is  detrimental  in 
two  ways :  first  by  its  injurious  influence  on  the 
system  generally ;  secondly,  by  preventing  the 
proper  action  of  specific  remedies. 

Diagnosis. — In  the  diagnosis  of  syphilis  much 
will  depend  on  the  stage  at  which  the  disease 
has  arrived  when  the  patient  comes  under  ob- 
servation. Before  the  incubation-period  has 
come  to  an  end  the  diagnosis  will  of  course  be 
impossible ;  but  when  the  initial  manifestation, 
with  its  accompanying  glandular  enlargement, 
has  appeared,  there  is  usually  no  diflaculty,  un- 
less some  local  complication  be  present.  The 
initial  sore  is  distinguished  by  its  indurated 
base,  the  indolent  superficial  character  of  the  ul- 
ceration, the  thin  serous  discharge  which  is  not 
inoculable  on  the  patient  himself,  and  the  indo- 
lent painless  enlargement  of  the  nearest  group 
of  lymphatic  glands.  The  points  of  difference 
between  the  initial  lesion  of  syphilis  and  the 
local  chancre  are  considered  elsewhere.  See 
Veneeeax  Sobe. 

The  diagnosis  of  the  early  exanthem  does  not, 
as  a  rule,  present  much  difficulty,  if  the  general 
characters  of  the  eruption  already  mentioned  be 
attended  to.  In  some  cases,  however,  where 
pyrexia  and  general  constitutional  disturbance 
precede  the  outbreak  of  the  eruption,  the  symp- 
toms may,  for  a  short  time,  be  mistaken  for 
those  of  some  other  disease.  Syphilitic  roseola 
has  been  mistaken  for  measles,  and  a  vesicular 
syphilide  for  small-pox.  In  doubtful  cases,  care- 
ful attention  to  the  temperature,  and  the  con- 
dition of  the  tongue,  throat,  and  air-passages, 
together  with  the  presence  or  absence  of  other 
signs  of  syphilis,  will  decide  the  question  in  a 
few  days. 

It  is,  however,  at  a  later  stage — perhaps  many 
years  after  contagion,  and  long  after  the  disap- 
peai-ance  of  outward  signs  of  the  disease— that 
the  diagnosis  presents  most  difficulty  to  the 
physician,  for  example,  a  patient  comes  with 
obscure  symptoms,  pointing  to  some  lesion  of 
the  nervous  centres,  lungs,  liver,  or  other  viscus. 
In  such  cases  the  skin  and  mucous  membrane, 
particularly  that  of  the  mouth  and  throat,  should' 
be  carefully  inspected,  and  the  more  superficial 
bony  surfaces  examined  for  irregularity  or  thick- 
ening. The  eyes  may  afford  important  aid,  by 
tlie  detection  of  iritic  adhesions  or  changes  in 
the  deeper  structures.  The  presence  of  local 
paralyses,  _  especially  of  the  ocular  muscles,  is  a 
valuable  diagnostic  sign.  The  absence  of  signs 
or  characters  distinctive  of  other  diseases — cancer 
or  tubercle,  for  example — is  often  also  of  value 
in  doubtful  cases. 

When  no  conclusive  information  can  be  gained 
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from  any  of  these  sources,  the  history  becomes 
of  the  greatest  importance.  A  venereal  sore 
with  lumps  in  the  groins,  and  followed  by  a  rash 
on  the  skin,  sore  throat  or  tongue,  loss  of  hair, 
pains  in  the  bones  worse  at  night,  and  bad  eyes, 
are  some  of  the  points  that  should  be  inquired 
into,  and  in  women  the  occurrence  of  abortion 
or  of  still-births. 

In  investigating  the  history  of  a  supposed 
syphilitic  person,  especially  if  the  patient  be  a 
woman,  it  should  be  borne  in  mind  that  syphilis 
is  not  necessarily  a  venereal  disease,  and  that 
the  early  manifestations  in  women  may  be  so 
slight  as  to  escape  observation.  Again,  some 
may  have  forgotten  that  they  have  suifered 
from  earlier  signs,  and  others  who  do  remember 
obstinately  conceal  the  fact.  However  this  may 
be,  the  practitioner  frequently  fails  to  elicit  any 
history  of  earlier  manifestations  in  those  who 
suffer  from  visceral  syphilis.  Sometimes  also,  for 
various  reasons,  the  history  cannot  be  enquired 
into.  If  neither  the  symptoms  present  at  the 
time,  nor  inspection  of  the  patient's  body,  nor 
the  method  of  exclusion,  nor  the  history  of  the 
case,  separately  or  combined,  suffice  to  render 
the  diagnosis  clear,  specific  remedies  should  be 
administered,  and  their  effect  awaited  before  a 
positive  opinion  is  given. 

In  the  diagnosis  of  inherited  syphilis  at  an 
early  stage,  the  snuffling  and  coryza,  which  are 
often  present,  are  characteristic.  The  radiat- 
ing cracks  around  the  mouth  and  nostrils  are 
also  valuable  signs.  Mucous  patches  again  are 
nearly  always  present  about  the  mouth,  anus,  or 
genital  organs.  Pemphigus  of  the  palms  or 
soles  is  nearly  always  syphilitic,  but  it  is  com- 
paratively rare.  Enlargement  of  the  spleen  is 
also  a  valuable  corroborative  sign.  The  bones  of 
the  skull,  the  humeri,  and  tibise  should  always 
be  examined  for  osteophytes  or  epiphysial  en- 
largement. It  must  be  remembered  also  that  a 
syphilitic  child  sometimes  retains  a  healthy  ap- 
pearance throughout. 

In  later  childhood  the  most  valuable  diag- 
nostic signs  are  the  low  stature  and  puny  de- 
velopment; the  peculiar  condition  of  the  teeth; 
the  dull,  pasty  complexion ;  radiating  scars 
about  the  mouth  ;  the  sunken  bridge  of  the  nose ; 
signs  of  present  or  past  mischief  in  the  cornea, 
iris,  or  choroid  ;  nodes  on  the  bones ;  unhealthy 
ulceration  or  its  scars,  especially  of  the  face  or 
throat.  Here,  again,  if  no  conclusive  signs  be 
present,  the  history  becomes  most  important, 
both  of  the  patient  himself  and  of  his  parents, 
and  here  also  the  diagnosis  has  occasionally  to 
be  postponed  until  anti-syphilitic  remedies  have 
been  administered. 

Phoonosis. — This,  in  the  great  majority  of 
cases,  is  favourable,  if  the  patient  be  otherwise 
in  good  health,  of  temperate  habits,  and  espe- 
cially if  his  disease  be  properly  treated  at  an 
early  period.  The  effect  of  other  constitutional 
diseases  has  already  been  indicated  among  the 
complications  of  syphilis.  Probably  nothing 
tends  more  to  prolong  and  aggravate  the  course 
of  syphilis  than  habits  of  drinking.  In  persona 
given  to  alcohol,  therefore,  the  prognosis  should 
always  be  guarded. 

A  very  interesting  qaestion,  and  one  on  which 
further  information  is  much  needed,  is  whether 
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any  trustworthy  data  as  regards  prognosis  can 
be  gained  from  the  character  of  the  early  mani- 
festations. Neither  the  length  of  incubation, 
nor  the  amount  of  induration  or  ulceration  of 
the  initial  lesion,  has  been  shown  to  aflTord  any 
reliable  evidence  as  regards  prognosis.  Early 
general  glandular  enlargement  is  often  an  un- 
favourable sign.  Persons  thus  affected  become 
anaemic,  and  consequently  more  liable  to  grave 
affections.  As  regards  the  early  syphilides,  it 
may  be  mentioned  that  the  ordinary  general 
macular  and  papular  eruptions  appear  to  be  less 
common  precursors  of  late  visceral  affections 
than  early  rashes  that  are  ill-marked  and  scanty. 
Obstinate,  frequently  recurring,  but  superficial 
lesions  of  the  skin  and  mucous  membrane  also 
are  rarely  associated  with  visceral  disease.  In 
connection  with  this  may  be  mentioned  the  fre- 
quent failure  of  the  practitioner  to  elicit  any 
history  of  early  symptoms  in  those  who  suffer  at 
a  later  period  from  gi-ave  visceral  affections, 
especially  from  syphilis  of  the  nervous  system. 

In  the  cases  of  malignant  or  galloping  syphilis, 
in  which  ulcerating  and  rapidly  spreading  lesions 
attack  the  skin  and  mucous  membranes,  and  are 
associated  with  a  tendency  to  phagedjena  and 
great  prostration  at  an  early  period  after  in- 
fection, the  prognosis  is  grave  ;  the  patient  may 
die  worn  out  by  the  pain  and  profuse  discharge 
of  the  superficial  lesions,  or  of  some  acute  affec- 
tion. Again,  if  a  patient  be  once  proved  to  have 
visceral  disease  due  to  syphilis,  his  future  is 
usually  a  precarious  one,  and  as  a  rule  the  dura- 
tion of  life  is  greatly  curtailed. 

Finally,  one  of  the  most  important  points  to 
be  considered  in  prognosis  is  the  way  in  which 
the  patient  has  been  treated.  For,  although  we 
do  not  yet  know  any  certain  sign  which  proves 
that  syphilis  has  come  to  an  end,  it  may  with 
much  confidence  be  stated  that  if  mercurial 
treatment  have  been  begun  at  an  early  period 
of  the  disease,  and  continued  a  suificient  length 
of  time,  and  if  the  patient  be  constitutionally 
robust  and  of  temperate  habits,  the  chances  are 
greatly  in  favour  of  complete  subsidence  of  the 
disease  within  two  years  after  contagion. 

There  remains,  however,  a  class  of  cases,  for- 
tunately rare,  in  which  anti-syphilitic  remedies 
cannot  be  borne — in  which  indeed  they  appear  to 
be  harmful.  In  such  persons  the  prognosis  is 
unfavourable,  for  unless  the  disease  run  a  mild 
course,  a  fatal  result  is  common  within  a  few 
years,  either  directly  from  syphilis,  or  indi- 
rectly from  some  intercurrent  affection. 

Much  of  what  has  been  said  as  to  the  pro- 
gnosis of  acquired  syphilis  applies  also  to  the 
inherited  form  of  the  disease.  A  child  in  whom 
symptoms  do  not  appear  until  several  weeks 
after  birth,  who  is  well  cared  for,  properly  fed, 
and  who  receives  proper  medical  treatment,  will 
probably  recover ;  one  who  is  ill-fed  and  neg- 
lected will  most  probably  die.  Indeed,  among 
the  children  of  the  poor,  syphilis  is  one  of  the 
most  fatal  diseases  of  infantile  life. 

TKBATJrENT. — 1.  Preventive  Treatment  

The  measures  adopted  by  Government  for  pre 
venting  the  spread  of  venereal  diseases  are  no 
ticed  elsewhere.    See  Poblic  Health. 

Among  individuals  the  strict  daily  observanco 
of  cleanliness,  too  often  neglected  by  both  sexes 


1682 


SYPHILIS. 


constitutes  the  best  protection  against  disease. 
Certain  meclianical  contrivances  are  sometimes 
eflfective  in  preventing  contagion,  but  they  are 
untrustworthy.  The  free  use  of  soap  and  water 
immediately  after  intercourse  is  probably  as 
effectual  as  any  otlier  application. 

Every  person  who  contracts  syphilis  should 
be  warned  of  the  danger  of  communicating  it  to 
others.  Sexual  intercourse  should  always  be  pro- 
hibited while  the  disease  remains  active.  This 
direction  should  never  be  omitted,  as  many 
patients  are  unaware  that  they  are  liable  to 
communicate  the  disease  after  the  initial  mani- 
festation has  healed. 

The  contagious  nature  of  the  lesions  of  the 
mouth  and  throat  should  also  be  pointed  out, 
and  the  consequent  risk  of  contagion  by  kissing, 
or  by  the  use  of  drinking-vessels,  towels,  or 
other  articles  in  common  with  other  persons. 

The  question  of  marriage  in  relation  to  syphi- 
lis is  one  of  great  importance,  and  it  is  the 
obvious  duty  of  the  physician  to  prevent  the 
contamination  of  a  healthy  spouse,  or  the  pro- 
creation of  syphilitic  children,  whenever  it  is  in 
his  power  to  do  so.  No  person  who  shows  ob- 
vious signs  of  syphilis  should  be  permitted  to 
marry,  however  long  a  time  may  have  elapsed 
since  contagion  ;  for  although  communication  of 
the  disease  is  rare  after  several  years  have  gone 
by ,  it  may  take  place  after  ten  yfears,  or  even  longer 
in  neglected  cases.  It  has  already  been  stated 
that  syphilis  usually  ceases  to  be  active  within 
two  years  after  contagion ;  but  this  is  not  always 
so.  Hence,  after  the  last  symptoms  have  disap- 
peared, there  should  be  an  interval  of  at  least  a 
year  before  marriage  takes  place.  Consequently, 
the  shortest  period  between  contagion  and  mar- 
riage should  be  three  years.  If  the  treatment 
during  the  early  stages  have  not  been  syste- 
matic and  prolonged,  it  will  be  prudent  to  sub- 
ject the  candidate  for  marriage  to  an  assiduous 
course  of  mercury  for  at  least  three  months, 
and  after  this  he  should  be  kept  under  obser- 
vation for  a  year  before  he  is  allowed  to  marry. 
During.this  period  a  course  of  bathing  in  warm 
sulphur  springs  is  sometimes  useful ;  for  if  the 
poison  be  still  active,  the  stimulus  of  the  sul- 
phur may  hasten  the  development  of  the  symp- 
toms. This  test,  however,  is  by  no  means  reliable. 

The  spread  of  syphilis  from  children  to  wet 
nurses,  and  vice  versd,  is  not  so  common  in  this 
country  as  abroad;  but  the  physician  should 
never  allow  a  syphilitic  child  to  be  entrusted  to 
a  healthy  wet  nm-se,  nor  a  syphilitic  nurse  to 
suckle  a  healthy  child. 

2.  Therapeutic  Treatment.— The  treatment 
of  syphilis  may  be  divided  into  (a)  general ;  {b) 
special ;  and  (c)  local  treatment. 

(a)  General  treatment.  —  Syphilis  is  essen- 
tially adebilital  ing  disease,  hence  it  is  most  im- 
portant that  the  general  health  of  the  patient 
should  be  supported  by  nourishing  diet,  good 
air,  warm  clotliing,  extreme  moderation  as  re- 
gards alcoholic  liquors,  cleanliness,  cheerful 
society,  and  moderate  exercise  in  the  open  air. 
In  nearly  all  cases  the  patient  should  follow  his 
usual  employment,  in  order  that  his  mind  may 
te  diverted  from  dwelling  on  the  slow  progress 
of  his  cure.  The  skin  should  be  stimulated 
to  act  freely,  by  the  frequent  use  of  soap  and 


water,  and  an  occasional  Turkish  bath  if  thought 
desirable.  Flannel  should  be  worn  next  the 
skin,  and  sudden  chills  a\'oided  as  much  as  pos- 
sible. Smoking  in  moderation  may  be  allowed, 
as  long  as  the  mouth  and  throat  remain  free; 
but  when  syphilitic  lesions  are  present,  it  should 
always  be  discontinued.  Regular  action  of  the 
bowels  is  also  important.  Exercise,  short  of 
fatigue,  should  be  taken  daily,  unless  the  weather 
is  very  bad. 

(6)  Special  treatfneTtt.  — Besides  attention  to 
the  general  health  of  the  patient  on  ordinary 
principles,  the  administration  of  certain  drugs 
which  are  known  to  have  special  influence  over 
syphilis  should  never  be  omitted,  however  mild 
the  earlier  manifestations  of  the  disease  may  be. 
For  although  syphilis  tends  in  most  cases  to  sub- 
side spontaneously,  it  does  not  do  so  in  all;  and  in 
the  present  state  of  our  knowledge  we  have  no 
certain  means  of  distinguishing  at  the  onset  the 
cases  which  will  get  well,  from  those  in  which 
tertiary  symptoms  will  follow.  There  is  also 
much  evidence  to  show  that  when  proper  and 
sufficient  treatment  has  been  carried  out  in  the 
earlier  period,  the  danger  of  later  manifestations 
is  much  less  than  in  cases  that  have  been  un- 
treated, or  treated  only  by  ordinary  means.  Agam, 
in  many  of  the  gravest  cases  of  visceral  syphilis 
there  is  an  absence  of  any  history  of  early  signs, 
showing  that  they  must  have  been  so  slight  as 
to  have  been  overlooked,  and  consequently  un- 
treated. 

The  two  special  drugs  now  almost  exclusively 
used  in  the  treatment  of  syphilis  are  mercury  and 
iodine.  Of  these  the  former  only  can  be  looked  on 
as  a  real  and  permanent  remedy.  Iodine  is  of 
the  greatest  value  in  dispersing  the  later  mani- 
festations of  syphilis,  and  is  also  tiseful  in  many 
cases  at  an  earlier  period,  but  its  effects  are 
not  lasting,  and  therefore  the  iodides  cannot  be 
trusted  txj  alone. 

Much  of  the  prejudice  against  the  use  of  mer- 
cury has  arisen  from  the  fact  that  in  former 
times  its  administration  was  carried  to  a  poison  - 
ous  extent.  It  is  now  known  that  salivation  is 
hardly  ever  necessary,  and  that  if  the  drug  be 
properly  administered  in  small  doses,  it  acts  as 
a  tonic,  syphilitic  patients  rapidly  improving  in 
health  and  gaining  weight  under  its  use. 

As  soon  as  induration  at  the  site  of  contagion, 
and  multiple  indolent  enlargement  of  the  proxi- 
mate lymphatic  glands,  make  the  diagnosis  of 
syphilis  certain,  mercury  should  be  given.  For 
all  the  general  symptoms  of  the  secondary  stage, 
also,  mercury  is  appropriate.  And  in  the  later 
stages  it  should  be  used  in  conjunction  with 
iodine,  or  to  complete  the  cure  after  the  symp- 
toms have  been  dissipated  by  iodine,  or  in  cjises 
where  the  iodides  fail  to  relieve.  In  fact,  there 
is  no  stage  of  the  disease  at  which  mercury  may 
not  be  administered  with  advantjige  in  many 
cases.  It  may  be  given  to  almost  all  persons 
when  its  use  is  indicated,  but  its  effect  must  be 
oirefiilly  watched  if  the  patient  be  in  very  feeble 
health,  or  the  subject  of  disease  of  the  kid- 
neys. 

Before  a  mercurial  course  is  begun  the  mouth 
should,  as  far  as  possible,  bo  put  into  a  healthy 
condition.  Unsound  teeth  should  bo  stopped  or 
removed,  and  tartar  got  rid  of.    If  the  gums  are 


tipongy,  an  alum  mouth-wash  should 
frequently. 

Mercury  should  be  given  more  or  less  con- 
tinuously for  at  least  a  year  after  contagion.  If 
symptoms  be  present  at  the  end  of  that  time, 
treatment  should  be  continued  for  at  least  three 
months  after  their  disappearance.  During  this 
period  it  wiU  of  course  be  necessary  to  omit  the 
mercury  from  time  to  time,  or  to  vary  the  form 
of  the  drug,  according  to  the  peculiar  circum- 
stances of  each  case. 

In  small  doses  mercury  is  a  tonic,  and  the 
aim  should  be  to  limit  its  action  as  much  as 
possible  to  the  tonic  effect.  When  taken  in 
syphilis  the  patient  usually  improves  rapidly  in 
health.  If  a  rash  be  present  it  soon  begins  to 
fade,  and  ulcerated  surfaces  begin  to  heal.  All 
the  useful  effects  of  the  drug  are  usually  attained 
when  only  the  slightest  effect  is  produced  on  the 
gums. 

Merciiry  may  be  introduced  into  the  system  in 
various  ways — by  the  stomach,  rectum,  vagina, 
skin,  or  subcutaneous  cellular  tissue,  but  its 
action  is  essentially  the  same  by  whatever  chan- 
nel it  is  administered. 

In  the  majority  of  cases  mercury  may  be 
most  conveniently  given  internally  in  pills,  or  in 
a  mixture  ;  but  it  is  sometimes  used  in  the  form 
of  suppository.  This,  however,  frequently  gives 
rise  to  irritation.  In  early  syphilis  blue  pill,  or 
grey  powder,  usually  fulfils  all  the  requirements 
of  the  case.    If  no  urgent  symptoms  be  present, 

1  or  I5  grain  of  either  of  these  preparations  may 
be  given,  with  a  little  extract  of  gentian,  three  or 
four  times  a  day,  at  or  immediately  after  meals. 
Quinine  or  reduced  iron  maybe  added,  if  thought 
desirable.  In  such  small  doses  mercury  rarely 
disagrees,  and  opium  is  unnecessary.  If,  however, 
a  rapid  effect  be  desired — in  iritis,  for  example — 

2  or  3  grains  of  blue  pill,  with  5-  or  J  grain 
of  opium,  may  be  given  three  or  four  times  a 
day  until  the  requisite  effect  is  produced,  after 
which  the  drug  may  be  given  less  frequently,  or 
be  reduced  in  quantity.  If  the  milder  degrees 
of  salivation  be  inadvertently  set  up,  the  mercury 
should  be  discontinued  for  a  few  days,  a  purge 
administered,  and  the  mouth  washed  out  fre- 
quently with  an  alum  or  chlorate  of  potash  gargle. 

See  SALrVATION. 

The  green  iodide  of  mercury  is  more  liable  to 
decomposition,  and  to  cause  irritation  than  the 
forms  just  mentioned.  If  preferred,  it  may  be 
given  in  doses  of  |-  to  1  grain,  with  a  little 
opium,  twice  or  thrice  a  day. 

The  perchloride  is  mostly  given  in  the  later 
and  more  chronic  forms  of  syphilis,  when  only 
a  mild  action  is  required.  It  may  be  prescribed 
in  doses  of  i  to  ^  grain,  either  in  a  pill  with 
sugar  of  milk,  or  in  a  mixture  with  iodide  of 
potassium  or  with  tincture  of  iron,  according  to 
circumstances. 

When  other  preparations  disagree,  the  bicya- 
nide  may  be  given.  The  red  iodide  is  also  often 
useful,  especially  in  cases  of  relapsing  scaly 
syphilides. 

A  preparation  of  mercury  with  earsaparilla 
and  aromatics,  known  as  ZUimann's  decoction,  is 
sometimes  useful  in  tertiary  syphilis. 

Subcutaneous  injection  of  mercury  is  very  effec- 
tive and  speedy  in  action  ;  but  it  is  painful,  and 
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be  used  requires  daily  medical  attendance.  Hence  it 
is  only  to  be  recommended  when  other  means 
fail,  or  in  urgent  cases.  The  solution  known  as 
Eagazzoni's  (containing  the  red  iodide)  is  one  of 
the  most  useful  preparations. 

Biunction  is  also  very  effective,  but  it  is  dirty 
and  troublesome  to  the  patient ;  hence  he  often 
neglects  to  carry  it  out  properly.  It  may 
be  employed  whenever  mercury  is  indicated, , 
20  to  60  grains  of  mercurial  ointment  being 
rubbed  in  every  night,  or  every  other  night,  as 
required. 

The  mercurial  vapour  bath  is  very  beneficial 
in  certain  cases,  especially  those  of  wide-spread 
rash.  From  20  to  40  grains  of  calomel  is  the 
usual  quantity  for  each  bath. 

The  iodides  are  principally  used  in  the  treat- 
ment of  the  lesions  usually  called  tertiary.  In 
the  later  stage  of  the  secondary  period,  and  in 
cases  where  the  lesions  partake  of  the  characters 
of  both  stages,  the  iodides  may  often  be  advan- 
tageously combined  with  mercury. 

In  all  cases  where  the  symptoms  have  been 
controlled  by  iodine,  mercury  should  be  given  to 
complete  the  cure. 

Iodide  of  potassium  is  the  salt  most  frequently 
used ;  but  the  iodides  of  sodium  and  of  ammonium 
are  also  employed,  and  maybe  used  if  the  former 
disagree.  The  action  of  all  is  very  similar,  but 
the  sodium  appears  to  be  less  depressing  than 
potassium,  while  the  ammonium  salt  is  stimu- 
lating. The  doso  of  the  iodides  varies  from 
2  or  3  to  100  grains  or  even  more.  It  is  best 
to  begin  with  3  or  4  grains,  with  a  little  am- 
monia, three  times  a  day,  and  to  increase  the 
dose  if  necessary.  In  urgent  eases  of  visceral 
disease,  and  particularly  in  syphilitic  affec- 
tions of  the  nervous  system,  20  grains  may  be 
given  at  first,  and  the  dose  rapidly  increased  to 
an  almost  unlimited  extent  until  some  effect  is 
prodticed.  In  such  cases,  also,  it  will  often  be 
prudent  to  carry  out  inunction,  or  the  subcuta- 
neous injection  of  mercury,  at  the  same  time. 
The  iodides  should  be  given  in  a  large  quantity 
of  water ;  and  any  of  the  bitter  infusions,  or 
tartarated  iron,  may  be  added  when  their  use  is 
indicated. 

Iodoform  is  occasionally  given  internally  in 
the  later  stages  of  syphilis;  but  it  frequently 
causes  so  much  gastric  and  intestinal  irritation 
that  it  cannot  be  borne.  The  dose  is  about  a 
grain,  in  the  form  of  pill. 

The  bromides  of  potassium  and  ammonium  are 
serviceable  when  the  patient  has  become  insen- 
sible to  iodine,  and  in  certain  cases  of  affection  of 
the  nervous  system.  They  may  be  given  alone, 
or  with  iodide  of  potassium. 

Besides  the  foregoing  remedies  many  others, 
especially  tonics  and  sedatives,  may  be  required 
in  the  treatment  of  syphilis.  Iron,  for  example, 
is  frequently  beneficial,  either  in  conjunction 
with  specifics  or  with  quinine,  or  in  the  form  of 
the  iodide.  Cod-liver  oil  also  is  very  valuable 
in  many  cases.  SarsapariUa  is  sometimes  bene- 
ficial in  enabling  the  patient  to  boar  large  doses 
of  iodide.  It  is  also  often  useful  during  or  after 
a  prolonged  course  of  mercury.  Mineral  acids 
and  vegetable  bitters  are  often  of  service  duriucr 
the  intervals  of  specific  treatment.  Opium  is  of 
great  value  in  many  of  the  affections  f)roduced 
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■by  syphilis  —  phagedsena  and  periostitis,  for 
example. 

Certain  bathing  resorts  which  possess  sulphur 
springs— Aix-la  Chapelle,  for  example— have  be- 
come noted  for  the  cure  of  syphilis;  and  there 
can  be  no  doubt  that  great  benefit  is  often  de- 
rived from  the  course  of  treatment  pursoied  at 
such  places.  The  good  results,  however,  appear 
to  be  duo  more  to  a  combination  of  specific 
remedies  and  diaphoresis,  with  strict  attention 
to  diet  and  general  hygiene,  than  to  any  special 
virtues  of  the  waters  themselves. 

When  syphilis  is  complicated  with  scrofula, 
gout,  rheumatism,  &c.,  the  appropriate  remedies 
shoiild  be  given  with  those  proper  for  syphilis, 
or  temporarily  substituted  for  them  according  to 
circumstances. 

(c)  Local  treatment. — The  initial  lesion  usually 
requires  only  cleanliness,  and  the  application  of 
wet  lint.  If  it  be  indolent,  black  wash,  or  a 
lotion  of  sulphate  of  zinc,  or  other  mild  astrin- 
gent, may  be  applied.  If  the  sore  suppurate, 
either  through  neglect  or  from  the  presence  of 
the  virus  of  the  local  chancre  as  well,  the 
surface  should  be  cleaned,  dried,  and  dressed  with 
finely-powdered  iodoform.  Phagedcena  must  be 
treated  by  immersion,  caustics,  or  the  actual 
cautery,  while  the  general  health  receives  atten- 
tion {see  Vekekeal  Sorb).  If  the  lymphatic 
glands  become  tender  or  inflamed,  warm  fomen- 
tations should  he  applied,  and  the  patient  kept 
iVing  down.  K  abscess  form,  it  must  be  treated 
according  to  the  directions  given  in  the  article 
on  Bubo. 

The  early  syphilides  rarely  require  local  treat- 
ment. Erosions  or  fissures  may  be  dressed  with 
an  ointment  of  calomel  and  vaseline,  or  with 
iodoform.  Indolent  or  unhealthy  sores,  especially 
in  weakly  persons,  are  often  benefited  by  a  lotion 
of  tartarated  iron.  In  the  scaly  affections  of  the 
palms  and  soles,  an  ointment  of  ammoniated 
mercury,  oxide  of  zinc,  and  vaseline  may  be  well 
rubbed  in  at  bedtime,  and  gloves  worn  during 
the  night.  Mercurial  plaster  also  is  often  a  very 
useful  application.  Mucous  patches  should  be 
cleansed  and  dried  several  times  daily,  powdered 
with  calomel  or  oxide  of  zinc,  and  covered  with 
dry  lint.  If  they  become  very  large  and  promi- 
nent, solid  nitrate  of  silver  or  acid  nitrate  of 
mercury  may  be  applied.  Cracks  and  ulcers 
about  the  nails  should  be  dressed  with  mercurial 
plaster,  or  with  red  oxide  of  mercury  ointment. 

Ulcers  or  fissures,  or  mucous  patches  of  the  lips, 
tongue,  mouth,  and  throat  should  be  touched 
every  other  day  with  nitrate  of  silver,  or  sul- 
phate of  copper,  and  an  alum  or  borax  wash 
used  frequently,  especially  after  eating.  For 
the  later  ulcers  soothing  applications  should  bo 
used,  but  internal  treatment  is  of  the  greatest 
importance  in  such  cases. 

Ulcers  and  chinks  about  the  nostrils  should  be 
kept  moist  with  red  oxide  of  mercury  and  vaseline 
ointment.  When  necrosis  of  the  nasal  or  palatal 
bones  has  occurred,  a  lotion  of  permanganate  of 
potash  or  chlorinated  soda  should  be  used  with 
the  nasal  douche,  and  tlie  fragments  removed 
as  soon  as  they  become  loose.  The  early  affec- 
tions of  the  lari/nx  usually  disappear  without 
local  treatment.  In  the  later  affections  tracheo- 
tomy may  be  necessary. 


Ulcers  of  the  anus  require  careful  cleansing- 
and  the  application  of  calomel  or  iodoform  oint- 
ment. For  ulceration  within  the  rectuni,  iodoforiii 
suppositories  and  astringent  injections  should 
be  used.  In  stricture  of  tlie  rectum  careful  dila- 
tation  by  means  of  bougies  should  be  tried.  In 
extreme  cases  rectotomy,  or  even  colotomy,  may 
have  to  be  performed. 

As  regards  the  bones,  the  pain  produced  by 
early  nodes  is  relieved  by  painting  with  a  solu- 
tion of  iodine,  and  by  blisters.  Nodes  should 
never  be  opened.  If  necrosis  take  place,  the 
dead  bone  should  be  removed  as  soon  as  it 
becomes  loose. 

In  iritis,  besides  the  prompt  administration  of 
mercury,  a  solution  of  sulphate  of  atropine  (4 
grains  to  the  ounce)  should  be  dropped  into  the 
eye  every  two  hours  tiU.  the  pupil  is  well  di- 
lated. Afterwards  a  weaker  solution  may  be 
used  to  keep  up  the  effect.  In  interstitial  kera- 
titis also  atropine  should  be  used.  Iridectomy  is 
occasionally  necessary.  In  choroiditis  and  reii~ 
nitis  repeated  leeching  is  sometimes  useful  when 
there  is  much  pain,  but  constitutional  treatment 
is  most  important. 

In  syphilitic  orchitis  a  suspensory  bandage 
should  be  worn,  but  other  local  treatment  is 
usually  unnecessary,  unless  the  gumma  break 
down  and  fungous  protrusion  occur,  in  which 
case  support  should  be  given  by  strapping.  In 
syphiliiic  affections  of  the  uterus  frequent  injec- 
tions of  borax  or  sulphate  of  zinc  are  required, 
and  in  case  of  ulceration,  iodoform  or  caustic* 
are  sometimes  necessary. 

Treatment  of  IiLherited  Sjrphilis. — Pre- 
ventive treatment. — If  a  syphilitic  husband  have 
a  relapse  before  his  wife  becomes  pregnant,  he 
ought  at  once  to  desist  from  sexual  inter- 
course— indeed  from  contact  of  every  kind,  and 
undergo  treatment.  The  wife  also  should  be 
watched,  that  treatment  may  be  begun  as  early 
as  possible,  if  she  have  contracted  the  disease. 
If  the  wife  become  pregnant  while  the  husband 
shows  signs  of  syphilis,  both  parents  should  be 
treated  with  mercury. 

Treatment  of  the  child. — Mercurial  treatment 
should  always  be  adopted  as  soon  as  symptoms 
appear.  Grey  powder  may  be  given  in  one-grain 
doses  twice  a  day.  But  a  strip  of  flannel  smeared 
with  diluted  mercurial  ointment,  and  worn  round 
the  waist,  is  preferable.  The  ointment  should  be 
renewed  every  night,  and  the  skin  cleansed  every 
third  day.  Syrup  of  the  iodide  of  iron  and  cod- 
liver  oil  may  also  be  given.  Treatment  should 
always  be  continued  for  at  least  six  months; 
and,  if  symptoms  be  then  present,  until  their  dis- 
appearance, and  for  several  months  afterwards. 

Iodide  of  potassium  is  most  valuable  in  the 
later  forms  of  disaise.  The  rules  for  its  employ- 
ment are  the  same  as  in  acquired  syphilis,  but 
the  dose  must  of  course  be  smaller. 

The  local  treatment  of  the  syphilitic  affections 
of  children  is  similar  to  that  recommended  for 
adults.  When  the  nostrils  are  obstructed  by 
inspissated  mucus,  they  must  be  carofullycleansed 
with  a  camel's-hair  brush,  and  the  excoriations 
touched  with  red  oxide  of  mercury  ointment. 

The  general  management  and  rfj'e/ of  syphilitic 
children  are  most  important.  Whenever  the 
mother  can  suckle  her  child,  she  should  alvraya 
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do  so.  If  this  be  impossible,  a  syphilitic  wet- 
nurse  is  the  best  substitute.  If  neither  be 
available,  ass's,  goat's,  or  cow's  milk  must 
be  given.  Extreme  cleanliness  and  fresh  air 
are  essential.  As  the  child  grows  older,  the 
method  of  feeding  must  be  conducted  on  ordi- 
nary principles.  Abthuh  Coopeb. 

STEINGOMYELIA  {(rvpiy^,  a  cavity,  and 
fiveXhs,  the  marrow). — This  is  a  name  under 
which  Ollivier  grouped  numerous  cases  in  which 
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cavities  of  different  kinds  were  met  with  within 
the  substance  of  the  spinal  cord.  For  a  refer- 
ence to  the  nature  of  these  cases,  see  Spinal 
Cord,  Special  Diseases  of,  No.  21,  Malforma- 
tions. 

SYSTOLIC— Of  or  belonging  to  the  systole 
or  contracfion  of  the  heart,  and  usually  asso- 
ciated with  the  cardiac  impulse  or  sounds,  or 
with  murmurs.    See  Physical  Examination. 


T 


TABES  (tabes,  a  consumption). — A  term  for- 
merly employed  to  denote  consumption  or  wast- 
ing of  the  body. 

TABES  DOHSALIS  [iabes,  a  consumption, 
and  dorsalis,  spinal). — A  name  formerly  applied 
to  a  condition  of  debility  caused  by  excessive 
sexual  indulgence,  and  characterised  especially 
by  failure  of  nervous  power.  The  term  is  now 
used  as  synonymous  with  locomotor  ataxy.  See 
Locomotor  Ataxy. 

TABES  MESENTEBICA  (tabes,  a  con- 
sumption, and  mesenterica,  mesenteric). — A  wast- 
ing disease  caused  by  tubercular  or  scrofulous 
affection  of  the  mesenteric  glands.  See  Mesen- 
teric Glands,  Diseases  of. 

TACHE  (French). — A  spot  or  patch.  The 
word  is  most  frequently  used  in  connection  with 
morbid  conditions  of  the  skin.  Tache  ceribrale 
has  been  specially  applied  by  Trousseau  to  a 
patch  or  streak  of  hyperaemia,  produced  by  irri- 
tating the  skin  in  certain  cases  of  cerebral  men- 
ingitis.   See  Meninges,  Cerebral,  Diseases  of. 

T^NIA. — Synon.  :  Tape-worm. — A  genus 
of  eestode  entozoa,  characterised  by  the  posses- 
sion of  a  head  furnished 
with  four  sucking  disks ; 
also  by  having  repro- 
ductive papillse  either 
uniserially  or  biserially 
disposed  along  the  la- 
teral margins  of  the 
segments  of  the  body. 
Strictly  speaking,  a 
tapeworm  is  a  colony  of 
incomyilete  individuals 
(called  zooida  or  pro- 
glottides) arranged  in 
single  file,  the  upper- 
most zooid  being  trans- 
formed into  an  organ  of 
anchorage,  which  is  po- 
pularly called  the  Juad 
of  the  parasite.  Several 
species  of  this  gonns 
occur  in  man,  the  two 
most  common  forms 
being    the  beef-tape- 


worm (T.  solium).  A  third  has  been  indicated  by 
the  writer  as  the  mutton-tapeworm  (T.  tenella). 


Fio.  89.   Twnia  Bchlno- 
C0CC1U.  Origin 


worm  [T.  mediocanelhita)  and  the  pork-tape- 


FlG.  90. 
Unarmed    Head  ot 
Tcenia  mediocaneltata ;  x 
lOdiam.  After  G.  Fritsoh. 


Fig.  91. 
Armed  Head  of  Tcenia 
solium ;  X  10  diam.  After 
G.  Fritsoh. 


Fig.  92.  Pig.  93. 

Proglottis  of    Twnia  Proglottis  of  Tcenia 

mediocani-Uala ;    x   li  solium  ;    x   IJ  diam. 

diam.  After  Q.  Fritsoh.  After  G.  Fritscli. 

but  at  present  it  is  only  imperfectly  known.  See 
Hydatids  ;  and  Tape- worms. 

T.  S.  COBUOLD. 


TAWGIEBS.    See  Morocco. 

TAPE-WOEMS. — Stnon.  :  Fr.  Ttmiia;  Te- 
nia; Qer.  Bandwurm. — Under  the  heading  Tmnia 
the  zoological  characters  of  these  parasites  are 
given.  Besides  Tcenia  mediocandlata  and  T.  so- 
lium the  human  body  may  be  attacked  by  several 
other  species,  some  of  which,  however,  are  onlv 
imperfectly  knowu  [Tcenia  loplwsoma,  T.  teruilL 
5  I 
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T.  elliptica,  T.  flavopuncia,  T.  marginata,  T. 
nana,  Bolhriocephakta  latus,  B.  cordatus,  and  B. 
a-istatus).  Practically,  in  treating  cases  it  mat- 
ters little  which  form  we  have  to  deal  with, 
except  in  so  far  as  the  complete  'expulsion  of 
the  worm  is  rendered  difficult  or  otherwise. 
This  varying  result  depends  in  a  great  measure 
upon  the  character  of  the  species.  Those  tape- 
worms which  are  armed  with  hooks,  in  addi- 
tion to  powerful  suckers,  are  more  difficult  to 
dislodge  from  the  intestines  than  are  those 
species  .which  are  unarmed.  The  prognosis  is 
therefore  always  more  favourable  in  cases  of 
the  beef-tapeworm  and  the  ordinary  pit-headed 
worm,  than  in  cases  of  the  pork-tapeworm.  In  so 
far,  however,  as  the  mere  selection  of  drugs  is 
concerned,  the  remedies  that  suffice  to  expel  the 
one  kind  are  equally  suitable,  as  poisons,  for 
the  expulsion  of  the  other.  Unquestionably,  the 
ability  to  recognise  the  various  species  of  tape- 
worm liable  to  be  encountered  in  practice  is  a 
great  help  in  the  general  management  of  cases ; 
and  also,  more  particularly,  in  forming  an  opinion 
as  to  the  correct  mode  of  dealing  with  any  parti- 
cular case.  Such  means  of  diagnosis,  however, 
can  only  be  thoroughly  acquired  by.careful  study 


PiQ.  94.  Head  (o)  ;  and  several  BSgments  of  Tceniamedio- 
canellata ;  reduced  from  the  natxiral  size.  After 
Owen. 


of  museum  specimens,  aided  by  the  descriptions 
given  in  standard  works  on  helminthology. 
Whilst  it  is  a  comparatively  easy  matter  to  recog- 
nise the  head  of  any  form  of  tape- worm,  and  thus 
to  pronounce  upon  the  nature  of  the  species,  the 
recognition  of  the  true  source  and  character  of 
the  entozoon  is  not  so  readily  made,  by  inspec- 
tion of  fragments  of  the  so-called  body  of  the 
parasite.  All  kinds  of  mistakes  are  continually 
occurring  in  practice  from  a  want  of  exact 
knowledge  of  this  sort.  The  writer  has  had 
brought  to  him  many  foreign  bodies  that  were 
erroneously  regarded  as  linkis  (joints,  segments, 
cucurbitini,  or  proglottides)  of  tape-worms ; 
and  he  has  also  known  instances  where  true 
fragments  of  the  worm  were  mistaken  for  as- 
carides.  The  result  of  such  errors  has  been  that 
the  supposed  victims  had  been  undergoing  treat- 
ment, more  or  less  vigorous  and  prolonged,  when 
there  never  had  been  any  tape-worm  present.  No 
doubt,  partly  from  the  distaste  for  the  subject  of 
parasites  generally,  partly  from  the  circumstance 
that  the  management  of  cases  has  long  been  rele- 
gated to  quacks  and  other  unqualified  and  igno- 
rant persons,  and  partly  also  because  some  have 
taught  that  the  diagnosis  and  treatment  of  tape- 
worm is  a  very  commonplace  and  simple  matter 
— too  simple,  in  fact,  to  need  special  lectures  at 
our  medical  schools — partly,  we  say,  from  these 
and  other  minor  considerations,  the  subject  has 
never  received  that  measure  of  attention  which 
It  demands. 


Symptoms. — The  symptoms  occasioned  by  the 
presence  of  tape-worm  are  extremely  variable, 
both  in  character  and  degree.  The  bearer  may  be 
little  inconvenienced,  or  he  may  suffer  severely. 
He  may  experience  only  feelings  of  weariness  and 
lassitude,  which,  in  some  cases,  are  set  down  to 
other  causes  than  tape-worm.  In  young  persons 
not  even  these  feeble  indications  may  be  present. 
In  grown  persons,  however,  sooner  or  later  a' 
general  loss  of  health  commences;  the  processes 
of  digestion  are  interfered  with ;  and  the  patient 
becomes  anaemic,  irritable,  and  restless  at  night. 
There  is  headache,  accompanied  by  vertigo.  The 
sight  and  hearing  become  affected ;  noises  in  the 
head,  local  irritation  at  the  nose  and  anus,  dys- 
pepsia, and  obscure  pains  about  the  limbs  and  body, 
present  themselves  in  a  greater  or  less  degree. 
The  patient  often  feels  faint,  and  finds  it  necessary 
to  obtain  artificial  support.  In  the  worst  cases 
various  sympathetic  phenomena  make  their  ap- 
pearance, but  in  the  female  they  are  not  so  grave 
as  in  the  male,  commonly  developing  as  hysteria 
and  chorea.  Occasionally,  however,  in  both  sexes, 
there  may  be  paralysis  with  or  without  epilepti- 
form seizures.  Cases  of  insanity  from  tape-worm 
are  reported  by  Winslow,  W.  Wood,  Eyan,  David 
Ferrus,  IFereol,  and  many  others.  In  one  instance 
mania  of  eight  days'  duration  was  cured  by  ex- 
pulsion of  the  worm.  Cases  of  convulsions,  often 
accompanied  by  peculiar  symptoms,  are  not  in- 
frequent, but  they  usually  do  weU.  Affections  of 
the  eye,  such  as  amaurosis  and  squint,  have  also 
yielded  to  appropriate  vermifuges  (Burgiss; 
Streatfeild).  In  Dr.  Davaine's  invaluable  trea- 
tise a  variety  of  singular  nervous  cases  are  given. 
Amongst  these  we  may  particularise  Leroux's 
instance  of  spasmodic  phenomena  in  a  girl  of 
nineteen  ;  Legendre's  case  of  strange  convulsive 
phenomena  in  a  man  twenty-seven  years  of  age  ; 
Quettier's  instance  of  periodic  trembling;  and 
especially  Billard's  case  of  voracity,  accompanied 
by  maniacal  symptoms.  Happily  in  all  these 
severe  cases  the  evacuation  of  the  worm  was 
followed  by  restoration  to  health.  This  is  the 
usual  result ;  but  in  those  instances  where  the 
worm  redevelops  itself  the  symptoms  are  apt  to 
return.  It  does  not  necessarily  follow,  however, 
that  the  identical  sympathetic  phenomena  will 
again  mate  their  appearance. 

Peognosis. — On  the  whole,  the  prognosis  is 
favourable.  In  a  small  percentage  of  cases  tape- 
worm proves  dangerous  to  the  victims.  Some  in- 
fested persons,  rather  than  let  another  know  the 
fact,  will  privately  endure  any  amount  of  incon- 
venience, such  as  daily  arises  from  the  frequent 
passage  of  proglottides.  Such  morbid  sensitive- 
ness is  uncalled  for  and  unwise. 

Teeatmkxt. — As  regards  drugs  the  resources 
are  ample.  We  have  turpentine,  kousso,  kamala, 
panna,  pumpkin-seeds,  pomegranate  root-bark, 
areca  nut,  and  last,  not  least,  male  fern  ;  not  to 
mention  some  of  the  older  favourite  remedies, 
such  as  calomel,  oxide  of  silver,  tin,  scammony, 
cowage,  jalap,  and  a  host  of  drastic  and  injurious 
purgatives.  Speaking  generally,  it  may  be  said 
that  the  right  administration  of  any  of  the  com- 
paratively modern  remedies  is  likely  to  be  at- 
tended with  success,  at  least  as  regards  the 
expulsion  of  the  body  of  the  parasite.  In  the 
■N^riter's  judgment,  based  uoon  a  lengthened  ex- 
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perience,  no  remedy  is  equal  to  male  fern,  for  lie 
has  found  the  ethereal  extract  of  this  root  effec- 
tive in  cases  where  the  employment  of  nearly  all 
the  other  remedies  had  failed.  On  the  other  hand, 
Dr.  Fock  speaks  of  the  infallible  effects  of  pome- 
granate root  baxk  {Be  Lintworm  en  liet  middel 
om  hem  mii  te  drijven,  Utrecht,  iy73).  In  the 
country  districts  of  England  the  favourite  re- 
medy is  turpentine,  but  its  employment  is  gra- 
dually giving  way  to  that  of  male  fern.  Without 
doubt,  the  oil  of  turpentine  is  an  excellent  tsenia- 
fuge ;  yet  its  nauseous  character  (except  in  cap- 
gules),  combined  with  the  well-known  fact  that 
It  not  unfrequently  produces  strangury,  besides 
other  irregular  effects,  should  render  practi- 
tioners cautious  in  its  employment.  To  a  certain 
extent  the  use  of  the  male  fern  oil  or  extract  is 
open  to  objection  on  the  score  of  its  nauseous 
taste ;  but  this  disadvantage  is  more  than  coun- 
terbalanced by  the  smallness  of  the  quantity 
required  for  a  dose.  In  only  one  instance  has  the 
writer  seen  this  &s:\jig  persistently  rejected  by  the 
stomach.  To  obviate  this  inconvenience  a  variety 
of  extracts  have  been  prepared  by  pharmaceu- 
tists. The  writer  has  tried  several  of  the  vermi- 
fuge extracts,  such  as  kousso,  kamala,  male  fern, 
but  finds  none  equal  in  power  to  the  oil  of  male 
fern.  M.  Heckel  has  sought  to  ascertain  the 
active  part  of  pumpkin-seeds,  and  he  foimd  that 
it  resides  in  the  outer  membrane  surrounding  the 
embryo  {Lancet,  187 5,  vol.  ii.).  In  two  cases  in 
which  he  administered  this  membrane  the  tape- 
worm was  expelled  entire.  M.  Heckel  believes 
the  active  agent  to  be  a  resin,  and  he  thinks  that 
castor  oil,  which  in  the  cases  in  question  was 
given  both  before  and  after  the  remedy,  acts 
favourably,  not  merely  by  its  purgative  proper- 
ties, but  also  in  virtue  of  its  power  of  dissolving 
the  resin. 

Success  in  the  result  depends,  not  so  much  on 
the  choice  of  the  taeniafuge,  as  upon  the  mode  of 
administering  it,  and  of  observing  the  results 
accurately.  In  nine  out  of  ten  cases  it  is  taken 
for  granted  that  all  is  right,  if  the  patient  has 
only  stated  that,  after  taking  the  medicine  pre- 
scribed, he  got  rid  of  several  yards  of  the  worm. 
The  writer  has  heard  of  an  instance  where  the 
patient  alleged  that  he  passed  a  single  tape- 
worm which  measured  100  yards.  Of  course  it 
is  quite  conceivable  that  a  person  may  be  the 
victim  of  half-a-dozen  or  more  tape-worms  at 
a  time.  Twelve  full-grown  tape-worms,  each  26 
feet  in  length,  would  collectively  give  an  ad- 
measurement of  1 00  yards ;  but  the  writer  has 
never  yet  found  proof  of  the  occurrence  of  more 
than  four  perfect  taeniae  in  one  and  the  same 
human  bearer.  Such  an  instance  has  been  re- 
corded by  Mr.  Welch  in  his  admirable  memoir 
on  the  anatomy  of  T.  mediocaiiellata  { Quarterly 
Journal  of  Microscopic  Science,  1876).  On  several 
occasions  the  writer  has  had  patients  suffering 
from  more  than  one  tape-worm,  and  in  one  in- 
stance, where  there  were  two,  both  heads  were 
expelled  at  one  and  the  same  time.  Kiichen- 
meister  refers  to  numerous  alleged  instances  of 
the  occurrence  of  several  tape-worms  in  one  host, 
quoting,  amongst  others,  that  by  Madame  Heller, 
who,  it  is  said,  encountered  as  many  as  forty  in 
one  patient.  We  take  upon  ourselves  to  say, 
that  in  most,  if  not  in  all,  of  these  so-called  mul- 
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tiple  tape-worm  cases,  the  various  broken  frag- 
ments of  one  or  two  large  parasites  have  been 
reckoned  as  representing  so  many  different  worms. 
Not  infrequently  foreign  bodies  resembling  seg- 
ments of  tape-worm  are  regarded  as  so  many 
parasites,  and  the  cases  are  treated  accordingly. 
In  the  management  of  genuine  cases  it  is  most 
important  that  the  head  should  be  secured.  This 
minute  structure  is  very  frequently  detached 
separately  from  the  body,  and  it  is  still  more 
frequently  left  adhering  to  the  mucous  membrane 
of  the  small  intestine,  when  the  greater  part  of 
the  body  of  the  worm  has  been  expelled.  It  rarely 
happens  that  either  a  nurse  or  a  patient  has  any 
notion  as  to  what  the  head  of  a  tape-worm  is  like, 
and  we  fear  that  many  practitioners  are  in  the  like 
case.  Eor  this  want  of  knowledge  there  is  really 
no  excuse;  nevertheless  we  have  heard  it  laid  to 
the  charge  of  our  clinical  teachers  that  they  hava 
never  afforded  the  necessary  instructions  on  this 
subject.  Be  that  as  it  may,  the  writer  has  for 
many  years  past  insisted  on  a  more  thorough 
examination  of  the  faeces  following  upon  the  ad- 
ministration of  vermifuges.  Only  in  exceptional 
instances  does  the  head  of  the  worm  remain  at- 
tached to  the  unbroken  strobile  or  tape-wprm- 
colony.  In  such  cases  a  nurse,  or  the  patient 
himself,  may  remove  the  head  and  bring  it  with 
the  body  to  the  practitioner.  In  the  majority  of 
cases  the  body  of  the  worm  breaks  off  at  the 
base  of  the  neck,  but  frequently  also  at  the  upper 
and  narrower  part,  about  an  inch  from  the  head, 
more  or  less.  Occasionally  the  rupture  takes 
place  at  the  base  of  the  head,  leaving  nothing 
but  the  expanded  cephalic  portion  with  its  suckers 
(and  crown  of  hooks,  if  it  be  an  armed  species) 
intact.  The  writer  has  recorded  an  instance  in 
which  only  the  suckers  themselves  were  left  after 
the  expulsion  of  the  entire  body  of  the  worm  had 
been  effected  {Tape-worms,  3rd  edition,  case  iv. 
p.  65).  In  regard  to  the  employment  of  enemata, 
as  recommended  by  Mosler,  the  writer  is  of 
opinion  that  the  practice  is  altogether  contra- 
indicated.  If  it  were  true  that  the  once  detached 
head  were  capable  of  re-anchoring  itself  in  the 
lower  bowel,  as  Mosler  supposes  may  be  the  case, 
then  possibly  such  injections  might  be  employed 
with  advantage.  The  notion  that  a  tapeworm 
could  re-develop  in  such  a  situation  is  quite  at 
variance  with  ail  that  we  know  respecting  the 
growth  and  economy  of  human  cestoids. 

As  regards  prescribing,  all  that  we  deem  it 
necessary  here  to  say  is  that  caution  should  be 
exercised  as  to  the  quality  and  quantity  of  the 
drugs  administered,  and  also  in  respect  of  the 
length  of  time  during  which  the  worm-poisons 
may  be  given.  The  writer  has  witnessed  serious 
results  from  the  persistent  use  of  turpentine  and 
male  fern,  though  the  doses  themselves  were  not 
excessive.  He  has  witnessed  toxic  effects  from 
one-drachm  doses  of  the  male  fern  extract,  when 
given  a  few  times  in  succession  to  adults.  In 
young  children  half-drachm  doses  sometimes  pro- 
duce wandering  and  mental  confusion.  These 
unpleasant  symptoms  are  of  brief  duration,  pro- 
vided the  tseniafuges  be  stopped.  In  treating 
young  persons  with  powerful  anthelmintics  the 
piilients  should  always  be  carefully  watched, 
and  ^oat  care  bo  exercised  lost  tlio  treatment 
bo  injudiciously  prolonged.  So  variable  are  the 
5  12 
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phenomena  and  experiences  enconntered,  that  it 
is  not  easy  to  lay  down  any  precise  rules  which 
shall  be  applicable  to  all  cases.  In  every  instance 
the  practitioner  must  be  guided  by  the  actual 
result  of  each  day's  successive  treatment.  If 
ho  obtain  the  head  of  the  worm  he  need  not 
hesitate  to  pronounce  that  his  patient  is  cured, 
unless  there  be  evidence  that  he  has  to  deal 
witli  more  than  one  parasite.  This  very  essen- 
tial point  is  not  so  easy  of  determination  as 
might  be  supposed.  If  the  bodies  of  two  or 
three  distinct  parasites  be  broken  up  by  the 
worm-poison  and  expelled,  it  requires  very  accu- 
rate knowledge  of  the  sexually  mature  and  im- 
mature proglottids  respectively,  in  order  that, 
by  inspection,  the  practitioner  may  determine 
the  point  in  question.  All  the  portions  must  be 
carefully  removed  from  the  stool  and  laid  end  to 
end,  according  to  the  form  in  which  they  woidd 
present  themselves  during  life.  If  this  be  accu- 
rately done,  then,  and  then  only,  can  it  be  said 
■whether  the  patient  has  been  the  victim  of  one, 
two,  three,  or  more  tape-worms.  In  the  correct 
management  of  such  cases  there  is  much  trouble 
and  labour  to  be  overcome,  to  say  nothing  of  the 
exercise  of  that  scientific  knowledge  which  a  care- 
ful study  of  the  structure  and  economy  of  these 
singular  parasites  involves.  No  two  cases  are 
exactly  alike.  In  diagnosis,  as  well  as  in  treat- 
ment, various  questions  present  themselves,  the 
correct  solution  of  any  one  of  which  may  be  of 
importance  to  the  patient.  The  writer  has  wit- 
nessed serious  results  from  false  diagnoses.  In 
one  of  these  maltreated  cases  the  patient,  a  lady, 
had  undergone  six  years  of  persistent  drugging 
by  vermifuges,  when  all  this  time  she  was  not 
infested  by  tape-worm,  neither  had  she  at  any 
time  previously  entertained  the  presence  of  any 
cestode  parasite.    See  T.sinia. 

T.  S.  COBBOLD, 

TAPPING. — A  popular  synonym  for  para- 
centesis.   See  Paeacentesis. 

TABATTTISM  (tarantula,  a  ground  spider). 
Stnon.  :  Fr.  Tarentisme;  Choree  epidemique;  Ger. 
Tarantismus. 

Definition.  —  An  epidemic  dancing  mania, 
prevalent  in  Italy  in  the  sixteenth  and  seven- 
teenth centuries,  originating  in  fear  of  the  bite 
of  the  tarantula,  as  a  remedy  for  which  the  dance 
was  adopted.  A  full  account  of  it  will  be  found 
in  Becker's  Epidemics  of  the  Middle  Ages. 

History.— The  Italian  dancing  mania  com- 
menced in  Apulia,  in  the  latter  part  of  the 
fifeenth  century,  contemporaneously  with  the  St. 
Vitus's  dance  in  Germany.  The  ground  spider 
had  long  been  held  in  dread,  as  causing,  by  its 
bite,  symptoms  of  nervous  and  physical  prostra- 
tion, which  might  end  in  death,  or  lifelong  las- 
situde. At  this  period  the  fear  of  the  frequently 
recurring  epidemics  of  the  Black  Death,  eastern 
plng\ie,  and  other  diseases,  caused  widespread  de- 
pression. The  tarantula  was  dreaded  through- 
out Italy,  and  a  bite  from  an  unknown  source 
was  a  ready  explanation  of  any  symptoms  of 
nervous  prostration.  The  inspiriting  influence  of 
mu.sic  and  rhythmical  motion  wiis  found  to  dis- 
pel, for  a  time,  the  depression,  and  the  theory 
arose  that  by  this  means  the  poison  of  the  spider 
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was  distributed  over  the  body,  and  expelled 
through  the  skin.  The  nervous  excitement  of  the 
remedy  proved,  however,  a  greater  evil  than  the 
real  or  supposed  disease.  The  induced  emotion 
outran  control.  The  dancing  became  frantic,  and 
was  continued  until  the  dancersfell  senseless  from 
exhaustion,  with  the  result  of  leaving  them  for  a 
time  free  from  the  depression.  The  dancing  mania 
spread  by  moral  contagion,  and  large  numbers  of 
persons,  young  and  old,  male  and  female,  became 
affected.  The  temporary  relief  gained  by  the 
dance  led  to  the  adoption  of  the  remedy  at  in- 
tervals, which  ultimately  became  yearly ;  and 
every  summer  the  sufferers  g^eW  depressed  in 
anticipation  of  the  advent  of  the  annual  dance. 
Strange  psychical  conditions  were  induced  bj 
the  emotional  disturbance  ;  other  sensory  impres- 
sions besides  music  gave  pleasure,  and  certain 
colours,  such  as  red,  or  the  sight  of  the  sea  or 
even  of  clear  water,  exerted  a  strange  fascina- 
tion. The  sexual  passion  became  involved  in 
the  tumult  of  emotion,  and  the  mental  excite- 
ment occasionally  ended  in  self-destruction.  Of 
longer  duration  than  the  dancing  epidemics  of 
Northern  Europe,  tarantism  was  at  its  height  in 
the  seventeenth  century,  and  gradually  died  out 
in  the  eighteenth,  leaving  only  a  designation  for 
a  lively  dance  as  its  harmless  legacy. 

W.  R.  Goatees. 

TABASP,  in  TJnterengadin,  Switzer- 
land.— Alkaline  sulphated  waters.  See  MmEaii 
Watees. 

TARTAR   EMETIC,   Poisoning  by.— 

SvNON. :  Er.  Empoissonemeni  par  tJntimoine ; 
Ger.  Antimoniumvergiftung. — Poisoning  by  tar- 
tar emetic,  a  soluble  double  tartrate  of  anti- 
mony and  potassium,  is  not  very  common.  The 
emetic  properties  of  the  salt  generally  ensure  its 
speedy  ejection  from  the  stomach.  Poisoning  by 
the  salt  may  be  either  (1)  acute,  from  the  inges- 
tion of  a  large  dose  ;  or  (2)  chronic,  the  patient 
succumbing  under  the  exhaustion  consequent 
upon  its  prolonged  administration. 

1.  Acute  poisoning. — Shortly  after  taking 
a  large  dose  of  tartar  emetic,  the  patient  is 
seized  with  intense  nausea  and  faintness,  accom- 
panied by  depression  of  the  force  of  the  pulse, 
and  increased  perspiration.  Violent  vomiting 
and  retching  follow,  with  a  burning  pain  and 
sense  of  constriction  in  the  mouth,  throat,  and 
gullet.  Vomiting  affords  no  relief  to  the  nausea 
and  pain,  and  is  repeated,  the  vomited  matters 
becoming  bilious,  and  ultimately  perhaps  blood- 
tinged.  A  metallic  taste  is  felt  in  the  mouth  ; 
the  abdomen  becomes  painful  and  tender;  and 
profuse  diarrhoea  sets  in,  the  faeces  often  contain 
ing  a  considerable  quantity  of  blood.  The  urine 
is  at  first  increased  in  quantity ;  but  later  it  may 
be  scanty,  blood-tinged,  or  suppressed.  The  cir- 
culation is  throughout  depressed ;  and  the  skin 
cold,  clammy,  and  bathed  in  profuse  perspiration. 
The  muscular  sj'stem  is  relaxed;  but  cramps 
of  the  extremities  may  torture  the  patient.  In 
rare  cases  a  pustular  rash  appears,  like  that 
produced  by  the  external  medicinal  application 
of  the  drug.  In  some  cases  neither  vomiting 
nor  purging  has  occurred,  the  symptoms  being 
simply  those  of  intense  prostration,  with  embar- 
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rassed  respiration.  In  fatal  cases  death  occurs 
•«rithin  a  few  hours. 

2.  Chronic  poisoning. — The  administration 
of  repeated  small  doses  of  tartar-emetic  causes 
nausea,  vomiting,  purging,  exhaustion,  and 
debility,  Tphich  not  infrequently  prove  fatal. 
Tliese  symptoms  are  accompanied  by  depressed 
irregular  circulation,  profuse  perspiration,  and 
disturbances  of  respiration. 

Anatomicai,  Chaeactees. — These  are  somewhat 
variable,  but  on  the  whole  are  those  of  a  metallic 
irritant  poison.  In  most  cases  there  is  inflamma- 
tion of  the  stomach  and  intestinal  tract  generally, 
not  so  patchy  nor  marked  by  sucli  bright  red- 
ness, as  in  arsenical  poisoning.  Not  infrequently 
the  stomach  and  small  intestines  escape,  and 
the  inflammation  may  be  conflned  to  the  large 
bowel ;  even  ulceration  of  the  intestines  may 
occur,  accompanied  by  haemorrhagic  extrava- 
sations. Hypostatic  congestion  of  the  lungs  is 
often  prominent. 

DiAGKOSis. — Poisoning  by  tartar  emetic  may 
be  diagnosed  from  other  irritants,  especially 
arsenic,  by  the  greater  and  earlier  depression, 
the  profuse  perspiration,  greater  irregtilarity  of 
pulse,  and  the  more  irregular  respiration.  An 
analysis  of  the  ejecta  or  of  the  urine  is  always 
advisable,  and  often  indispensable  to  complete 
the  diagnosis.  In  chronic  cases  an  analysis  of 
the  urine  is  the  only  satisfactory  mode  of  de- 
termining the  nature  of  the  illness,  where  tartar 
emetic  is  not  known  to  have  been  administered 
as  a  medicine. 

PaoGNOSis. — This  must  always  be  grave,  so 
long  as  the  ejecta  contain  considerable  quantities 
of  the  poison.  In  acute  cases  the  patient  cannot 
be  considered  out  of  danger  till  not  only  the 
vomiting  has  ceased,  but  an  obvious  return  of 
strength  has  set  in  for  some  time. 

Fatal  Dose. — Two  grains  have  proved  fatal  to 
an  adult.  Much  larger  doses  may,  however,  as 
a  rule,  be  taken  with  impunity.  The  danger  is 
much  increased  if  the  poison  be  taken  in  con- 
junction with  some  substance,  such  as  opium, 
which  deadens  the  susceptibilities  of  the  stomach. 

Tkeatment. — The  stomach-pump  is  seldom 
necessary,  vomiting  being  very  profuse.  The 
elimination  of  the  poison  may  be  hastened  by 
free  administration  of  diluents,  and  the  stomach 
protected  by  mucilaginous  drinks.  The  stomach 
should,  however,  be  washed  out  by  means  of 
the  syphon-tube.  The  most  efiFective  antidote 
is  tannin,  which  forms  an  insoluble  tannate  of 
antimony.  For  this  purpose  tincture  of  cinchona, 
decoction  of  oak-bark,  or  strong  infusions  of 
iea  or  coffee,  may  be  administered ;  or  the 
stomach  may  be  washed  out  with  similar  fluids, 
or  with  a  solution  of  half  a  drachm  of  tannin. 
"SoX.  till  after  this  has  been  done,  or  the  stomach 
well  and  repeatedly  cleansed  by  free  vomiting, 
should  opium  be  administered.  The  after  treat- 
ment will  depend  upon  the  symptoms.  The 
treatment  of  chronic  cases  consists  in  cessation 
of  the  administration  of  the  poison ;  in  the  ex- 
hibition of  ammonia,  stimulants,  and  tonics ; 
and  in  careful  support  of  the  strength.  Nutrient 
.and  opiate  enemata  are  of  the  greatest  service. 

Thomas  Stevbnson. 

TASMANIA. — A  warm,  equable,  eub-tro- 
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pical  climate.  Mean  temperature  of  Hobarfc 
Town,  the  capital,  64°  Fah.  Prevalent  wind;), 
N.E.  and  S.W.  See  Atjsteaxasia  (in  Atpendix)  ; 
and  Climatb,  Treatment  of  Disease  by. 

TASTE,  Disorders  of.  —  Stnon.  :  Fr. 
Trotibles  du  Gout;  Ger.  Stbhrimgen  dcs  Ge- 
schmackes. 

Disorders  of  taste  have  to  be  carefully  distin- 
guished from  distiu-bance  of  olfactory  impressions, 
on  which  all  perception  of  flavour  depends.  They 
have  also  to  be  distinguished  from  distm'bed 
appreciation  of  the  sensations  of  taste — in- 
creased or  diminished  enjoyment  of,  or  disgust 
at,  sensations  which  are  themselves  normal. 

1.  Increased  sensitiveness  of  tlie  nerves 
of  taste. — Synon.  :  Gustatory  hypersesthesia; 
Hypergeusia. — This  condition  is  evidenced  by 
detection  of  a  substance  too  minute  in  quantity 
to  be  perceived  by  normal  taste,  or  by  an  abnor- 
mally intense  impression  when  a  given  quantity 
of  a  substance  is  tasted.  In  excitable  states  of 
the  nervous  system,  as  in  general  malnutrition, 
substances  in  small  quantities  in  the  blood  are 
tasted  with  great  readiness ;  the  bitterness  of 
morphia  injected  beneath  the  skin  may  be  at 
once  noticed  (Wernich),  and  for  long  after  a 
bitter  substance  has  been  taken,  whatever  is 
tasted  may  seem  bitter.  Gustatory  hyperijes- 
thesia  is  often  met  with  in  hysterical  persons, 
and  sometimes  in  the  insane.  It  is  not  usually 
a  symptom  of  sufficient  prominence  to  demand 
special  treatment. 

2.  Perverted  sense  of  taste. — Synon.  :  Gus- 
tatory parsesthesia ;  Parageusia. — This  is  not 
uncommon  in  neurotic  states.  Substances  excite 
a  different  taste  from  that  to  which  they  naturally 
give  rise.  A  bitter  flavour,  for  instance,  is  de- 
tected in  a  simple  saline.  This  condition  is 
commonly  conjoined  with  altered  appreciation  of 
the  taste  which  is  recognised,  so  that  substances 
commonly  considered  pleasant  are  dishked,  and 
those  are  enjoyed  which  commonly  excite  dis- 
gust. It  is  seen  in  a  slight  degree  in  some 
toxaemic  conditions,  but  more  frequently  in 
psychical  disturbances.  In  hysteria  it  leads  to 
various  absurdities  in  diet. 

3.  Subjective  sensations  of  taste. — These 
occur  sometimes  from  disorders  of  the  central  ner- 
vous system,  in  hysteria,  insanity,  and  occasion- 
ally in  epileptoid  states.  The  sensation  is  usually 
of  an  unpleasant  description,  and  probably,  from 
its  character,  is  produced  in  the  region  supplied 
by  the  glosso-pharyngeal  nerve. 

Subjective  sensations  of  taste  occur  also,  very  , 
rarely,  from  irritation  of  the  gustatory  nerves. ' 
They  have  been  produced  experimentally  by  gal- 1 
vanising  the  chorda  tympani,  when  exposed  by 
disease  of  the  internal  ear,  and  have  occurred  in 
some  cases  of  disease  of  the  petrosal  part  of  the 
facial  nerve.    Irritation  of  the  nerves  ending  in 
the  tongue  by  mechanical  and  electrical  stimuli 
may  also  cause  a  sensation  of  taste.    These  sub- 
jective sensations  have  to  bo  distinguished  from 
abnormal  sensations  duo  to  substances  in  the 
blood  or  to  secretions  of  the  mouth.    The  treat>- 
ment  of  the  symptom  is  that  of  its  cause. 

4.  Loss  of  the  Sense  of  Taste.  Synon.: 

Gustatory  aniBsthesia ;  Ageusia. 

jEtioloqy.— Diminished  sense  of  taste  may 
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depend  (a)  On  thickening  or  other  changes  in  the 
mucous  membrane  of  the  mouth,  rendering  the 
uerve-endiugs  less  accessible  to  sapid  solutions. 
(6)  On  local  applications  lessening  the  irrita- 
bility of  the  nerve-endings.  Hot  or  cold  appli- 
cations may  temporarily  destroy  the  sense  of  taste. 
Cool  substances  cannot  be  tasted  so  well  as 
those  which  are  warm,  (c)  On  hysterical  and 
other  functional  nervous  disturbances,  {d)  On 
disease  of  the  nerves  which  conduct  the  sensa- 
tion. Tliere  is  still  much  uncertainty  as  to  the 
nerves  concerned  in  this  function.  Perception 
of  taste  over  the  posterior,  and  perhaps  also  the 
middle  third  of  the  tongue,  the  soft  palate,  and 
the  anterior  pillars  of  the  fauces,  is  believed  to 
depend  on  the  glosso-pharyngeal  nerve,  and  to 
be  lost  when  that  nerve  is  paralysed.  It  is  pro- 
bable, however,  that  this  is  not  the  case  in  all 
persons.  The  writer  has  met  with  an  instance 
of  complete  unilateral  loss  of  taste  on  tongue 
and  fauces,  in  which  the  fifth  nerve  was  para- 
lysed, and  the  glosso-pharyngeal  was  unaffected. 
Taste  in  the  anterior  third  of  the  tongue  de- 
pends on  the  gustatory  or  lingual  branch  of  the 
fifth,  and  probably  on  the  fibres  it  receives  from 
the  chorda  tympani.  Hence  destruction  of  the 
lingual  (section  for  neuralgia — Inzani),  disease 
of  the  chorda  tympani,  and  disease  of  the  facial 
just  above  the  origin  of  the  chorda  tympani, 
have  all  been  followed  by  loss  of  taste  in  the 
front  of  the  tongue.  It  is  exceedingly  common 
in  facial  paralysis  from  rheumatic  inflammation 
of  the  nerve-trunk,  no  doubt  from  the  mischief 
passing  up  the  bony  canal  as  far  as  the  origin  of 
the  chorda  tympani.  Division  of  the  facial  nerve 
outside  the  skull  has  also  caused  loss  of  taste 
(Stich ;  Lotzbeck),  and  hence  it  is  thought  that 
some  fibres  from  the  tongue  must  reach  the 
facial,  by  external  junction.  It  is  much  more 
probable  that  migrating  neuritis  may  have 
passed  up  the  nerve,  and  have  involved  the 
chorda  tympani,  in  these  cases.  But  instances 
are  on  record  in  which  no  loss  of  taste  has 
resulted  from  destruction  of  the  chorda  tympani, 
and  hence  it  is  assumed  that  some  gustatory 
fibres  pass  from  the  lingual  to  the  otic  ganglion, 
and  thence  by  the  small  superficial  petrosal  nerve, 
and  the  nerve  of  Jacobson,  to  the  glosso-pharyn- 
geal. In  these  cases  it  is  possible  that  the  Mth 
nerve  may  supply  the  gustatory  fibres  directly  to 
the  front  of  the  tongue.  Moreover,  the  glosso- 
pharyngeal fibres  have  been  themselves  traced 
by  Eudinger  to  the  fore  part  of  the  tongue,  anas- 
tomosing with  the  twigs  of  the  lingual,  and 
■  Eulenberg  suggests  that  in  some  cases  they  may 
maintain  the  function  of  the  latter.  As  to  the 
path  of  the  gustatory  fibres  which  the  chorda 
tympani  conveys  to  the  facial  nerve,  there  is 
much  difference  of  opinion.  Lussana  believes 
'  that  they  continue  with  the  facial  and,  as  the 
'intermediate  part'  of  that  nerve,  pass  to  a 
nucleus  near  that  of  the  glosso-pharyngeal.  But 
since  disease  of  the  facial  nerve  within  the  skull 
does  not,  as  a  rule,  cause  loss  of  taste,  most 
authorities  consider  that  tho  fibres  leave  the 
facial  nerve  in  the  large  superficial  petrosal,  and 
fhus  reach  the  spheno-palatine  ganglion,  and, 
according  to  SchifF,  pass  to  the  brain  by  the  fifth 
nerve.  This  view  is  supported  by  the  case  just 
mentioned  and  by  one  recorded  by  Hirschberg, 
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in  wliich  disease  of  the  fifth  within  the  skull 
caused  loss  of  taste  in  the  front  of  the  tongue. 
In  other  cases  of  disease  of  the  fifth  there  is  no 
loss  of  taste  (Lussana,  Renzi,  Althaus) ;  but  this 
is  not  decisive,  since,  as  just  observed,  the  exten- 
sive distribution  and  connection  of  the  glosso- 
pharyngeal nerve  may  permit  vicarious  action. 
Moreover  the  position  of  the  disease  in  the  fifth 
nerve  was,  in  many  of  the  cases,  uncertain.  In 
some  the  symptoms  may  have  been  due  to  disease 
of  the  nucleus  of  the  nerve,  from  which  the  gusta- 
tory fibres  may  be  separate.  Hermann  suggests 
that  more  fibres  may  pass  from  the  large  and 
small  superficial  petrosal  nerves,  directly  to  the 
glosso-pharyngeal,  than  is  commonly  assumed; 
but  the  glosso-pharyngeal  nerve  has  been  para- 
lysed without  loss  of  taste  in  the  anterior  part 
of  the  tongue.  It  is  highly  probable  that  the 
difference  of  opinion  regarding  the  course  of  the 
gustatory  fibres  is  due  the  circumstance  that 
this  path  varies  iu  different  individuals. 

Symptoms. — Loss  of  taste  involves  the  percep- 
tion of  bitter,  sweet,  and  saline  characters,  to 
which  should,  perhaps,  be  added  the  metallic 
quality.  These  may  be  lost  in  varying  degrees. 
Each  part  of  the  tongue  possesses  the  power 
of  recognising  every  quality,  but  not  in  the 
same  degree;  bitterness  and  sweetness  are  ap- 
preciated chiefly  by  the  glosso-pharyngeal  at  the 
back,  acidity  and  saltness  by  the  lingual  in  the 
fore  part  of  the  tongue,  chiefly  at  the  tip  and 
edges.  The  onset  of  the  defect  may  be  sudden, 
as  in  hysteria ;  or  gradual,  as  in  most  forms  of 
nerve-lesion.  In  the  latter  it  is  usually  uni- 
lateral ;  in  rare  cases  both  sides  are  involved.  It 
is  associated  with  other  symptoms  of  loss  of 
function  of  the  affected  nerves,  as  in  the  case 
mentioned,  in  which  there  was  loss  of  sensibility 
in  the  face,  and  paralysis  of  the  muscles  of  mas- 
tication. 

Diagnosis. — Loss  of  taste  has  always  to  be 
carefully  distinguished  from  loss  of  smell,  since 
all  flavours  are  recognised  by  the  olfactory  nerve, 
and  it  is  commonly  assumed  that  when  these 
cease  to  be  perceived,  taste  is  lost.  The  power 
of  tasting  must  be  ascertained  by  powders  or 
colourless  solutions  which  shall  convey  no  infor- 
mation. Citric  acid,  quinine,  sugar,  and  salt,  in 
powder  or  solution,  answer  well.  The  tongue 
must  be  held  out,  and  the  substance  or  solution 
placed  on  the  part  of  the  tongue  it  is  desired  to 
test,  and  after  each  observation  the  mouth  must 
be  rinsed  with  water.  It  must  be  remembered 
also  that  the  anterior  part  of  the  tongue  is 
almost  destitute  of  the  sense  of  taste,  except  on 
the  edges  and  tip.  If  the  loss  is  unilateral,  the 
powder  may  be  rubbed  on  the  side  of  the  pro- 
truded tongue,  near  the  tip,  with  the  finger,  and 
the  patient  should  indicate,  by  nodding  or  shak- 
ing the  head,  whether  it  is  tasted,  before  the 
tongue  is  withdrawn  into  the  mouth. 

PuooNOSis. — This  is  good  in  hysteria,  less 
favourable  in  nerve-affections.  The  loss  due  to 
affection  of  the  fiicial  nerve  is  frequently  re- 
covered from,  but  may  prevail  even  when  the 
function  of  the  latter  is  recovered.  In  intra- 
cninial  disease  of  nerves  the  prognosis  is  very 
unfavourable. 

Tbkatment. — The  treatment  in  nerve-disease 
is  that  of  the  cause  of  the  symptom.  Stimula- 
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tion  of  the  uerves  in.  the  tongue  may  sometimes 
aid  the  recovery  of  function,  and  for  this  fara- 
disation is  the  most  effectual.  In  hysterical  loss 
of  taste  this  commonly  suffices.  Where  it  de- 
pends on  affection  of  the  mucous  membrane  of 
the  tongue,  local  measures  alone  are  necessary. 

W.  R.  GowEBS. 

TEETH,  Diseases  of. — Stnon.  :  Er.  Ma- 
ladies des  Dents ;  Ger.  Krankheiten  der  Z'dhne. 

luTRODUcnON. — The  teeth  are  peculiar  organs, 
both  anatomically  and  physiologically.  The 
three  hard  tissues  of  the  teeth  are  comparatively 
of  low  organization,  while  they  are  in  connection 
internally  with  a  structure,  the  pulp,  mainly 
composed  of  plexuses  of  nerves  and  blood-ves- 
aels,  and  their  roots  are  covered  externally  with 
a  highly  nervous  and  vascular  periosteum. 

The  jU7ict ions  of  the  teeth  are  important.  They 
exercise  a  large  influence  in  the  production  of 
articulate  sounds.  They  have  a  keen  tactile 
faculty,  by  which  they  recognise  the  texture  of 
food,  and  detect  the  presence  of  foreign  bodies. 
But  their  most  important  function  is  mastica- 
tion, by  which  food  is  comminuted  and  at  the 
same  time  insalivated,  two  essential  prelimi- 
naries to  digestion.  The  loss  of  the  teeth  is  with 
many  of  the  lower  animals  the  limit  of  life,  from 
the  cessation  of  these  processes ;  and  the  failure 
of  mastication,  through  edentulous  age,  is  a 
frequent  cause  of  intractable  dyspepsia  in  the 
human  subject.  This  fact  cannot  be  too  con- 
stantly remembered  by  the  practitioner.  The 
restoration  of  mastication  by  means  of  artificial 
teeth  is  often  the  immediate  cure  of  imperfect 
digestion,  which  diet  and  drugs  have  failed  to 
influence. 

The  diseases  of  the  teeth  are  for  the  most 
part  of  a  surgical  character,  and  need  operative 
interference.  The  pathological  conditions  of  the 
teeth  are,  however,  of  important  interest  to  the 
medical  practitioner,  causing  and  explaining,  as 
they  do,  many  maladies,  especially  of  the  ner  vous 
system,  and  haviflg  a  serious  bearing  on  diges- 
tion and  nutrition  as  dependent  on  efficient  mas- 
tication. 

Again,  the  forms  of  the  teeth,  and  the  characters 
of  their  tissues  are,  in  some  instances,  indicative 
of  former  illness,  and  in  other  instances  are  of 
critical  diagnostic  value  in  establishing  the  exist- 
ence of  a  constitutional  taint  which  may  modify 
or  develop  disease.  The  teeth  are  dermal  organs, 
and,  as  such,  are  liable,  especially  during  their 
development,  to  be  affected  by  the  poison  of  the 
eruptive  fevers,  leading  to  disastrous  conse- 
quences to  the  teeth  themselves,  and  to  the 
immediately  contiguous  structures. 

From  the  peculiar  position  and  surroundings 
of  the  teeth,  they  are  liable  to  mechanical  in- 
juries, and  to  chemical  and  physical  changes  of 
tlif  moat  interesting  nature  in  themselves,  and  in 
relation  to  the  vital  manifestations  to  which  they 

In  this  article  the  diseases  of  the  teeth  will  be 
discussed  in  the  following  order: — 1.  Abscess, 
and  blood-stains  ;  2.  Caries  ;  3.  Enamel,  pitted ; 
4.  Kruption  of  wisdom  teeth,  difficult ;  5.  Hse- 
morrhage  after  extraction  ;  6.  Loosening  ;  7- Ne- 
crosis, after  acute  diseases ;  8.  Nervous  affections 
originating  in  diseases  of  the  teeth.    9.  Odou- 


tomes;  10.  Syphilitic  teeth;  and  11.  Tooth- 
ache. 

1.  Abscess  in  dentine,  and  blood-stains. 

Dentine  is  occasionally  liable  to  abscess  within 
its  substance,  from  suppuration  of  enclosed  fibro- 
vascular  tissue.  It  is  also  not  infrequently  dis- 
coloured by  the  extravasation  of  hematine.  In 
neither  of  these  conditions  do  symptoms  arise  of 
interest  to  the  practitioner. 

2.  Caries. — Caries  of  the  teeth  is  by  a  great 
deal  the  most  common  pathological  change  to 
which  the  himian  body  is  liable.    It  generally 
affects  some  of  the  temporary  teeth  before  they 
are  shed ;  and  there  are  very  few  adults,  indeed,  in 
whose  teeth  caries,  in  some  degree,  is  not  to  be 
found.    Dental  caries  is  a  softening  and  disinte- 
gration of  the  tooth's  surface,  gradually  penetra- 
ting towards  its  centre.  It  is  essentially  a  super- 
ficial affection,  dependent  on  external  influences. 
These  are  chiefly  chemical,  though  partly  mecha- 
nical, and  it  is  not  improbable  that  the  action 
of  a  vegetable  parasite  (Lepiothrix  buccalis)  has 
some  share  in  the  process.    One  of  the  most 
remarkable  circumstances  in  this  pathological 
change  is,  that  though  the  dentine  of  the  tootli 
undergoes,  through  disease,  a  radical  change 
in  physical  characters  and  chemical  composi- 
tion, it  long  retains  its  vitality,  and  even  be- 
comes increasedly  sensitive.   The  idea  that  death 
of  the  tissue  antecedes  caries  is  quite  erro- 
neous.    The  most  obvious  commencement  of 
caries  takes  place  on  the  surface  of  the  dentine 
immediately  underlying  faulty  enamel,  but  in 
some  instances  it  commences  in  the  enamel  itself. 
When  the  enamel  is  attacked,  it  becomes  opaque, 
whitish,  or  grey,  and  then  gradually  stained  of  a 
brownish  colour,  and  this  is  soon  followed  by 
still  more  obvious  changes  in  the  dentine.  The 
latter  tissue  undergoes  more  rapid  alteration 
than  the  enamel ;  it  becomes  brown  and  soft, 
and  the  change  penetrates  in  the  direction  of 
the  tubes  towards  the  pulp,  while  it  spreads 
laterally  beneath  the  as  yet  healthy  enamel. 
These  changes  occur  in  endless  variety,  one  form 
passing  into  another.    The  extreme  varieties 
have  been  described  as  distinct  species  of  decay, 
without,  however,  sufficient  justification. 

At  times  the  disease  advances  to  a  certain 
stage,  and  then  ceases ;  the  intra-tubular  ma- 
terial becomes  calcified;  and  the  surface  perfectly 
hard  and  dull-brown  or  black.  This  is  called 
'  arrested,'  '  stationary,'  or  '  carbonised '  decay. 
There  is  a  peculiar  and  characteristic  smell  in 
dental  caries,  like  that  of  gangrene  of  the  lung, 
or  like  the  scent  of  the  little  neuropterous 
insect  Chrysopa.  The  softening  of  the  dentine  is 
brought  about  by  the  removal  of  the  phosphate 
of  lime  in  a  soluble  acid  form,  and  its  replace- 
ment by  water.  Carious  dentine  has  an  acid 
reaction. 

The  real  causes  of  dental  caries  are  as  yet 
involved  in  much  obscurity,  and  need  not  be  here 
discussed.  The  consequences  are  of  more  prac- 
tical import.  Though  carious  dentine  may  re- 
tain its  vitality  for  a  considerable  time,  it  ulti- 
mately dies,  wliile  part  of  the  same  tooth  may 
be  living,  and  a  line  of  demarcation  of  the  live 
and  dead  tissue  indefinable.  The  results  of 
caries  are  many  and  serious.  Tooth-uche,  neu- 
ralgia, periostitis,  suppuration  of  the  pulp,  alveo- 
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iar  ubscess,  and  occasionally  muscular  paralysis, 
may  all  arise  as  a  consequence  of  this  condition : 
and  it  is  particularly  important  for  the  practi- 
tioner to  bear  this  in  mind,  as  a  possible  as- 
sociation. 

Tkkatmbnt. — The  treatment  of  caries  may  be 
divided  into  preventive  and  remedial.  The  gene- 
ral conditions  of  health  that  lead  to  caries  are 
not  known  with  sufiBoient  accuracy  to  allow  of 
such  regulation  of  the  functions  of  nutrition  as 
would  prevent  the  occurrence  of  decay  when 
it  arises  from  such  causes,  but  the  mechanical 
influences  which  occasion  it  are  within  easy  con- 
trol. Every  mechanical  action  which  injures 
the  surface  of  the  teeth  should  be  guarded 
against,  especially  the  crushing  of  the  enamel  by 
the  pressure  of  contiguous  teeth  when  crowded. 
Oleanliness,  by  brushing  with  a  dentifrice — 
which  removes  all  decomposing  matter  from 
contact  with  the  teeth — is  of  the  greatest  im- 
portance ;  but  tooth-powders  should  be  soft,  and 
free  from  cutting  particles  :  vegetable  charcoal 
being  carefully  avoided,  as  it  contains  small 
particles  of  silicates,  which  frequently  remove 
the  enamel.  Remedial  treatment  cannot  be  called 
curative,  as  there  is  no  restoration  of  lost  tissue ; 
and  that  which  has  become  decalcified  never 
hardens  again.  But  caries  may  be  arrested,  and 
further  decay  prevented.  The  softened  tissue 
should  be  removed ;  the  hard  subjacent  struc- 
ture polished  and  kept  smooth ;  projecting 
edges,  which  might  entangle  food,  levelled  and 
burnished ;  and  above  all,  cavities  should  be 
stopped,  and,  if  possible,  with  gold. 

3.  Enamel,  rocky  and  pitted. — It  is  of 
g^eat  importance  to  distinguish  between  syphi- 
litic teeth,  and  other  malformed  teeth  which 
have  no  similar  signification.  When  Mr.  Hutch- 
inson first  described  the  characters  of  teeth  which 
are  often  associated  with  inherited  syphilis, 
much  unnecessary  distress  was  occasioned  by 
confounding  teeth  having  rocky  and  pitted 
enamel  with  those  that  were  truly  syphilitic  in 
their  origin,  and  many  persons  supposed  them- 
selves to  inherit  syphilis,  who  merely  possessed 
teeth  bearing  marks  upon  them  which  registered 
a  temporary  illness,  or  a  condition  of  depressed 
nutrition  in  childhood  when  the  affected  teeth 
were  forming.  Teeth  with  rocky  and  pitted 
enamel  vary  indefinitely  as  to  the  extent  of  their 
defective  formation,  from  a  slight  horizontal 
grooving  in  the  enamel,  to  a  condition  in  which 
the  whole  surface  is  rocky  and  rugged,  and 
studded  with  pits  like  a  thimble.  In  extreme 
cases  the  enamel  may  be  almost  entirely  want- 
ing ;  but  there  is  no  narrowing  of  the  apices  of 
the  crowns  of  the  teeth,  and  no  crescentic  notch 
in  the  superior  incisors,  as  in  syphilis.  The  de- 
fects of  the  enamel  are  nearly  always  horizontal 
in  their  disposition  ;  and  even  the  pits  have  such 
an  arrangement  in  series.  This  condition  is 
most  frequently  seen  in  the  permanent  teeth, 
'hough  sometimes  in  the  temporary.  It  is  most 
manifest  in  the  first  molar,  the  incisors,  and  the 
Crinines.  Earelyit  afiectsthe  bicuspids,  near  the 
apiees  of  the  cusps  ;  and  still  more  rarely  the 
whole  bicuspid  crown  suffers.  But  it  will  be 
observed  that  the  malformation  is  symmetrical 
in  the  corresponding  t«et,h,  and  that  ;n  the  dif- 
■Jerent  teeth  it  has  occurred  at  a  point  in  its  I 


development  which  each  tooth  had  attained  ac 
one  particular  time.  The  writer  believes  that 
the  mildest  and  severest  cases  are  essentially  tlia 
same  in  their  pathological  meaning,  and  that  the 
difference  is  only  one  of  degree.  It  has  been  sup- 
posed by  Mr.  Hutchinson  that  this  condition  of 
teeth  is  the  result  of  the  constitutional  influence 
of  mercury  given  in  childhood.  The  writer  be- 
lieves it  is  quite  unconnected  with  such  supposed 
cause.  It  is  extremely  rare  for  mercury  to  affect 
the  mouth  in  children.  This  condition  of  teeth 
occurs  where  mercury  has  never  been  given,  and 
equally  among  peoples  not  addicted  to  the  use  of 
that  drug.  It  is  found,  moreover,  among  extinct 
races,  who  lived  before  mercury  was  used  as  a 
medicine.  The  microscopical  structure  of  teeth, 
thus  degenerated,  shows  that  the  condition  is 
essentially  one  of  imperfect  calcification  of  the 
enamel  and  dentine ;  and  the  writer  believes  that 
any  influence  or  disease  of  childhood,  suspending 
for  a  time  or  depressing  the  nutrition,  may  be  an 
efficient  cause.  As  this  state  of  tooth  is  perma- 
nent, it  remains  a  record  through  life  of  an  ill- 
ness in  childhood.  These  defects  in  the  tissues 
of  the  teeth  are  concurrent  with  their  lamina- 
tion. The  tissues  of  the  teeth,  especially  the 
dentine,  exhibit  a  series  of  layers  due  to  different 
degrees  of  calcification,  in  which  the  earthy 
impregnation  has  been  greater  and  less  alter- 
nately. This  is  a  normal  condition  up  to  a 
certain  degree ;  but  when  the  laminae  of  lesser 
calcification  are  extremely  defective  in  earthy 
matter,  histological  defects  arise  which  lead  to 
the  appearances  in  the  teeth  described. 

4.  Eruption  of  wisdom  teeth,  difficult. — 
Insufficient  room  in  the  jaw  for  the  advent  of  the 
wisdom  teeth  is  sometimes  attended  with  very 
painful  and  even  serioxis  symptoms.  These  are 
confined  to  those  cases  in  which  the  obstruction 
occurs  in  the  lower  jaw.  The  wisdom  tooth  has 
insufficient  room  to  come  through,  and  remains 
impacted  at  the  base  of  the  ascending  ramus 
of  the  jaw,  growing  and  pressing  against  the 
second  molar.  This  gives  rise  to  inflammation, 
and  pain  of  a  rheumatic  character  wandering 
down  the  neck  and  arm,  the  latter  being  often 
weakened  in  muscular  power.  In  acute  and  neg- 
lected eases,  abscess  forms  at  the  angle  of  the 
jaw,  and  burrows  about  the  cheek.  One  remark- 
able symptom  is  trismus,  which  is  very  usual  in 
these  cases,  and  is  a  characteristic  symptom ; 
the  masseter  muscle  becoming  contracted  and 
firmly  set,  so  that  the  jaws  can  hardly  be  opened 
a  quarter  of  an  inch.  This  locking  of  the  jaw 
sometimes  occasions  very  unnecessary  alarm. 

Well-authenticated  instances  of  epilepsy,  deli- 
rium, and  insanity  have  been  recorded,  having 
been  occasioned  by  the  resisted  eruption  of  the 
lower  wisdom  teeth,  and  cured  by  removal  of 
the  cause  of  irritation. 

Tkkatmbnt. — The  treatment  depends  much 
on  the  degree  of  obstruction.  Lancing  the  gum 
is  sometimes  sufficient.  Eemoval  of  the  wisdom 
tooth  is  the  proper  cure.  Where  there  is  trismus 
it  is  necessary  to  wedge  open  the  jaws — slowly 
but  persistently ;  and  then  to  extract  the  offend- 
ing tooth,  if  possible.  If  it  cannot  be  reached, 
the  second  molar  should  be  extracted,  when  its 
posterior  fang  will  sometimes  be  found  absorbed. 
When  once  an  abscess  has  formed  in  association 
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with  nil  obstructed  -snsdom  tooth,  the  removal  of 
that  tooth  is  unavoidable.  Though  it  may  be 
necessary  to  remove  the  secoud  molar  iirst,  the 
third  must  afterwards  follow,  or  the  abscess  will 
remain.  The  trismus  immediately  vanishes  on 
the  extraction  of  the  tooth. 

5.  Hsemorrhage  after  tooth-extraction. — 
This  is  an  occasional  manifestation  of  the  hae- 
morrhagic  diathesis,  but,  considering  how  manv 
teeth  are  extracted,  it  is  rare.  This  form  of 
bleeding  usually  comes  on  some  hours  after  the 
tooth  has  been  taken  out,  and  consists  of  a  more 
or  less  rapid  welling  up  of  blood  in  the  recently 
emptied  sockets.  There  is  frequently  a  history 
of  inherited  hsemorrhagic  diathesis.  It  is,  more- 
over, occasionally  associated  with  menstruation. 

TaEATSiE.vT. — The  treatment  should  be  local 
and  general.  For  the  former  the  writer  would 
recommend  plugging  the  alveolar  cavities  with 
lint  or  cotton-wool,  previously  steeped  in  tinc- 
ture of  matico,  red-gum,  or  turpentine ;  for  the 
Ifitter,  the  internal  administration  of  turpentine, 
■ergot,  or  tannin.  Tourniquets  have  been  devised 
for  applying  and  sustaining  pressure  on  the 
bleeding  surfaces. 

6.  Loosening  of  Teeth. — Synon.  :  Spongy 
gujns;  False  scurvy. 

DESCHiPTioif . — The  term  '  scurvy  of  the  gums ' 
has  long  and  generally,  though  very  incorrectly, 
been  applied  by  dentists  to  this  condition  of 
the  gums.  Instead,  however,  of  being  an  en- 
largement of  the  gums  from  extravasation  of 
blood  -within  them,  it  mainly  consists  of  a 
general  dilatation  of  the  smaller  vessels  of  the 
papillse  and  periosteum,  and  ultimately  of  those 
of  the  alveolar  bone.  At  first  the  gums  are 
enlarged  and  protrude;  but  afterwards,  while 
the  edges  still  remain  thickened,  they  recede 
from  the  necks  of  the  teeth,  which  consequently 
appear  elongated.  As  the  gums  retire  so  do  the 
alveolar  processes,  which  at  the  same  time  be- 
come large  and  open,  and  like  the  periosteum  are 
soft  and  spoogy.  This,  as  a  consequence,  loosens 
the  teeth  ;  which,  especially  in  the  front  upper 
jaw,  have  a  tendency  to  protrude.  The  disease 
usually  occurs  about  or  after  middle  life.  In  this 
condition  the  gums  are  very  liable  to  bleed 
from  the  slightest  friction  ;  tartar  forms  around 
the  necks  of  the  teeth ;  consif'.erable  ooze  from 
beneath  the  edge  of  the  gum,  often  of  a  purulent 
character,  is  discharged;  and  the  breath  is 
generally  offensive. 

Mtiolooy. — The  causes  of  this  condition  are 
neither  constant  nor  always  intelligible.  Crowd- 
ing of  the  teeth,  dyspepsia,  frequent  pregnan- 
cies, mercurial  action  at  some  previous  time  of 
life,  and  continued  use  of  iodide  of  potassium, 
have  all  appeared  to  be  causes  of  this  spurious 
scurvy.  But  very  often  no  apparent  reason  can 
be  assigned  for  its  occurrence. 

Tbratment. — Restoration  of  tbegeneral  health 
and  extreme  cleanliness  of  the  mouth  are  essen- 
tial. All  tartar  should  be  removed,  and  the 
bleeding  attending  this  operation  often  has  a 
salutary  effect.  A  fairly  stiff  toothbrush  should 
be  used  unsparingly,  and  the  bleeding  of  the 
gums  on  such  occasions  is  beneficial.  This 
should  be  followed  by  an  astringent  mouth- 
wash, such  as  a  solution  of  alum  in  a  decoction 
of  cinchona. 


7.  Necrosis  of  the  jaw  and  teeth  after 
the  eruptive  fevers. — These  are  among  the 
secondary  maladies  which  are  apt  to  occur  after 
small-pox,  scarlet  fever,  and  measles  in  children. 
The  cases  are  all  singularly  alike  ;  they  usually 
occur  between  the  third  and  eighth  years,  and 
the  severity  of  the  previous  attack  of  fever  ia 
immaterial.  The  local  symptoms,  which  usually 
appear  from  three  to  six  weeks  after,  consist  in 
a  peeling  off  of  the  gum  around  one  or  more  of 
the  temporary  teeth  ;  and  this  continues  until 
the  bare  jaw  is  exposed  to  a  depth  which  corre- 
sponds, not  only  to  the  fangs  of  the  temporary 
teeth,  but  the  bony  capsules  of  their  immature 
successors.  Transverse  ulceration  then  usually 
follows  ;  and  the  temporary  teeth,  their  alveoli, 
the  immatuje  permanent  teeth,  and  their  bony 
capsules  are  shed.  Frequently  this  occurs  on 
both  sides  of  the  mouth  symmetrically.  There 
is  no  swelling  or  formation  of  supplemental 
bone,  in  the  lower  jaw  the  writer  has  never  seen 
the  base  of  the  bone  involved,  and  the  conse- 
quent disfigurement  is  singularly  slight.  These 
exfoliations  occur  much  more  frequently  after 
scarlet-fever  than  after  measles,  and  they  are 
rare  after  small-pox. 

Tkbatmbnt. — The  treatment  of  these  cases 
should  consist  in  as  little  interference  as  pos- 
sible. Little  need  be  done,  beyond  attention  to 
cleanliness  and  deodorisation,  and  the  removal 
of  the  sequestra  when  quite  loose. 

8.  Nervous  system,  affections  of,  de- 
pendent on  diseases  of  the  teeth. — Affec- 
tions of  the  nervous  system  dependent  on  the 
teeth,  but  not  arising  from  the  processes  of  den- 
tition, have  not  been  sufficiently  recognised,  and 
records  of  them  are  so  few  and  partial  that  it  is 
difficult  to  generalise  upon  them.  These  affec- 
tions are  either  reflex,  direct,  or  complex.  In 
the  first  case  some  portion  of  the  nervous  system 
receives  an  exaltation  of  function  from  the  irri- 
tation of  a  tooth-nerve  ;  in  the  second  case  some 
contiguous  nerves  are  involved  by  the  spread  of 
inflammation  from  diseased  teeth,  or  the  pres- 
sure of  the  inflammatory  products  ;  and  in  the 
third  case  both  wovdd  be  entailed  in  a  mixed  and 
uncertain  proportion. 

Reflex  affections. — As  regards  the  reflex  phe- 
nomena of  disease  dependent  on  the  teeth  we 
may  enumerate  pain,  muscular  spasm,  muscular 
paralysis,  paralysis  of  some  of  the  nerves  of 
special  sense,  and  perverted  nutrition.  These 
reflex  phenomena  have  been  found  to  be  induced 
by  the  following  diseases  : — caries,  with  or  with- 
outexposure  of  the  pulp ;  exostosis— hypertrophy 
of  the  crusta  petrosa;  nodular  developments  of 
dentine  in  the  pulp-cavity;  periostitis,  plastic  or 
suppurative;  impaction  of  permanent  teeth  in 
the  maxillary  bones ;  and  crowding  of  teeth  from 
insufficient  room. 

Small  excrescences  of  dentine  occurring  within 
the  pulp-cavity,  or  in  the  form  of  small  nodules 
in  the  substance  of  the  pulp,  are  apt  to  produce 
erratic  and  wide-spread  pain  among  the  dental 
nerves  of  one  side  of  the  face.  The  same  condi- 
tion not  infrequently  occurs  where  the  morbid 
change  consists  of  fine  nodular  exostoses  on  the 
fangs  of  the  teeth.  In  these  cases  the  pain  is 
reflected  from  the  spot  of  irritation  over  a  large 
nervous  area;butthe  tooth  containing  the  offend- 
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ing  growth  is  xasnally  perceptible  by  tenderness 
or  elongation,  or  a  consciousness  on  the  part  of 
the  patient  that  it  is  the  centre  of  ofifenco.  Where 
it  arises  from  an  exostosis  it  is  apt  to  be  repeated 
■with  several  teeth  one  after  another.  These 
cases  are  by  no  means  uncommon,  and  are  often 
made  the  subjects  of  unavailing  medical  treat- 
ment for  a  long  time.  Tooth-extraction  is  the 
only  remedy. 

Wry-neck,epilepsy,  and  tetanus  are  three  forms 
of  muscular  spasm  which  have  been  distinctly 
traced  to  the  irritation  of  disease  of  the  teeth  in 
the  adult. 

Among  the  nerves  of  special  sense  which  have 
been  affected  by  reflex  nervous  action  from  tooth- 
irriration  are  the  auditory  and  the  optic;  cases  of 
deafness  and  of  complete  amaurosis  having  arisen 
from  these  causes. 

There  is  a  not  infrequent  form  of  muscular 
and  sentient  paralysis,  affecting  one  or  other  of 
thearms,  which  has  often  been  wrongly  diagnosed, 
and  led  to  much  needless  suffering  and  alarm. 
It  consists  of  weakness,  some  pain,  and  occasion- 
ally loss  of  feeling  in  the  arm  and  hand  in  ques- 
tion. Pain  frequently  commences  in  the  side  of 
the  neck  or  at  the  point  of  the  shoulder,  and  is 
of  an  aching,  weary  character,  much  increased  by 
any  muscular  effort  of  the  limb,  which  usually 
hangs  in  a  powerless,  listless  attitude  by  the 
patient's  side.  The  hand  is  feeble,  and  the  patient 
has  difficulty  in  grasping  and  shaking  hands  with 
cordial  pressure.  These  symptoms  are  sometimes 
only  induced  by  exertion.  Such  cases  have  been 
several  times  supposed  to  depend  on  central  ner- 
vous disease,  and  have  been  so  treated.  They 
may  depend,  however,  on  some  irritation  of  a 
tooth  of  the  lower  jaw,  usually  a  back  molar, 
which  is  transmitted  through  the  cervical  and 
brachial  plexuses  of  nerves.  A  carious  or  im- 
pacted wisdom-tooth  is  usually  the  offender. 
Extraction  of  the  tooth  is  followed  by  complete 
reUef  within  a  few  hours.  There  are  also  on 
record  some  curious  cases  of  perverted  nutrition, 
in  which  the  colour  of  the  iris  has  been  altered, 
and  the  hair  at  certain  spots  has  become  ab- 
ruptly white,  ulcers  have  formed  and  refused  to 
heal,  in  the  neighbourhood  of  the  neck  and 
cheeks,  all  dependent  upon  tooth-irritation. 

Direct  affections. — Direct  affections  of  the  ner- 
vous system,  caused  by  tooth-disease,  are  far 
less  common  and  less  varied  than  those  which 
are  reflex,  and  their  mode  of  production  is  more 
obvious  and  intelligible.  The  portio  dura  of  the 
seventh  nerve,  the  nerves  which  enter  the  orbit, 
and,  very  rarely,  the  dental  nerves  in  their 
tracts  in  the  jaw,  are  those  only  which  suffer  in 
this  way — are  entangled,  that  is,  in  their  course 
by  those  inflammatory  influences  and  products 
which  tooth-diseasps  engender. 

The  consequences  of  the  direct  implication  of 
nervous  trunks  by  the  inflammatory  results  of 
tooth-disease  are  so  very  grave,  especially  when 
affecting  the  nerves  of  the  eye  in  tlieir  cour.se  to 
the  orbit,  and  the  ultimate  resnltsso permanently 
serious,  wlien  relief  is  not  speedily  given,  that  it 
is  impossible  to  exaggerate  the  importance  of 
these  cases.  The  writer  would  lay  the  more 
stress  upon  this  subject,  because  lie  fears  tliat 
such  cases  have  been  misunderstood,  and  that 
injuries  have  thus  become  permanent  and  irre- 
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mediable,  which,  if  correctly  interpreted  and 
properly  treated  at  first,  would  have  been  easily 
removed. 

The  entanglement  of  the  portio  dura  leading 
to  facial  palsy  has  arisen  from  the  plastic  exu- 
dation around  an  upper  back  molar,  and  has 
been  immediately  cured  by  the  extraction  of  the 
tooth.  There  have  been  several  examples  in  which 
the  nerves  passing  into  the  orbit,  and  probably 
within  the  orbit,  have  been  surrounded  with 
plastic  exudation,  leading  to  the  destruction  of 
their  functions,  and  to  temporary  or  perma- 
nent loss  of  sight.  The  author  has  seen  several 
such  cases  ;  some  were,  and  all  might  have  been, 
completely  cured  by  the  early  removal  of  the 
offending  teeth.  It  is  very  rare  indeed  for  the 
dental  nerves  in  their  passage  through  the  jaw- 
bones to  be  pressed  upon  and  functionally  dis- 
turbed by  the  inflammatory  products  of  carious 
teeth.  But  such  cases  have  occurred,  producing 
loss  of  sensation  of  the  front  teeth,  lips,  and 
chin. 

Complex  affections. —  In  some  instances  the 
nervous  symptoms  are  clearly  of  a  mixed  charac- 
ter, partly  reflex  and  partly  direct.  This  is  no 
doubt  the  case  in  those  remarkable  and  not 
infrequent  examples  of  trismus,  in  which  the 
jaws  are  firmly  closed  by  the  spasmodic  action  of 
the  masseter  muscle,  on  the  side  where  a  carious 
or  impacted  lower  molar  tooth  is  keeping  up  irri- 
tation, and  which  is  immediately  cured  by  the 
extraction  of  the  tooth. 

The  same  may  be  said  of  those  wnde-spread 
and  diffused  pains,  attended  with  extreme  tegu- 
mentary  sensibility,  which  so  often  accompany 
ordinary  toothache. 

9.  Odontomes,  or  tooth-tumours.  —  The 
teeth  occasionally  develop  tumours  of  their  hard 
tissues  of  an  interesting  and  remarkable  charac- 
ter. ^They  are  divisible  into  two  distinct  groups 
— those  which  are  congenital;  and  those  which  are 
developed  in  after-life,  the  secondarj/  or  induced. 
The  former  consist  of  (a)  '  warty '  growths  of 
the  crowns  of  the  teeth;  {b)  'hernia'  of  the 
fangs  ;  and  (c)  nodules  of  enamel  on  the  roots  of 
the  teeth.  But  with  none  of  these  is  the  practi- 
tioner likely  to  be  concerned,  as  they  are  not 
known  to  produce  symptoms  other  than  those 
which  suggest  surgical  interference. 

The  secondary  or  induced  odontomes  are  (a) 
'  exostosis '  on  the  fangs  ;  and  (6)  '  dentine  ex- 
crescence' within  the  pulp-cavity  of  the  tooth 
These  forms  of  tooth-tumour,  though  smaller 
and  less  obvious  than  the  others,  are  both  liablf 
to  occasion  symptoms,  painful  and  obscure,  which 
it  may  be  difficult  to  diagnose  and  treat. 

Exostosis  of  the  fang  of  a  tooth  consists  of  an 
increased  growth  of  the  normal  outer  layer  of  the 
fang — the  tooth-bone.  This  occurs  in  very  vary- 
ing degrees  and  forms,  and,  as  a  pathological 
condition  is  not  uncommon.  But  it  is  unusual 
for  these  hypertrophies  to  give  rise  to  sjTnptoms 
of  disease.  They  do  so,  however,  sometimes 
and  with  great  severity,  the  one  symptom  being 
pain,  and  this  is  especially  the  case  when  the 
exostosis  is  small,  nodular,  and  forming  on  one 
side  of  the  fang.  These  exostoses  are  apt  to  at- 
tack the  teeth  in  succession,  and  they  occur  either 
in  early  or  middle  life.  Such  cases  usually  com- 
mence with  pain  in  some  particular  tooth,  which 
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IS  apparently  sound ;  the  pain  is  inconstant,  of 
a  neuralgic  cliaracter,  and  wandering  about  tlie 
side  of  the  face  and  head.  The  affected  tooth  is 
often  elongated,  tender,  and  very  susceptible  to 
changes  of  temperature.  The  pain  is  not  con- 
stant, but  intermitting;  increasing,  however,  in 
frequency  and  severity ;  and,  though  wandering 
over  a  considerable  area,  always  emanating  from 
the  one  aifected  tooth.  The  pain  at  length  be- 
comes intolerable,  and  the  apparently  sound 
tooth  is  extracted,  displaying  at  its  fang-end  a 
small  lobulated  exostosis.  The  loss  of  the  tooth 
is  followed  by  complete  relief,  and  this  may  be 
permanent ;  but  not  infrequently,  after  an  in- 
terval of  entire  ease,  another  tooth,  generally  an 
immediate  neighbour,  is  attacked  in  the  same 
way,  and  goes  through  the  same  process,  till  it  is 
extracted.  And  this  may  occur  till  all  the  teeth 
are  lost.  No  treatment  short  of  extraction  ap- 
pears to  palliate  the  symptoms. 

Dentine  excrescences  in  the  pulp-cavity  may 
exist  without  causing  any  symptoms ;  or  they 
may  be  associated  with  pain,  and  a  general  liis- 
tory  scarcely  to  be  distinguished  from  exostosis. 
In  some  of  the  cases,  however — especially  where 
there  is  a  general  intrinsic  calcification  of  the 
pulp,  the  symptoms  have  assumed  the  aspect  of 
the  severest  tic-douloureux.  Extraction  is  the 
only  remedy. 

10.  Syphilitic  teeth. — We  are  indebted  to 
Mr.  Hutchinson  for  the  interesting  discovery  that 
children  who  inherit  syphilis  are  liable  to  cha- 
racteristic deformity  of  certain  teeth,  and  that 
this  is  not  infrequently  associated  with  specific  in- 
terstitial inflammation  of  the  cornea.  Syphilitic 
teeth  are  small,  narrow,  more  or  less  pointed,  and 
usually  of  a  dirty  grey  colour.  Both  the  tem- 
porary and  permanent  sets  may  be  affected ;  but 
it  is  the  front  teeth  of  the  latter  that  exhibit  the 
characteristic  and  most  marked  deformity.  The 
lower  incisors  are  peggy  and  pointed ;  those  of 
the  upper  jaw  are  narrowed,  instead  of  expanded 
towards  the  cutting  edge  ;  and  the  centrals  fre- 
quently have  a  crescentic  notch.  The  other  ir- 
regularities of  shape  in  the  teeth  may  arise  or  be 
closely  imitated,  where  there  is  no  specific  taint, 
but  the  crescentic  notch  in  the  contracted  cutting 
edge  of  the  superior  permanent  central  incisor  is 
believed  to  be  absolutely  diagnostic  of  inherited 
syphilis.  As  such,  it  is  of  great  value  to  the 
physician  in  deciding  on  the  nature  of  doubt- 
ful symptoms  which  may,  or  may  not,  have  an 
hereditary  syphilitic  origin.  Mr.  Hutchinson 
considers  that  these  malformations  of  teeth  are 
occasioned  by  specific  stomatitis.  But  perverted 
form  and  nutrition  need  not  be  inflanimatory ; 
and  the  writer  doubts  if  such  action  arises  in 
these  cases.  The  teeth  are  dermal  organs,  and 
■upon  the  skin  syphilis  inflicts  some  of  its  chief 
injuries,  which  need  not  be  inflammatory. 

11.  Toothache. —  The  term  toothache  can 
scarcely  be  used  with  critical  accuracy,  as  it  is 
popularly  applied  to  any  pain  in  or  immediately 
round  a  tooth,  without  distinction  as  to  its  cause 
or  character.  Such  pain  may  be  produced  by 
many  conditions,  the  commonest  of  which  is  den- 
tinal caries,  with  or  without  exposure  of  the 
pulp.  But  other  influences  may  induce  pain, 
scarcely  to  be  distinguished  from  that  of  tooth- 
decay.  Among  these  causes  may  be  enumerated 
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ivipaction  of  the  wisdom-teeth,  especially  the 
lower ;  inflammation  of  the  tooth-pulp  and  perios- 
teum; rheumatism;  deposit  of  secondary  dentine 
in  the  pulp-chamber  ;  and  exostosis. 

Excepting  where  pain  is  very  severe,  and  of 
such  a  character  as  to  assert  its  exact  locality,  it 
is  not  infrequently  referred  to  a  position,  and 
often  to  a  particular  tooth,  other  than  the  one 
affected.  Where  this  is  the  case,  this  pain  is, 
the  writer  believes,  always  anterior  to  the  loca- 
lity of  its  origin ;  and  it  is  often  only  by  roughly 
manipulating  or  sharply  tapping  the  teeth  that 
the  actual  offender  is  discovered. 

Toothache  dependent  upon  dental  caries  usu- 
ally arises  when  the  decay  approaches  the  tooth- 
pulp,  and  is  the  result  of  its  inflammation.  The 
tooth-pulp  consists  very  largely  of  nerves,  and 
is  closely  boxed  up  within  unyielding  walls,  so 
that  its  swelling  gives  rise  to  great  internal  pres- 
sure ;  hence  the  pain  is  of  a  very  severe  and 
distressing  character.  Inflammation  frequently 
yields  to  complete  or  partial  suppuration  of  the 
pulp;  the  escape  of  the  matter  being  attended 
with  marked  relief.  This  may  arise  either  from 
the  breaking  down  of  the  external  carious  wall 
of  the  tooth,  or  from  its  finding  vent  through  the 
orifice  at  the  apex  of  its  fang,  and  so  constitu- 
ting an  alveolar  abscess,  which  ultimately  bursts, 
either  as  a  gumboil  within  the  mouth,  or  by  a 
fistiilous  opening  upon  the  cheek. 

The  ivipaction  of  a  wisdom-tooth  produces  a 
form  of  toothache  which  is  usually  of  a  dull 
character,  and  gives  a  sense  of  tension  and  re- 
straint. It  arises  from  a  want  of  room  for  the 
coming  tooth,  whoso  growth  produces  pressure 
on  the  contiguous  structures.  The  pain  ofteu 
wanders  along  the  whole  jaw,  and  may  appear 
to  be  especially  associated  with  any  other  tooth 
on  that  side.  Occasionally  the  second  molar  be- 
comes so  eroded,  through  absorption  of  its  pos- 
terior fang  by  the  pressure  of  the  wisdom-tooth, 
as  to  cause  inflammation  of  its  pidp,  in  which 
case  there  may  be  acute  toothache  and  loosening 
of  the  tooth. 

Inflammation  of  the  tooth-^ulp  may  some- 
times occur  spontaneously,  and  thus  give  rise 
to  pain. 

Inflammation  of  the  periosteum  around  any 
particular  tooth,  the  result  of  disease  or  any 
external  violence,  may  have  the  same  effect.  It 
is  said  also  that  the  inflammation  of  the  fibrous 
tissues  round  the  teeth  may  be  of  a  rheumatic 
character,  but  of  this  the  writer  has  no  positive 
evidence.  It  may,  however,  arise  from  syphi- 
litic periostitis,  and  from  the  administration  of 
mercury  when  pushed  to  approaching  salivation. 
Iodide  of  potassium  has  sometimes  a  like  effect. 

Secondary  dentine  and  exostosis  may  also  be 
associated  with  toothache,  which  is  frequently 
of  a  neuralgic  and  wandering  character,  so  that 
it  is  often  difficult  to  fix  upon  the  offending  tooth. 
Whether  the  pain  results  from  the  pressure  of 
the  adventitious  growth,  or  whether  they  are  both 
the  result  of  some  sub-inflammatory  condition,  it 
is  difficult  to  say. 

Treatment. — The  treatment  of  toothache  con- 
sists in  attendance  to  the  general  health ;  in  local 
applications ;  and  in  extraction  of  the  offending 
organ.  Tonics,  especially  quinine,  are  often  use- 
ful where  the  pains  are  of  an  inconstant  and 
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neuralgic  character.  Food  and  stimulants,  espe- 
cially wine,  -would  also  give  relief  in  such  cases, 
where  the  patient  is  below  par.  When  the  tooth- 
ache arises  from  caries,  great  relief  is  expe- 
rienced in  the  early  stages  by  the  application  of 
creasote,  carbolic  acid,  and  other  hydro-carbons. 
Where  pus  is  pent  up  within  the  pulp-cavity  it 
should  be  evacuated,  either  by  opening  the  pulp- 
cavity  from  above,  or  by  drilling  the  tooth. 

Where  the  pain  arises  from  impaction  of 
wisdom-teeth,  relief  from  pressure  must  be  given 
by  extraction.  If  the  wisdom-tooth  cannot  itself 
be  got  at,  the  second  molar  should  be  taken  out. 
In  all  cases  where  the  pain  has  become  exces- 
sive and  intractable,  removal  of  the  tooth  is  the 
only  remedy.  James  Saltee. 

TEETH,  Grinding  of. — Automatic  move- 
-ments  of  the  mouth  are  common  to  many  dis- 
eases, especially  in  young  subjects.  In  cerebral 
disorders  in  children  we  often  notice  a  vertical 
movement  of  the  jaw,  as  if  the  patient  were 
chewing.  At  other  times  the  movement  is  a 
lateral  one,  and  the  teeth  are  ground  together, 
so  as  to  give  rise  to  a  hard  unpleasant  grating 
sound.  This  symptom  is  not,  however,  neces- 
sarily dependent  upon  disease  of  the  brain,  nor 
is  it  peculiar  to  early  life.  Grrinding  of  the 
teeth  may  be  observed  at  all  ages,  and  in  many 
different  complaints.  It  is  frequently  spoken  of 
as  a  symptom  of  worms,  and  is,  indeed,  often 
present  when  the  alimentary  canal  is  infested 
with  these  parasites ;  but  the  symptom  is  in  such 
cases  quite  independent  of  the  worms,  and  is  to 
be  ascribed  merely  to  the  intestinal  derangement 
which  is  the  essence  of  the  disease,  the  presence 
of  worms  being  merely  an  accidental  complica- 
tion. Disordered  bowels  are  by  far  the  most 
common  cause  of  grinding  of  the  teeth,  and 
therefore,  with  the  exception  of  cerebral  disease, 
this  sjnnptom  is  almost  confined  to  such  disor- 
ders as  are  accompanied  by  derangements  of  the 
alimentary  canal.  Thus  children  with  tubercu- 
losis often  grate  their  teeth  together  with  painful 
persistency ;  but  in  this  disease  an  acid  condition 
of  the  contents  of  the  stomach  and  bowels  is  an 
almost  invariable  complication.  Again,  in  rheu- 
matism and  gout,  where  there  is  the  same  ten- 
dency to  acid  fermentation  of  food,  grinding  of 
the  teeth  is  a  common  symptom  in  the  adult. 

The  movement  of  the  jaw  occurs,  as  a  rule, 
independently  of  the  will,  and  is  seldom  noticed 
except  during  sleep.  Sometimes,  however,  chil- 
dren will  grind  their  teeth  voluntarily,  and  ap- 
parently with  full  consciousness  of  what  they 
are  doing.    Such  cases  are,  however,  rare. 

The  treatment  of  teeth-grinding  consists  in 
the  correction  or  removal,  if  possible,  of  the 
condition  upon  which  it  depends. 

Eustace  Smith. 

TEETHING,  Disorders  of.  See  Den- 
TiTioK,  Disorders  of. 

TELANGEIECTASIS  (t^X«,  far,  arpCiov, 
a  blood-vessel,  and  eKraats,  a  dilatation). — 
Aneurism  by  anastomosis.  See  Aneitrism  ;  and 
TuMorns. 

TEMPEKAMENT.— Synon.  :  Er.  Tempi- 
rament ;  Ger.  Korpcranlage. — This  term  denotes 
»the  correlation  of  grouped  differences  existing 


TEMPERAilENT. 
among  men,  in  respect  of  physical  structure  and 
conformation,  with  differences  of  functional  acti- 
vity, of  mental  endowment  and  disposition,  and 
of  affection  by  external  circumstances. 

The  early  writers  on  medicine,  recognising  the 
facts  that  each  individual  man  is  difierent  from 
all  other  men  in  physical  appearance;  that,  again, 
in  every  man  are  found  qualities  proper  to  him- 
self, inherent  and  indestructible;  that,  again, 
on  a  review  of  many  men  a  constant  associa- 
tion of  certain  qualities  with  certain  variations 
in  physical  appearance  may  be  observed,  pro- 
ceeded to  make  generalisations,  tending  to  the 
doctrine  of  temperaments.  Thin  doctrine,  as 
fully  set  forth  by  Galen,  established  nine  kinds 
of  temperament.  Eirst,  the  balanced  tempera- 
ment {evKpaala,  temperies)  consisting  in  a  mix- 
ture of  different  qualities  in  such  due  proportion 
that  none  is  in  excess.  Next,  four  temperaments 
of  simple  excess  or  default — the  hot,  the  cold, 
the  moist,  and  the  dry ;  and  then  four  mixtures 
of  these — the  hot  and  dry,  the  hot  and  moist, 
the  cold  and  dry,  the  cold  and  moist.  Subse- 
quently, under  the  influence  of  the  humoral 
pathology,  temperaments  were  classified  as  san- 
guineous,  bilious,  'phlegmatic,  or  Tnelancholic, 
according  as  the  heart,  the  liver,  the  head,  or 
the  spleen  were  supposed  to  be  predominant  in 
modifying  the  humours  of  the  body.  More  re- 
cent -writers  have  again  abridged  the  list,  and 
have  given  its  categories  a  new  interpretation. 
They  mostly  acknowledge  but  three  tempera- 
ments— the  sanguine,  the  nervous,  and  the  lym- 
phatic. The  balanced  temperament  is  not  in- 
cluded, because  no  individual  of  such  perfect 
structure  exists.  But  it  is  equally  true  that  the 
descriptions  by  wliichthe  other  terms  are  defined 
represent  either  individuals  used  as  types,  and 
therefore  correspond  fully  only  to  one  or  very 
few  of  the  units  of  large  genera,  or  are  construc- 
tive types  corresponding  to  no  single  existence. 

Regarding  the  method  of  classification  as 
whoUy  artificial,  yet  without  denying  its  useful- 
ness, we  propose  to  preface  the  generally  accepted 
description  of  the  three  temperaments  above 
mentioned  by  a  brief  analysis  of  Galen's  picture 
of  the  eiiKpuTos.  The  thoroughly  tempered 
human  being  is  in  his  bodily  constitution  exactly 
midway  between  slimness  and  stoutness,  between 
softness  and  hardness,  between  hot  and  cold.  In 
his  mental  constitution  he  exhibits  the  exact 
mean  between  rashness  and  timidity,  between 
sluggishness  and  precipitancy,  between  the 
sweetness  of  pity  and  the  bitterness  of  hatred. 
Such  an  one  is  brave,  affectionate  at  home,  and 
abroad  discreet.  To  these  essentials  are  added, 
of  necessity,  temperance  in  eating  and  drinking, 
perfect  digestion  and  assimilation  of  food,  phy- 
sical and  psychical  energies  without  a  flaw,  the 
best  powers  of  feeling,  the  best  powers  of  move- 
ment, a  clear  skin,  a  good  breath.  He  is  neither 
too  much  given  to  sleep  nor  too  wakeful,  is  midway 
between  baldness  and  hairiness,  between  dark- 
ness and  fairness  of  complexion.  When  a  child 
he  has  reddish  rather  than  black  hair,  in  adult 
life  the  reverse.  The  tliree  modern  categories 
correspond  fairly  to  Galen's  mixed  tempera- 
ments; the  sanguine  to  the  hot  and  moist,  the 
nervous  to  the  hot  and  dry,  the  lymphatic  to  the 
mixtures  of  cold  with  moist  or  dry. 
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The  Sanguine  Temperament.— Persons  be- 
longing to  this  group  are  described  as  being  ruddy 
and  bright  of  complexion,  as  having  strong  and 
salient  muscles,  a  relatively  large  chest,  and  a 
relatively  small  head.  The  play  of  their  senses, 
the  determinations  of  their  -will,  the  responses 
of  their  muscles  to  impulses,  are  energetic  and 
well-directed.  Arterial  blood  abounds  in  them  ; 
,^  their  veins  are  small.  The  functions  of  their 
r  bodies  are  rapidly  and  easily  performed.  The 
functions  of  their  minds  show  a  similar  vivacity. 
Rapid  thought,  quick  imagination,  brilliant  cour- 
age, are  associated  with  want  of  depth  and  per- 
sistence, with  elastic  forgetfulness  even  of  strong 
impressions.  In  illness  such  people  inflame 
quickly,  develop  diseases  in  a  complete  and  re- 
gular way,  and  defervesce  quickly,  often  with 
well-marked  crisis.  They  are  especially  liable 
to  gout,  acute  inflammations,  and  active  haemor- 
rhages. They  are  men  -who  dominate  their 
fellows. 

The  K"ervous  Temperament. — Herein,  as 
authors  tell  us,  the  skin  is  dark,  dull,  earthy,  or 
sallow,  and  is  hot  and  pungent  to  the  touch,  instead 
of  being  warm  and  moist.  The  cranium  is  large  in 
proportion  to  the  face  ;  the  muscles  spare  and  not 
well-defined;  the  chest  narrow;  the  circulation 
languid,  with  preponderance  of  the  venous  sys- 
tem. The  face  has  the  lineaments  of  energy  and 
intensity  of  thought  and  feeling;  the  movements 
are  hasty,  abrupt,  often  violent,  in  alternation 
with  languor.  The  affections  are  violent  and 
persistent,  the  sexual  passions  usually  very  strong. 
Sensations  are  intense,  far  in  excess  of  exciting 
causes.  The  mental  powers  are  large  and  capable 
of  persistent  exercise.  The  bodily  organization 
favours  venous  congestion  and  haemorrhage,  neur- 
algia, hepatic  and  intestinal  obstructions,  and  the 
mental  lunacies.  Nevertheless,  these  people  are 
often  found  to  endure  long  fatigue,  privation, 
and  exposure  better  than  the  sanguine.  They 
are  the  people  who  teach  or  lead  their  fellows. 

The  Lymphatic  Temperament. — A  heavy 
ill-proportioned  ungainly  form  of  body,  large 
joints,  bulky  head,  large  hands,  broad  flat  feet, 
light  or  reddish  hair,  a  sallow  or  pasty  com- 
plexion, accompany  a  general  slo-wness  and  lan- 
guor of  bodily  function.  The  muscles  are  often 
large,  but  their  movements  are  awkward  or  in- 
accurately directed ;  the  chest  and  heart  are 
inadequate  in  bulk  to  the  rest  of  the  body.  With 
this,  there  may  often  be  combined  much  mental 
firmness,  solidity,  and  constancy — a  good  judg- 
ment if  a  poor  energy.  The  power  of  resistance 
to  acute  disease  is  inferior;  the  tendency  to 
chronic  diseases,  particiilarly  of  strumous  and 
asthenic  kinds,  is  pronounced. 

In  the  sanguine  temperament  a  predominance 
of  blood-makiug  power  and  of  muscular  develop- 
ment is  asserted.  It  may,  perhaps,  bo  spoken  of 
as  the  temperament  in  which  the  spinal  system 
and  the  parts  directly  subordinate  thereto  are 
most  developed.  In  the  nervous  temperament 
the  predominance  of  the  cerebrum  is  clearly  in- 
dicated. In  the  lymphatic  temperament,  languor 
or  slowness  of  both  nervous  and  circulatory  sys- 
tems is  connected  with  slowness  or  default  of  the 
general  nutrition. 

Practically  these  types  comprehend  only  a 
part  of  mankind.    If  we  admit  that  they  can  be 
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extended  in  their  application  by  the  recognition 
of  mixtures  of  them  among  themselves  in  various 
proportions  and  degrees,  we  must  admit  also  tha^ 
there  exist,  outside  of  them  altogether,  numerous 
correlations  of  much  importance  to  the  physician. 
Moreover,  many  of  the  constituents  of  tempera- 
ments are  capable  of  being  changed  by  age, 
external  circumstances,  and  habit.  New  combi- 
nations may  be  introduced  by  these  agencies,  or 
by  bodily  changes  arising  in  accident  or  disease. 
The  building  anew  of  a  man's  temperament  by 
religious  enthusiasm,  by  suffering,  by  moral  con- 
trol, or  by  indulgence,  is  a  spectacle  daily  to  be 
seen  and  studied.  In  that  analysis  of  the  Kpaats 
of  the  individual  which  must  furnish  the  inter- 
pretation of  much  of  his  behaviour  in  illness,  the 
accurate  estimation  of  many  combined  influ- 
ences, native  and  accessory,  has  been  called  the 
stumbling-block  of  practice.  It  may  better  be 
called  the  touchstone  of  practical  skill.  That 
physician  does  well  who  carries  with  him  a 
mental  picture  of  some  such  perfect  human 
animal  as  Galen  has  imagined  ;  and  who  marks 
on  the  diagram,  with  his  patient  before  him,  the 
lines  of  original  shortcoming,  of  development,  of 
warp,  of  injury,  of  degeneration,  so  as  to  arrive 
at  some  clear  sight  of  the  outcome  or  resultant 
of  all  in  the  present  organisation  and  reactions 
of  that  patient.  Wkxiam  M.  Ord. 

TEMPEBATTJBE. —  SraoN. :  Fr.  Tempi- 
rature ;  Grer.  Korperwdrme  ;  Eigenwdrme. 

Introduction. — The  human  body,  like  that 
of  all  warm-blooded  animals,  has  a  heat  of  its 
own,  which  is,  to  a  great  extent,  independent  of 
the  surrounding  temperature.  As  long  as  the 
body  is  in  a  state  of  health,  the  external  cir- 
cumstances must  either  very  materially  change; 
or  a  change  of  them  must  operate  for  some 
length  of  time,  before  any  but  a  transitory  ele- 
vation or  depression  of  the  blood-heat  will  occur. 
But  the  temperature  becomes  much  more  easily 
altered  when  the  functions  of  the  body  are  ab- 
normally performed,  in  consequence  of  disease. 
A  change  of  the  blood-heat  is  often  the  very 
first  symptom  of  a  disease,  and  it  may  occur  even 
before  the  slightest  indisposition  is  felt  by  the 
patient.  Hence  observations  of  the  temperature 
may  be  extremely  valuable  for  diagnosis,  and 
the  course  of  most  diseases  being  accompanied 
by  corresponding  alterations  of  temperature, 
which  in  many  diseases  are  quite  typical,  the 
great  importance  of  closely  watching  the  course 
of  the  temperature  becomes  evident.  Clinical 
medicine  has  by  the  use  of  thermometry  entered 
on  a  new  phase,  having  gained  the  means  of  a 
numerical  expression  for  variations  of  complex 
states  of  the  system  which  the  practitioner', 
from  the  indications  of  the  thermometer,  may 
detect  earlier  and  judge  of  more  correctly  than 
by  any  other  symptom.  For  an  exhaustive 
account  of  the  changes  of  temperature  which 
may  be  observed  in  health,  and  especially  in 
disease,  the  reader  may  be  referred  to  the 
classicjil  work  of  AVunderlich,  translated  for  the 
New  Sydenham  Society. 

SOURCKS    AND     RHOULATION    OP    TUB  BoDY- 

Heat. — The  sources  of  animal  heat  must  be 
chiefly  sought  for  in  chemical  processes,  espe- 
cially oxidation,  which  are  constantly  going  ou  in 
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the  blood  and  tissufes.  To  a  minor  degree  various 
processes  of  a  purely  physical  nature,  such  as 
friction,  or  the  transformation  into  heat  of  otlier 
forms  of  energy,  themselves  the  outcome  of 
chemical  processes,  have  also  a  share  in  its  pro- 
duction. But  this  generation  of  heat  'within  the 
hody  does  not  explain  the  fact  of  the  blood-heat 
being  constantly  kept  at  the  same  level.  This  fact 
presupposes  that  the  amount  of  heat  produced  is 
exactly  equalled  by  the  sum-total  of  the  losses 
of  heat  which  are  constantly  going  on — at  the  sur- 
face of  the  body,  by  radiation  and  evaporation, 
from  the  lungs  by  evaporation  and  by  the  warm- 
ing of  the  colder  air  taken  in  at  every  inspiration. 
Id  muscles  when  mechanical  work  is  done,  in  the 
intestinal  canal  by  the  warming  of  ingested  cold 
food  or  drink,  and,  lastly,  by  the  dejecta  which 
leave  the  body.  Any  disturbance  of  this  equili- 
brium must  be  followed  either  by  an  increase  or 
by  a  lowering  of  the  general  temperature.  But 
there  is  another  factor,  without  -which  the  main- 
tenance of  this  equilibrium,  and  an  equal  distri- 
bution of  the  heat  throughout  the  body,  would  be 
impossible,  namely,  the  circulation  of  the  blood. 
By  this  means  a  regulation  of  the  loss  of  heat 
may  be  effected  -whenever  required,  the  blood- 
supply  to  the  skin  varying  as  the  Eirteries  dilate 
or  contract  under  the  influence  of  the  vaso-motor 
nerves.  But  not  only  the  losses  of  heat  may  be 
varied,  but  its  production  also  is  capable  of  being 
modified,  under  the  influence  of  the  nervous  sys- 
tem. Whenever  the  external  temperature  would 
cause  too  considerable  a  loss  of  heat,  the  peri- 
pheral arteries  contract,  and  the  circulation  be- 
comes slower;  heat  is  thereby  retained  in  the 
body,  but  at  the  same  time  the  heat-producing 
processes  are  stimulated  to  increased  action,  as 
sho-wn  by  the  quantity  of  carbonic  acid  given  off 
being  increased.  When,  on  the  contrary,  the  loss 
of  heat  on  the  surface  is  prevented,  the  peripheral 
arteries  dilate;  the  heart's  action  becomes  accele- 
rated; and  a  much  greater  quantity  of  blood 
flows  through  the  skin  and  peripheral  parts,  the 
sweat-glands  pouring  forth  an  increased  quantity 
of  sweat,  which,  by  its  evaporation,  tends  con- 
siderably to  lower  the  temperature.  At  the  same 
time  the  respiration  also  is  accelerated.  Less 
blood  flowing  through  the  internal  organs,  the 
chemical  changes  in  them,  and  therewith  the  heat- 
production,  become  less  active,  and  are  further 
diminished  by  a  direct  influence  of  the  nervous 
system  on  these  processes.  Thus  a  most  wonder- 
fuUyprecise  reflex-mechanism  regulates  the  heat 
of  the  body,  by  altering  the  production  as  well 
as  the  loss  according  to  necessity,  the  mainte- 
nance of  the  proper  heat  being  in  this  way  doubly 
secured. 

Tempebatoue  in  Health. — The  heat  of  the 
blood  is  at  every  moment  of  life  the  result  of 
different  forces  balancing  each  other,  namely  the 
heat-producing  and  the  heat-destroying  processes 
and  influences.  So  also  the  temperature  of  a 
single  part  of  the  body  results  from  the  heat-pro- 
duction going  on  within  it,  and  its  exposure  to 
cooling  influences,  and  is  chiefly  dependent  upon 
its  blood-supply.  The  heat  of  the  body  is,  there- 
fore, most  variable  on  the  surface,  and  is  lowest 
in  its  uncovered  parts,  especially  in  the  most 
projecting  ones  ;  almost  U!iiform,  on  the  contrary, 
in  the  interior   whern  only  slight  differences, 


amounting  to  a  lew  tenths  of  a  degree,  exist. 
In  the  lower  animals  Claude  Bernard  found  tlie 
temperature  highest  in  the  hepatic  veins  and  the 
right  auricle.  The  heat  of  an  organ  increases 
when  its  functional  activity  is  heightened,  as, 
for  instance,  when  the  brain,  a  muscle,  or  a  gland 
is  stimulated  to  increased  function. 

It  is  necessary,  for  practical  purposes,  to  con- 
sider chiefly  the  temperature  in  the  interior,  or 
the  blood-heat.  The  blood-heat  is  measured,  as 
nearly  as  possible,  by  the  clinical  thermometer. 
See  Theemometee,  Clinical. 

In  healthy  men  the  temperature  of  the  body, 
as  measured  in  the  axilla,  is  about  9S'6°  Fahr. 
(37'0°  C.)  Inside  the  mouth,  underneath  the 
tongue,  it  is  almost  the  same;  whereas  in  the  va- 
gina or  rectum  it  is  0"3°  to  0-6°  higher.  Under 
special  circumstances — for  instance,  when  a  con- 
siderable cooling  of  the  surface  takes  place,  or 
when  the  skin  freely  perspires — the  difference 
may  be  somewhat  greater,  and  there  may  be  a 
difference  of  20°  between  the  temperature  of  ex- 
posed parts  of  the  skin  and  the  interior ;  on  the 
other  hand,  all  parts  may  be  pretty  equally  warm 
in  the  morning  in  bed,  or  in  a  warm  room,  or 
when  the  circulation  has  been  influenced  by 
slight  exercise,  or  by  a  good  meal  and  a  mode- 
rate amount  of  alcohol.  Of  considerable  influ- 
ence upon  the  temperature  of  the  surface  of  the 
body  is  the  amount  of  fat  in  the  subcutaneous 
tissue.  In  phmip  children  and  in  very  obese 
adults  the  surface  may  be  considerably  colder 
than  the  interior,  and  in  the  latter  case  there 
generally  is  yet  another  and  even  more  effec- 
tive cause  for  this  difference,  namely,  weakness 
of  the  heart's  action. 

The  temperature  of  the  body  is  not  the  same 
aU  through  the  day.  Niunerous  careful  obser- 
vations, of  which  those  of  Jiirgensen,  Liebermeis- 
ter,  and  Ogle,  may  be  specially  mentioned,  have 
shown  that  even  when  kept  entirely  at  rest  in  bed, 
the  temperature  of  a  healthy  person  -will  fluc- 
tuate from  about  1  -8°  to  2-.S°  Fahr.  in  the  course 
of  the  twenty-four  hours  ;  the  mercury  standing 
lowest  between  2  a.m.  and  6  a.m.,  and  then  gra- 
dually rising  until  it  reaches  the  highest  point 
between  5  p.m.  and  8  p.m.  This  rise  is  mostly 
not  continuous,  but  becomes  somewhat  slower, 
or  even  interrupted  by  a  slight  decrease,  in  the 
middle  of  the  day,  the  afternoon  hours  showing 
a  more  rapid  elevation. 

This  daily  fluctuation  of  the  body-heat  is  a 
fact  of  fimdamental  importance,  for  it  not  only 
takes  place  in  health,  but  also  when,  in  disease, 
the  whole  range  of  the  temperature  is  either 
depressed  or  abnormally  elevated.  The  causes 
of  this  daily  fluctuation  of  temperature  are  not 
yet  fully  made  out;  but  this  much  is  certain,  that 
rest  and  movement,  as  well  as  the  taking  of  food, 
have  some  share  in  producing  it.  Another  causf 
which  must  not  be  overlooked,  and  which  wat- 
pointed  out  by  Liebermeister,  is  the  force  of 
habit  and  inheritance. 

Race  and  sex  have  no  influence,  to  speak  of. 
upon  the  range  of  the  temperature.  Age,  on  thi- 
contrary,  has,  by  dififerent  observers,  been  found 
to  influence  the  range  as  well  as  the  daily  flue 
tuation.  In  the  infant,  immediately  after  it> 
birth,  the  temperature  is  slightly  higher  than 
later  on,  its  temperature  in  the  rectum  havini; 
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even  been  found  higher  than  that  of  the  vagina 
of  its  mother.  A  higher  range  is  maintained  in 
the  first  •weeks  of  life,  and  there  has  also  been 
foimd  wanting  in  infants  that  steady  course 
of  the  daily  fluctuation  ■which  is  observed  in 
adults.  In  children,  even  somewhat  more  ad- 
vanced in  age,  the  temperature  is  still  easily 
influenced  by  external  changes,  and  the  range 
of  the  daily  fluctuation  is  greater.  In  old  age 
again,  the  range  is  a  little  higher  than  in  adult 
life,  and  here,  also,  a  greater  mobility  of  the 
temperature  under  various  external  causes  is 
observed,  i^o  appreciable  influence  on  the  tem- 
perature in  association  with  menstruation  or 
pregnancy  can  be  observed  in  healthy  women. 
Parturition  slightly  increases  the  temperatiire, 
evidently  by  the  increased  muscular  action,  an 
increase  which  is  compensated  by  a  correspond- 
ing faU  after  the  birth  of  the  child.  If  no  com- 
plications occur,  the  temperature  in  the  puer- 
peral state  generally  does  not  deviate  from  the 
normal. 

Such,  in  fact,  is  the  constancy  of  the  body- 
heat  in  health,  that  the  general  conditions  of- 
life,  occupation,  &c.,  hardly  show  any  influence 
upon  it,  and  whenever,  by  muscular  exertion,  or 
by  the  effect  of  external  heat  or  cold — as,  for  in- 
stance, by  baths  of  various  temperatures — a  more 
considerable  deviation  from  the  normal  range 
has  for  a  time  been  caused,  there  is  a  strong 
tendency  in  the  system  to  compensate  the  in- 
crease or  the  loss  of  heat,  by  a  corresponding  fall 
or  rise  afterwards.  This  faculty  is  somewhat 
altered  in  disease;  and  even  in  those  states 
which  are  on  the  borderland  of  disease,  we  fre- 
quently find  a  less  perfect  action  of  the  regulation 
of  the  local  or  general  temperature  of  the  body. 

LocAX  Changes  of  Tempbiiatuee. — Local 
changes  of  temperature  are  brought  about  by  ex- 
ternal thermic  influences  acting  locally,  or  by 
disease.  Local  stoppage  of  the  blood-supply  or 
local  death  lowers  the  temperature  of  the  part ; 
inflammation,  in  its  first  stage,  raises  it.  Con- 
siderable local  changes  of  temperature  may  arise 
simply  from  vaso-motor  disturbances.  Thus  in 
a  paralysed  limb  the  temperature  may  either  be 
lower  or  higher  than  in  the  corresponding  limb 
of  the  other  side;  in  hemiplegia  the  tempe- 
rature of  the  paralysed  side  is  frequently  found 
of  a  degree  higher  than  on  the  normal 
tfide.  Neuralgia  is  sometimes  accompanied  by 
dilatation  of  the  blood-vessels,  and  a  considerable 
rise  of  the  local  temperature ;  and,  as  a  purely 
vaso-motor  disturbance,  local  heat  and  redness  of 
the  skin,  due  co  a  passing  dilatation  of  blood- 
vessels, sometimes  occur  in  hysterical  females. 

Changes  of  the  Genehal  Tbmpeeatueb. — 
Of  much  greater  practical  importance  than  local 
disturbances  of  the  body-heat  are  changes  of 
the  general  temperature,  such  as  occur  in  many 
diseases,  whether  of  the  nature  of  depression  or 
elevation. 

1.  Depression. — ^Depression  of  the  general 
temperature  is  observed  as  a  consequence  of 
considerable  loss  of  blood;  in  starvation  from 
any  cause  ;  and  in  the  wasting  of  some  chronic 
diseases,  such  as  cancer  of  various  organs,  or  in 
dist^ases  of  the  brain  and  spinal  cord.  In  brain- 
disease,  with  the  symptoms  of  melancholia,  ex- 
treme coldness  of  the  surface  and  lowering  of 


the  general  temperature  sometimes  occur.  Vaso- 
motor paralysis  and  dilatation  of  the  blood- 
vessels are  sometimes  the  cause  of  extreme  loss 
of  heat  in  severe  injuries  to  the  upper  part  of 
the  spine.  In  a  very  rapid  manner  a  consider- 
able fall  of  temperature  may  take  place  in  the 
collapse  sometimes  occurring  in  the  course  of 
typhoid  fever,  but  especially  in  that  of  acute  peri- 
tonitis, and  of  poisoning  by  various  substances. 
In  the  coUapse  of  cholera  the  lowering  of  the  tem- 
perature of  the  axilla  may  be  considerable — a 
temperature  as  low  as  89-6°  Fahr.  (32°  C.)  in  the 
axilla,  and  even  less  under  the  tongue,  having 
been  observed ;  but  the  temperature  of  the  inte 
rior  of  the  body  is  generally  very  high,  reaching 
104°Fahr.  (40°  C),  and  sometimes  much  more. 
In  peritonitis  a  low  general  temperature  may  be 
present  for  days,  even- if  the  peritonitis  super- 
vene in  the  course  of  typhoid  fever.  With  the 
collapse  caused  by  alcoholic  intoxication  great 
depression  of  the  general  temperature  occurs, 
when  the  patient  is  exposed  to  cold  and  wet; 
and  in  a  case  of  carbolic  acid  poisoning,  which 
came  under  the  observation  of  the  writer, 
the  temperature  fell  as  low  as  93-92°  Eahr. 
(34-4:°  C).  A  temperature  of  71-6°  (22°  C.)  has 
been  observed  in  sclerema  neonatorum. 

In  chronic  diseases  of  the  respiratory  organs , 
not  of  an  inflammatory  or  tuberculous  nature,  as 
well  as  in  chronic  heart-disease,  the  temperature 
is  generally  found  somewhat  below  normal ;  and 
the  same  is  the  case  in  chronic  nephritis,  more 
especially  in  those  cases  accompanied  by  general 
dropsy.  In  cases  of  the  latter  kind  we  even 
sometimes  see  a  febrile  temperature,  caused,  for 
instance,  by  tubercular  disease  of  the  lungs,  be- 
come considerably  abated,  if  not  entirely  re- 
versed, when  chronic  kidney-disease  supervenes ; 
as  also  when  intestinal  idceration  becomes  more 
prominent,  or  leads  to  peritonitis. 

2.  Elevation. — Elevation  of  the  general 
temperature,  as  part  of  the  febrile  process,  is 
the  most  prominent  symptom  in  most  diseases 
of  an  infectious  origin,  as  well  as  in  diseases 
of  an  inflammatory  nature.  In  both  an  in- 
creased production  of  heat,  no  less  than  a  dis- 
turbance of  the  regulation  of  the  temperature, 
is  the  effect  of  the  presence  in  the  blood  of 
some  foreign  substance,  acting  injuriously^  on 
the  nervous  system,  and  causing  altered  chemical 
processes.  Modern  theories  give  a  more  and 
more  prominent  part  in  these  actions  to  organised 
bodies  (fungi,  bacteria),  which,  in  themselves  or, 
possibly,  by  products  of  their  own  life-changes, 
or  by  the  changes  which  they  cause  in  the  fluids 
of  the  body,  are  assumed  to  be  the  cause  of  the 
febrile  process,  and  thus  of  the  increased  tem- 
perature. 

The  proper  balance  of  the  heat-forming  and 
heat-destroying  processes  may  also  be  disturbed 
by  other  influences  acting  upon,  and  by  primary 
diseases  of,  the  nervous  system.  When  the  body 
is  subjected  to  external  cold,  after  it  has  been 
fatigued  by  exercise,  and  already  cooled  by  per- 
spiration— if,  for  instance,  a  cold  bath  were  taken 
under  such  circumstances,  a  rigor,  with  rapid 
rising  of  the  temperature  may  follow ;  but,  no 
local  disease  becoming  developed,  the  tempera- 
ture quickly  goes  down  again  amid  profuse 
perspiration,  and  the  whole  attack  may  be 
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over.  Or  a  disturbance  of  the  heat-regulating 
functions  of  the  nervous  system  may  be  caused 
by  the  irritation  of  some  nerve-filaments,  as 
by  a  gall-stone  passing  the  biliary  duct,  or  a 
scone  passing  the  ureter  or  the  urethra,  and  a 
febrile  attack  will  follow.  The  rigor,  leading 
to  a  high  fever  of  an  evanescent  character, 
•wliich  may  follow  the  introduction  of  a  cathetei 
(urethral  fever),  sometimes  belongs  to  the  sama 
group  of  cases.  But  generally,  in  cases  of  this 
last  kind,  the  nervous  system  is  already  in  an 
abnormal  state  tlirough  the  previous  disease  of 
the  kidneys  or  bladder.  The  functions  of  the 
nervous  system  may  further  be  deranged  by  in- 
jiu-y;  and  a  rise  of  temperatxire  has  not  only  been 
observed  in  injuries  to  the  brain,  but,  in  a  most 
excessive  degree,  sometimes  after  injury  of  the 
cervical  partof  the  spinal  cord,  when  temperatures 
of  110°  to  lll°Fahr.  (43-3°to44°C.)  have  been 
observed  (B.  Brodie,  H.  Weber,  Teale,and  others). 
In  tetanus  a  very  high  temperature  may  occur, 
rising  still  higher  a  little  after  death ;  as  much  as 
112-.5o°  Fahr.  (44:'7o°  C.)  was  reached  in  a  case 
observed  by  Wunderlich.  An  alteration  of  the 
heat-regulating  functions  of  the  nervous  system 
may  be  brought  about  by  a  considerable  external 
heat  acting  upon  the  body,  especially  when  com- 
bined with  moisture  of  the  air.  In  cases  of  sun- 
or  heat-stroke,  it  is  quite  common  to  see  the  tem- 
perature of  the  body  rise  to  108°  Fahr.  (42-2°  C.) 
and  more  ;  and  it  would  seem  probable  that  a 
febrile  elevation  of  temperature,  if  going  on 
unchecked  for  a  considerable  time,  by  causing 
exhaustion  of  the  nervous  system,  may  lead  tc 
hjfperpyrexia.  Thus  it  is  not  very  uncommon  to 
see  the  temperattvre  rise  excessively  in  infectious 
diseases,  especially  scarlatina,  towards  the  close 
of  life  (proagonic  hyperpyrexia);  and  the  tempe- 
rature may,  in  such  cases,  even  rise  a  little  more 
immediately  after  death.  This  is  due  to  the  losses 
of  heat  being  greatly  reduced  after  the  stoppage 
of  the  circulation,  the  heat- production  going  on 
in  the  interior  for  a  time  ;  and  the  gradual  faihtre 
of  the  circulation  probably  also  takes  a  great 
share  among  the  causes  of  a  proagonic  hyper- 
pyrexia. 

Hyperpyrexia  sometimes  comes  on  m  the  con- 
valescence from  acute  rheumatism,  even  after 
the  fever  has  entirely  subsided,  and  when  the 
patient  is  on  the  point  of  being  discharged  from 
the  hospital.  An  excessive  rise  has  occurred  and 
caused  death  in  severe  cases  of  hysteria  ;  and  in 
hysterical  patients  hyperpyrexia  has  occasionally 
been  observed  without  any  of  the  other  symp- 
toms which  in  other  cases  usually  accompany 
80  grave  a  phenomenon.  Cases  of  this  kind  are 
extremely  suspicious,  and  in  some  of  them  it 
was  discovered  how  this  hyperpyrexia  was  simu- 
lated. Thus  the  patient  has  driven  up  the  mer- 
cury by  rubbing  the  bulb  of  the  thermometer 
between  the  folds  of  her  night-dress ;  whilst  in 
other  cases  the  high  elevation  of  the  mercury 
has  been  brought  about  by  means  of  poultices,  or 
by  the  patient  iiaving  lowered  the  top  of  the  in- 
strument, so  that  the  column  of  mercury  began 
moving  by  its  own  weight.  This,  however,  is 
not  possible  with  a  thormomoter  of  the  thin  bore 
which  English  thermometers  now  generally  have. 
A  very  high  temperature,  to  which  the  pulse 
and  respiration  and  the  other  symptoms  do  not 
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correspond,  must  always  arouse  a  suspicion  that 
the  rise  of  the  mercury  has  been  artificially  pro- 
duced, and  the  verification  will  be  easy  if  the 
physician  carefully  watcli  the  mercury  as  it  rises, 
or  by  taking  the  temperature  in  the  rectum  or 
vagina. 

Tlie  very  important  part  which  the  nervous 
system  plays  in  regulating  the  blood-heat,  is  also 
seen  in  the  great  liability  of  the  temperature 
easily  to  deviate  from  the  normal  range  during 
convalescence  from  acute  disease,  when  the  weak- 
ness of  the  nervous  system,  brought  on  by  the 
previous  illness,  will  show  itself  in  this  no  less 
than  in  other  alterations  of  function.  This  can 
frequently  be  observed  in  convalescence,  not  only 
from  the  specific  fevers,  but  also  from  pneumonia 
and  other  acute  febrile  diseases,  when  trifling 
external  influences  may  cause  a  considerablcj  rise 
of  the  temperature,  which,  however,  is  generally 
of  short  duration  only,  but  which,  in  the  case  of 
specific  fevers  may  cause  apprehension  lest  a 
relapse  be  coming  on.  In  a  somewhat  difl[erent 
manner,  and  more  lasting,  a  slight  sub-febrile 
elevation  of  temperature  may  be  observed  in  the 
convalescence  from  acute  rheumatism,  where 
it  may  persist  for  weeks  without  any  joints  or 
heart-symptoms  being  present. 

Significance  of  Abnormal  Testperatuhb 
Fou  Diagnosis  and  Prognosis. —  The  mainte- 
nance of  the  heat  of  the  body  at  a  certain  range 
being  so  insured,  any  deviation  of  the  general 
temperature  from  the  normal  standard,  however 
slight  in  degree,  and  unless  of  a  very  transient 
nature  or  brought  on  by  evident  external  causes, 
is  to  be  taken  as  a  sign  of  disease.  Such  de- 
viation may  be  of  a  variable  degree,  along  with 
symptoms  which,  in  part,  are  the  consequence 
of  the  abnormal  temperature,  such  as  an  ab- 
normal rate  of  pulse  and  respiration,  and  ner- 
vous symptoms.  The  whole  range  of  deviation 
within  which  life  can  well  be  maintained  is  com- 
prised between  90°  Fahr.  (32-3°  C.)  and  110° 
Fahr.  (43"4°  C).  A  temperature  approaching 
either  end  of  this  range  indicates  a  condition 
of  extreme  danger,  which  is  already  great  with 
a  temperature  of  96°  Fahr.  (35°  C),  or  be.yond 
106-5  - Fahr.  (41-5°  C).  With  reference  to  the 
general  condition  of  a  patient  who  presents  an 
abnormal  temperature,  a  few  distinctions  may 
be  conveniently  tabulated : — 

1.  Temperature  below  the  normal : — 

a.  Temperature  of  collapse,  below  97"  Fahr. 
(36-2°  C.) 

b.  Subnormal  temperature,  97-98°  Fahr. 
(36-2-36-7°  C.) 

2.  Normal  temperature:  98-0-99-5°Fahr.(36-7- 
37-5°  C). 

3.  Temperature. above  the  nomial: — 

a.  Subfebrile  temperature,  99  o-100-5°  Fahr. 
(37-6-38  05°  C). 

b.  Febrile  temperature  of  moderate  degree. 
100-5-102°  Fahr.  (38  05-38-88°  C),  morning; 
102-2-103°  Fahr.  (39°-39-44°  C),  evening 

c.  Febrile  temperature  of  high  degree,  102-5° 
Fahr.  (39-2°  C.),  and  more  in  the  morning; 
105-106°  Fahr.  (40-6-411°  C.)  in  the  evening. 

d.  Hyperpyrexia,  1  05-8-i07-5°  Fahr.  (41-42° 
C.)  and  more.    Extremely  dangerous. 

Single  Observations. — Near  the  ends  of  this 
scale  a  single  observation  of  the  temperature 
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of  a  patient  may  at  once  decide  the  prognosis. 
Thus  a  temperature  below  93°  Fahr.  (33-88°  C), 
or  above  108°  Fahr.  (42-22°  C.)  is  almost  always 
fatal,  although  cases  have  been  recovered  by 
active  treatment  in  which  the  latter  point  has 
been  exceeded  by  several  degrees.  No  less  valu- 
able may  single  observations  be  for  diagnosis, 
chiefly  in  a  general  way,  in  showing  that  there 
is  disease  when,  perhaps,  no  other  symptom 
points  to  it,  but  also  for  the  diagnosis  of  a 
special  disease  in  some  instances.  Where  there 
are  other  symptoms  of  disease,  the  discovery  of 
an  abnormally  high  or  a  febrile  temperature 
may  at  once  give  quite  a  different  aspect  to  a 
case,  as,  for  instance,  when  a  patient  who  has 
been  suffering  for  some  time  from  a  trouble- 
some cough,  but  in  whom  the  most  careful  ex- 
amination of  the  chest  could  not  detect  any 
lung-disease,  is  foimd  to  have  pyrexia.  The  sus- 
picion that  there  is  commencing  phthisis  may 
thereby  be  at  once  confirmed,  or  aroused  for  the 
first  time.  Or,  again,  in  a  case  where  the  patient 
simply  complains  of  dyspepsia  and  lassitude,  the 
thermometer  may  give  a  degree  of  heat  which 
would  not  have  been  expected  either  from  the 
looks  of  the  patient,  or  from  the  temperature 
of  his  hands  or  chest,  and  the  attention  may 
thereby  at  once  be  directed  to  the  possibility  of 
the  case  being  one  of  typhoid  or  some  other 
specific  fever.  One  reservation  must  be  made 
with  regard  to  single  observations  in  patients 
who  have  not  been  kept  at  rest  for  some  time 
before,  for  example,  in  patients  who  have  walked 
to  the  physician's  house,  or  who  had  to  undergo  a 
iourney  to  the  hospital.  In  such  cases  the  tem- 
perature may  be  somewhat  altered  by  the  fatigue ; 
,and  it  is  quite  common  to  find  the  first  tempe- 
ratm'e  in  a  patient,  immediately  after  his  admis- 
sion into  the  hospital,  considerably  higher  than 
after  a  few  hours'  rest,  or,  if  he  have  been  ex- 
posed to  cold,  much  lower  than  what  would 
otherwise  correspond  to  his  condition. 

Systematic  Series  of  Observations. — But 
of  much  greater  value  than  isolated  observations 
of  temperature  is  the  regular  and  continued 
watching  of  the  course  which  the  temperature 
takes  in  a  disease.  Many  diseases  present  a  de- 
viation from  the  normal  temperature  showing 
a  typical  course  as  regards  the  duration,  as  well 
as  the  daily  fluctuations,  of  the  abnormal  tem- 
perature. The  course  of  its  temperature  being 
part  of  the  natural  history  of  a  disease,  the 
study  of  this  is  of  great  importance  for  diag- 
nosis. 

TrPES  OF  PxEBXiA. — First,  it  is  the  mode  of 
rising  of  the  temperature  which  varies,  and  by 
which  some  diseases  may  be  distinguished.  In 
some  diseases  a  contraction  of  the  peripheral  arte- 
ries takes  place  at  the  onset,  which,  by  diminish- 
ing the  peripheral  circulation  and  the  giving  ofiF 
of  heat,  leads  to  a  rapid  rise  of  the  internal  tem- 
perature, and  is  accompanied  by  asensation  of  cold. 
In  pneumonia,  therefore,  and  other  diseases  com- 
mencing with  a  rigor,  the  temperature  rises  ra- 
pidly and  continuously  to  a  height  of  104°  Fahr. 
(40°  C.)  or  more ;  whereas  diseases  with  a  more 
gradual  beginning  show  simply  a  slow  elevation 
of  the  normal  range,  both  morning  and  evening 
temperature  becoming  gradually  higher,  and  the 
usual  daily  fluctuation  being  maintained.  Thus, 


in  typhoid  fever  the  temperature  rises  every  day 
about  2°  Fahr. ;  but  the  temperature  going  down 
again  in  the  morning,  the  maximum  of  about 
105°  Fahr.  is  only  attained  on  the  fifth  or  sixth 
day. 

At  the  height  of  a  disease  the  temperature  may 
fluctuate  round  an  average  temperature  of  about 
103°  Fahr.  (39-6°  C.)  or  more,  whilst  it  shows 
the  same  daily  course  as  in  health,  that  is,  being 
lowest  in  the  morning  and  highest  in  the  evening. 
The  range  of  this  daily  fluctuation  may,  however, 
differ  considerably  in  different  diseases ;  and 
according  to  the  extent  of  the  daily  fluctuation, 
three  types  may  be  distinguished.  When  the 
daily  fluctuation  of  an  elevated  temperature 
shows  only  the  normal  difference,  or  even  a 
smaller  difference,  between  the  morning  and 
evening  temperatures,  we  speak  of  continuous, 
or,  more  correctly,  sub-continmus  pyrexia ;  when 
the  difference  is  greater  than  the  normal,  the 
remission  having  a  tendency  to  a  low  tempera- 
ture, and  the  exacerbation,  on  the  contrary,  to  a 
considerable  rise,  the  pyrexia  is  called  remittent ; 
and,  thirdly,  when  the  remissions  reach  the 
normal,  or  recede  even  below  it,  we  have  the 
intermittent  type  of  pyrexia. 

A  continuous  elevation  of  temperature  is  ob- 
served soon  after  the  commencement  of  a  disease, 
and  during  its  height. 

Considerable  remissions,  or  even  intermissions, 
of  the  febrile  temperature  are  principally  ob- 
served in  the  decline  of  some  acute  diseases, 
and  in  chronic  inflammatory  diseases,  especially 
of  a  tubercular  nature,  or  in  chronic  syphilitic 
affections,  the  remissions  generally  becoming 
more  marked  as  the  exhaustion  of  the  patient 
increases. 

The  intermittent  type  of  pyrexia  is  most  typi- 
cally shown  in  malarial  diseases,  in  which  the 
elevation  of  temperature  may  follow  a  quotidian, 
tertian,  or  quartan  type.  The  same  also  some- 
times occurs  in  chronic  tubercular  disease  of 
the  lungs.  Pyrexia  of  a  remittent  type  may 
present  a  peculiarity  which  is  worthy  of  note,  as 
being  of  some  diagnostic  value.  Whereas  in  the 
great  majority  of  cases  the  daily  fluctuation  fol- 
lows the  rule  of  health,  the  exacerbation  taking 
place  in  the  evening,  we  sometimes  meet  with 
cases  where  this  order  is  reversed,  the  rise 
taking  place  in  the  morning,  and  the  remission 
occurring  in  the  evening.  This  '  inverse  type  '  as 
Traube  called  it,  of  the  daily  fluctuation  of  a  fe- 
brile temperature  has  been  observed  in  some  rare 
instances  in  typhoid  fever ;  more  frequently  in 
cases  of  chronic  lung-disease ;  whilst  in  doubtful 
cases  of  inflammation  of  the  lungs  it  has  some 
signiflcance  as  to  the  disease  belonging  to  the 
class  of  phthisis. 

Slight  deviations  in  the  maximum  daily  rise 
of  a  febrile  temperature  occur  sometimes  in 
this  way,  that  the  height  is  reached  in  the  mid- 
dle of  the  day,  or  that  the  exacerbation  takes 
place  in  the  night,  or  that  two  or  more  consider- 
able elevations,  instead  of  one  only,  take  place  in 
the  twenty-four  hours.  Such  occurrences,  which 
have  been  observed  in  typhoid  fever  and  in 
phthisis,  can,  of  course,  only  be  found  out  by  the 
observations  of  the  temperature  being  repeated 
with  suflScient  frequency.  A  more  frequent  ap- 
plication of  the  thermometer  will  also  be  neces- 
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nary  in  some  cases  of  ague,  where  the  attacks  are 
not  well-marked,  or  occur  in  the  night,  in  order 
correctly  to  judge  of  the  case. 

The  decline  of  the  elevation  of  temperature,  at 
the  termination  of  a  disease,  may  be  gradual,  the 
daily  fluctuation,  however,  taking  place  as  usual; 
or  it  may  be  rapid,  by  a  continuous  sinking 
of  the  temperature  to,  or  somewhat  below  the 
normal,  in  the  course  of  from  twelve  to  thirty- 
six  hours,  or  even  in  six  to  eight  hours,  as  in 
relapsing  fever.  The  latter  mode  of  termi- 
nation of  a  fever  is  called  crisis,  whereas  the 
former  is  designated  lysis.  A  crisis  may  some- 
times be  accompanied  by  symptoms  of  collapse, 
and,  in  some  rare  instances,  by  acute  delirium, 
which,  however,  generally  passes  ofiF  within  a 
day  or  two,  and  is  not  of  bad  omen  provided 
the  general  condition  of  the  patient  remain 
good.  Symptoms  of  this  kind,  as  well  as  a  more 
considerable  elevation  of  the  temperature  just 
previously  to  its  fall,  or  a  great  irregiilarity 
in  the  course  of  the  temperature  preceding  it, 
raz,^  \>&  csMqA. perturhatio  critica.  It  would  ap- 
pear that  diseases  caused  by  the  action  in 
the  system  of  some  foreign  substance— as,  for 
instance,  some  infective  agent,  its  action  being 
of  a  limited  duration — have  a  tendency  to  a 
critical  defervescence.  Diseases,  on  the  contrary, 
in  or  by  which  an  organ  has  become  materially 
altered,  as  by  an  injury,  or  in  the  course  of  an 
infectious  disease  of  longer  duration,  show  a  slow 
decline  of  the  pyrexia,  with  a  tendency  to  a  re- 
mittent type.  The  repair  of  the  damaged  struc- 
tures taking  some  time,  the  decline  of  the 
pyrexia  is  slow,  and  the  defervescence  by  lysis. 
Examples  of  the  former  mode  of  defervescence 
are  furnished  by  acute  pneumonia,  erysipelas, 
typhus,  relapsing  fever,  and  measles  when  not 
complicated  by  more  serious  inflammation  ;  the 
latter  type  is  shown  by  typhoid  fever,  in  which 
the  specific  process  produces  deep  alterations  in 
the  glandular  structures  of  the  intestine,  which 
persist  for  some  time  after  it  has  terminated. 
The  same  is  observed  whenever  an  orga,n  is 
altered  by  an  inflammatory  process,  be  this  of 
a  traumatic  or  of  an  infectious  origin.  The 
ancient  physicians  believed  that  a  crisis  took 
place  with  preference  on  certain  days,  as,  for  in- 
stance, the  seventh  day  of  an  illness ;  but  more 
extended  experience,  gained  by  means  of  the 
thermometer,  has  shown  that,  although  a  change 
or  a  termination  of  a  disease  take  place  at  a 
certain  definite  period,  the  latter  is  not  bound 
to  one  particular  day.    See  Crisis. 

Any  irregularity  of  the  course  of  the  tempe- 
rature in  a  disease  in  which,  as  a  rule,  it  runs  a 
very  regular  and  definite  course,  is  indicative  of 
some  disturbance  or  complication,  and  its  early 
detection  is  therefore  important  for  diagnosis,  no 
less  than  for  prognosis  and  treatment. 

On  the  apjrroach  of  death  the  temperature  in 
many  cases  gradually  sinks;  but  instances  are 
not  of  rare  occurrence  in  which,  on  the  contrary, 
especially  in  diseases  with  high  fever,  a  con- 
tinuous rising  takes  place  towards  the  fatal 
termination,  reaching  sometimes  hyperpyrexic 
degrees. 

In  convalescence  the  temperature  is  more  easily 
infliioiiccd  by  external  causes,  as  well  as  by  in- 
ternal changes,  and  the  approach  of  a  relapse  or 


complication  being  at  once  indicated  by  a  rise  of 
temperature,  the  continuance  of  regular  thermo- 
raetrical  observations  in  the  first  period  of  con- 
valescence is  of  very  great  importance  ;  the  more 
so  as  convalescents  are  sometimes  not  sensible  to 
changes,  which  at  first  only  show  themselves  in 
an  alteration  of  the  temperature. 

Tbeatment. — Abnormal  states  of  temperature 
ought  not,  as  a  rule,  to  be  considered  as  objects 
of  treatment  by  themselves,  all  the  concomitant 
symptoms,  in  fact  the  whole  state  of  the  patient, 
having  to  be  taken  into  consideration,  in  order 
properly  to  treat  a  case  of  febrile  disease.  But 
there  are  exceptional  cases  in  which  the  state  of 
the  temperature  at  once  urgently  requires  a  symp- 
tomatic treatment.  Such  are,  for  instance,  cases 
of  hyperpyrexia  in  sun-  or  heat-stroke,  in  which 
the  most  energetic  means  ought  at  once  to  be 
applied  to  reduce  the  temperature.  As  the  expe- 
rience of  American  physicians  has  shown,  life 
may  in  such  cases  sometimes  be  saved  by  con- 
tinually rubbing  the  surface  of  the  body  with 
large  pieces  of  ice,  using  at  the  same  time  stimu- 
lants by  the  rectum  or  subcutaneously.  A  rapid 
abstraction  of  heat  by  rubbing  with  ice,  or  cold 
bathing  with  afiEusions,  may  also  be  the  only 
means  of  saving  a  patient  in  whom,  in  the  course 
of  acute  rheumatism,  hyperpyrexia  has  set  in ; 
and  a  ease  published  by  Dr.  Wilson  Fox  in  which 
the  temperature  reached  110°  in  the  rectum,  is 
very  instructive  in  showing  that  external  cooling 
may  be  successful,  when  even  very  large  doses  of 
quinine  (120  grains  had  been  given  in  six  hours), 
had  been  administered  without  effect.  The  same 
plan  must  be  followed  in  hyperpyrexia  occurring 
in  the  course  of  other  diseases.  Complications, 
such  as  pneumonia,  do  not  contraindicate  this 
treatment,  the  success  of  which  is,  however,  de- 
pendent upon  the  possibility  of  rousing  the  ner- 
vous system,  and  upon  the  circulation  remaining 
sufficiently  active. 

An  abnormally  low  temperature  requires  the 
external  application  of  heat,  which  will  be  ma- 
terially assisted  by  warm  stimulating  drinks  or 
injections,  using  eventually  subcutaneous  injec- 
tions of  ether  or  of  tincture  of  musk,  to  stimulate 
the  action  of  the  heart. 

Apart  from  such  exceptional  cases,  the  treat- 
ment of  the  abnormal  states  of  the  temperature 
must  be  subordinated  to  the  general  treatment 
of  the  case.  In  many  cases  the  abnormal  tem- 
perature being  dependent  upon  some  local  cause, 
the  removal  of  the  latter  will  make  the  abnormal 
temperature  also  disappear,  or  at  least  reduce 
it — an  experience  withwliich  surgeons  are  quite 
familiar. 

Rise  of  temperature  being,  however,  the  chief 
and  most  important  symptom  of  pyrexia,  leading 
of  itself  to  serious  consequences,  especially  by 
weakening  the  heart's  action,  it  becomes  neces- 
sary in  many  cases  of  protracted  febrile  disease, 
besides  the  general  or  special  treatment  which 
the  case  requires,  to  treat  the  febrile  temperature 
symptomatically.  It  has  now  been  shown  by  an 
overwhelming  experience  that  the  course  of  the 
specific  fevers,  such  as  typhus,  typhoid,  scarla- 
tina, although  it  cannot  be  cut  short,  can  yet 
materially  bo  influenced,  by  keeping  the  febrile 
temperature  artificially  down,  by  means  of  cold 
baths  or  wet  packing,  and  by  antipyretic  medi- 
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cinea.  And  it  is  very  important  not  to  wait  in 
a  case  ■with  continuous  high  temperature  until 
symptoms  of  failure  of  the  heart's  action — a  weak 
pulse,  cold  extremities,  cyanosis,  and  congestion 
of  the  lungs,  and  muttering  delirium — show  them- 
selves, but  to  try  to  prevent  these  symptoms  by 
keeping  down  the  temperature.  Patients  treated 
early  on  this  principle  will  be  found  much  less 
frequently  to  pass  into  that  state,  to  sleep  more 
soundly,  and  to  retain  their  appetite ;  bedsores 
and  other  serious  complications  being  of  much 
rarer  occurrence ;  and  it  has  been  established 
that  the  mortality  in  specific  fevers  has  by  the 
antipyretic  treatment  been  considerably  dimi- 
nished, and  that  convalescence  also  is  quicker 
than  in  cases  treated  on  the  expectant  plan. 

In  the  symptomatic  treatment  of  pyrexia  in 
acute  disease,  and  especially  in  the  continued 
fevers,  it  is  best  to  follow  the  principle  laid  down 
by  Liebermeister,  than  whom  no  one  has  had 
more  experience  in  these  matters.  Starting  from 
the  fact  that  a  febrile  elevation  of  temperature,  of 
a  remittent  type,  is  much  better  supported  by 
the  patient  than  a  temperature  of  even  a  lower 
degree,  but  which  has  a  more  continuous  course, 
the  object  he  has  in  view  is,  by  the  anti-pyretic 
treatment,  to  increase  the  remissions  that  nor- 
mally take  place  every  day,  and  to  prolong  them 
as  much  as  possible.  Comparative  experiments 
have  shown  that  external  cooling  by  baths,  and 
other  means,  as  well  as  antipyretic  medicines,  are 
of  greatest  effect  at  those  times  of  the  day  when 
the  temperature  spontaneously  has  a  tendency  to 
decline.  In  order  to  attain  the  greatest  anti- 
pyretic effect  with  the  least  frequent  repetition 
of  baths,  the  most  suitable  time  for  the  latter, 
according  to  Liebermeister,  is  the  night;  and  the 
antipyretic  medicines  may  be  given  to  assist  and 
prolong  the  effects  of  the  baths. 

As  regards  external  cooling,  by  far  the  most 
effective  means  are  cold  baths  of  60°  to  70°  Fahr. 
(16°  to  20°  C),  and  about  ten  minutes'  duration. 
More  agreeable  to  the  patient  are  baths  of  about 
95°  Fahr.  (35°  C),  gradually  cooled  down  by  the 
addition  of  cold  water  to  70°  Fahr.  (20  C),  or 
less,  but  their  duration  must  be  longer  to  have 
the  same  effect  as  the  former  {see  Hydko- 
THEBAPEUTics).  Cold  wet-pacMng  is  less  effec- 
tual, but  may  replace  baths  in  patients  of  smaU 
volume  {see  Cold,  Therapeutics  of). 

Quinine,  in  order  to  derive  the  greatest  effect 
from  its  use,  ought  to  be  given  in  one  large  dose,  20 
to  40  grains,  in  the  evening,  its  action  being  slow 
and  passing  off  slowly.  Salicylic  acid,  on  the  con- 
trary, and  its  soda-salt,  which  produce  a  fall  of  the 
temperature  much  more  quickly,  but  also  much 
less  durably,  are  best  given  in  a  dose  of  60  to 
120  grains  in  the  night  or  towards  the  morning. 
Neither  these  medicines  nor  cold  bathing  must, 
however,  be  used  in  a  routine  way,  many  things 
having  to  be  taken  into  account  in  their  use  and 
in  judging  of  their  effect,  as  the  time  of  the  day, 
the  severity  of  the  case,  and,  not  least,  the  in- 
dividuality of  the  patient. 

C.  G.  H.  Baumibe. 

TENDEENESS.  — This  word,  in  relation 
to  medical  and  surgical  practice,  usually  implies 
that  pain,  in  various  degrees  and  of  different 
kinds,  is  elicited  by  pressure,  as  distinguished 


from  the  sensation  which  is  felt  spontaneously 
by  the  patient.  The  term  might  conveniently 
be  made  to  include  all  painful  sensations  elicited 
by  any  physical  disturbance  of  a  part,  as,  for 
instance,  the  movement  of  a  joint,  or  the  pres- 
sure of  its  structures  against  each  other.  The 
like  observation  applies  to  any  irritation  of  the 
mouth  or  throat,  when  these  parts  are  the  seat 
of  disease  accompanied  by  tenderness ;  as  well 
as  to  other  mucous  surfaces. 

Tenderness  is  a  symptom  often  of  great  im- 
portance, and  it  claims  the  careful  attention  of 
the  practitioner.  It  is  often  present  when  there 
is  no  complaint  of  pain  on  the  part  of  the  patient ; 
while,  on  the  other  hand,  it  is  by  no  means  a 
necessary  accompaniment  of  spontaneous  pain ; 
its  very  absence  is  frequently  of  much  conse- 
quence in  diagnosis.  In  an  investigation  for  the 
purpose  of  eliciting  tenderness,  care  is  required, 
especially  in  certain  cases ;  and  the  examination 
should  be  made  with  gentleness  and  restraint,  so 
as  not  to  give  the  patient  unnecessary  pain,  or  to 
produce  other  eifects,  which  might  prove  serious 
in  some  instances.  It  may  be  that  only  a  slight 
touch  can  be  borne,  but  pressure  may  be  gradu- 
ally increased,  if  necessary,  until  tenderness  is 
produced ;  it  must  be  noted  what  degree  ol 
pressure  is  needed  to  cause  the  sensation.  The 
observer  must  thus  endeavour  to  fix  upon  the 
structure  in  which  the  tenderness  is  located;  as 
well  as  to  measure  the  intensity  of  the  feeling. 
Its  limitation  in  extent  must  also  be  determined. 
The  patient  can  often  give  useful  information  as 
to  its  exact  character.  Care,  however,  is  neces- 
sary to  guard  against  being  misled  by  malin- 
gerers, hysterical  persons,  or  those  who  have 
imaginary  ailments ;  and  also  not  to  mistake 
tenderness  lor  mere  hypersesthesia  of  the  skin. 
For  this  purpose  it  is  of  much  help,  among  other 
points,  to  watch  the  patient's  expression  of  coun- 
tenance whilst  pressure  is  being  made.  Hys- 
terical patients  may  seem  to  suffer  acutely  when 
slight  pressure  is  made ;  but  if  this  be  gradually 
increased,  while  their  attention  is  diverted  by 
conversation,  it  is  found  that  the  suffering  is  not 
real.  It  must  also  be  remembered  that  some 
persons  are  much  more  sensitive  than  others. 

Vaiub  in  Diagnosis.— Without  attempting  to 
treat  the  subject  exhaustively,  a  few  hints  may 
be  offered  as  to  the  diagnostic  relations  of  ten- 
derness, and  as  to  the  more  prominent  diseases 
and  conditions  in  which  the  presence  and  degree 
of  this  symptom  are  of  essential  service  in  in- 
dicating their  existence. 

When  pain  is  complained  of,  the  presence  or 
absence  of  tenderness,  and  its  degree,  may  be 
of  signal  value  in  diagnosing  the  kind  of  painful 
sensations  to  which  it  belongs.  For  instance,  it 
may  be  affirmed,  as  a  general  rule,  that  the  pain 
of  inflammation  is  accompanied  with  tenderness, 
and  especially  so  if  the  condition  is  superficial, 
has  ended  in  suppuration,  or  involves  nerves. 
On  the  other  hand  a  purely  neuralgic  pain  is  on 
the  whole  free  from  tenderness,  and  is  not  un- 
commonly relieved  by  pressure,  although  there  are 
certain  localised  '  tender  points  '  in  some  forms 
of  this  complaint,  and  these  are  also  of  signifi 
cance.  Hence,  when  pain  is  evidently  seated  in. 
a  particular  nerve  or  nerves,  pressure  may  de- 
termine whether  they  are  actually  involved  in 
0x2 
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some  inflammatory  mischief,  or  merely  function- 
ally disordered.  Again,  the  pain  of  muscular 
rheumatism,  •when  not  inflammatory,  is  often 
relieved  by  pressure  ;  while  spasmodic  muscular 
pains  are  usually  thus  greatly  alleviated,  so  that 
patients  of  their  own  accord  press  upon  the  affected 
part.  In  this  way  a  very  obvious  and  decided  dis- 
tinction is  frequently  afforded  between  spasmodic 
and  inflammatory  conditions  involving  the  ab- 
dominal structures.  Further,  in  connection  with 
tumoiu's  and  growths,  those  which  are  of  a 
malignant  nature  are  often  accompanied  by  pain 
and  tenderness,  while  those  which  are  benignant 
may  be  said  to  be,  as  a  class,  free  from  such 
eymptoms.  Marked  tenderness  may  be  an  im- 
portant sign  of  destructive  changes,  such  as 
those  which  occur  in  some  diseases  of  joints, 
or  as  a  result  of  the  pressure  of  an  aneurism 
or  othei  tumour,  where  there  is  at  the  same  time 
spontaneous  pain.  Very  limited  and  obvious  ten- 
derness may  indicate  the  seat  of  a  foreign  body, 
lodged  in  the  soft  parts  or  irritating  them,  es- 
pecially if  it  should  be  pointed,  as,  for  instance,  a 
needle. 

It  must  be  remembered,  in  the  next  place, 
that  tenderness  may  be  a  valuable  diagnostic 
sign,  when  there  is  no  complaint  of  pain  on  the 
part  of  the  patient.  For  example,  it  may  reveal 
joint-disease,  not  previously  known  to  exist. 
The  writer  has  found  this  symptom  of  great  as- 
sistance in  recognising  the  presence  and  situation 
of  obscure  limited  disease  in  the  abdomen,  such 
as  cancer,  ulceration,  or  suppuration.  It  may 
also  lead  to  the  discovery  of  undetected  suppu- 
ration. In  the  case  of  children  who  are  too 
young  to  complain,  but  who,  on  account  of  their 
crying,  may  be  supposed  to  be  suffering,  an 
unusual  manifestation  of  pain  during  their  ex- 
amination must  be  carefully  looked  for  and 
attended  to,  as  useful  information  may  thus 
be  obtained.  It  may  be  mentioned  that  general 
tenderness  is  in  some  instances  a  striking  symp- 
tom of  commencing  rickets  in  children.  In  the 
case  of  ulcers,  in  order  to  determine  their  con- 
dition for  purposes  of  treatment,  it  is  worth 
while  to  notice  whether  they  exhibit  tenderness, 
as  well  as  its  degree.  Some  ulcers  are  indolent, 
and  scarcely  at  all  sensitive  ;  others  are  extremely 
irritable,  and  cannot  be  touched. 

These  illustrations  will  suffice  for  the  general 
diagnosis  of  tenderness,  and  it  now  remains  but 
to  point  out  some  of  the  complaints  in  which 
this  symptom  is  peculiarly  prominent.  Amongst 
these  may  first  be  mentioned  superficial  inflam- 
matory affections,  such  as  acute  erythema  or 
erysipelas,  and  also  any  condition  ending  in  sup- 
puration. Peritonitis  is  usually  attended  with 
remarkable  tenderness,  either  generally  distri- 
buted over  the  abdomen,  or  localized,  according 
to  the  seat  and  extent  of  the  disease.  Here,  how- 
ever, it  is  necessary  to  guard  against  being 
misled  by  certain  hysterical  cases,  in  which  there 
is  intense  hypersesthesia  of  the  skin  covering  the 
abdomen,  but  the  distinctions  already  pointed 
out  shotdd  prevent  any  mistake  in  diagnosis. 
Gout  affecting  the  joints  is  generally  accom- 
panied by  exquisite  tenderness,  much  more  than 
in  other  forms  of  articular  disease,  although 
affections  of  the  joints  generally  give  rise  to 
tenderness.   Hysterical  patients  are  again  liable 


to  mislead  the  practitioner  in  this  direction,  aa 
they  sometimes  seem  to  be  intensely  tender  about 
a  joint,  when  there  is  really  nothing  the  matter 
with  it.  There  is  also  a  peculiar  complaint  met 
with  in  these  subjects,  called  '  spinal  irritation,' 
in  which  exqiusite  tenderness  is  experienced 
along  the  spine,  or  over  some  of  the  spinous  pro- 
cesses (^see  Spinal  Iheitation).  Amongst  other 
conditions  which  are  attended  by  peculiar  ten- 
derness may  be  mentioned  corns  and  bunions , 
neuromata ;  certain  stumps  after  amputation  ; 
boils  ;  whitlows ;  and  many  affections  involving 
such  sensitive  structures  as  the  eye,  or  the 
matrix  of  the  nails. 

Tbeatmbnt. — In  the  first  place,  of  course, 
the  disease  with  which  tenderness  is  associated 
must  be  treated  independently  of  this  particular 
symptom,  although  it  may  afford  useful  indica- 
tions. For  example,  it  may  reveal  suppuration, 
when  an  incision  will  give  vent  to  the  pus,  and 
relieve  the  tenderness.  For  the  nervous  and 
hysterical  conditions  in  which  tenderness  is  a 
prominent  symptom,  general  treatment  directed 
to  the  particular  condition  present  is  essential. 
When  a  part  is  really  tender,  aU  pressure  must 
be  avoided,  or  even,  in  some  instances,  the  mere 
touch  of  such  articles  as  clothing  or  bed-clothes. 
For  instance,  in  cases  of  acute  inflammation  of 
joints,  or  in  peritonitis,  it  is  of  great  service  in 
treatment  to  raise  the  bed-clothes  by  means  of 
cradles,  so  that  they  do  not  come  iuto  contact 
with  the  patient.  Hot  and  cold  applications, 
anodynes,  and  allied  agents  may  be  employed 
locally  with  good  effect  in  many  conditions  for 
the  purpose  of  diminishing  undue  sensibility. 
See  Htstehia  ;  Pain  ;  and  Spikax  Irbitation. 

Feebeeick  T.  Eobeets. 

TEND  ON-REFLEX.— See  Spinai  Coed, 
Diseases  of;  page  1458. 

TEWDONS,    Diseases  of.— Synon.:  Fr. 

Maladies  des  Tendons;  Ger.  KrankheUen  der 
Sohnen. 

Although  simple  in  their  structure,  and  per- 
forming a  purely  mechanical  function  of  a  passive 
kind,  tendons  and  tendon-sheaths  are  liable  to 
a  considerable  variety  of  diseases.  In  some 
instances  these  diseases  are  primary,  and  origi- 
nate in  the  fibrous  and  synovial  structure  of  the 
parts  involved ;  whilst  in  other  instances  they 
are  secondary  to  morbid  conditions  of  the  mus- 
cles, joints,  and  fasciae  with  which  the  tendons 
are  connected.  The  primary  injuries  and  diseases 
alone  call  for  notice  here. 

Injuries. — Tendons  are  subject  to  a  variety  of 
injuries  as  the  result  of  violence,  such  as  partial 
or  complete  rupture  of  the  tendon  proper  ;  rup- 
ture of  the  sheath  ;  dislocation  ;  incised  wounds; 
and,  most  common  of  all,  spr.vin  of  its  fibres. 

Inflammation. — Inflammation  of  a  tendon 
and  its  sheath  may  be  traumatic  in  origin,  but  it 
frequently  makes  its  appearance  without  obvious 
cause,  and  then  constitutes  one  form  of  whitlow 
{see  Whitlow).  Certain  effusions  into  the  syno- 
vial sheaths  may  be  regarded  as  of  a  chronic 
inflammatory  nature. 

Rheumatic  affections. —  Of  greater  fre- 
quency and  importiince  are  the  affections  of  ten- 
dons and  tendon-sheaths,  which  occur  in  acute 
and  chronic  rheumatism,  in  rheumatic  arthritis. 
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and  gonorrhoea!  rheumatism.  These  willbefound 
fully  described  in  the  several  articles  on  those 
subjects.  In  acute  rheumatism,  and  in  the  early 
stage  of  gonorrhceal  rheumatism,  the  involvement 
of  the  tendon-sheaths  may  give  rise  to  nothing 
more  serious  than  pain  and  stifiEhess;  but  in 
protracted  cases  of  the  gonorrhceal  affection,  and 
in  rheumatic  arthritis,  permanent  changes  may 
result,  including  contractions,  adhesions,  calcifi- 
cation, and  even  complete  destruction. 

Gout. — The  tendons  and  their  synovial  sheaths 
are  by  no  means  an  uncommon  seat  of  gouty 
deposit.  TUs  condition  is  probably  best  marked 
in  the  extensor  tendons  of  the  hand,  giving  rise 
to  a  characteristic  form  of  rigidity,  or  false  an- 
chylosis of  the  finger-joints. 

Ganglion. — This  affection  is  usually  a  local 
dilatation  of  a  tendon-sheath,  or  a  cystic  forma- 
tion in  connection  with  it.  In  the  opinion  of 
the  writer  it  is  especially  common  in  rheumatic 
subjects.    See  Ganglion. 

Deformities. — The  most  obvious  and  the 
most  common  deformities  involving  tendons  are 
of  the  nature  of  contractions,  such  as  give  rise  to 
club-foot  and  distortions  of  the  fingers.  As  a  rule, 
these  are  the  result  of  some  of  the  morbid  con- 
ditions already  referred  to,  but  in  other  instances 
they  are  of  more  obscure  origin.  Thus,  in  the 
so-called  '  Dupuytren's  contraction  of  the  palmar 
fascia,'  a  highly  characteristic  deformity  of  the 
fingers  and  palm  of  the  hand  results  from  a 
kind  of  stricture  of  the  sheaths  of  the  flexor 
tendons  of  the  fingers  and  wrist,  due  to  shorten- 
ing of  the  fibres  connecting  them  with  the  palmar 
fascia.  In  several  cases  of  this  nature  the  writer 
has  found  marked  thickenings  of  the  extensor 
tendons  also,  where  they  are  in  relation  vrith  the 
inter-phalangeal  joints. 

Ifevtr  growths. — Various  new  growths  of  a 
fibrous,  cartilaginous,  osseous,  or  malignant 
nature  have  been  found  in  connection  with 
tendons. 

SviiPTOMS. — The  symptoms  connected  with 
diseases  and  injuries  of  tendons  are  chiefly  of 
an  objective  and  easily  recognisable  kind.  The 
most  obvious  of  these  is  impairment  of  move- 
ment of  the  tendon  in  its  sheath,  and  of  the  as- 
sociated muscles  and  joints.  In  its  slightest 
degree,  such  impairment  amounts  only  to  stiff- 
ness ;  but  when  it  is  more  marked,  it  may  take 
the  form  of  rigidity,  or  even  complete  loss  of 
function.  Deformities  may  then  very  readily 
arise  in  connexion  with  the  joints,  such  as  un- 
natural flexion  or  extension,  or  actual  disloca- 
tion;  whether  referable  to  shortening  of  the 
tendon,  to  constriction  of  its  sheath,  to  pro- 
longed disuse  of  the  joint,  or  to  wasting  of  the 
associated  muscles  with  over-action  of  their 
opponent  groups.  Similar  results  may  follow 
rupture,  wounds,  or  destructive  ulceration  of 
tendons. 

Traumatic,  rheumatic,  and  gouty  effusions 
into  tendon-slieaths  give  rise  to  swellings  along 
their  course,  which  are  easily  recognised  if  the 
anatomical  relations  of  the  parts  be  remembered, 
but  which  are  probably  often  mistaken  for  intra- 
articular disease.  Localised  swellings  on  ten- 
dons, such  as  ganglia,  nodules,  and  new  growths, 
present  unmistakeable  characters. 

The  chief  subjective  symptoms  connected  with 
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the  diseases  of  tendons  are  pain  and  a  feeling  of 
stiffness.  Both  of  these  symptoms  vary  greatly 
in  different  instances,  and  neither  is  perhaps 
characteristic  of  affections  of  these  structures, 
apart  from  the  associated  muscles,  bones,  and 
ligaments. 

Treatment. — The  treatment  of  diseases  of 
tendons,  where  it  is  not  of  a  strictly  surgical 
nature,  is  fully  described  in  the  several  articles 
in  this  work,  to  which  reference  has  been  made, 
J.  Mitchell  Bbuce. 

TEITESMTJS  (re'ivw,  I  stretch),— Synon.  . 
Fr.  Tmiesme ;  Ger.  Stuhlzwang. — A  certain  group 
of  morbid  sensations  referred  to  the  anus  and  its 
vicinity  have  been  thus  named.  There  is  a  feel- 
ing of  fulness  and  weight,  with  frequent  or  con- 
stant inclination  to  go  to  stool,  and  straining 
during  the  act  of  defseeation,  little  or  nothing 
being  passed,  and  that  often  of  the  nature  of 
slimy  mucus  or  blood,  while  no  sense  of  relief  is 
experienced  afterwards.  Tenesmus  is  a  common 
symptom  in  cases  of  dysentery.  It  may  also  be 
associated  with  local  diseases  about  the  lower 
part  of  the  rectum  or  anus,  such  as  piles,  fistula, 
or  malignant  disease.  Other  sensations  are  often 
present  at  the  same  time. 

Teeatment. — Any  local  cause  of  tenesmus 
must  be  removed  or  cured,  if  practicable.  Thb 
sensations  are  best  relieved  by  local  applications 
of  heat  or  cold,  or  by  the  use  of  small  enemata 
containing  laudanum,  or  of  suppositories  of 
morphia  or  extract  of  belladonna. 

Febdeeiok  T.  Eobkbts. 

TEPLITZ,  in  Bohemia.— Simple  thermal 
waters.    See  Mineeal  Watees. 

TERMIUATIOWS  OF  DISEASE.  -See 
Disease,  Terminations  of. 

TEBTIAK"  {tertius,  the  third). — A  term 
applied  to  a  form  of  intermittent  fever,  in  which 
the  paroxysms  return  on  the  third  day,  or  at  an 
interval  of  about  forty-eight  hours.  See  Intee- 
mittent  Fbvue. 

TEBTIART  {tertius,  the  third). — This  word 
is  usually  associated  with  the  advanced  forms 
of  syphilitic  disease.    See  Stphilis. 

TESTES,  Diseases  of. — Stnon.  :  Fr.  Mala- 
dies des  Testicules  ;  Ger.  KrankJi£iten  der  Hoden. 
The  diseases  of  the  testes  will  be  discussed  in 
the  following  order: — 1.  Abnormalities  of  de- 
velopment; 2.  Hypertrophy;  3.  Atrophy;  4. 
Injuries ;  5.  Acute  Inflammation ;  6.  Chronic 
Inflammation ;  7.  Hernia  Testis ;  8.  Cystic 
Disease;  9.  Fibroma;  10.  Chondroma;  11.  Ma- 
lignant Disease;  12.  Teratoma;  and  13.  Neu- 
ralgia. 

1.  Abnormalities  of  Development.— (a) 

Absence.  There  maybe  complete  absence  of  the 
testicles.  The  subjects  of  this  imperfection,  if 
they  attain  the  ago  of  puberty,  present  the  or- 
dinar}!  characteristics  of  eunuchs.  As  the  com- 
plete gland  is  formed  from  two  distinct  parts,  the 
failure  or  arrest  of  development  may  lie  limited 
to  either  part,  separately  from  the  other.  Tlius 
cases  are  described  where  a  well -developed  vesi- 
cula  sominalis  and  vas  deferens  have  been  found, 
without  any  trace  of  a  testicle;  and  others. 
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where  a  testicle  existed  with  complete  or  partial 
absence  of  the  vas  deferens. 

(6)  £irms.  —  Supernumerary  testicles  have 
beea  described,  and  men  not  unfrequently  believe 
themselyes  to  be  so  gifted.  The  mistake  has 
arisen  from  the  presence  of  encysted  hydroceles, 
or  of  fatty  or  fibrous  tumours  of  the  cord,  or  of 
an  old  epiplocele.  There  is  no  well-authenti- 
cated case  recorded  of  the  presence  of  more  than 
two  testicles. 

(c)  Malposition. — The  testicles,  which  ai-e  de- 
veloped in  the  abdomen,  immediately  below  the 
kidneys,  are  at  birth,  or  shortly  after,  lodged 
in  the  scrotum.  This  change  of  position  is  fre- 
quently described  as  'descent  of  the  testicle,'  an 
obvious  misuse  of  words,  if  regard  be  paid  to  the 
usual  position  of  the  fcEtus  in  the  uterus. 

The  testicle  may  be  retained  in  the  abdomen, 
or  in  the  inguinal  canal;  or  may  pass  through 
the  inguinal  canal  into  the  perineum,  and  be 
lodged  between  the  bulb  of  the  urethra  and  the 
anterior  part  of  the  tuber  ischii,  or  over  the  ex- 
ternal pillar  of  the  ring  into  the  subcutaneous 
tissue  of  the  upper  part  of  the  thigh ;  or  may 
pass  through  the  crural  canal  to  the  upper  and 
inner  part  of  the  thigh ;  or,  if  it  has  passed  into 
the  scrotum,  may  be  rotated,  so  that  the  epidi- 
dymis is  in  front  and  the  testicle  behind.  More 
rarely  it  has  the  long  axis  transverse  instead  of 
oblique  ;  or  it  may  be  completely  inverted,  so  that 
the  globus  major  is  below,  the  globus  minor 
above. 

Eetentioh  in  the  abdomen  or  inguinal  canal 
may  be  the  result  of  adhesions  from  intra-uterine 
inflammation,  or  of  disproportion  between  the 
gland  and  the  orifices  through  which  it  has  to 
pass,  or  of  some  constricting  band.  The  passing 
through  the  crural  canal  to  the  thigh,  or  through 
the  inguinal  canal  to  the  perineum  or  thigh, 
must  be  the  result  of  some  unusual  attachment 
of  the  lower  end  of  the  gubernaeulum.  Malpo- 
sition in  the  scrotum  must  be  caused  by  some 
abnormality  in  the  development  of  the  cord. 

The  consequences  will  vary  with  the  position. 
If  the  testicle  is  retained  in  the  abdomen,  the 
corresponding  half  of  the  scrotum  remains  un- 
developed, and  the  gland  is  always  much  smaller 
than  normal.  Sometimes  there  is  an  arrest 
of  development,  or  it  undergoes  fatty  or  fibrous 
degeneration,  or  if  otherwise  normal,  does  not 
secrete  a  fertilising  fluid.  This  seems  fairly 
established  by  numerous  observations,  both  in 
men  and  the  lower  animals,  where  the  testicle 
has  been  abnormally  retained  in  the  abdomen. 
One  case,  however,  has  been  recorded  by  Hutch- 
inson, where  the  observer,  to  whom  the  retained 
testicle  was  submitted  for  microscopic  examina- 
tion, stated  that  he  found  numerous  sperma- 
tozoa. 

When  the  testicle  lies  at  the  internal  inguinal 
Ting,  the  epididymis  is  frequently  found  partly 
in  the  badly-developed  scrotum,  into  which  also 
extends  the  processus  vaginalis.  As  the  com- 
munication between  this  and  the  peritoneal  cavity 
is  usually  maintained  under  such  conditions,  in 
case  of  peritonitis  with  peritoneal  effusion  there 
may  be  distension  of  this  process,  so  as  to  greatly 
simulate  a  hernia,  and  render  an  exploratory 
examination  necessary. 

Beteution  of  the  testicle  in  the  inguinal  canal 
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is  more  liable  to  complications  than  reientioi. 
in  the  abdomen,  it  is  often  accompanied  by 
inguinal  hernia;  is  more  exposed  to  injury;  and 
when  enlarged  at  puberty,  or  by  inflammation, 
may  cause  severe  pain  from  constriction  by  the 
surrounding  parts. 

Inflammation  of  a  testicle  retained  in  the  in- 
guinal ciinal  has  been  mistaken  for  strangulated 
bubonocele,  or  for  a  bubo.  Careful  examination 
of  the  scrotum  should,  therefore,  be  made  in 
doubtfid  cases. 

Retraction  can  usually  be  distinguished  from 
retention  of  the  testicle  by  the  state  ol'  develop- 
ment of  the  corresponding  half  of  the  scrotum. 

The  perineal  or  femoral  position  of  the  gland 
is  not  of  necessity  attended  with  any  bad  re- 
sults. A  testicle,  however,  so  situated,  is  usually 
smaller  than  normal  and  is  more  exposed  to  in- 
jury. This  is  especially  the  case  in  the  perineal 
position. 

Treatment. — If  retention  of  the  gland  in 
the  inguinal  canal  be  attended  with  any  incon- 
venience, operative  interference  may  succeed  m 
placing  it  in  the  scrotum.  But  if  this  should 
fail  from  shortness  of  the  cord,  extirpation 
would  be  necessary.  When  in  infants  retention 
of  the  testicle  is  complicated  by  an  inguinal 
hernia,  the  use  of  a  truss  is  not  to  be  recom- 
mended, as  it  will  prevent  the  possible  descent 
of  the  testicle,  and  the  hernia  not  infrequently 
spontaneously  subsides.  If  the  retention  of  the 
gland  be  permanent  and  cause  incouvenience,  it 
is  better  to  remove  it  at  once.  If  the  gland  have 
passed  through  the  criu-al  canal,  nothing  can 
be  done  to  remedy  the  malposition ;  but  when 
it  has  passed  through  the  inguinal  canal  into 
the  perineum  or  the  thigh,  an  attempt  may  be 
made  to  place  it  in  the  normal  position.  In 
an  adult,  such  a  proceeding  would  be  hopeless, 
from  the  non-development  of  the  scrotum.  In 
infants,  the  attempt  has  been  twice  made  at  the 
London  Hospital,  by  Curling  and  James  Adams. 
Both  cases  died,  and  in  the  second,  in  which 
alone  a  post-mortem  examination  was  allowed, 
acute  peritonitis  was  found,  which  had  extended 
from  the  pervious  processus  Viigtnalis.  With 
antiseptic  precautions,  however,  better  results 
might  be  anticipated. 

Mr.  John  Wood  has  successfully  transplanted 
in  an  infant  a  testicle  from  the  perineum  to  the 
scrotum  subcutaneously.  When  a  band  of  tissue 
in  the  perineum,  probably  the  gubernaeulum, 
had  been  divided  with  a  tenotomy  knifp,  the 
gland  could  be  pushed  up  to  the  inguinal  canal, 
and  from  thence  into  the  scrotum,  where  it  was 
retained  by  a  harelip-pin  passed  above  it  as 
in  acupressure.  This  method,  when  practicable, 
would  be  unattended  with  danger.  But  as  some- 
times the  unaided  eflPorts  of  nature  draw  the 
gland  from  the  perineum  up  to  the  inguinal 
ring,  where  it  is  comparativelj- safe  from  injury, 
and  more  favourably  situated  for  any  at  tempt  at 
removal  to  the  scrotum,  it  is  advisable  always 
in  infants  to  allow  time  for  such  a  possible  modi- 
fication, which  might  moreover  be  encouraged  by 
electric  stimulation  of  the  cord. 

Of  malpositions  in  the  scrotum,  that  where 
the  epididymis  is  in  front,  and  the  testicle  proper 
behind,  is  alone  of  any  practical  importance.  In 
any  operation  for  hydrocele  or  hsematocele  of 
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the  ttinica  vaginalis,  the  position  of  the  testicle 
ought  first  to  be  ascertained. 

(d)  Arrest  of  Development. — This  sometimes 
occurs  after  the  testicles  have  passed  into  the 
scrotum,  so  that  these  glands  remain  permanently 
in  their  infantile  condition.  No  general  cause  has 
been  discovered  for  this  abnormality. 

2.  Hypertropliy. — When  only  one  testicle 
has  been  retained  in  the  abdomen,  the  other  some- 
times attains  an  unusually  large  size.  Such 
cases  of,  as  it  were,  compensating  development, 
are,  however,  the  exception  and  not  the  rule. 

3.  Atropliy. — Wasting  of  the  testicle  may 
result  from  inflammation,  or  from  lesions  of  the 
spinal  cord  caused  by  injury  or  disease,  or  sub- 
sequently to  icjm-ies  of  the  head.  It  may  also 
be  produced  by  early  and  excessive  venereal  ex- 
citement ;  or  by  deficient  blood-supply,  due  to 
aneurism  or  other  causes.  It  is  frequently  found 
associated  with  varicocele. 

4.  Injviries. — These  glands  are  greatly  pro- 
tected from  accidental  violence  by  their  mobility, 
and  the  laxity  of  the  siurounding  structures. 
Immediate  death  has  resulted  from  severe  con- 
tusions of  the  testicle,  probably  from  reflex  in- 
hibition of  the  action  of  the  heart.  Contusion 
and  wounds  require  appropriate  surgical  treat- 
ment. 

6.  Acute  Inflammation. — When  acute  inflam- 
mation attacks  the  body  of  the  gland  solely  or 
chiefly,  it  is  called  orchitis ;  when  the  epididymis, 
epididymitis.  For  the  comparatively  rare  cases  in 
which  the  vas  deferens,  or  this  ductalongwith  the 
other  structures  of  the  spermatic  cord,  is  affected, 
without  the  testicle  being  implicated,  the  bar- 
barous hybrids,  deferenitis  and  funiculitis  have 
been  coined. 

vEtiology. — Acute  inflammation  may  be  caused 
by  direct  violence,  or  by  the  extension  of  inflam- 
matory processes  from  the  mucous  membrane  of 
the  urethra.  It  may  also  occur,  though  rarely, 
as  a  sequela  in  small-pox  or  in  pyaemia.  It  is 
not  infrequently  a  concomitant  of  parotitis  or 
mumps. 

Of  these  varieties,  the  most  frequent  is  gonor- 
rhoeal  epididymitis.  This  was  at  one  time  re- 
garded as  an  instance  of  '  sympathetic  inflamma- 
tion.' Careful  examination  will,  however,  always 
prove  that  the  vas  deferens  is  also  affected, 
though  sometimes  in  so  slight  a  degree  that  its 
participation  in  the  inflammation  might  easily 
escape  notice.  This  form  is,  therefore,  due  to 
direct  extension  of  the  inflammation  of  the  ure- 
thral mucous  membrane.  Orchitis  associated 
with  mumps  has  been  generally  regarded  as  an 
instance  of  '  sympathy,'  or  '  metastasis.'  Kocher, 
however,  considers  it  to  be  the  result  of  ure- 
thritis. According  to  this  experienced  observer, 
the  disease  commences  as  stomatitis,  by  which 
the  parotid,  or  sometimes  the  submaxillary  and 
neighbouring  lymphatic  glands  become  infected. 
The  morbid  material  is  carried  by  the  blood 
to  the  kidneys,  and  in  its  course  through  the 
urinary  passages  sets  up  cystitis  or  urethritis,  and 
thus  the  orchitis  results.  The  question  cannot, 
however,  be  regarded  as  flnally  decided.  Orchitis 
and  epididymitis  sometimes  occur  in  rheumatic 
or  gouty  subjects.  Occasionally  cases  are  met 
with  in  which  no  exciting  cause  can  be  dis- 
covered. 
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Symptoms. — The  symptoms  of  orchitis  are 
local  pain  and  swelling,  with,  in  cases  of  or- 
chitis sometimes,  and  in  cases  of  gonorrhceal  epi- 
didymitis frequently,  redness  and  tension  of  the 
corresponding  part  of  the  scrotum.  Severe  lum- 
bar pain  is  in  some  cases  felt,  especially  by 
labouring  men,  who  apply  for  relief  on  account 
of  some  supposed  sprain  or  injury,  being  either 
ignorant  of,  or  attaching  no  importance  to,  the 
affection  of  the  testicle.  This  is  probably  due  to 
inflammation  of  the  lumbar  lymphatic  glands, 
with  which  the  lymphatics  of  the  testicle  freely 
communicate;  but  it  may  possibly  be  an  example 
of  '  referred- sensation.' 

Peognosis. — The  prognosis  is  good.  The  in- 
flammation usually  subsides  speedily,  and  leaves 
the  gland  in  a  healthy  condition.  Atrophy 
sometimes  results  after  inflammation  associated 
with  mumps,  or  caused  by  severe  contusion. 
Chronic  induration  of  the  epididymis  may  per- 
sist; but  after  some  months  it  usually  disap- 
pears. Stricture  of  the  epididymis,  or  of  the  vaa 
deferens,  is  very  rare.  Suppuration  does  not 
occur  except  in  pyaemia,  or  after  smaU-pox,  or  in 
strumous  and  very  enfeebled  persons. 

Tebatment. — Eest  in  the  recumbent  position, 
with  the  scrotum  supported  by  a  crutch- pad,  and 
the  application  of  ice  locally,  are  in  ordinary  cases 
sufiB-cient.  Where  rest  is  impossible,  well  ad- 
justed strapping  of  the  part  affords  considerable 
relief,  and  promotes  absorption  of  the  products 
of  inflammation  so  rapidly  as  not  infrequently  to 
necessitate  the  re-application  of  the  strapping 
within  twenty-four  hours.  Attention  to  diet 
and  avoidance  of  aU  violent  exercise  will  be  re- 
quisite. In  more  protracted  cases,  mercury, 
taken  in  small  doses  internally,  or  applied  locally 
by  inunction,  or  on  strapping,  will  be  formd  of 
benefit.  The  practice,  recently  recommended  by 
some  eminent  surgeons,  of  puncture  or  incision 
of  the  ordinarily  inflamed  gland,  is,  according  to 
the  writer's  experience,  never  necessary.  If  sup- 
puration, however,  occur,  a  free  incision  should 
be  made  as  early  as  possible. 

6.  Chronic  Inflammation. — Chronic  orchitis 
may  sometimes  be  the  result  of  an  acute  attack, 
but  is  much  more  frequently  induced  hy  syphilis, 
struma,  or  gout. 

(a)  Syphilitic  Orchitis. — Pescbiption. — This 
may  occur  in  young  children  who  are  the  subjects 
of  inherited  syphilis,  in  the  form  of  hard  nodules 
in  the  testicle.  In  adults  it  belongs  to  the  tertiary 
stage  of  the  disease,  but  is  very  often  symme- 
trical. It  is  usually  painless,  the  patient  being 
frequently  ignorant  of  its  existence.  The  gland 
is  enlarged,  very  hard,  insensitive  to  pressure, 
and  often  nodular  m  form. 

Tkeatment. — This  form  of  orchitis  is  usually 
very  amenable  to  treatment,  but  has  a  tendency 
to  recur.  Iodide  of  potassium  combined  with 
mercury  in  small  doses  internally,  when  it  can  be 
tolerated,  and  strapping  locally,  will  in  most 
cases  produce  rapid  disappearance  of  the  disease, 
for  a  time  at  any  rate.  Atrophy  may  sometimes 
result ;  and  in  some  cases  suppuration,  with  the 
formation  of  troublesome  sinuses,  may  occur.  In 
one  case  under  the  notice  of  the  writer,  which 
was  complicated  by  an  inguinal  hernia,  the  gland 
had,  after  very  prolonged  and  unsuccessful  treat- 
ment, to  be  removed,  as  the  use  of  a  truss  caused 
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great  pain,  and  the  non-use  of  it  led  to  a  dan- 
gerous descent  of  the  hernia. 

(i)  Strumous  Orchitis. — In  most  systematic 
works  on  surgery  tubercular  disease  of  the  testicle 
is  given  as  a  distinct  affection,  but  the  descriptions 
of  it  are  very  confused,  no  two  being  in  perfect 
agreement.  This  is  partly  because  at  one  time 
the  presence  of  caseous  matter  was  regarded  as 
evidence  of  tubercle,  and  partly  because  in  many 
cases  microscopic  examination  of  the  gland  after 
its  removal  can  alone  determine  the  nature  of 
the  disease.  Tizzoni  and  Gaule  have,  therefore, 
proposed  to  substitute  the  term  '  phthisis  '  for 
'tuberculosis'  of  the  testis,  since  in  this  organ, 
as  in  the  lungs,  tubercular  and  non-tubercular 
processes,  either  separately  or  concurrently,  run 
the  same  course. 

Symptoms. — Tubercular  disease  of  the  testis 
is  not  rare  in  young  children,  and  usually  com- 
mences in  the  body  of  the  gland.  It  occurs,  how- 
ever, much  more  frequently  after  puberty,  and 
then  commences,  in  the  majority  of  cases,  in  the 
epididymis ;  the  body  of  the  gland  and  the  vas 
deferens  becoming  subsequently  infected  in  the 
progress  of  the  disease. 

A  nodular  swelling  is  found  either  in  the 
gland  or  in  the  epididymis,  which  is  usually 
only  slightly,  if  at  all  painful,  and  runs  an  indo- 
lent course.  After  a  longer  or  shorter  time,  this 
softens  down  into  an  unhealthy  pus ;  adhesion 
and  perforation  of  the  superjacent  structures 
ensue  ;  and  a  fistula  is  formed.  This  condition 
may  continue  for  a  long  time,  but  usually  the 
disease  extends  to  the  rest  of  the  glandular  appa- 
ratus. Sometimes  the  testicle  is  very  much 
enlarged.  The  vas  deferens,  if  affected,  may 
either  be  uniformly  thickened,  up  to  the  inguinal 
ring ;  or  present  a  number  of  distinct  round 
or  spindle-shaped  enlargements.  The  prostatic 
portion  of  the  duct  and  the  vesicula  seminalis 
are  frequently  similarly  affected.  Digital  exami- 
nation of  these  parts,  through  the  rectum,  ought 
therefore  always  to  be  made. 

Teeatment. — The  treatment  of  strumous  or- 
chitis consists  in  careful  attention  to  diet  and 
hygienic  conditions ;  in  the  use  of  cod-liver  oil 
and  iodide  of  iron ;  and  in  the  protection  of 
the  part  from  accidental  injury  by  a  suspen- 
sory bandage.  Abscesses  should  be  opened  as 
early  as  possible,  and  any  fistula  either  laid 
open  by  incision  or  dilated  by  laminaria,  and 
treated  with  stimtilating  lotions,  such  as  nitrate 
of  silver,  of  the  strength  of  five  grains  to  the 
ounce.  In  favourable  cases  the  disease  may  be 
arrested,  but  in  many  cases  removal  of  the  gland 
becomes  necessary.  If  the  epididymis  and  the 
■vas  deferens  are  much  involved,  the  gland,  by 
obliteration  of  its  duct,  is  functionally  useless ; 
and  as  there  is  always  considerable  risk  of  in- 
fection of  the  system  generally,  early  removal  of 
the  gland  is,  in  such  cases,  to  be  recommended. 
If  the  prostate  and  vesicula  seminalis  have  be- 
come afiEected,  this  would,  of  course,  be  useless. 

There  is  another  form  of  caseous  orchitis,  not 
of  tubercular  origin,  in  which  the  intortubuhir 
lymphatic  spaces  of  the  testis  become  filled  with 
a  new  growth  of  lymphoid  tissue,  by  which  the 
seminal  tubules  are  ultimately  compressed  and 
destroyed.  This  may  become  transformed  partly 
into  fibrous  tissue,  but  in  the  greater  jmrt 


usually  undergoes  fatty  degeneration,  forming 
caseous  massr-s,  which  subsequently  break  dowji 
into  curd-like  pus.  Tlie  symptoms  are  very 
similar  to  those  of  the  tubercular  disease,  but 
there  is  not  the  same  danger  of  general  infection 
of  the  system. 

(c)  Gouty  Orchitis. — Chronic  orchitis  from  gout 
can  l3e  diagnosed  by  the  history  of  the  patient, 
and  yields  readily  to  the  ordinary  treatment  for 
gout,  but  is  very  apt  to  recur. 

7.  Hernia  Testis. — This  morbid  condition 
was  formerly  known  as  '  benign  fangus  of  the 
testis.' 

Desceiption. — It  consists  of  a  fungous  pro- 
trtision  from  the  scrotum,  of  a  red  or  yellowish- 
red  colour,  and  varies  from  the  size  of  a  pea  to 
that  of  a  small  egg.  There  are  two  varieties, 
which  may  be  distinguished  as  superficial  and 
deep.  The  superficial  form  springs  from  the 
visceral  layer  of  the  tunica  v;iginalis,  and  is  very 
comparable  to  the  fungous  granulations  occa- 
sionally met  with  in  cases  of  suppuration,  or  in 
wounds  of  the  synovial  sheaths  of  tendons.  In 
this  the  tunica  albuginea  is  intact,  but  probably 
altered  in  structttre.  In  the  deep  form  the 
tunica  albuginea  has  been  perforated,  and  the 
protruded  mass  consists  largely  of  seminal 
tubules.  It  cannot  be  regarded  as  an  evidence 
of  any  special  disease  of  the  gland,  as  it  may 
occur,  but  by  no  means  necessarily,  after  any 
form  of  orchitis  in  which  there  has  been  suppu- 
ration. 

Treatment. — The  treatment  consists  in  well- 
adjusted  pressure  tipon  the  protrusion  ;  with  the 
occasional  application  of  caustics,  such  as  nitrate 
of  silver  or  red  oxide  of  mercury.  Freeing  the 
margins  of  the  opening  from  adhesions,  and 
bringing  the  thus  liberated  integument  over  the 
protrusion  by  means  of  sutures,  is  usually  very 
successful.  When  the  precedent  inflammation 
has  been  due  to  some  -specific  cause,  the  appro- 
priate constitutional  treatment  must  also  be  em- 
ployed. 

8.  Cystic  Disease. —  Cysts  are  frequently 
found  in  the  testicle,  either  separately  or  asso- 
ciated with  other  growths. 

DESoirPTioN. — In  true  cystic  disease  or  sim- 
ple cystoma,  the  whole  or  pirt  of  the  body  of 
the  testicle  is  replaced  by  a  closely  aggregated 
mass  of  cysts,  of  very  variable  size.  Some  are 
so  minute  as  only  to  be  visible  on  microscopic 
examination,  while  others  may  attain  to  the 
dimensions  of  a  pigeon's  egg.  When  only  part 
of  the  gland  is  so  affected,  healthy  glandular 
substance  is  foimd  at  the  periphery,  enveloping 
the  cystic  growth.  The  cysts  have  no  proper 
wall,  and  are  lined  with  shallow  cylindrical  epi- 
thelium, which  is  sometimes  ciliated.  They  are 
filled  with  either  clear  watery,  or  sometimes  very 
viscid,  fluid ;  or  with  atheromatous  matter,  re- 
sembling the  contents  of  a  sebaceous  cyst.  Very 
frequently  nodules  of  cartil!\ge  are  found  inter- 
posed between  the  cysts.  The  disease  usually 
occurs  in  adults,  but  one  case  has  been  recorded 
where  the  enlargement  was  first  observed  at  the 
age  of.  three  months.  The  structure  seems  to 
indicfite  very  clearly  the  origin  of  the  cysts  to 
be  from  retention  within  the  reto  testis. 

There  is  another  form  of  cystic  disease,  where 
the  cysts  are  separated  by  a  considerable  qaao- 
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tity  of  gelatinous  connectire  tissue,  and  often 
contain  polypoid  ingrowths,  which  sometimes 
completely  fill  their  cavities.  The  tumour  is 
often  as  large  as  a  child's  head.  This  form  is 
regarded  as  cystic  adenoma  of  the  gland. 

Cysts  of  the  epididymis  have  been  described 
in  the  article  on  Hydrocele. 

Stjiptoms. — Cystic  disease  of  the  testicle  is 
usually  attended  with  very  little  pain.  The 
tumour  is  of  an  oval  form,  either  with  a  smooth 
surface,  or  with  irregular  elevations  ;  and  does 
not  attain  a  very  considerable  size,  being  gene- 
rally about  as  large  as  a  goose's  egg.  There  is 
an  indistinct  sense  of  fluctuation,  unequal  at  dif- 
ferent parts. 

Diagnosis. — Cystic  disease  has  sometimes  been 
mistaken  for  hydrocele  or  haematocele.  The 
form  of  the  tumour,  its  relatively  greater  weight, 
the  absence  of  transparency,  and  the  impossibi- 
lity of  detecting  the  body  of  the  testicle  at  any 
part,  distinguish  it  from  hydrocele.  The  distinc- 
tion from  haematocele  is  in  some  cases  more 
difiBcult.  If  exploratory  pimctiire  be  considered 
requisite,  a  full-sized  instrument  should  be  used, 
as  the  fluid  may  be  so  viscid  as  not  to  flow 
through  a  small  cannula. 

Teeatment. — Castration  is  the  only  remedy 
for  this  condition. 

9.  Fibroma. — Fibrous  tissue  is  found  in  ab- 
normal quantity  in  atrophy  of  the  testis,  in 
chronic  orchitis,  and  associated  with  new  growths. 
By  fibroma  of  the  testicle,  however,  is  meant  a 
new  formation  of  fibrous  tissue  to  a  considerable 
extent,  without  any  other  important  change.  In 
structure  it  resembles  fibrous  tumours  of  the 
uterus.  It  so  rarely  occurs,  however,  as  to  prac- 
tically be  devoid  of  clinical  importance. 

10.  Cliondronia. — Cartilage,  usually  of  the 
nyaline,  but  sometimes  of  the  fibrous  variety,  is 
found  in  association  with  many  new  growths  in 
the  testicle.  Pure  chondroma  is  comparatively 
rare. 

Descbiption. —  This  form  of  tumour  of  the 
testis  occurs  as  disseminated  nodules,  con- 
nected by  fibrous  tissue ;  or  as  elongated  masses 
with  branching  processes.  By  compression  of  the 
seminal  tubules,  it  leads  to  dilatation  of  other 
parts  of  the  tubules ;  and  by  invagination  of  the 
walls  of  such  dilatations,  the  growth  often  seems 
to  be  in  the  interior  of  a  tubule.  Careful  exami- 
nation, however,  will  always  prove  it  to  be  of 
extra-tubular  origin.  It  similarly  invades  the 
lymphatics,  and  through  them  has  a  great  ten- 
dency to  infect  other  parts  of  the  system.  It  is 
often  associated  with  myxoma ;  and  sometimes, 
though  rarely,  it  develops  into  bone.  It  can  only 
be  diagnosed  with  any  certainty  when  the  tumour 
has  attained  a  large  size,  and  is  then  characterised 
by  the  hardness  and  slow  growth  of  the  mass. 

Treatment.—  Castration  is  the  only  treat- 
ment; and  in  consequence  of  the  tendency  of  this 
disease  to  invade  other  organs,  the  rule  laid 
down  by  Mr.  Curling  is  the  best—'  to  recom- 
mend an  operation  without  unnecessary  delay,  in 
all  cases  of  large  sarcocele  which  do  not  give  any 
indication  of  yielding  to  treatment.' 

11.  Carcinoma  and  Sarcoma.— These  are 
classed  together,  because,  though  histologically 
of  very  different  origin,  the  distinction  between 
them  in  any  individual  case  is  often  impossible; 
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except  by  microscopic  examination  of  the  tumour 
after  removal.  Even  then  the  distinction  is 
sometimes  impossible,  if  we  may  judge  from  tha 
description  of  recorded  cases  of  mixed  sarcoma 
and  carcinoma. 

The  latter  originates  in  the  epithelial  struc- 
tures of  the  gland,  and  is  almost  invariably  of 
the  encephaloid  variety.  Scirrhus  is  said  by  all 
writers  to  occur  sometimes,  and  so-called  speci- 
mens are  in  many  museums.  According  to 
Butlin,  however,  many  of  these  are  probably 
examples  of  fibrous  sarcoma.  Encephaloid  cancer 
usually  commences  in  the  body  of  the  testis,  by 
the  formation  of  one  or  more  nodules.  Some- 
times the  epididymis  is  first  attacked.  Very 
rarely  is  there  general  infiltration  of  the  gland. 
In  an  early  stage  of  the  disease  the  gland  is  hard, 
from  tension  of  the  tuni  ca  albuginea,  but  when  this 
has  been  destroyed  in  the  progress  of  the  growth, 
the  mass  is  soft,  and  there  is  often  distinct  fluc- 
tuation. This  may  be  unequal  at  different  parts, 
from  the  presence  of  cysts.  The  growth  is  usually 
painless,  but  in  some  cases  there  is  acute  pain, 
either  locally  or  in  the  lumbar  region.  The  chief 
aids  to  diagnosis  at  this  period  are  the  rapidity 
of  the  growth,  the  enlargement  of  the  blood-ves- 
sels of  the  cord,  and  the  age  of  the  patient.  For 
while  encephaloid  cancer  has  been  met  with  in 
young  children  and  old  people,  still  the  vast  ma- 
jority of  recorded  cases  have  occurred  between 
20  and  40  years  of  age. 

If  the  tumour  attain  a  very  large  size,  the 
scrotum  may  slough,  and  a  bleeding  fungus  pro- 
trude. The  disease  has  a  great  tendency  to  in- 
vade other  parts  of  the  system,  and  especially 
at  an  early  period  the  lumbar  lymphatic  glands. 
This  may  lead  to  oedema  of  the  lower  extremities, 
from  pressure  on  the  abdominal  veins.  The 
inguinal  glands  generally  escape  infection,  ex- 
cept in  some  cases  where  the  scrotum  has  been 
involved  in  the  disease.  Secondary  growths 
have  been  found  in  the  -  mesenteric  glands,  liver, 
spleen,  and  lungs. 

Sarcoma  originates  in  the  connective  tissue 
of  the  testicle,  and  sometimes  develops  in  both 
glands  simultaneously.  With  microscopic  exa- 
mination two  varieties  can  be  distinguished,  the 
round  and  the  spindle-celled.  The  latter  grows 
more  slowly,  and  both  are  often  associated  witk 
cystic  and  cartilaginous  formations.  The  symp- 
toms are  very  similar  to  those  of  cancer. 

Sarcoma  sometimes  commences  in  the  tunica 
vaginalis,  and  is  then  usually  accompanied  with 
extravasation  of  blood  into  the  sac.  The  writer 
has  met  with  two  such  cases,  where  the  shape  of 
the  tumour,  the  complete  absence  of  pain,  the 
history  of  gradual  enlargement,  and  the  very 
distinct  fluctuation  were  suggestive  of  hsemaio 
cele.  Exploratory  examination,  however,  proved 
them  to  be  cases  of  sarcoma.  Castration  was 
performed,  and  the  testicles  were  found  to  be 
only  slightly  affected  by  the  disease.  Both  cases 
died  within  a  short  period  after  tlie  operations, 
from  secondary  affection  of  other  organs,  accom- 
panied by  similar  haemorrhages. 

Melanoma  of  the  testis  was  formerly  regarded 
as  a  form  of  cancer,  but  is  now  considered  to  bo 
sarcomatous.  It  is  extremely  rare,  and  in  the 
few  recorded  cases  of  it,  similar  growtlis  wero 
found  in  many  other  organs  of  the  body. 
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Diagnosis. — As  a  general  rule  it  may  be  stated 
that  sarcoma  occurs  most  frequently  imder  ten 
and  after  forty  years  of  age  ;  and  that  the  epi- 
didymis is  more  fi'equently  the  primary  seat  of 
the  disease,  and,  when  secondarily  involved,  is 
attacked  at  an  earlier  period  than  in  cancer. 
The  distinction  in  any  individual  case  must, 
however,  be  very  uncertain,  and  is  of  little  im- 
portance. 

Peognosis  and  Teeatment  The  prognosis  is 

very  unfavourable  in  both,  as  recurrence  of  the 
■  growth  in  other  organs  after  the  removal  of  the 
tumour  is  the  rule  to  which  there  are  but  few 
exceptions.  Castration  is  the  only  possible  treat- 
ment for  both  diseases. 

12.  Teratoma. — The  testis,  like  the  ovary, 
may  be  the  seat  of  cysts,  containing  hair,  slcin, 
bones,  &c.  The  cysts  are  sometimes  within, 
sometimes  upon  the  gland.  The  more  complex 
cases  may  be  best  explained  as  resulting  from 
the  inclusion  of  a  second  fertilised  germ  ;  while 
the  simpler  cases  may  be  due  possibly  to  the 
accidental  grafting  of  the  germs  of  such  tissues 
on  the  rudimentary  testicle.  The  history  of  a 
congenital  tumour  will  suffice  to  direct  atten- 
tion to  any  such  ease.  They  are  very  rarely 
met  with,  and  castration  is  the  only  suitable 
treatment. 

13.  Neuralgia  and  Irritability. — The  tes- 
ticle is  sometimes  the  seat  of  very  acute  per- 
.«istent  or  periodically  recurring  neuralgia.  This 
must  be  distinguished  from  hypersesthesia  or 
irritability  of  the  gland,  which  is  occasionally 
associated  with  varicocele,  or  may  be  the  result 
of  self-abuse,  excessive  venery,  or  even  of  un- 
satisfied sexual  excitement.  Neuralgia  may  be 
due  to  some  local  cause,  to  varicocele,  or  to  indura- 
tion of  some  part  of  the  glandular  apparatus  from 
precedent  inflammation.  It  may  also  be  sym- 
pathetic, as  in  renal  colic,  or  where  the  digestive 
system  is  disordered.  Occasionally  no  cause  can 
be  discovered,  and  we  have  to  assume  that  it  is 
due  to  some  affection  of  the  central  nervous 
system. 

Tbeatsient. — "When  of  local  origin,  the  treat- 
ment of  neuralgia  of  the  testis  must  be  directed 
to  the  removal  of  the  cause ;  and  if  all  other 
methods  fail,  and  the  pain  be  severe  enough  to 
warrant  it,  castration  may  be  required.  When 
due  to  affections  of  other  parts  of  the  body,  the 
■■reatment  must  be  regulated  accordingly. 

Hypersesthesia  of  the  gland  usually  yields  in 
time  to  tonics,  and  attention  to  ordinary  hygienic 
conditions.  .Teeemiah  McCaktht. 

TETANUS.— Stnon.  :  Lock-jaw;  Pr.  Te- 
tanos ;  Ger.  Starrkrampf. 

Patiiologt  and  .iETioLOGY. — Our  knowledge 
regarding  the  pathology  of  tetanus  is  very 
limited,  but  the  symptoms  which  characterise 
this  affection  are  undoubtedly  referable  to  an 
abnormal  influence  of  the  nervous  centres  which 
control  the  action  of  the  voluntary  muscles. 
Dr.  C.  AUbuttand  other  observers  have  described 
the  pathological  changes  in  the  spinal  cord,  after 
death  from  tetanus,  to  consist  of  intense  conges- 
tion of  the  tissues,  with  structureless  exudations, 
especially  in  the  grey  matter ;  it  is  difficult  to 
determme,  however,  whether  these  changes  are 
the  causes,  or  simply  the  effects,  of  the  abnormal 
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nerve-action  which  characterises  tetanus.  Most 
of  UB  have  formed  some  conception  of  the  nature 
of  this  disease,  from  the  analogy  which  exists 
between  the  effects  of  poisonous  doses  of  strych- 
nia and  the  spasms  of  tetanus ;  bat  we  have  no 
grounds  whatever  for  supposing  that  the  nwdua 
operandi  of  nux  vomica  on  the  nervous  system 
is  the  same  as  the  cause,  whatever  it  may  be, 
which  induces  tetanus.  On  the  other  hand, 
there  is  much  in  the  phenomena  presented  by 
some  instances  of  traumatic  tetanus,  to  lead 
us  to  think  that  the  violent  contraction  of  the 
muscles  in  this  disease  is  due  to  irritation  set  up 
in  the  peripheral  distribution  of  a  nerve,  and 
that  this  hyper-action  once  established  is  con- 
veyed along  the  nerve  to  the  spinal  cord,  excite 
ing  by  reflex  action  the  muscles  near  the  injured 
nerve  to  a  state  of  spasm.  The  irritation  subse- 
quently extends,  and  so  the  whole  length  of  the 
spinal  cord  becomes  implicated,  a  slight  impres- 
sion on  the  skin  producing  general  tetanic  con- 
vulsions. In  support  of  this  theory  as  to  the 
origin  of  the  disease,  a  few  cases  have  been  re- 
corded in  which  division  of  the  principal  nerve, 
or  in  other  instances  the  stretching  of  a  nerve 
leading  from  a  wound,  has  completely  stopped 
an  attack  of  tetanus.  And  in  some  cases  the 
writer  has  certainly  seen  tetanic  spasms  com- 
mence as  if  by  reflex  action  ;  for  instance,  after 
tying  a  large  bleeding  pile,  the  patient,  within 
thirty-six  hours  of  the  operation,  complained  of 
spasms  of  the  sphincter  ani  muscle,  and  although 
the  ligature  was  instantly  removed,  nevertheless 
the  disease  ran  a  very  rapid  and  f  ital  course. 

On  the  other  hand,  the  circumstances  of 
tetanus,  when  considered  in  all  their  bearings, 
point  to  some  influence  at  work  which  is  different 
in  its  nattire  from  that  of  ordinary  reflex  action. 
It  is  the  exception  rather  than  the  rule  for  the 
muscles  in  the  neighbourhood  of  the  wounded 
part  to  be  first  involved  in  the  disease,  as  they 
probably  would  be  if  it  arose  from  a  purelj' 
reflex  action ;  it  matters  not  where  the  seat  of 
the  injurymay  be,  in  by  far  the  greater  number 
of  cases  the  muscles  of  the  face  are  affected 
before  those  of  any  other  part  of  the  body.  In 
numerous  instances  of  tetanus  the  writer  has 
noticed,  for  twenty-four  or  forty-eight  liours 
before  spasms  of  the  muscles  have  set  in,  that 
the  patient's  face  has  presented  a  pinched 
appearance,  which  is  very  characteristic  of  the 
disease,  depending  on  rigidity  of  the  muscles  of 
expression.  Various  groups  of  muscles  are  sub- 
sequently involved,  in  the  following  order— those 
of  mastication,  the  neck  and  back,  the  muscles 
of  respiration,  and  lastly,  those  of  the  extremi- 
ties. So  generally  is  this  the  order  in  which  the 
muscles  are  implicated,  that  the  writer  is  dis- 
posed to  think  that,  whatever  the  pathology  of 
the  disease  may  be,  the  morbid  influence  which 
produces  it  commences  in  the  medulla  oblongata, 
and  extends  to  the  spinal  cord.  Lastly,  the 
writer  has  met  with  many  severe  wises  of  teta- 
nus among  persons  in  whom  it  was  impossible 
to  discover  any  wound  or  abrasion  of  the  skin 
or  mucous  membranes  of  the  body,'  and  in  in- 

'  In  the  surgical  wards  of  the  Mayo  Hospital,  Calcutta, 
within  a  period  of  five  years,  83  cases  of  totnuus  were 
treated.  Of  these,  44  cases  were  trouinatic,  and  24  died. 
Of  the  rcmainlug  39  idiopathic  cases,  10  died. 
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glances  of  this  description  it  is  difficult  to  account 
for  the  symptoms  of  the  disease  on  the  theory 
that  it  depends  on  reflex  action. 

It  seems  very  certain  that  local  circumstances 
and  meteorological  conditions  greatly  influence 
the  occurrence  of  tetanus.  In  tlie  tropics,  the 
disease  is  far  more  frequently  met  -with  than  in 
other  parts  of  the  world.  It  is  seldom  absent 
from  the  Calcutta  Hospitals,  and  in  some  sea- 
sons appears  to  prevail  as  an  epidemic.  It  is,  in 
fact,  a  matter  of  common  observation  in  Bengal, 
that  after  sudden  changes  of  temperature  cases  of 
tetanus  appear  among  surgical  patients  ;  so  tliat, 
■while  admitting  that  in  many  instances  of  teta- 
nus wounds  are  the  immediate  cause  of  the  dis- 
ease, we  cannot  overlook  the  fact  that  a  chill  is 
frequently  an  immediate  antecedent.  The  disease 
attacks  persons  of  all  ages  ;  it  occurs  occasionally 
among  infants  immediately  after  birth,  but  more 
commonly  commences  a  few  days  after  the  re- 
mains of  the  umbilical  cord  have  separated  from 
the  child's  body.  Men  are  more  subject  to  te- 
tanias than  women.  In  the  tropics  the  disease 
is  by  no  means  uncommonly  seen  among  horses, 
especially  after  they  have  imdergone  the  opera- 
tion of  castration. 

Symptoms. — Tetanus  almost  invariably  com- 
mences, in  man  or  the  lower  animals,  whether  it 
is  of  traumatic  origin  or  otherwise,  in  rigidity  of 
the  muscles  of  expression.  In  the  course  of  a  few 
hours  the  muscles  of  mastication  and  of  the 
head,  neck,  and  back  become  involved,  so  that 
the  patient  experiences  difficulty  in  opening  his 
mouth,  or  in  moving  his  head  from  side  to  side  ; 
and  deglutition  is  impeded  by  spasmodic  con- 
traction of  the  pharynx.  The  rigidity  of  one  or 
more  of  the  groups  of  muscles  above  referred  to 
is  constant  throughout  the  whole  course  of  the 
disease ;  but  in  addition  to  this,  from  time  to  time 
these  muscles  are  thrown  into  the  most  frightful 
spasms ;  in  this  way  the  patient's  body  is  some- 
times bent  like  a  bow,  the  whole  weight  of 
the  trunk  being  supported  on  the  back  of  his 
head  and  heels.  The  abdominal  and  thoracic 
muscles  are  also  implicated,  and  hence  the 
patient's  belly  is  tense  and  hard,  and  the  walls 
of  his  chest  expand  imperfectly  in  the  effort  of 
breathing.  The  muscles  of  the  arms  and  legs 
are  often  extremely  rigid,  and  convulsed  in  a 
most  violent  manner ;  they  are  the  seat  of  ter- 
rible pain.  The  interval  between  the  paroxysms 
of  spasm  of  the  affected  muscles  is  very  uncer- 
tain ;  sometimes  the  cramps  last  only  for  a  few 
seconds,  at  other  times  for  five  and  even  ten 
minutes.  The  most  dangerous  cases  of  tetanus 
are  evidently  those  in  which  the  muscles  of 
respiration  are  principally  involved,  for  death  is 
generally  caused  in  this  disease  by  the  inter- 
ference with  the  respiratory  process,  the  chest 
being,  as  it  were,  compressed  in  a  vice  (Watson). 
In  consequence  of  the  condition  of  the  muscles 
of  the  neck  and  thorax,  the  sick  person  is  unable 
to  speak,  but  his  intellect  generally  remains  clear 
up  to  the  last,  nor  are  the  other  functions  of  his 
body  materially  deranged.  The  patient  suffiirs 
much  from  hunger  and  thirst,  which  he  is  unable 
to  alleviate ;  and,  above  all,  he  longs  for  sleep, 
which  is  frequently  denied  him  in  consequence  of 
the  recurring  spasms.  The  surface  of  the  skm 
is  bedewed  with  perspiration ;  and  the  pulse  rises 


and  falls  with  the  intensity  of  the  spasms,  and 
the  duration  of  the  disease. 

Course  and  Dukation. — Tetanus  is  one  of 
those  maladies  which  run  a  definite  course,  al- 
though its  duration  is  not  so  precisely  defined 
as  that  of  some  other  diseases ;  in  some  cases  it 
may  kill  the  person  affected  in  the  course  of  a 
few  hours,  but  in  the  greater  number  of  in- 
stances patients  die  of  tetanus  from  the  seventh 
to  the  eleventh  day  after  the  commencement  of 
the  disease.  If  they  survive  the  twelfth  day, 
the  malady,  as  a  rule,  gradually  subsides ;  and 
the  patient  may  usually  be  pronounced  cured  in 
twenty-five  days  from  the  commencement  of  the 
attack ;  but  he  often  suffers  for  many  weeks 
subsequently  from  rigidity  of  the  muscles  which 
have  been  involved  in  the  tetanic  spasms. 

Phognosis. — The  writer  has  for  some  time  past 
relied  much  on  the  thermometer,  not  only  as  a 
means  of  forming  a  prognosis,  but  as  indicating 
to  some  extent  the  treatment  to  be  followed  in 
tetanus.  Doubtless  in  some  of  the  worst  in- 
stances of  this  disease  the  thermometer  fails  us ; 
for  if  the  muscles  of  respiration  are  very  muc'n 
affected,  as  they  are  in  the  most  severe  cases, 
the  process  of  combustion  within  the  body  is  so 
much  interfered  with  that  its  temperature  is  not 
kept  up  to  the  degree  it  should  be,  in  proportion 
to  the  violence  of  the  muscular  action.  Never- 
theless, as  a  general  rule,  in  instances  of  tetanus, 
so  long  as  the  thermometer  indicates  that  the 
temperature  of  the  patient's  body  is  under  101° 
Fahr.,  we  may  remain  easy  regarding  the  issue  of 
the  case.  If  the  mercury  rises  in  the  instrument 
beyond  101°,  there  is  impending  danger  ;  and  if 
it  reaches  103°,  the  case  is  one  to  cause  us  the 
greatest  anxiety.  After  death  from  this  disease 
the  writer  has  found  the  temperature  of  the 
body  to  rise  as  high  as  107°. 

Teeatment. — One  of  the  most  remarkable 
facts  connected  with  tetanus  is  the  almost  incre- 
dible amount  of  Indian  hemp  and  opium  which 
persons  suffering  from  it  will  swallow,  without 
producing  their  poisonous  effects  on  the  system. 
The  writer  has  prescribed  these  drugs  in  very 
laro-e  doses,  but  has  failed  to  satisfy  himself  that 
they  influence  for  good  the  progress  of  the  malady. 
He  has  also  given  the  Calabar  bean  a  fair  trial 
in  tetanus ;  but  unless  it  be  pushed  to  the  extent 
of  rendering  the  patient  collapsed,  the  tempera- 
ture of  his  body  falling  perhaps  to  94°  or  96°, 
and  thepulsebeing  hardlyperceptibleat  the  wrist, 
he  has  found  that  this  medicine  hardly  affects 
the  spasms  of  tetanus  in  severe  cases,  whilst  in  the 
milder  forms  of  the  disease  there  is  no  neces- 
sity for  resorting  to  such  a  dangerous  means  of 
cure.  In  fact,  we  know  of  no  system  of  treat- 
ment which  will  cut  short  the  progress  of  a  case 
of  tetanus,  and,  therefore,  the  indication  is  to 
employ  all  our  efforts  to  keep  the  sick  person 
alive  dui'ing  the  illness  through  which  he  is 
passing.  As  means  to  this  most  desirable 
end,  we  must  feed  him,  and,  if  possible,  secure 
him  at  least  some  eight  hours'  sleep  during  the 
day.  With  respect  to  food,  the  patient  must 
be  made  to  swallow  about  four  ounces  of  millc 
every  four  hours ;  one  egg,  or  half  an  ounce  of 
the  juice  of  raw  meat,  being  mixed  with  the 
milk,  morning,  noon,  and  evening.  If  the  pulse 
indicates  great  exhaustion,  beef-tea  and  brandy 
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may  be  given  as  an  enema,  in  addition  to  the 
above-mentioned  food.  In  cases  of  tetanus  the 
teeth  are  often  so  firmly  locked  together  that  it 
is  necessary  to  insert  one's  fingers  between  the 
closed  jaws  and  the  cheeks,  and  povix  the  milk 
into  the  cavity  thus  formed ;  the  liquid  -svill 
tr i ckle  between  and  behind  the  pati ent's  teeth,  and 
puss  down  his  tliroat.  Some  of  it  may  occasion- 
nlly  run  into  the  trachea,  and  cause  considerable 
spasm,  but  the  writer  has  never  seen  any  more 
serious  result  follow  from  this.  If  the  patient 
can  swallow  with  comparative  ease,  arrowroot 
may  be  mixed  with  the  millc ;  a  man  can  live 
very  well  on  a  diet  of  this  description  for  some 
twenty-five  days. 

With  reference  to  drugs,  the  writer  knows  of 
no  medicine  which  procm-es  sleep  so  well  as  the 
hydrate  of  chloral  in  cases  of  tetanus.  It  should 
be  administered  in  40-grain  doses  (to  an  adult)  at 
bedtime  ;  and  in  severe  cases  of  the  disease  (the 
temperature  of  the  patient's  body  rising  to  up- 
wards of  101°)  an  additional  30  grains  of  chloral 
should  be  given  at  mid-day.  However  serious 
the  case  may  seem  to  be,  we  should  rigidly 
adhere  to  the  plan  of  treatment  above  described, 
the  urgency  of  the  symptoms  not  causing  us  to 
deviate  from  our  attempts  to  make  the  patient 
swaUow  a  sufficiency  of  food,  and  of  the  hydrate 
of  chloral,  to  enable  him  to  .struggle  through  the 
malady  from  which  he  is  suffering. 

C.  Macnamaea. 

TETAIiTY.— Synon.  :  Tetanilla;  Idiopathic 
muscular  spasm ;  Pr.  Tetanos  inUrmiUmt. 

Tetany  is  a  neurosis  originally  described  by 
Dance  in  1831,  and  more  or  less  fully  described 
since  under  many  names,  especially  in  Prance. 
It  is  probably  much  more  common  in  that 
country  than  in  England,  where  it  is  very  rarely 
met  with.  It  is  mostly  a  comparatively  trivial 
and  temporary  malady. 

jEtiologt. — The  disease  is  associated  with  no 
recognised  organic  changes  in  any  part  of  the 
nervous  system,  and  much  uncertainty  prevails 
in  regard  to  its  causation.  It  occurs  mostly 
between  the  ages  of  15  and  30  years,  though  it 
may  show  itself  in  older  people,  as  well  as  in 
young  children,  and  even  in  infants.  It  occurs 
in  either  sex,  but  is  more  common  among  females. 
Persons  of  a  neurotic  temperament,  or  those 
whose  constitutions  have  been  disturbed  or 
weakened  from  many  causes,  are  specially  liable. 
Teething,  the  establishment  of  menstruation, 
chronic  diarrhoea,  lactation,  the  state  of  conva- 
lescence from  many  acute  diseases,  are  all  con- 
ditions which  predispose  to  this  affection  ;  whilst 
exposure  to  cold,  and  emotional  disturbance  seem 
to  act  as  the  most  common  exciting  causes. 
_  Symptoms. — The  morbid  manifestations  con- 
sist, in  the  main,  of  tonic  spasms,  frequently  re- 
curring for  brief  periods  in  one  or  other  part  of 
thebody,  painful  in  character,and  unaccompanied 
by  loss  of  consciousness.  The  attacks  in  different 
individuals  vary  widely,  the  spasms  being  some- 
times quite  local,  and  sometimes  involving  many 
different  regions  of  the  body. 

In  the  slighter  kinds  of  attack,  a  numbness 
and  tingling  is  felt  in  the  fingers  and  toes,  which 
speedily  become  fixed  in  tonic  spasm.  As  the 
spasms  strengthen,  thcv  may  extend  to  higher 
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parta  of  the  limb,  and  become  painful.  The 
fingers  are  drawn  together  and  slightly  flexed, 
the  thumb  is  bent  into  the  palm,  and  the  wrist 
slightly  flexed.  The  toes  also  are  drawn  Xo- 
gether  and  towards  the  sole,  the  big  toe  being 
drawn  under  them.  The  dorsum  of  the  foot  is 
arched  and  the  heel  pulled  up,  whilst  the  leg  and 
thigh  are  more  or  less  rigidly  extended.  One 
or  more  of  the  limbs  may  be  affected  in  this 
way,  or  if  all  are  implicated,  it  may  be  simul- 
taneously or  successively.  This  condition  of 
things  lasts  for  a  few  minutes,  or  even  for  an 
houi-  or  two,  accompanied  often  by  severe  pain 
along  the  nerve-trunks,  and  by  some  diminution 
of  sensibility  in  the  parts  affected.  When  the 
attack  is  about  to  terminate  formication  sets  in, 
as  at  the  commenceiaent  of  the  spasm.  After 
variable  intervals  the  attacks  are  renewed,  it  may 
be  in  an  hour  or  two,  or  only  after  several  days. 
Such  paroxysms  may  be  frequent  during  several 
months  ;  and,  according  to  Trousseau,  so  long 
as  a  tendency  to  recurrence  of  the  spasms  exists, 
they  may  always  be  excited  anew  by  simply 
'  compressing  the  affected  parts,  either  in  the 
direction  of  their  principal  nerve-trunks,  or  over 
their  blood-vessels,  so  as  to  impede  the  venous 
or  arterial  circulation.'  On  the  other  hand,  the 
application  of  cold  to  the  parts  affected  fre- 
quently arrests  the  spasms  for  a  time. 

In  the  more  severe  forms  of  tetany,  the  attacks 
may  begin  in  the  way  above  indicated  in  the 
upper  extremities,  next  in  the  lower  extremities, 
and  then,  whilst  diminishing  in  the  parts  first 
affected,  they  may  extend  more  or  less  generally 
to  the  trunk  muscles.  The  contractions  are 
invariably  more  or  less  painful.  The  spasms 
may  even  spread  to  the  facial  muscles,  so  tliat 
the  jaws  may  be  firmly  clenched,  and  speech 
greatly  embarrassed.  If  the  muscles  of  the 
larynx  are  involved,  as  well  as  those  of  the 
chest  and  abdomen,  extreme  dyspnoea  may  be 
induced.  Still  there  is  no  loss  of  consciousness. 
These  attacks  may  be  of  brief  duration  ;  or  they 
may  be  extreme  in  degree,  long-continued,  and 
frequently  repeated.  In  such  severe  cases  there 
is  slight  elevation  of  temperature,  with  greatly 
quickened  pulse,  and  a  furred  tongue.  Aft-er 
some  weeks  or  months  the  paroxysms  usually 
become  less  severe,  less  frequent,  and  finally 
cease  altogether. 

Diagnosis. — The  diagnosis  must  be  based  upon 
the  progressive  character  of  the  attacks ;  upon  the 
fact  that  they  begin  in  the  upper  and  lower  ex- 
tremities, and  after  a  time  completely  intermit ; 
upon  the  absence  of  all  loss  of  consciousness 
during  the  attack:  and  upon  the  fact  of  the 
possibility  of  reinducing  the  paroxysms  by  pres- 
sure upon  the  nerves  or  vessels  of  the  parts 
affected.  These  characters  will  suffice  to  distin- 
guish the  affection  from  tetanus,  epilepsy,  and 
hysteria. 

Prognosis. — The  prognosis  is  usually  favour- 
able, the  complaint  gradually  subsiding  after  a 
few  months.  Still,  in  very  exceptional  cjises,  the 
patient  may  die  asphyxiated  during  one  of  the 
extremely  sever©  attacks. 

Trkjvtmknt. — The  treatment  of  tetany  should 
in  the  main  be  directed  to  the  improvement  of 
the  patient's  gencriil  health,  and  the  diminution 
of  all  debilitating  conditions  or  causes  of  irri- 
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tation.  At  the  same  time,  we  must  endeavour 
to  lessen  the  general  mobility  of  the  nervous 
system,  by  seeing  that  the  patient  obtains  re- 
gular and  sound  sleep,  as  well  as  by  the  adminis- 
tration of  the  bromides  in  suitable  doses,  in 
combination  with  valerian,  musk,  conium,  or 
other  antispasmodic  remedies. 

H.  Chasiton  Bastian. 

TETEASTOMA  RENALE  (rerpo,  four- 
fold; arT6/j.a,  a  mouth;  and  ren,  a  kidney). — A 
form  of  entozoon  found  on  one  occasion  in  the 
urine  of  a  patient  by  LucarelU,  and  described  by 
Delle  Chiaje.  See  Entozoa,  by  Dr.  Cobbold, 
Lond.,  1864. 

TETTEB. — Tetter  is  an  old  Saxon  word, 
equivalent  to  the  French  dartre.  Tetter  is  de- 
fined to  be  '  a  tickling  and  itching  scab,'  and 
may  be  taken  to  signify  a  chronic  inflammation 
of  the  skin,  attended  with  desquamation  and 
itching.  In  this  sense  the  term  is  popularly 
applied  to  patches  of  chronic  eczema,  and  espe- 
cially to  those  of  psoriasis  ;  but  it  is  altogether 
too  indefinite  in  its  meaning  for  scientific  use. 

Eeasmits  Wilson. 

THALAMUS  OPTICUS,  Lesions  of.— 
Synon.  :  Fr,  Maladies  des  Conches  optiqtces ;  Grer. 
Krankheiten  der  Sehhugel. 

Inteoduction. — Diseases  of  the  optic  thala- 
mus vary  in  their  symptomatology  according  as 
the  lesion  is  strictly  limited  to  the  ganglion 
itself,  or  implicates  also  neighbouring  structures. 

In  the  former  case  it  is  apparently  well  es- 
tablished, by  numerous  recorded  cases,  that 
lesions,  such  as  apoplectic  cysts,  or  areas  of 
softening,  may  exist  without  producing  any 
discoverable  symptoms,  either  in  the  domain  of 
motility  or  sensibility,  general  or  special.  This 
is  more  particularly  the  case  when  the  lesions 
occupy  the  convexity  or  ventricular  aspect  of  the 
optic  thalamus. 

But  more  frequently  diseases  affecting  the 
optic  thalamus  implicate  also,  directly  or 
indirectly,  the  corpus  striatum,  internal  capsule, 
cms  cerebri,  or  corpora  quadrigemina.  Owing  to 
the  community  of  vascular  supply  between  the 
corpus  striatum  and  optic  thalamus  through 
the  opto-striate  arteries  of  Duret,  embolism  or 
rupture  of  these  vessels  leads  to  conjoint 
destruction,  more  or  less  extensive,  of  both 
ganglia,  as  well  as  rupture,  or  pressure  on  the 
fibres  of  the  internal  capsule.  A  haemorrhage  or 
embolism  in  this  region  produces  hemiplegia  of 
the  opposite  side  of  the  body.  But  that  the 
hemiplegia  cannot  be  due  to  the  lesion  of  the 
optic  thalamus  is  clear  from  the  fact  that  such 
lesions  may  exist  without  any  motor  paralysis 
whatever.  It  is,  therefore,  more  logical  to  attri- 
bute motor  paralysis,  when  it  does  occur  in  con- 
nection with  lesions  of  the  optic  thalamus,  to 
implication,  direct  or  indirect,  of  the  corpus 
striatum  or  the  motor  fibres  of  the  internal 
capsule. 

LocALiziJto  Phenoseena.  —  It  is  a  question 
whether,  apart  from  considerations  as  to  causa- 
tion, there  are  any  symptoms  specially  charac- 
teristic of  haemorrhages  in  the  region  of  the 
/.iptic  thalamus. 

Among  other  symptoms  noted  are  clonic  or 
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tonic  spasms  of  the  paralysed  limbs  in  a  con- 
siderable number  of  the  cases.  These,  however, 
though,  according  to  Bastian,  occurring  in  about 
three-fourths  of  the  cases,  cannot  be  regarded  as 
pathognomonic,  for  similar  spasms  may  occur 
from  lesions  elsewhere,  as  in  the  cortex,  centrum 
ovale,  and  pons. 

Nor  is  it  true  that  lesions  of  the  optic 
thalamus  specially  cause  paralysis  of  the  upper 
extremity,  as  has  been  contended  by  Saucerotte 
and  others.  The  leg  may  suffer  quite  as  much  ; 
and  indeed  when  the  motor  paralysis  is  asso- 
ciated with  anaesthesia,  the  affection  of  the  leg 
is  frequently  much  more  pronounced  than  that 
of  the  arm  or  face. 

The  occurrence  of  anaesthesia  on  the  paralysed 
side  is  more  constant  and  more  enduring  when 
the  lesion  invades  the  optic  thalamus  and  its 
neighbourhood,  than  when  it  is  confined  to  the 
ganglia  of  the  corpus  striatum.  This  is  owing 
to  the  fact  that  the  posterior  fibres  of  the 
internal  capsule  are  directly  injured,  and  not 
merely  pressed  on,  as  in  the  latter  case.  The 
anaesthesia  may  extend  to  the  special  senses  as 
well  as  common  sensibility,  but  more  frequently 
the  tactile  sensibility  only  is  distinctly  im- 
paired. The  reflex  cutaneous  excitability  is 
also  greatly  diminished,  as  has  been  shown  by 
Crichton  Browne  {West  Riding  Asylum Beports, 
vol  v.).  The  paralysed  limbs  are  frequently 
also  affected  with  unsteadiness,  tremors,  or 
choreic-like  spasms,  intensified  on  volitional 
efforts.  This  affection,  termed  post-hemiplegic 
chorea  (Weir-Mitchell,  Charcot),  is  generally  if 
not  invariably  associated  with  a  greater  or  less 
degree  of  impairment  of  sensibility  in  the  affected 
limbs.  It  is  doubtful  how  much,  if  anything, 
can  be  assigned  to  the  lesion  of  the  optic  tha- 
lamus itself  in  the  causation  of  these  symp- 
toms. But  for  regional  diagnostic  purposes, 
they  may  be  regarded  as  significant  of  lesion 
of  the  optic  thalamus  and  its  immediate  neigh- 
bourhood. When  the  lesion  involves  only  the 
posterior  fibres  of  the  external  capsule,  lying 
external  to  the  optic  thalamus,  the  result  is 
hemianaesthesia,  general  and  special,  of  the  oppo- 
site side  of  the  body.  The  power  of  movement 
may  not  be  apparently  affected.  If  so  the  leg 
is,  in  general,  relatively  more  affected  than  the 
arm.  But,  though  the  motility  is  retained,  the 
muscular  sense  is  lost,  so  that  the  patient  is 
unaware  of  the  state  of  contraction  of  the 
muscles  or  the  position  of  the  limb,  and  requires 
the  aid  of  vision  in  guiding  its  movements. 

Cases  have  been  recorded  by  Hughlings 
Jackson  and  others,  which  render  it  in  the 
highest  degree  probable  that  lesions  of  the 
posterior  aspect  of  the  optic  thalamus,  and 
region  of  the  corpora  geniculata,  cause  hemiopia 
towards  the  side  opposite  the  lesion,  from 
paralysis  of  both  retinae  on  the  corresponding 
side.  A  similar  result  ensues  from  direct  lesion 
of  the  optic  tract,  however,  and  also  from  sever- 
ance of  the  medullary  fibres  of  the  occipito- 
angular  region.  Hence  hemiopia  alone,  with- 
out other  symptoms,  cannot  be  taken  as  abso- 
lutely diagnostic  of  lesion  of  the  posterior  aspect 
of  the  optic  thalamus.  Conjoined  with  affection 
of  the  other  forms  of  sensibility,  however,  it 
points  to  lesion  in  this  region. 
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Tumours  of  the  optic  thalamus,  in  ftddition  to 
the  general  symptoms  of  intracranial  growths, 
though  sometimes  these  even  seem  to  have  been 
wanting,  produce  either  no  special  symptoms,  or 
such  a  variety  as  to  render  the  regional  diagnosis 
very  uncej  tain  or  altogether  impossible.  The 
symptoms  may  be  those  indicative  of  lesion  of 
the  internal  capsule,  both  its  motor  and  sensory 
strands  ;  or  they  may  be  such  as  have  been 
observed  in  connection  with  lesions  of  the 
corpora  quadrigemina. 

It  will  thus  be  seen  that,  in  respect  to  the 
regional  diagnosis  of  diseases  of  the  optic 
thalamus,  we  are  obliged  to  rely  on  a  combina- 
tion of  symptoms,  not  one  of  which  can  be  re- 
garded as  absolutely  depending  on  the  optic 
thalamus  itself,  and  our  localisation  is  at  best 
only  approximate. 

Teeatment. — The  treatment  of  diseases  of 
the  optic  thalamus  comes  under  the  head  of 
treatment  of  cerebral  disease  in  general. 

D.  Feerieb. 

THERAPEUTICS  {depaweiw,  I  attend. — 
Synon.  :  Fr.  Therapeutique ;  Ger.  Therapie. 

Definition. — The  science  and  art  of  heal- 
ing. 

Inteoduction, — Therapeutics  is  the  most  es- 
sential part  of  medicine,  for  although  other  parts 
of  medical  science  are  interesting  to  the  practi- 
tioner, it  is  the  cure  of  disease  which  the  patient 
seeks.  Therapeutics  may  be  divided  into  two 
classes — the  therapeutics  of  fancy,  and  the  thera- 
peutics of  fact.  In  order  to  cure  disease  with 
certainty,  the  practitioner  must  know  what  the 
nature  of  the  disease  is,  and  what  the  action 
of  his  remedies  will  be.  When  these  are  posi- 
tively known,  therapeutics  becomes  a  science, 
but  when  either  is  uncertain,  it  is  simply  an 
art.  Its  principles  may  hereafter  become  a 
science,  but  its  practice  must  always  remain 
more  or  less  an  art,  and  be  dependent  for  suc- 
cess upon  the  skill  of  individuals.  For  the 
symptoms  which  ought  to  indicate  to  the  practi- 
tioner the  nature  of  the  disease  may  be  wrongly 
interpreted  by  him,  or,  as  it  is  usually  termed, 
he  may  form  a  wrong  diagnosis,  and  thus  be  led 
to  apply  wrong  remedies.  The  idea  in  the  practi- 
tioner's mind  may  correspond  more  or  less  exactly 
with  the  condition  of  the  patient,  or  may  not 
have  the  slightest  resemblance  to  it ;  and  it  is 
only  by  careful  comparison  and  experiment  that 
their  agreement  can  be  ascertained.  An  absurd 
fancy  of  the  practitioner  will  lead  to  absurd 
treatment,  and  the  therapeutic  results  will  not  be 
satisfactory. 

History.— In  all  ages  of  the  world's  history 
we  have  had  the  therapeutics  of  fancy  and  the 
therapeutics  of  fact  running  side  by  side,  and,  in 
proportion  as  the  latter  has  predominated,  has 
treatment  been  improved.  In  primitive  times 
the  imagination  of  physicians  was  busy  with 
fancies  regarding  the  nature,  the  causes,  and 
the  cure  of  disease.  The  nature  of  the  disease 
was  sometimes  supposed  to  consist  in  the  posses- 
sion of  the  body  by  an  evil  spirit,  which  caused 
the  morbid  symptoms,  and  the  cure  consisted  of 
various  incantations  and  exorcisms.  At  other 
times  the  disease  was  supposed  to  consist  in 
alterations  of  the  fluids  or  of  the  solids  of  the 
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body,  or  of  the  formative  principle  which  per- 
vaded them.  It  was  supposed  that  in  disease 
the  juices  left  their  proper  places  in  the  body, 
or  became  disproportioned  in  quantity,  or  that 
the  atoms  and  pores  of  the  solids  became  altered, 
so  as  no  lunger  to  allow  of  free  atomic  motion. 
At  other  times,  again,  morbid  conditions  were 
attributed  to  fermentation,  with  production  of 
alkalies  or  acids  in  the  body;  and  later  on, 
when  the  contractile  power  of  muscular  fibre  was 
recognised,  diseases  were  supposed  to  be  due  to 
spasm  or  atony.  Equally  fanciful  qualities  were 
attributed  to  medicines,  some  being  reckoned 
hot,  some  cold,  some  astringent,  some  opening 
and  some  closing  the  pores,  some  contracting 
and  some  relaxing  the  muscular  fibres,  and  some 
being  supposed  to  cure  disease  because  there  was 
some  external  resemblance  between  them  and 
the  organ  of  the  body  affected. 

Principles. — The  unsati  sfactory  results  of  such 
fanciful  therapeutics  have  led  some,  in  all  ages  of 
medicine,  to  a  more  or  less  experimental  thera^ 
peutics.  Physicians  saw  men  suffering  and  dying 
all  around  them,  and  could  not  wait  for  exact 
knowledge.  They  therefore  applied  themselves  to 
tentative  therapeutics,  giving  first  one  thing  and 
then  another  in  the  hope  of  doing  good,  and  col 
lecting  the  results  of  these  experiments  on  their 
patients,  for  the  guidance  of  themselves  and 
others  in  subsequent  cases.  The  results  thus 
obtained,  showing  that  a  certain  drug  was  useful 
in  a  certain  disease  without  the  reason  of  this 
utility  being  known,  constituted  empirical  thera- 
peutics. In  order  to  obtain  a  broader  basis  than 
that  afforded  by  the  observation  of  any  single 
man,  some  have  collected  numbers  of  cases  from 
various  observers,  and  have  analysed  and  tabu- 
lated them.  The  results  of  this  method  con- 
stitute statistical  therapeutics.  But  it  is  liable 
to  great  fallacies,  inasmuch  as  cases  which  are 
very  different  are  tabulated,  for  convenience' 
sake,  under  the  same  name,  and  the  results  are, 
therefore,  rendered  untrustworthy. 

The  problem  placed  before  the  practitioner  in 
the  treatment  of  any  one  case  is  rendered  ex- 
ceedingly difficult,  not  only  by  reason  of  the 
complexity  of  the  bodily  mechanism  itself,  but 
by  the  manifold  alterations  to  which  it  is  sub- 
ject in  disease,  and  the  variations  produced  in 
the  action  of  a  drug  by  alterations  in  dose,  by 
differences  in  the  original  constitution  of  the 
patient,  and  further  differences  superinduced  by 
the  disease.  So  complex,  indeed,  is  the  problem, 
that  it  is  impossible  to  unravel  it  by  any  num- 
ber of  observations  in  disease,  and  it  can  only  be 
solved  by  making  ourselves  acquainted  with  a 
few  of  the  conditions  at  a  time.  This  can  only 
be  done  by  experiment  upon  animals,  for  human 
life  is  too  valuable  to  allow  of  the  necessary 
sacrifice.  By  experimental  physiology,  the  func- 
tions of  the  various  parts  of  the  body  and  their 
relations  to  each  other  are  being  gradually  ascer- 
tained ;  in  experimental  pathology  diseases  are 
induced  artificially,  in  order  that  we  may  dis- 
cover the  alterations  produced  by  them  in  the 
functions ;  and  in  experimental  pharmacology, 
drugs  are  administered  in  order  to  determine 
the  part  of  the  body  which  they  affect,  and  the 
nature  of  the  alterations  which  they  produce  in 
its  function.  The  problem  being  thus  simpliSed, 
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the  practitioner  may  hope  to  recognise,  from 
the  symptoms  of  the  patient,  the  organ  affected 
by  disease,  the  nature  of  the  disturbance  in  its 
fianction,  and  to  apply  with  some  degree  of  suc- 
cess a  remedy  which  wiU  counteract  such  disturb- 
ance. This  constitutes  rational  therapeutics. 
Great  advances  have  of  late  years  been  made  in 
this  direction,  but  it  will  be  a  long  time  yet  be- 
fore we  can  hope  to  attain  such  exact  knowledge 
as  we  desire,  and  at  present  our  therapeutics 
jmust  be  to  a  certain  extent  empirical.  When 
/directed  towards  the  removal  of  the  cause  of  the 
I  disease  it  has  been  called  paihogenetic  therapeu- 
tics. When  this  cannot  be  recognised,  or  cannot 
be  removed,  the  treatment  is  directed  to  those 
parts  of  the  organism  on  which  the  cause  of 
disease  acts,  so  as  to  lessen  or  remove  the  symp- 
toms which  it  woidd  otherwise  produce.  This 
is  symptomatic  therapeutics.  And  when  we  can 
neither  remove  the  cause  nor  relieve  the  symp- 
toms, but  are  forced  to  trust  to  the  vis  medicatrix 
naturcp,  and  try  to  maintain  the  patient's  strength 
by  food  and  nursing,  we  have  expectant  treatment. 
This  might  perhaps  also  be  called  expectant  the- 
rapeutics, for  although  in  its  narrowest  sense  we 
generally  understand  by  this  term  cure  by  means 
of  medicines,  in  its  wider  acceptation  it  includes 
nursing,  climate,  and  measures  of  treatment, 
such  as  regulated  exercise,  regulated  gymnastics, 
friction,  massage,  the  application  of  heat,  and 
cold  water.  T.  Latjdeb  Bbxjnton. 

THERMOMETER,  Clinical  {Bepfin,  heat, 
and  /iSTpov,  a  measure). — Synon.  :  Fr.  Thermo- 
mitre;  Ger.  Thermometer. 

Definition. — An  instrument  for  measuring 
different  degrees  of  heat  or  cold. 

Description  — The  thermometer  was  invented 
by  Galilei,  about  1603,  but  it  was  Sanctorius 
(1561_1636)whofirst  had  the  idea  of  investigat- 
ing the  temperature  of  the  human  body  in  health 
and  disease.  The  substances  made  use  of  in  the 
construction  of  thermometers  are  mercury,  first 
used  by  Fahrenheit ;  a  coloured  fluid — such  as 
alcohol;  or  air.  Any  of  these  substances,  en- 
closed in  a  fine  exhausted  glass  tube,  expanding 
at  one  end  into  a  globular  or  cylindrical  bulb, 
represents  a  thermometer.  On  applying  heat  or 
cold  to  the  bulb  the  contents  expand  and  rise, 
or  contract  and  descend  in  the  tube.  The  extent 
of  the  rise  or  fall  can  be  expressed  in  a  number 
of  a  scale,  which  is  engraved  on  the  stem  or  on 
a  separate  piece  of  white  glass,  or  on  a  strip  of 
paper  fixed  to  the  stem,  and  enclosed  with  it  in 
a  wider  glass  tube. 

The  thermometers  used  in  this  country  and  in 
the  Unit  ed  States  are  graduated  with  Fahrenheit's 
scale,  whereas  on  the  Continent  of  Europe  the 
Centigrade  or  Celdus  scale  is  now  everywhere 
used  formedical  and  scientificpurposes,  the  Reau- 
mur scale  falling  more  and  more  out  of  use.  The 
difference  between  these  three  scales  is  this,  that 
in  the  centigrade  and  Rdaumur  scales  the  melt- 
ing-point of  ice  is  marked  zero,  and  the  boiling- 
point  of  watPT  (or  rather  the  heat  of  the  steam 
of  water  boiling  at  an  atmospheric  pressure 
equal  to  29-92  inches  of  mercury)  marked  100 
and  80°,  respectively ;  whilst  Fahrenheit  marked 
the  former  by  32°  and  the  latter  by  212°;  180 
degrees  of  the  Fahrenheit  scale  aro  therefore, 


equal  to  100°  centigrade  and  80°  Reaumur,  and 
the  relation  of  the  three  scales  to  each  other  is, 
therefore,  as 

F.  C.  E. 
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One  degree  of  F.  =  f  G.  or  |  R. ;  one  degree 
0.  =  f  F. 

In  converting  degrees  of  the  Fahrenheit  scale 
into  centigrade  degrees,  it  must,  however,  be 
borne  in  mind  that  zero  of  the  C.  scale  corre- 
sponds to  32  of  the  F.  scale  ;  32  must,  therefore, 
be  deducted  in  converting  a  certain  degree  of  the 
F.  scale  into  the  corresponding  degree  of  the  C. 
scale,  and  32  must  be  added  when  C.  degrees  are 
to  be  expressed  by  the  corresponding  degrees  oi 
F.  The  formulae  for  these  conversions  are, 
therefore : — ■ 

a;  deg.  F.  =  (a;-32)  x  f  deg.  C. 
X  deg.  C.  =  (x  X  I)  +  32  deg.  F. 

For  instance : 

99-5  F.  =  (99-5 - 32)  x  5=67-5  x  |=  37-5  C. 
39  C.  =  (39  xf) -1-32  =  70-2 +  32  =102-2  F. 

It  will  be  convenient,  for  quick  reference,  to 
give  the  corresponding  degrees  of  the  Fahren- 
heit and  centigrade  scales  in  that  range  with 
which  human  physiology  and  pathology  are  con- 
cerned, side  by  side : — 


Fahr. 

Cent. 

Fahr. 

Cent. 

96-0 

35-0 

104-0 

40-0 

96-0 

35-55 

104-9 

40-5 

96-8 

36-0 

105-0 

40-55 

97-0 

36-11 

105-8 

41-0 

98-0 

36-66 

1060 

41-11 

98-6 

37-0 

106-7 

41-5 

99-0 

37-22 

1070 

41-66 

99-0 

37-5 

107-6 

42-0 

100-0 

37-77 

108-0 

42-22 

100-4 

38-0 

108-5 

42-5 

1010 

38-33 

109-0 

42-77 

101-3 

38-6 

109-4 

43-0 

102-0 

38-88 

110-0 

43-33 

102-2 

39-0 

111-2 

44-0 

103-0 

39-44 

112-1 

44-5 

103-1 

39-5 

113-0 

450 

In  thermometers  for  clinical  use  the  degrees 
on  the  scale  ought  to  be  divided  into  fifths. 
Thermometers  ought  to  be  carefully  compared 
from  time  to  time  with  a  standard  thermometer, 
as  they  are  liable,  after  a  certain  time,  to  give 
abnormally  high  indications,  owing  to  the  bulb 
gradually  contracting  a  little.  In  England  they 
may  be  sent  for  comparison  to  the  Kew  Obser- 
vatory. 

Of  great  convenience  for  clinical  use  has  been 
the  introduction  of  self-registering  mercurial 
maximum  thermometers.  It  is  not  without  in- 
terest to  notice  that  a  self-registering  thermo- 
meter by  a  small  piece  of  iron  being  introduced 
into  the  tube,  had  been  used  by  Currie,  at  the 
end  of  the  last  century ;  but  just  as  Currie  and 
de  Haen's  work  with  the  thermometer  had  been 
entirely  forgotten  for  half  a  century,  so  were 
self-registering  tliermometers  only  used  again 
in  medicine  some  time  after  tlie  ordinary  ther- 
mometer had  been  re-introduced  into  elinicj>.I 
practice  by  Baerensprung,  Traube.  and  Wunder- 
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lich.  Oasella  was  the  first  who  constructed  a 
registering  clinical  thermometer,  by  introducing 
a  small  quantity  of  air  into  the  tube,  and  thereby 
separating  a  small  part  of  the  mercurial  column 
from  the  rest.  Instruments  are  now  made  in 
■which  the  intlcx — that  is,  the  small  separated 
part  of  the  mercurial  column — is  prevented  from 
falling  back  into  the  bulb,  or  in  which  an  index 
is  only  formed  each  time  the  mercury  rises  out 
of  the  bulb.  In  using  an  instrument  of  this  kind, 
the  index,  it  need  hardly  be  said,  must  be  shaken 
down  below  95°  or  90°  before  the  thermometer 
is  applied  to  the  patient. 

Another  principle  has  been  followed  in  the 
construction  of  very  sensitive  instruments  for 
special  researches  on  temperature,  namely,  that 
of  the  thermo-electric  apparatus.  The  electric 
current,  which  is  produced  in  a  circuit  composed 
of  two  dijBFerent  metals,  when  their  point  of  con- 
tact assumes  a  different  temperature  from  that 
of  the  other  ends,  or  again  the  changes  which 
a  galvanic  euirent  shows  when  the  resistance 
of  a  part  of  the  circuit  is  altered  by  a  change 
of  temperature  acting  on  it,  can  be  measured  by 
a  galvanometer  inclosed  in  the  circuit.  Gavarret, 
Heidenhain,  and  other  physiologists  have  used 
the  thermo-electric  pile  in  physiological  investi- 
gations in  animals.  J.  S.  Lombard  and  Hankel 
have  applied  it  to  observations  in  man.  Quite 
recently  a  convenient  form  of  thermo-electric 
apparatus  for  clinical  purposes  has  been  devised 
by  Eedard.  The  apparatus  constructed,  on  the 
last-mentioned  principle,  by  C.  W.  Siemens,  for 
measuring  deep-sea  temperatures,  might  also 
easily  be  adapted  for  clinical  purposes. 

A  self-registering  apparatus  for  continuous 
observations,  on  the  principle  of  an  air-thermo- 
meter, has  been  constructed  by  Marey  ;  and  it 
would  seem  as  if  the  desideratum  of  a  clinical 
thermograph,  automatically  registering  the 
changes  of  temperature  on  the  surface  of  the 
body  during  a  certain  time,  were  near  being 
satisfactorily  realised  in  the  instrument  brought 
out  by  Mr.  W.  D.  Bowkett  (Lancet,  July 
1881). 

For  measuring  surface-temperatures,  mer- 
curial thermometers  of  special  shape,  namely,  a 
long  cylindrical  bulb  coiled  up  in  one  plane  at 
a  right  angle  to  the  stem,  have  also  been  con- 
structed. A  thermo-electrical  apparatus,  or  Bow- 
kett's  instrument,  is  however  more  sensitive  and 
more  convenient  for  that  purpose. 

Applications  of  tlie  Thermometer. — The 
object  we  generally  have  in  view  with  clinical 
thermometry  being  to  examine  as  nearly  as  pos- 
sible the  temperature  in  the  interior  of  the  body, 
or  the  blood-heat,  which  is  less  variable  than  that 
of  the  surface  (see  Temperature),  the  localities 
most  suitable  for  applying  the  thermometer 
would  be  the  natural  cavities,  or  the  openings  by 
which  a  thermometer  might  be  introduced  to  a 
certain  depth  into  the  interior  of  the  body.  In 
the  rectum,  vagina,  or  bladder,  the  tempera- 
ture is  not  subject  to  the  ordinary  changes  acting 
from  without,  and  the  time  required  for  taking 
an  observation  with  the  thermometer  in  any  of 
these  localities,  would  be  only  such  as  is  ne- 
cessary for  raising  the  temperature  of  the  mer- 
cury to  that  of  the  surrounding  mucous  mem- 
brane. This  time  mieht  be  materially  shortened 


by  previously  heating  the  thermometer  to  a  d&- 
groe  a  little  below  that  to  be  expected  in  the 
body.  With  this  precaution  an  observation  of 
the  temperature  in  the  rectum  or  vagina  will  not 
take  more  than  half  a  minute. 

The  case  is  very  different  if  we  take  the  tem- 
perature in  a  cavity  of  the  body  which  is  not 
always  closed,  such  as  the  mouth ;  or  in  the  axilla, 
which  can  be  formed  into  a  closed  cavity  only  by 
placing  the  arm  closely  against  the  chest.  Hero 
the  time  required  for  an  observation  is  much  longer, 
because  the  temperature  of  the  mucous  mem- 
brane of  the  mouth,  or  of  the  skin  of  the  axilla, 
begins  itself  slowly  rising  after  the  closing  of 
these  cavities,  until  it  is  raised  to  that  of  the 
deeper  tissues  which  are  not  exposed  to  the  loss 
of  heat  from  without.  Whereas  nine  to  eleven 
minutes  on  an  average  are  required  for  an  obser- 
vation of  the  temperature  in  the  mouth,  ten  to 
twenty-four  may  be  necessary  for  the  mercury  to 
become  stationary  in  the  axilla.  The  time  varies 
also  according  to  the  state  of  the  general  circu- 
lation. It  will  be  found  much  longer  in  persons 
with  a  weak  circulation,  for  instance,  in  a  case  of 
heart-disease,  than  in  the  case  of  a  vigorous 
patient  with  a  good  circulation  and  with  febrile 
heat.  It  is  evident  that,  as  was  first  pointed  out 
by  Liebermeister,  the  time  for  an  observation  in 
the  mouth  or  axilla  can  be  materially  shortened, 
not  so  much  by  previously  heating  the  thermo- 
meter, as  by,  previously  to  the  introduction  of 
the  latter,  keeping  the  mouth  or  axilla  closed  for 
ten  to  fifteen  minutes.  These  cavities  wiU  then 
have  assumed  a  steady  temperature,  and  the  time 
required  for  the  observation  will  only  be  that 
necessary  for  raising  the  temperature  of  the 
mercury  and  the  glass  to  the  temperature  of  the 
surrounding  parts.  It  is,  therefore,  a  good  plan 
if  the  patient  had  been  lying  on  one  side  to  turn 
him  over  to  the  other,  or  to  make  him  lie  on  one 
side  for  a  time  before  the  thermometer  is  intro- 
duced, and  then  to  put  it  into  that  axiUa  which 
had  been  closed  by  the  position  of  the  patient. 
If  the  skin  of  the  axilla  be  very  wet  with  perspi- 
ration, it  ought  to  be  wiped  dry  before  applying 
the  thermometer. 

For  practical  purposes  the  rule  generally  re- 
commended in  observations  being  taken  in  the 
axilla,  to  leave  the  thermometer  until  the  mer- 
cury has  remained  stationary  for  five  minutes — a 
rule  which  naturally  applies  to  self-registering 
no  less  than  to  ordinary  thermometers — secures 
sufiBcient  accuracy,  and  this  rule  shoidd  be  given 
to  nurses  and  attendants  to  whom  the  observa- 
tions are  left.  Especially  in  obscure  cases,  in 
which  much  depends  upon  the  discovery  of  even 
a  trifling  elevation  of  the  temperature  above  the 
normal  standard,  which  may  be  of  great  impor- 
tance for  diagnosis,  this  precaution  ought  never 
to  be  omittod  ;  and  for  observations  requiring 
scientific  accuracy,  as,  for  instance,  when  the 
effect  of  some  drug  on  the  temperature  of  the 
body  is  being  studied,  the  observations  ought  to 
be  made  by  the  physician  himself. 

For  various  reasons  the  axilla  is  the  locality 
most  suitable,  and,  therefore,  generally  used  for 
thermometrical  observations.  In  very  young  or 
restless  children,  however,  as  well  as  in  very  ema- 
ciated adults,  axillary  observations  would  become 
untrustworthy.   In  such  cases,  or  where  patients 
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ere  iu  an  insensible  state,  or  under  special  cir- 
cumstances— for  instance,  when  a  great  diver- 
gence exists  between  the  axillary  and  the  inter- 
nal temperature,  or  when  doubts  arise  as  to  the  cor- 
rectness of  an  axillary  observation — the  rectum, 
or  eventually  ihe  vagina,  may  be  used  for  apply- 
ing the  thermometer,  and  with  a  self-registering 
thermometer  this  can  be  done  without  unneces- 
sarily uncovering  the  patient.  In  using  the  rec- 
tum, great  care  must  be  taken  not  to  let  a  small 
instrument  slip  into  it,  and  in  restless  children 
to  prevent  the  instrument  from  being  broken. 
This  is  best  prevented  by  placing  the  patient  on 
his  side,  and  while  the  thermometer  is  kept  in 
situ  with  one  hand,  letting  the  other  one  rest 
on  the  hip  of  the  patient,  in  order  to  be  able  at 
once  to  arrest  any  turning  movenient  which  he 
might  happen  to  make.  The  thermometer  ought 
to  be  introduced  about  two  inches  deep  into  the 
rectum ;  and  may,  before  being  taken  out,  be 
gently  pushed  forward  a  little  more,  in  order  to 
bring  the  mercury  in  contact  with  a  fresh  part 
of  the  mucous  membrane,  which  has  not  been 
cooled  by  the  bulb  of  the  thermometer.  When 
large  masses  of  faeces  fill  the  rectum,  the  thermo- 
meter passing  into  them  may  indicate  a  some  wljat 
lower  temperatui-e  than  when  in  contact  with  the 
mucous  membrane. 

Other  places  of  application,  such  as  the  in- 
giiinal  fold,  or  the  fold  of  skin  between  the  thumb 
and  the  second  metacarpus,  may  be  used  for 
special,  but  are  quite  unsuitable  for  general, 
clinical  purposes.  For  observations  made  with 
the  thermometer  see  Temperatube. 

Thermometrical  Becords. — It  is  extremely 
useful  to  register  the  thermometrical  observa- 
tions in  a  case  of  disease  on  a  chart,  and  to  con- 
nect the  marks  by  lines ;  the  curves  which  are 
thus  formed  being  quite  tj^ical  in  many  dis- 
eases. On  the  same  chart  may  be  entered,  also 
by  marks  and  lines,  or  otherwise,  the  numbers 
of  the  pulse  and  respirations,  as  well  as  remarks 
ooncerning  other  symptoms,  or  the  treatment. 

The  use  of  the  thermometer  for  estimating  the 
temperature  of  rooms,  and  especially  of  wards, 
is  fully  described  in  other  appropriate  articles. 
See  Ntjiising  ;  and  Peesonal  Health. 

C.  G.  H.  Baumlee. 

THIED  ITEEVE,  Diseases  of.— The  third 
nerve  is  purely  motor  in  function  and  supplies 
the  levator  palpebrae  superioris,  the  superior 
inferior  and  internal  recti,  the  inferior  oblique, 
the  ciliary  muscle,  and  the  sphincter  of  the  iris. 
It  arises  from  the  surface  of  the  crus  cerebri  by 
a  series  of  fasciculi,  which  pass  to  a  nucleus  of 
grey  matter  lying  on  the  posterior  portion  of 
the' floor  of  the  third  ventricle  and  beneath  the 
aqueduct  of  Sylvius.  The  anterior  part  of  the 
nucleus  in  the  floor  of  the  third  ventricle  inner- 
vates the  ciliary  muscle  ;  the  middle  part,  be- 
neath the  anterior  extremity  of  the  aqueduct  of 
Sylvius,  supplies  the  sphincter  of  the  iris ;  and 
the  posterior  part  of  the  nucleus  innervates  the 
extrinsic  muscles  of  the  eyeball  (Henseu  and 
Voelckers). 

Morbid  states  of  the  third  nerve  show  them- 
selves as  spasm  or  paralysis  in  the  muscles  sup- 
plied by  it,  that  is,  of  the  eyeball,  the  upper 
fiyelid,  the  iris,  and  in  the  ciliary  muscle. 
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1.  Spasm. — Spasm  is  never  met  with  at  the 
same  time  in  all  the  muscles  supplied  by  the 
third  nerve.  It  occurs  in  isolated  ocular  muscles, 
especially  in  the  internal  rectus,  in  conditions  of 
irritation  of  the  trunk  and  nucleus  of  the  nerve, 
as  in  meningitis,  in  hysteria,  also  in  hyper- 
motropia,  and  iu  paralysis  of  the  antagonist 
muscle.  When  extreme  the  eyeball  is  turned  in- 
wards, and  cannot  be  moved  out.  Clonic  spasm 
of  the  muscles  occurs  in  '  nystagmus.'  The  ele- 
vator of  the  upper  eyelid  is  occasionally  spas- 
modically contracted,  so  that  the  eye  cannot  be 
shut,  but  remains  widely  or  partly  open  (lag- 
ophthalmos).  Slight  contraction  of  this  muscle 
occurs  in  cases  of  long-continued  paralysis  of  the 
orbicularis  palpebrarum.  Spasm  of  the  muscle 
is  chiefly  due  to  reflex  causes,  especially  to  neu- 
ralgia of  the  fifth  nerve. 

Spasm  of  the  sphincter  of  the  iris  produces 
contraction  of  the  pupil,  sometimes  to  very  small 
dimensions  (myosis).  It  may  be  a  congenital 
condition,  but  also  results  from  irritation  of 
the  trunk  of  the  third  nen^e  ;  from  stimulation, 
central  or  reflex,  of  the  nucleus ;  or  it  is  se- 
condary to  paralysis  of  the  dilator  fibres  sup- 
plied by  the  sympathetic.  It  may  result  from 
excessive  (associated)  efforts  at  accommodation. 
It  is,  however,  most  frequently  met  with  in  loco- 
motor ataxy,  and  is  associated  with  loss  of  reflex 
action.  The  condition  is  described  more  fully 
in  the  next  section.  Spasm  of  the  ciliary  muscle 
may  result  from  the  other  causes  of  irritation 
of  the  nerve-trunk,  or  from  excessive  efl!brts  at 
accommodation  in  hypermetropia.  Its  eifect  is 
to  produce  a  fixed  accommodation  for  near 
objects. 

Treatment. — The  treatment  of  the  central 
causes  of  overaction  of  the  third  nerve  commonly 
resolves  itself  into  that  of  the  primary  condition. 
Where  no  cause  is  obvious,  rest  is  most  impor- 
tant, and  efforts  at  accommodation  should  cease; 
tonics  and  counter-irritation,  and  sometimes  in- 
jections of  morphia,  may  be  employed.  Atropia 
will  overcome  spasm  of  the  sphincter  pupillas 
or  of  the  ciliary  muscle.  The  cold  douche  to  the 
eyeball  is  useful  in  spasmodic  lagophthalmos. 

2.  Paralysis. — J&noWQ's. — The  commonest 
cause  of  paralysis  of  the  third  nerve  is  some 
affection  of  its  trunk  in  its  passage  through  the 
membranes  at  the  base  of  the  brain,  the  orbital 
fissure,  or  within  the  orbit;  due  either  to  rheu- 
matic inflammation  of  the  nerve-sheath,  or  to 
syphilitic  inflammation  of  the  nerve  or  mem- 
branes. Less  frequent  causes  are  diseases  of,  or 
adjacent  to,  the  inner  part  of  the  crus  cerebri 
through  which  the  fibres  pass  and  from  which 
they  emerge  (hiiemorrhage  or  softening  of  the 
crus,  aneurism  or  growth  in  the  interpeduncular 
space),  basilar  meningitis,  and  aneurism  of  the 
termination  of  tlie  internal  carotid.  It  iS  also 
met  with  as  a  result  of  diphtheria,  and  in  asso- 
ciation with  disease  of  the  spinal  cord,  especially 
locomotor  ataxy. 

Occasionally  all  the  muscles  supplied  by  the 
third  nerve  become  paralysed,  together  with  the 
other  orbital  muscles — the  ophthalmoplegia  e.x- 
terna  of  Hutchinson.  In  such  a  case  the  writer 
has  found  a  degeneration  of  the  nerve-cells  of 
the  nuclei  of  these  nerves. 

Symi'toms.— -Paralysis  may  affect  some  or  all 
6  L 
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tho  fibres  of  the  third  nerve.  When  complete  the 
upper  eyelid  is  dropped  and  cannot  bo  raised, 
and  can  be  moved  only  outwards,  and  a  little 
outwards  and  downwards  ;  after  a  short  time  it 
is  always  turned  outwards.  The  pupil  is  in  a 
mid-state  between  contraction  and  dilatation, 
and  cannot  be  made  to  contract  by  light ;  power 
of  accommodation  in  the  eye  is  lost  by  paralysis 
of  the  ciliary  muscle.  Each  part  supplied  by  the 
nerve  may  be  paralysed  separately,  by  affection 
of  the  special  branch  of  the  nerve  after  it  leaves 
the  main  trunk.  When  the  levator  palpebrse 
superioris  is  affected,  ptosis  or  dropping  of  the 
eyelid  alone  results.  An  attempt  is  made  to 
raise  the  eyelid  by  excessive  contraction  of  the 
corresponding  half  of  the  occipito-frontalis. 
Double  ptosis  is  often  seen  in  elderly  persons, 
without  other  evidence  of  nerve-weakness. 

In  paralysis  of  one  of  the  three  straight 
muscles  supplied  by  the  third  nerve,  there  is 
strabismus,  with  defective  movement  in  the  direc- 
tion of  action  of  the  affected  muscle,  and  double 
vision,  the  distance  between  the  two  images  in- 
creasing as  the  object  is  moved  in  the  direction 
of  action  of  the  affected  muscle.  When  the  in- 
ternal rectus  is  paralysed,  slight  power  of  move- 
ment inwards  still  remains  from  the  superior  and 
inferior  recti.  There  is  divergent  strabismus 
and  crossed  diplopia;  when  looking  upwards  and 
inwards  the  images  approach  at  the  top,  when 
looking  downwards  and  inwards  they  approach 
at  the  bottom.  The  patient  carries  his  head 
tiu'ned  towards  the  side  of  the  affected  muscle, 
to  avoid  the  double  vision.  When  the  superior 
rectus  alone  is  paralysed,  the  movement  upwards 
of  the  affected  eye  is  diminished,  and  the  eye 
deviates  a  little  outwards;  there  is  crossed  dip- 
lopia in  the  upper  half  of  the  visual  field,  the 
image  formed  by  the  affected  eye  being  higher 
than  the  other,  the  two  diverging  above,  the  dif- 
ference in  height  being  greater  in  looking  out- 
wards and  upwards,  while  the  difference  in 
obliquity  is  greater  on  looking  inwards  and  up- 
wards. When  the  inferior  rectus  only  is  affected 
there  is  defective  movement,  with  crossed  dip- 
lopia, on  looking  downwards.  The  second  image 
is  below  that  of  the  healthy  eye,  the  distance 
between  them  being  greatest  on  looking  down- 
wards and  a  little  inwards.  The  images  are  not 
parallel,  but  diverge  at  the  bottom,  and  the 
difference  in  obliquity  increases  on  looking  in- 
wards and  downwards.  The  inferior  oblique  is 
very,  rarely  affected  alone. 

In  paralysis  of  the  sphincter  pupillie  the 
elasticity  of  thestnicture  maintains  the  pupil  at 
middle  size,  and  it  can  be  further  dilated  by 
atropia,  but  all  power  of  contraction  beyond 
tho  middle  size  is  lost.  When  the  ciliarymusclo 
is  paralysed,  the  power  of  accommodation  is 
lost,  tho  far  point  of  vision  remains  the  same, 
but  the  near  point  is  rendered  much  more 
distant.  . 

The  remarkable  loss  of  reflex  action  of  the 
iris  which  occurs  in  association  witii  locomotor 
ataxy  is  usually  accompanied  by  myosis.  Not 
only  docs  the  pupil  not  contract  on  exposure  to 
light,  but,  if  small,  it  does  not  dilate  on  stimu- 
lation of  tho  skin  (Erb).  The  associated  con- 
traction on  accommodation  is  usually  preserved 
(Argyll-Robortsoii).  Sometimes  this  is  lost,  and 
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the  ciliary  muscle  is  also  paralysed — the  ophthal- 
moplegia interna  of  Hutchinson.  These  symp- 
toms may  also  occur  in  cases  of  old  syphiliK, 
apart  from  spinal  disease.  They  probably  de- 
pend on  localised  degeneration  in  the  nuclei  of 
tho  third  nerve. 

Diagnosis. — Paralysis  of  the  third  nerve  is 
generally  obvious :  it  is  only  the  slighter  para- 
lyses of  separate  branches  supplying  the  ocular 
muscles  which  are  sometimes  not  easy  to  recog- 
nise ;  and,  for  this  purpose,  a  careful  exami- 
nation of  the  double  images  is  often  necessary. 
The  diagnosis  of  the  cause  is  less  easy.  Rheu- 
matic paralysis  succeeds  exposure  to  cold,  and 
is  often  attended  by  much  pain;  in  sj-philis 
other  cranial  nerves  are  often  affected  indepen- 
dently ;  in  meningeal  and  spinal  disease  there  are 
the  respective  distinctive  symptoms ;  in  disease 
of  the  crus  there  is  hemiplegia  of  the  opposite 
side,  coincident  in  onset  with  the  affection  of  the 
third  nerve;  in  interpeduncular  disease  the  affec- 
tion of  the  third  nerve  may  precede  the  hemi- 
plegia, and  both  third  nerves  commonly  suffer. 
After  diphtheria  the  ciliary  muscle  is  usually 
alone  affected. 

PfiOGNosis. — When  due  to  cold  or  to  recent 
sj'philitic  mischief,  or  after  diphtheria,  the  prog- 
nosis is  good  if  proper  treatment  can  be  secured. 
In  cases  of  organic  cerebral  disease  it  is  less 
favourable,  and  is  subordinated  to  that  of  its 
cause.  In  association  with  spinal  disease  the 
ultimate  prognosis  is  unfavourable,  for,  although 
the  early  attacks  are  usually  recovered  from,  the 
affection  commonly  recurs. 

Treatment.  —  In  rheumatic  paralysis  from 
cold,  hot  fomentations,  counter-irritation  by 
blisters  to  the  temple,  small  doses  of  iodide  of 
potassium,  and  tonics  are  the  most  useful.  When 
of  sjrphilitic  origin  large  doses  of  iodide  of  potas- 
sium usually  suffice  to  effect  a  cure.  If  associated 
with  spinal  mischief,  strychnia,  iron,  and  arsenic 
are  occasionally  of  some  service.  In  intracranial 
disease — tumovir,  aneurism,  or  meningitis — the 
treatment  is  that  of  its  cause.  After  diphtheria 
tonics  are  alone  necessary.  In  paralysis  of 
the  sphincter  pupillaa  and  ciliary  muscle,  occa- 
sional instillation  of  a  small  quantity  of  Cala- 
bar bean,  by  stimulating  locally  the  paralysed 
fibres,  does  good,  and  has  been  said  to  be  bene- 
ficial in  affections  of  other  branches  of  the  nerve. 
In  the  paralysis  of  the  ocular  muscles  electricity 
is  sometimes  of  use,  applied  through  the  eyelid  to 
the  affected  muscle,  small  electrodes  being  used, 
and  the  eye  so  turned  as  to  bring  the  muscle  as 
much  as  possible  within  reach.  One  electrode  maj 
be  placed  on  the  muscle,  the  other  on  some  indif- 
ferent part  or  on  the  temple,  or  both  electrodes 
may  be  placed  over  tho  muscle.  The  voltaic 
current  slowly  interrupted  is  tho  more  useful; 
the  negative  pole  should  bo  placed  on  the  muscle, 
the  positive  on  the  temple.  Faradisation  is  of 
less  service;  the  feeble  strength  which  alone  can 
be  used  is,  so  to  speak,  absorbed  by  the  orbicu- 
laris. The  application  of  the  continuous  current 
in  the  neighbourhood  of  tho  orbit  sometimes 
produces  slight  temporary  improvement. 

W.  R.  GOWERS. 

THIRST.— Synon.  :  Fr.  Soif;  Oct.  Durst  — 
Thirst  is  a  sensation  indicating  a  necessity  on 
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the  part  of  the  system  for  an  increased  supply  of 
water,  as  appetite  siiows  there  is  a  need  for  the 
introduction  of  food.  Although  the  sensiition  is 
referred  to  the  back  of  the  throat,  it  is  not  a 
^>urely  local  feeling,  as  is  proved  by  the  fact, 
well-known  to  physiologists,  that  it  cannot  be 
:illayed  by  the  swallo-wing  of  water,  unless  the 
fluid  roach  the  stomach  and  be  absorbed  It  is 
always  present  in  febrile  disorders,  an  increased 
supply  of  liquid  being  required  both  to  reduce 
ihe  heat,  by  promoting  the  evaporation  of  mois- 
ture from  the  skin  and  lungs,  and  also  to  wash 
away  the  products  of  the  increased  tissue-changes 
that  accompany  these  complaints.  In  like  man- 
ner it  is  always  present  when  much  fluid  has 
been  abstracted  from  the  system ;  thus,  it  shows 
.tself  after  all  surgical  operations  attended  by 
haemorrhage.  It  is  a  prominent  symptom  in 
cholera  and  diarrhoea,  in  which  diseases  large 
quantities  of  serum  are  rapidly  removed  from 
the  gastro-intestinal  circulation,  and  it  is  equally 
60  in  diabetes,  where  fluid  is  largely  excreted 
along  with  sugar  by  the  urinary  organs.  A  crav- 
ing for  cold  and  acid  drinks  presents  itself  _  in 
acute  gastritis,  the  intensity  of  the  thirst  being 
perhaps  due  to  the  incessant  vomiting,  which 
prevents  fluids  remaining  long  enough  in  the 
stomach  to  be  absorbed.  In  chronic  gastritis 
thirst  is  usually  present,  and  is  chiefly  com- 
plained of  towards  evening.  It  forms  a  useful 
diagnostic  sign  where  there  is  a  difficulty  in  dis- 
tinguishing between  this  disease  and  mere  atonic 
dyspepsia. 

Treatment. — Thirst  is  relieved  by  the  agents 
usually  recognised  as  refrigerants,  such  as  water, 
barley-water,  toast  and  water,  and  similar  drinks  ; 
sucking  small  pieces  of  ice  ;  effervescing  drinks  ; 
freely  diluted  acid  drinks,  especially  those  made 
Tvith  vegetable  acids  or  phosphoric  acid,  alone 
or  combined  with  a  little  aromatic  bitter  ;  the 
juices  of  fruits,  or  these  made  into  drinks.  Care 
has  often  to  be  exercised  in  the  employment  of 
these  apparently  harmless  agents,  and  their  con- 
sumption has  to  be  checked,  otherwise  patients 
will  take  them  to  excess,  and  may  thus  do  them- 
selves considerable  injury. 

Samdel  Fenwick. 

THORACENTESIS  {Biipa^,  the  chest,  and 
KevTtu),  I  prick). — A  synonym  for  paracentesis 
thoracis,  or  tapping  of  the  chest.  See  Paracen- 
tesis ;  and  Plecka,  Diseases  of. 

THOBACIC  ANETJB.ISM.— Under  this 
head  are  included  aneurisms  of  (A)  the  intra- 
thoracic aorta ;  (B)  the  arteria  innominata ; 
(C)  the  pulmonary  artery ;  (D)  the  coronary 
arteries ;  and  (E)  the  heart.  The  last  two 
forms  have  been  fully  treated  of  under  their  re- 
spective articles,  and  will  not  be  further  referred 
to  here.  See  Coronauy  Aeteeiks,  Diseases  of; 
and  Ueart,  Aneurism  of. 

A .  Aneurism  of  the  Intra-  Thoracic  Aorta. 
This  maybe  most  conveniently  discussed  in  its 
clinical  aspects  under  two  heads,  namely,  (1) 
aneurism  of  the  arch,  and  (2)  aneuram  oj  the 
descendimj  thoracic  aorta  ;  whilst  the  former  may 
be  subdivided  into  aneurism  of  (a)  the  asccndiwj, 
(b)  the  transverse,  and  (c)  the  descending  portion. 

Relatiue  frequency.— Ot   seventy-six  cases 
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analysed  by  the  writer,  including  fourteen 
treated  by  himself,  the  seat  of  aneurism,  single 
or  multiple,  stated  in  the  order  of  relative  fre- 
quency, was  as  follows : — Single :  ascending  por- 
tion of  arch,  thirty ;  transverse  portion,  seventeen ; 
descending  thoracic  aorta,  ten;  ascending  and 
transverse  portions  of  arch,  nine;  transverse  and 
descending  portions,  two ;  entire  arch,  two ;  de- 
scending portion, one;  thoracico-abdominal  aorta, 
one.  Multiple:  ascending  portion  of  arch  and 
descending  thoracic  aorta,  two ;  ascending  por- 
tion of  arch  and  abdominal  aorta,  two. 

(1)  Aneurism  of  the  Arch. — The  different 
parts  of  the  arch  of  the  aorta  must  be  consi- 
dered separately. 

(a)  Ascending  portion.-A.n&wi&ms  arising  from 
one  of  the  sinuses  of  Valsalva,  within  the  range 
of  the  valves,  rarely  attain  a  size  larger  than 
that  of  a  billiard-ball.  They  are  saccular  and 
not  unfrequently  pedunculated,  communicating 
with  the  aorta  by  a  small  orifice.  They  fm-ther 
exhibit  a  remarkable  tendency  to  descend  in  the 
progress  of  growth,  involving  in  their  course  the 
heart  or  the  root  of  the  pulmonary  artery.  By 
their  position  they  are  sheltered  from  direct  in- 
flux from  the  ventricle,  whilst  they  are  exposed 
to  the  maximum  force  of  reflux  from  the  aorta. 
When,  however,  the  orifice  is  partially  or  entirely 
above  the  level  of  the  valves,  the  main  pressure 
sustained  by  the  sac  is  that  of  efflux  from  the 
ventricle ;  hence  the  direction  of  growth  is  up- 
wards. Aneurism  of  the  portion  of  the  vessel 
immediately  above  the  level  of  the  valves  is 
especially  prone  to  advance  towards  the  right 
side,  forming  a  tumour  visibly  projecting,  or 
detectable  by  palpation  and  percussion,  in  the 
vicinity  of  the  right  nipple.  It  may  be  fusi- 
form or  saccular,  true  or  false ;  it  usually  at- 
tains a  large  size  ;  and,  when  fusiform,  not  un- 
frequently extends  over  a  great  portion,  or  even 
the  whole  of  the  arch.  The  direction  of  growth 
may,  however,  be  backwards  or  to  either  side ; 
the  aneurism  in  its  progress  implicating  the 
oesophagus,  the  pulmonary  artery  or  one  of  its 
branches,  the  superior  vena  cava,  or  either  aiu-i- 
cle  ;  it  is  in  such  cases  usually  saccvdar,  and  of 
comparatively  small  size.  Aneurisms  of  the 
extra-pericardial  portion  of  the  ascending  aorta 
usually  tend  forwards  and  upwards  in  the  line 
of  main  blood-pressure,  projecting  at  the  right 
margin  of  the  sternum  above  the  fourth  costal 
cartilage,  and  occasionally  likewise  into  the  root  of 
the  neck,  involving  the  arteria  innominata.  They 
may,  however,  grow  backwards  and  to  tfie  right, 
implicating  the  right  bronchus  or  lung,  or  the 
superior  cava  ;  directly  backwards,  pressing  upon 
the  oesophagus  or  the  bifurcation  of  the  trachea ; 
or,  projecting  mainly  towards  the  left  side,  thoy 
may  involve  the  left  branch  of  the  pulmonary 
artery,  and  the  left  bronchus  or  lung. 

Symptoms  and  Skins.  —  Aneurism  of  the 
sinuses  is  rarely  attended  with  very  definite 
symptoms ;  indeed  only  when  it  presents  at  the 
anterior  wall  of  the  chest._ 

Owing  to  its  position  within  the  pericardium, 
and  its  close  proximity  to  the  heart,  the  symp- 
toms produced  by  aneurism  in  this  situation  may 
be  readily  confounded  with  structural  or  valvular 
disease  of  the  heart  itself.  Tiie  acoustic  signs  are, 
for  the  purposes  of  diagnosis,  no  less  indefinite  ; 
6  1.2 


1020  THORACIC 

becimso,  from  the  position  of  tho  uneiirism  close 
to  the  orifice  of  tho  iiorta,,  a  murmur  produced  by 
it,  -whether  of  influx  or  of  oHlux,  may  bo  easily 
mistaken  for  one  of  the  same  rhythm  caused  by 
obstruction  or  inadequacy  of  the  valves.  The 
difficulty  of  diagnosis  is  further  increased  by  the 
usual  co-existence  of  atheroma  with  diLitation  of 
the  first  portion  of  the  aorta,  relative  incompe- 
tency of  the  valves,  and  dilated  hypertrophy  of 
the  left  ventricle.  The  ordinary  symptoms  are 
those  of  palpitation  and  derangement  of  the 
'  rhythm  of  the  heart,  from  affection  of  tho  car- 
diac plexus.  But  the  diseases  just  mentioned 
may,  in  the  absence  of  aneurism,  give  rise  to 
similar  phenomena.  The  existence  of  venous 
stasis  and  congestion  of  the  upper  half  of  the 
body,  viewed  in  conjunction  with  tumultuous  and 
irregular  action  of  the  heart,  and  in  the  absence 
of  discoverable  cause  of  venous  obstruction  at  a 
higher  point  in  the  chest,  would,  however,  war- 
rant the  presumptive  diagnosis  of  aneurism  at 
the  root  of  the  aorta,  implicating  the  right  auri- 
cle or  the  termination  of  the  superior  cava  ;  and 
if  with  these  symptoms  were  associated  systolic 
murmur  at  the  base,  not  transmitted  in  the  course 
of  the  aorta,  or  a  double  murmur,  a  positive 
diagnosis  to  the  above  eflfect  might  be  made. 
Were  the  diastolic  murmur  preceded  by  a  distinct 
second  sound,  valvular  inadequacy  from  dilata- 
tion of  the  aorta,  without  valvular  disease, 
would  be  thereby  indicated,  and  the  diagnosis  of 
aneurism  pro  tanto  sustained.  Symptoms  of  ob- 
struction of  both  cavae,  namely,  general  venous 
congestion,  and  engorgement  of  the  liver,  would 
in  the  foregoing  connection  justify  the  special 
diagnosis  of  pressure  upon  the  sinus  of  the  right 
auricle.  The  symptoms  of  pressure  upon  the 
other  chambers  of  the  heart  are  those  only  of 
deranged  rhythm  and  circulation,  such  as  may 
be  due  to  various  causes  inherent  in  the  heart. 
Systolic  murmur  in  tho  pulmonary  artery  may 
result  from  the  pressure  of  an  aneurism  on  tho 
root  of  that  vessel.  Communication  of  an  aneu- 
rism with  one  of  the  chambers  of  the  heart  is 
usually  effected  by  an  aperture  not  more  than  two 
to  three  lines  in  diameter.  It  is  the  result  of 
progressive  absorption,  and  the  symptoms  are 
scarcely  to  be  distinguished  from  those  of  ante- 
cedent pressure.  The  physical  signs  are  more 
characteristic ;  they  consist  in  a  loud  murmur, 
systolic  or  diastolic,  of  a  '  booming'  or  '  splashing' 
character,  accompanied  by  thrill,  traceable  from 
the  root  of  the  aorta  in  the  direction  of  abnormal 
influx,  and  not  transmitted  in  any  of  the  ordi- 
nary lines  of  valvular  murmur.  If  two  murmurs 
exist,  they  are  fused  or  converted  into  a  con- 
tinuous rumble.  Sudden  transfer  of  tho  seat  of 
greatest  intensity  of  such  a  murmur,  from  tho 
aortic  area  to  some  other  point  of  the  precordia, 
would  be  conclusive,  not  only  as  to  the  irruption 
of  an  aneurism  into  one  of  the  chambers  of  the 
heart,  but  likewise  as  to  the  date  of  its  occur- 
rence. 

Aneurism  of  tho  ascending  aortji,  external  to 
the  pericardium,  is  occasionally  latent,  but  ordi- 
narily it  is  characterised  by  very  definite  symp- 
toms and  signs.  A  large  fusiform  aneurism  of 
this  portion  of  the  vessel,  or  engaging  tho  en- 
tire arch,  equally  expanded,  not  in  contact  with 
the  anterior  thoracic  wall  or  pressing  inconve- 
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niently  upon  any  of  the  adjacent  organs,  may  be 
virtually  latent;  exhibiting  no  symptom  of  aneu- 
rism except  VMguo  neuralgic  pains  darling  over  the 
chest,  shoulders,  arms,  and  back,  and  no  sign  but 
exaggerated  double  sound.  Pointing  externally, 
or  in  persistent  contact  with  the  chest^wall,  an 
aneurism  may  be  readily  identified  by  the  cir- 
cumstance that  it  presents  a  second  centre  of 
pulsation  and  sound.  The  ordinary  pulsation 
is  systolic,  expansile,  and  diffused  (though  not 
always  equally)  over  the  entire  surface  ;  but  a 
second  and  minor  impulse  of  diastolic  rhythm 
may  likewise  exist.  The  former  is  in  many  cases 
accompanied  by  tactile  thrill.  The  acoustic  signs 
consist  either  in  two  sharp  accentuated  sounds, 
nearly  alike  in  character,  and  corresponding  in 
rhythm  to  those  of  the  heart ;  or  in  a  single  or 
double  murmur  of  blowing  or  '  booming'  quality. 
There  is  likewise  absolute  dulness,  with  suppres- 
sion of  respiratory  sounds  and  of  vocal  fremitus, 
to  the  extent  of  the  tumour. 

Pressure  upon  the  superior  cava  is  character- 
ised by  venous  congestion,  limited  to  the  upper 
half  of  the  body :  whilst  actual  communication 
with  that  vessel  is  evinced  by  cyanosis  to  the  same 
extent ;  extreme  engorgementwith  pulsation  of  the 
jugular  veins ;  a  buzzing  systolic  murmur,  with 
intense  thrill,  at  the  seat  of  communication  and 
transmitted  into  the  veins  of  the  neck.  Accord- 
ing to  Dr.  Mahomed,  in  cases  of  arterio-venous 
aneurism  inspiration  alters  the  markings  of  the 
sphygmograph,  by  diminishing  the  volume  of 
blood  in  the  artery.  Pressure  upon  the  main 
bronchus  is  indicated  by  diminished  or  suppressed 
respiration,  with  normal  percussion-sound,  in  the 
correspondi  nglung;and  occasionally  by '  whiffing ' 
or  'jerking'  inspiratory  sound.  Diminished  re- 
spiration throughout  either  lung,  with  inequality 
as  between  its  upper  and  lower  portions,  would 
indicate  pressure,  but  unequal  in  degree,  upon 
the  primary  bronchus  and  its  superior  secondary 
branch ;  whilst  partial  or  complete  suppression 
confined  to  the  upper  lobe  would  show  that  the 
superior  lobular  branch  was  alone  impli&ited. 
Passive  pneumonia,  from  occlusion  of  the  pulmo- 
nary vessels,  is  a  frequent  result  of  the  pressure  of 
an  aneurism  upon  the  bronchi.  It  is  worthy  of 
notice  that  consolidation  of  lung-substance  so  pro- 
duced is  especially  characterised  by  the  absence 
of  vocal  fremitus.  Bronchitis  may  likewise  arise 
from  mechanical  irritation;  and  where  present 
may,  in  greater  or  less  degree,  mask  the  physical 
signs  of  aneurism.  The  sudden  irruption  of  an 
aneurism  into  one  of  the  bronchi  is  indicated 
by  copious  discharge  of  florid  blood  from  the 
mouth  and  nostrils,  and  is  instantly  fatal  by 
syncope  or  asphyxia.  An  opening  established 
into  the  pulmonary  substance  is  followed  by 
'leakage'  of  blood,  or  repeated  but  limited 
htemoptysis.  Pressure  upon  the  pulmonary 
artery  is  necessarily  attended  with  engorgement 
of  the  right  chambers  of  the  heart,  and  general 
venous  congestion  ;  and  the  establishment  of  an 
opening  into  that  vessel,  with  sudden  and  urgent 
dyspncea  without  spasm  or  stridor,  extreme  con- 
gestion of  the  lung,  and  haemoptysis.  Death  is 
rapid  in  such  cases  ;  but  should  an  opportunity 
for  physical  exploration  bo  afforded,  a  '  buzzing' 
systolic  hum  might  be  detected  in  the  second  and 
third  left  intercostAl  spaces,  close  to  the  sternum. 
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i'ressure  upon  the  oosophag^is  is  indicated  bv  dys- 
phagia, referred  by  the  patient  to  a  corresponding 
point  of  the  chest.  Dysphagia  due  to  the  pres- 
sure of  an  aneurism  is  remittent,  and  varies  in 
some  degree  with  posture— traits  by  which  it  is 
distinguished  from  that  produced  by  cancer. 
Dysphagia  from  volvulus  of  the  oesophagus  may, 
however,  exhibit  similar  variations. 

(6)  Transverse  portion. —  Aneurisms  of  this 
portion  of  the  aorta  are  usually  fusiform  :  they 
involve  mainly  its  anterior  and  superior  wall, 
pushing  forward  the  upper  end  of  the  sternum, 
projecting  into  the  neck,  compressing  the  left 
innominate  vein,  and  modifying,  in  many  cases, 
the  circulation  in  tlie  primary  arteries  and  their 
branches.  They  likewise  frequently  press  back- 
wards upon  the  oesophagus  and  trachea,  the 
pneumogastric  or  sympathetic  of  either  side,  or 
the  left  recurrent  nerve.  Owing  to  the  back- 
ward course  of  the  left  extremity  of  the  arch, 
aneurisms  arising  from  this  portion  of  the  vessel 
rarely  appear  in  front.  They  project  above  the 
left  clavicle,  involving  the  innominate  vein,  the 
pneumogastric,  sympathetic,  or  recurrent  nerve 
of  the  left  side,  and  occasionally  all  three ;  or 
posteriorly  in  the  left  scapular  region. 

Symptoms  and  Sights. — Pressure  upon  the  left 
innominate  vein  is  accompanied  by  visible  en- 
gorgement of  the  thyroid,  left  jugular,  subcla- 
vian, brachial,  and  superficial  thoracic  veins  and 
their  tributaries,  with  cedema  of  the  left  arm. 
The  circulation  in  the  carotid  or  subclavian  artery 
of  one  side  is  often  diminished  or  suppressed  by 
the  lateral  pressure  of  an  aneurism,  or  by  clot- 
formation  in  the  sac.  Pressure  upon  the  trachea 
is  indicated  by  clanging  or  metallic  cough,  and 
stridor  '  frombflow,'  that  is,  loudest  at  the  upper 
part  of  the  sternum,  and  distinctly  audible  over 
the  lower  cervical  and  upper  dorsal  vertebrae. 
The  symptoms  of  aneurismal  pressiire  upon  the 
sympathetic,  pneumogastric,  and  recurrent  nerves 
are  most  frequently  exhibited  on  the  left  side 
only.  Those  due  to  implication  of  the  sympa- 
thetic or  its  cilio-motor  roots  are  manifested  in 
the  pupil  on  the  affected  side.  They  consist  in 
dilatation  or  contraction  of  the  pupil  according 
to  the  degree  of  pressure ;  the  former  from  irri- 
tation, and  the  latter,  which  is  the  more  usual 
phenomenon,  from  paresis  of  the  nerve.  Laryn- 
geal stridor,  huskiness  or  loss  of  voice,  and  harsh 
metallic  cough,  in  the  absence  of  local  disease  of 
the  larynx,  are  eminently  diagnostic  of  pressure 
upon  either  recurrent  nerve.  By  means  of  the 
laryngoscope  the  vocal  cord  on  the  side  of  disease, 
and  in  rare  cases  the  cords  on  both  sides,  are 
seen  to  be  fixed  during  breathing  and  vocalisation, 
from  unilateral  or  bilateral  paralysis  of  the  ab- 
ductor muscles  of  the  larynx.  Dr.  George  John- 
son holdsthatunilateral paralysis  is  distinguished 
by  slight  huskiness  of  voice,  with  stridor  on  full 
inspiration ;  and  bilateral  paralysis,  by  permanent 
dyspncea  and  stridor.  Paroxysmal  dyspnoea  or 
fatal  asphyxia  may  result  from  collapse  of  the 
arytenoid  cartilages  in  such  cases.  Pressure  upon 
.•ither  pneumogastric  is  especially  characterised 
by  paroxysms  of  remittent  spasm  of  the  glottis, 
which  may  be  suddenly  fatal ;  but,  where  the 
recurrent  nerve  is  not  likewise  implicated,  persis- 
tent stridiilous  breathing,  aphonia,  and  metallic 
20ugh  are  not  exhibited.    The  writer  has  occa- 
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sionally  witnessed  urgent  laryngeal  and  bronchial 
spasm  from  the  pressure  of  an  aneurism,  engag- 
ing the  root  of  the  lung,  upon  the  pulmonic 
plexus  exclusively. 

The  physical  signs  are  identical  with  those 
already  described  in  connection  with  aneurism  of 
the  ascending  portion  of  the  vessel. 

(c)  Descending  portion. — Aneurism  of  the  left 
curvature  and  descending  portion  of  the  arch 
involves  the  left  recurrent  nerve  in  nearly  every 
instance.  In  the  progress  of  growth  it  passes 
into  the  root  of  the  neck ;  backwards  towards 
the  left  scapula  ;  or  backwards  and  outwards 
into  the  substance  of  the  lung. 

Symptoms  and  Signs.— These  inchide  symp- 
toms of  pressure  upon  the  recurrent  .or  pneumo- 
gastric nerve,  as  well  as  the  subclavian  or  inter- 
nal jugular  vein ;  a  pulsating  tumour  in  the  left 
interscapular  space,  which  may  attain  very  large 
proportions  ;  and  signs  of  congestion  and  consoli- 
dation of  the  upper  and  back  part  of  the  left 
lung.  In  the  last  case  the  aneurism,  being 
involved  in  the  pulmonary  structure,  may  afford 
no  specific  evidence  of  its  existence. 

The  physical  signs  differ  in  no  respect  from 
those  which  characterise  aneurism  of  the  other 
portions  of  the  arch. 

(2)  Descending  Aorta. — Aneurisms  of  the 
upper  portion  of  this  division  of  the  vessel  rarely 
attain  a  large  size.  They  may  pass  upwards  and 
to  the  right  side,  implicating  the  trachea  and 
oesophagus ;  or  directly  to  the  right,  stretching 
the  oesophagus  or  thoracic  duct,  and  ultimately 
opening  into  one  of  them,  or  into  the  right  pleura. 
In  a  case  which  came  under  the  writer's  notice, 
the  trachea  and  the  oesophagus  were  simultane- 
ously perforated,  and  death  occurred  by  heemor- 
rhage  into  both.  The  aneurism  may  advance  to 
the  left,  and  ultimately  prove  fatal  by  rupture 
into  the  left  pleural  cavity ;  it  may  erode  the 
vertebrae  and  ribs,  and  point  in  the  left  infra- 
scapular  region  ;  or  it  may  advance  towards  the 
anterior  wall  of  the  chest,  displacing  the  heart, 
and  involving  itself  in  the  substance  of  the  left 
lung.  Aneurism  of  tlie  lower  part  of  the  vessel 
usually  extends  into  the  abdomen,  constituting 
the  thoracico-abdominal  form  of  the  disease.  It 
may  displace  the  heart  forwards,  and  the  liver 
downwards  ;  it  may  likewise  extend  backwards, 
eroding  the  vertebrae,  and  pointing  in  the  lower 
dorsal  or  the  lumbar  region  on  the  left  side. 
Finally,  an  aneurism  in  this  situation  may  prove 
fatal  by  simultaneous  haemorrhage  into  the  left 
pleiu-al  cavity  and  left  retro-peritoneal  space,  or 
into  the  vertebral  canal. 

Symptoms  and  Signs. — To  what  has  been  al- 
ready stated  on  this  subject  it  is  only  necessary 
to  add,  that  progressive  absorption  of  the  ver- 
tebrae is  indicated  by  fixed  and  boring  pain  re- 
ferred to  a  particuhir  point  of  the  vertebral 
column,  which  is  tender  to  pressure,  and  whence 
not  unfrequently  radiating  or  '  nipping  '  pains  ' 
extend  round  the  chest.  Forward  displacement 
of  the  heart  by  an  aneurism  would  be  charac- 
terized by  violent  impulse,  simulating  that  of 
cardiac  hypertrophy  (the  distinction  would  rest 
upon  the  presence  of  the  special  symptoms  and 
signs  of  aneurism);  a  remarkable  derangement 
of  cardiac  impulse,  constituting  the  'double  jog' 
of  Hope ;  with  absence  of  the  positive  signs  of 


1622  THORACIC 
hypertrophy.  Pressure  upon  the  thonicic  duct  is 
very  rare ;  it  would  be  indicated  by  the  symp- 
toms of  mal-assimilation,  wasting,  and  inanition, 
— symptoms  which  are  foreign  to  aneurism  under 
its  ordinary  forms. 

The  physical  signs  of  aneurism  of  th*  de- 
scondiug  thoracic  aorta  are  ordinarily  limited  to 
a  sharp  sound,  single  or  double,  audible  over  the 
dorsal  vertebrae  and  somewhat  to  the  left ;  and, 
more  rarely,  perceptible  impulse.  The  existence 
of  murmur  is  exceptional ;  when  present,  murmur 
is  all  but  invariably  •  bingle  and  post-systolic, 
and  is  inaudible  in  the  erect  posture. 

Duration  and  Terminations. — The  duration 
of  aneurism  of  the  intra-thoracic  aorta  may 
vary  from  .a  few  days  to  several  years.  Death 
is  most  frequently  caused  by  rupture  of  the  sac 
into  various  parts ;  or  by  gradual  exhaustion 
from  insomnia  and  inanition.  Of  seventy-one 
cases  of  aneurism  in  this  situation  tabulated  by 
the  writer,  including  twelve  observed  by  him- 
self, twenty-six  were  fatal  by  rupture  of  the  sac  ; 
namely,  into  the  pericardium  ten — all  being 
aneurisms  of  the  ascending  aorta;  into  the  left 
lung  or  pleura  five — four  being  of  the  transverse, 
and  one  of  the  descending  thoracic  aorta ;  into 
the  trachea  four — three  of  the  transverse,  and 
one  of  the  ascending  aorta ;  into  the  right  lung 
or  pleura  three — two  of  the  ascending,  and  one 
of  the  descending  thoracic  aorta;  into  the  left 
bronchus  or  cesophagus  three — two  of  the  de- 
scending thoracic,  and  one  of  the  transvers-j 
aorta  (in  one  of  these  an  opening  existed  both 
into  the  left  bronchus  and  the  cBsophagus) ;  ex- 
ternally one  —the  aneurism  having  arisen  from 
the  transverse  aorta.  Death  may  also  result 
from  asphyxia,  intercurrent  inflammation  of  the 
lungs  or  pleura,  or  from  coma. 

B.  Aneurism  of  tlie  Arteria  Irmominata. 
Aneurism  involving  the  innominate  artery  may 
be  mistaken  for  aneurism  of  thi  sorta,  at  or 
near  the  first  curve  of  the  arch. 

Symptoms  and  Signs. — Those  which  are  most 
distinctive  of  innominate  aneurism  are  the  early 
appearance  of  pulsating  tumour  above  the  right 
clavicle,  accompanied  by  arterial  obstruction  on 
the  right  side;  displacement  of  the  trachea  and 
larynx  to  the  left;  and  pulsation  -with  sound, 
localized  at  the  right  sternoclavicular  joint  and 
immediately  above.  Diminished  circulation  in 
the  right  carotid  and  subclavian  arteries  at  an 
early  period  of  the  disease,  and  the  reduction  or 
arrest  of  pulsation  in  the  sac  by  digital  pressure 
upon  these  vessels,  afford  the  most  constant  and 
least  equivocal  evidence  of  innominate  aneurism. 
The  early  occurrence  of  neuralgic  pains  in  the 
right  side  of  the  neck,  the  right  shoulder  and 
ear,  followed  by  cedema  and  partial  paralysis  of 
the  right  arm,  are  likewise  suggestive  of  inno- 
minate, as  distinguished  from  aortic  aneurism. 
The  symptoms  of  nerve-pressure  on  the  right 
side,  as  exhibited  in  the  larnyx  and  pupil,  are 
usually  well-pronounced  in  this  disease.  The 
physical  signs  are  in  no  respect  different  from 
those  of  aneurism  of  the  arch.  Concurrent  im- 
plication of  the  aorta  is  ordinarily  determined 
■with  the  greatest  difficulty,  and  occasionally  a 
positive  diagnosis  in  this  respect  cannot  be 
made.  If  pulsation  and  sound  of  maximum 
intensity  exist  at  the  level  of  the  second  costal 
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cartilage,  or  an  inch  and  a-half  below  tlie  stc-rna! 
end  of  the  clavicle,  whilst  the  pulse-tracing  of 
the  right  radial  artery  exhibits  imperfect  aneu- 
rismal  characters,  the  aorta  may  be  considered 
as  involved  in  the  disease. 

C.  Aneurism  of  th.e  Pulmonary  Artery. 
Aneurism  of  the  main  trunk  or  primary  branches 
of  the  pulmonary  artery  is  unknown  ;  but  aneu- 
rism and  ectasia  of  the  secondary  and  subsr- 
quent  branches  have  been  repeatedly  found  iu 
connection  with  cavities  in  the  lungs,  and  are 
recognised  as  the  ordinary  source  of  fatal  haemo- 
ptysis in  the  third  stage  of  phthisis.  Cavities 
confined  to  one  lung  with  walls  condensed  by 
fibroid  growth,  and  either  stationary  or  in  pro- 
cess of  secondary  ulceration,  are  those  which  are 
most  favourable  to  the  formation  of  pulmonary 
aneurism  or  ectasia.  In  the  walls  or  trabecule 
of  such  cavities  the  branches  of  the  pulmonary 
artery  remain  pervious;  their  coats,  already 
thickened  by  chronic  inflammation,  and  weak- 
ened by  degenerative  changes,  expand  under  vas- 
cular pressure,  where  least  supported,  and  form 
an  aneurism,  globular,  fusiform,  or  semi-fusi- 
form, according  to  the  extent  and  degree  of  their 
structural  change  and  denudation,  or  a  simple 
ectasia.  These  ultimately  give  way  by  rupture  or 
erosion,  and  severe  heemorrhage  into  the  cavity 
and  connected  bronchia  is  the  immediate  result. 
Active  ulceration  of  an  existing  cavity  is  usually 
attended  with  partial  thrombosis  of  adjacent 
vessels.  Hence,  in  such  cases  haemoptysis  is 
seldom  copious,  and  death  result.s  from  ex- 
haustion produced  by  repealed  small  haemor- 
rhages. In  the  process  of  primary  and  active 
excavation  of  lung-tissue  the  vessels  are  com- 
pletely blocked,  and  haemoptysis,  even  to  a  small 
amount,  is  exceptional.    See  H1s:mopttsis. 

Symptoms  and  Signs. — Of  a  special  kind  there 
are  absolutely  none.  Copious  haemoptj'sis  in 
connection  with  cavity  would  be  eminently 
suggestive  of  pulmonary  aneurism.  Of  twelve 
cases  of  fatal  haemoptysis  in  the  third  stage  of 
phthisis,  tabulated  by  Dr.  Douglas  Powell,  a 
ruptured  aneurism  or  ectasia  of  a  pulmonary 
branch  was  found  to  be  the  source  of  haemor- 
rhage in  eleven  instances. 

Tbeatmbnt. — The  treatment  of  aneurism  will 
be  found  described  in  the  articles  Abdominal 
Aneueism;  and  Aorta,  Diseases  of.  The  cura- 
tive treatment  of  aortic  or  innominate  aneurism 
should  be  directed  to  the  single  object  of  effect- 
ing consolidation  of  the  contents  of  the  .^ac. 
With  this  object  in  view  three  methods  h.ave 
been  pursued,  either  separately  or  conjointly, 
namely,  the  'postural  &ni  dietetic  ;  the  medicinal  ; 
and  the  surgical.  As  complemental  of  the  first 
plan  of  treatment  of  thoracic  aneurism,  an  occa- 
sional blood-letting  by  venesection,  to  the  amount 
of  eight  to  ten  ounces,  for  the  purpose  of  reducing 
arterial  tension  or  venous  engorgement,  may  be 
demanded.  "With  a  view  to  aiusing  or  promot- 
ing deposition  of  fibrin  in  the  sac  several  agents 
have  been  used,  namely,  acetate  of  lead,  in  doses 
of  four  to  eight  grains;  iodide  of  potassium, 
ten  to  thirty  grains;  and  aconite,  five  minims 
of  the  tincture  thrice  daily.  Ergotin  has  been 
used  hypodermically  by  Langeiibeck.  Each  of 
these  agents  has  been  credited  with  success  in 
the  treatment  of  aueurisra.    Hut,  as  spontaneous- 
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cure  has  been  occasionally  witnessed  under 
favourable  circumstances  as  to  diet  and  rest, 
where  no  rnedicine  had  been  given,  a  more  than 
promotive  influence,  by  retarding  the  circulation 
and  reducing  vascular  pressure,  can  scarcely  be 
assigned  to  the  medicine  used,  where  rest  and 
restricted  diet  have  been  observed.  Galvano- 
puncture  of  the  sac  has  been  practised  with 
success.  Deligation  of  the  common  carotid  artery, 
or  of  that  vessel  and  the  subclavian,  may  be 
followed  by  the  most  favourable  result,  in  cases 
where  pressure  upon  these  vessels  has  been 
found  to  control  pulsation  in  the  sac.  For 
detiiils  of  the  surgical  treatment  see  Aneurism. 

The  falliative  treatment  of  thoracic  aneurism 
is  discussed  in  the  article  Aorta,  Diseases  of 
A  few  leeches  applied  from  time  to  time  in  the 
vicinity  of  the  sac,  or  a  hypodermic  injection  of 
morphia,  will  relieve  the  pain  and  repress  the 
inflammation  caused  by  excentric  pressure. 

Thomas  Hayden. 

THORACIC  DUCT,  Diseases  of— S-tnon. 
Fr.  Maladies  du  Canal  ihoraciquc ;  Grer.  Krank- 
hcitcn  des  Ductus  thoracinis. —The  thoracic  duct 
is  the  main  trunk  belonging  to  the  absorbent 
system,  by  means  of  which  the  chyle  from 
the  lacteals,  and  the  lymph  from  the  lym- 
phatics (except  that  from  the  right  side  of  the 
chest,  neck,  and  head,  and  the  right  arm),  are 
conveyed  into  the  circulatory  system,  so  that 
these  fluids  may  be  mixed  with  the  blood.  It 
starts  from  the  receptaculum  chyli,  deep  in  the 
upper  part  of  the  abdominal  cavity ;  passes 
through  the  aortic  opening  of  the  diapliragm, 
on  the  right  of  the  aorta ;  accompanies  this 
vessel  along  the  thoracic  cavity  ;  passes  beneath 
its  arch  and  the  left  subcla\'ian  artery;  then 
along  the  left  side  of  the  oesophagus ;  and,  finally, 
comes  forward  in  the  neck  from  behind  the  left 
carotid  artery,  arching  over  the  subclavian  artery, 
and  crossing  the  phrenic  nerve  and  anterior 
scalenus  muscle,  to  open  usually  into  the  left 
subclavian  vein,  near  its  junction  with  the  in- 
ternal jugular.  It  is  requisite  to  remember  these 
facts  respecting  the  course  and  anatomical  rela- 
tions of  the  thoracic  duct,  in  order  to  understand 
how  its  chief  morbid  conditions  are  produced. 

The  diseases  of  the  thoracic  duct  resemble 
those  of  the  absorbent  vessels  generally  (see  Lym- 
phatic System,  Diseases  of) ;  and  it  will  suffice 
to  indicate  here  the  following  practical  points: — 

1.  The  passage  of  fluid  along  the  duct,  and  its 
escape  into  the  subclavian  vein  may  be  impeded 
by  any  condition  which  intex-feres  seriously  with 
the  venous  circulation,  and  distends  the  veins 
considerably,  such  as  certain  cardiac  diseases. 

2.  Local  obstruction  of  the  thoracic  duct  may 
arise  at  any  point,  from  direct  pressure  upon  it, 
especially  by  an  aortic  aneurism,  and  it  may  be- 
come thus  permanently  occluded ;  or  from  in- 
trinsic tubercular  disease,  which  is  of  special 
importance  {see  memoir  by  Stilling,  Virchow's 
Arckiv,  and  Lancei,  vol.  i.,  1882).  3.  As  a  result 
of  obstruction,  dilatation  of  the  portion  of  the 
tube  behind  this  point  will  probably  supervene 
in  various  degrees,  and  it  may  become  consider- 
ably enlarged  and  tiiickenod.  The  other  portion 
tends  to  become  contracted  and  atrophied.  4. 
Perforation  of  the  thoracic  duct  occurs  in  cxcep- 
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tional  instances,  owing  to  the  destructive  effect 
of  an  aneurism  or  other  morbid  condition,  or  as 
the  result  of  injury. 

It  is,  as  a  rule,  quite  impossible  to  determine 
during  life  that  the  thoracic  duct  is  diseased. 
This  might  be  suspected  if,  along  with  some 
known  cause  which  might  lead  to  obstruction 
of  the  tube,  the  patient  became  extremely  ema- 
ciated, anaemic,  and  weak,  without  other  obvious 
reason  to  account  for  these  symptoms.  No  treat- 
ment directed  immediately  to  the  thoracic  duct 
can  be  practicable  under  any  circumstances. 

Frederick  T.  EoBEitTS. 

THORACIC  TUMOUR.— A  tumour  within 
the  chest.  See  Bronchial  Glands,  Diseases  of ; 
Lungs,  Malignant  Disease  of ;  Medlastinum, 
Diseases  of;  and  Thoracic  Aneurism. 

THORAX,  Diseases  of.  See  Chest,  Dis- 
eases of;  Chest  Walls,  Diseases  of;  and  De- 
formities or  Chest. 

THORAX,  Examination  of.  See  Physi- 
cal Examination. 

THREAD-WORM.— Synon.:  Oxyuris;  Fr. 
Oxyure  ;  Gsr.  Spitsschwamwurm  ;  Fadenwurm. 

As  stated  under  the  article  Oxyuhis,  thread- 
worms represent  a  genus  of  nematoid  worms. 
They  are  commonly  spoken  of  as  Ascarides,  but 
this  is  a  misnomer.  The  oxyurides,  or  thread- 
worms, are  also  sometimes  termed  scat-worms. 
By  whatever  name  called,  they  have  acquired 
much  clinical  importance,  since  they  prove  in- 
jurious not  only  to  young  persons,  but  also  to 
people  advanced  in  life.  It  may  be  said,  in- 
deed, that  they  are  more  annoying  to  adults 
than  to  children ;  the  prognosis  in  cases  of 
the  former  being  more  unfavourable  than  in 
the  latter.  It  is  usually  stated  in  manuals  that 
these  parasites  reside  in  the  rectum  of  the  human 
bearer ;  but  this  is  an  error,  since  their  presence 
in  the  lower  bowel  is  rather  an  accident  than 
otherwise.  No  doubt  they  are  frequently  present, 
both  in  the  rectum  and  sigmoid  flexure  of  the 
colon,  but  their  true  habitat  is  higher  up,  namely, 
in  the  caecum.  Probably  the  tendency  to  migrate 
is  the  chief  cause  of  their  frequent  presence  in 
the  lower  bowel ;  at  all  events,  their  passage  by 
the  anus  at  night-time  is  a  constant  source  of 
distress  to  young  persons.  Their  wanderings 
thence  into  the  vagina,  and  about  the  neighbour- 
ing parts,  proves  an  additional  source  of  serious 
irritation  and  discomfort,  often  leading  to  the 
involuntary  practice  of  objectionable  habits.  It 
is  of  the  utmost  importance  to  get  rid  of  them, 
especially  at  the  age  of  puberty.  Before  we 
speak,  however,  of  the  symptoms  and  treatment, 
it  may  be  as  well  to  say  a  few  words  respect- 
ing their  modes  of  introduction  into  the  human 
body.  Until  lately  nothing  had  been  done 
to  clear  up  the  mystery  of  their  origin.  It 
was  generally  supposed — and  this  view  is  still 
held  by  some  unscientific  persons — that  these 
entozoa  were  generated  only  in  individuals  af- 
fected by  a  peculiar  cachexia.  The  enfeebled 
condition  produced  by  their  presence  was  pro- 
nounced to  be  the  cause  instead  of  the  efl^ect. 
Many  practitioners  cannot  shake  off  their  old 
notion,  and  some  few  are  impatient  of  correc- 
tion in  this  respect.  A  healthy  person  is  just  as 
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liable  to  be  attacked  by  nematoid  worms  as  a 
diseased  one.  The  real  question  is,  How  do  the 
germs  gain  access  to  the  human  body  ?  Various 
experiments,  in  which  the  writer  has  himself 
taken  part,  hare  been  conducted  with  the  view 
of  determining  this  important  point.  _ 

Everyone  is  familiar  with  the  size  and  ap- 
pearance of  the  common  thread- wo  rm(0.ryi«r is 
vermicularis),  at  least  of  the  females,  which  are 
more  numerous  than  the  males. 
If  one  of  the  former,  measuring 
nearly  half  an  inch  in  length, 
be  submitted  to  a  magnifying 
power  of  twenty  diameters,  the 
uterine  ducts  will  be  seen  to  con- 
tain a  multitude  of  eggs.  Those 
ova  whose  contents  are  in  the 
most  advanced  stage  of  deve- 
lopment already  show  a  more 
or  less  perfectly  formed  and  tad- 
pole-shaped embryo.  These  em- 
bryos, after  extrusion  of  the  eggs 
from  the  maternal  body,  soon 
acquire  the  ordinary  vermiform 
chiiracter.  As  Vis  and  Leuckart 
have  shown,  '  one  needs  only  to 
expose  the  eggs  to  the  action 
of  the  sun's  rays  in  a  moistened 
paper  envelope,  when,  at  the  ex- 
piration of  some  five  or  six  hours, 
the  tadpole-shaped  embryos  will 
have  already  become  slender 
elongated  worms.  At  this  stage 
they  are  not  altogether  unlike 
the  sexually  mature  oxyurides 
in  shape,  exhibiting  rather  lively 
movements  under  the  applica- 
tion of  warmth'  {Bie  Mcnssli. 
Par.,  Bd.  II.  s.  130).  Professor 
Heller  has  remarked  to  the  wi'i- 
ter,  that  for  the  artificial  rear- 
ing of  the  vermiform  embryos 
no  plan  is  better  than  that  of 
Fio.  95.  Oxyuris  simply  placing  the  eggs  in  a 

Se' nrghiy  gla««   ^""^^  ^'th  saliva, 

magnified.  A£-  This  tube  may  be  conveniently 
ter  Leuckart.  carried  in  the  arm-pit,  when  in 
a  very  short  space  of  time  the  embryonal  trans- 
formations may  be  followed.  In  this  connection 
it  is  a  matter  of  practical  importance  to  know 
whether  or  not  these  and  all  other  embryonal 
changes  which  are  necessary  to  the  sexual  ma- 
turity of  the  parasite,  can  be  accomplished  with- 
in the  human  bowel.  On 
this  point  Leuckart  affirms 
{loc.  cit.  s.  329)  that 
'  elongated  embryos  are  to 
be  found  not  only  in  the 
fteces  but  also  in  the  mu- 
cus of  the  rectum  above 
and  around  the  anus.'  And 
it  appears  that  Vix,  who 
was  the  first  to  discover 
the  filiform  stage,  has  de- 
tected vermiform  embryos, 
along  with  eggs  of  oxyu- 
rides, in  the  hirge  intestine.  These  statements, 
taken  by  themselves,  woxild  seem  to  show  that, 
notwithstanding  all  that  has  been  said  to  the 
contrary,  the  old  view  as  to  the  propagation 
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of  tlireatl-worms  in  the  human  bearer  is  correct. 
All  the  more  recent  evidence,  however,  leads  to 
a  contrary  conclusion.  Thus  Leuckart  distinctly 
states  that  ordinarily  the  esaipe  of  the  embryos 
'  takes  place  under  the  action  of  the  gastric 
juice,  !\ndi  primarily  bIbo  under  that  condition 
when  by  some  means  or  other  they  have  gained 
access  to  a  new  bearer'  (loc.  cil.  s.  329).  Speaking 
also  of  the  subsequent  development  of  oxyuris- 
embryos,  he  says  :  '  The  development  of  these  em- 
bryos continues  not  merely  in  the  free  state  (when 
the  favourable  conditions  are  thus  afforded)  but 
also — at  least  in  the  human  specie.s — in  the  intes- 
tine of  the  bearer,  presupposing  of  course  that 
the  eggs  remain  there  the  neces-sary  time.' 
What  Leuckart  conjectured  to  occur  really  does 
take  place.  According  to  Heller,  who  has  made 
experimental  observations  on  this  subject,  the 
embryos,  after  being  liberated  in  the  human 
stomach,  escape  into  the  duodenum  and  upper 
bowel.  In  this  situation  the  vei-miform  embryos 
undergo  a  series  of  moultings,  accompanied  by 
organic  changes,  and  growing  with  great  rapid- 
ity, soon  reach  the  csficum,  where  they  finally 
arrive  at  sexual  maturity.  As  the  question  at 
present  stands,  therefore,  we  conclude  that  our 
patients  ordinarily  contract  thread-worms  by 
swallowing  the  eggs  of  oxyurides.  This  they 
may  do  by  ingesting  them  with  uncleaned  fruit, 
and  other  kinds  of  food,  to  which  the  eggs  have 
become  adherent;  but,  undoubtedly,  the  most 
common  way  in  which  the  disease  is  prolonged, 
if  not  at  first  contracted,  is  by  swallowing  fresh 
germs  conveyed  directly  to  the  mouth  by  the  hands 
of  the  patient.  The  writer  has  had  a  gentleman 
under  liis  occasional  care,  who  confessed  that,  in 
his  rage  with  these  disgusting  parasites,  he  had 
taken  them  alive  between  his  teeth  and  bitten 
them.  In  this  exceptional  way  he  must,  of  course, 
have  liberated  thousands  of  ova  at  a  time,  a  fact 
which  accounts  for  the  myriads  of  adult  oxyu- 
rides by  which  he  is  infested.  Patients  frequently 
handle  these  parasites,  and  still  more  frequently 
carry  the  ova  under  the  nails.  Children  and  also 
grown  persons  become  infected  by  biting  their 
nails  after  scratching  the  anus.  The  writer  lately 
met  with  an  instance  where,  from  only  the  vestige 
of  a  nail  left  upon  a  boy's  thumb,  he  obtained 
some  ova  of  oxyurides.  Thus,  it  is  obnous  that 
without  great  cleanliness,  persons  already  har- 
boiu'ing  thread-worms  are  liable  to  increase  the 
number  of  their  parasitic  guests. 

Personal  cleanliness  is  thus  essential,  but 
it  is,  we  think,  going  too  far  to  say,  with  Dr. 
Ransom,  that '  probably  any  infected  person  who 
adopted  the  requisite  precautions  against  rein- 
fection from  himself  or  others  would  get  well  in 
a  few  weeks  without  treatment  by  drugs.' 

Symptoms. —The  symptoms  produced  by  thread- 
worms are  very  variable.  Unpleasant  sensations 
show  themselves  generally  in  the  evening  and  at 
night,  consisting  ordinarily  of  heat  and  irritation 
around  the  anus.  These  phenomena  often  become 
excessively  distressing,  especially  when  they  are 
accompanied  by  itching  within  and  about  the 
gonito-urinary  passages.  By  the  wandering  of 
the  worms  local  inflammatory  action  is  set  up. 
Presently,  various  sympathetic  phenomena  are 
superinduced,  such  as  simple  restlessness,  gene- 
ral nervousness  and  irritability,  itchings  at  the 
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nose,  involuntary  spasms,  chorea,  convulsions, 
and  epileptiform  seizures.  At  early  puberty  the 
local  irritation  sometimes  induces  the  sufferer 
to  seek  relief  by  practices  which  show  a  per- 
verted condition  of  the  sexual  functions,  and  in 
young  females  these  phenomena  are  occasionally 
accompanied  by  Icucorrheal  discharges,  with 
more  or  less  hysteria.  Cases  exhibiting  varied 
and  anomalous  symptoms  in  connexion  with  the 
presence  of  these  and  other  worms  are  recorded 
by  different  writers,  but  not  many  presenting 
the  severer  phenomena  from  thread-worms  have 
appeared  in  our  English  journals.  In  one  case, 
where  multitudes  of  oxyurides  were  present,  a 
patient  of  the  writer's  suffered  from  anaemia, 
deafness,  and  extreme  prostration,  the  feebleness 
being  so  marked  that  the  young  lady  could  not 
even  bear  the  exhibition  of  ordinary  vermifuges 
(Worms,  1872,  case  liii.  p.  O-l). 

PaoGNosis.— Speaking  generally,  the  prognosis 
in  cases  of  thread-worm  is  favourable  or  other- 
wise, according  to  the  age  of  the  sufferer. 

Treatment. — In  young  persons  small  doses  of 
steel,  followed  by  brisk  saline  purgatives,  some- 
times sufiBce  to  expel  most,  if  not  all,  of  the 
parasites.  If  the  worms  return,  a  repetition 
of  the  remedies  may  be  advised,  increasing  the 
doses.  As  a  rule,  the  threadworms  will  return, 
and  if  very  numerous  they  are  apt  to  prove 
obstinate.  In  adults  the  results  of  treatment  are 
far  less  satisfactory.  The  worms  are  expelled 
with  more  difficulty  by  cathartics,  and  even 
copious  enemata  fail  to  reach  those  worms  that 
are  lodged  high  up  in  the  colon  and  caecum. 
Many  patients  object  to  injections  altogether; 
but  if,  containing  turpentine,  they  can  be  em- 
ployed two  or  three  times  weekly,  whilst  active 
salines  are  given  by  the  mouth,  there  is  probably 
no  better  mode  of  obtaining  good  results.  A 
great  variety  of  drugs  have  been  recommended, 
such  as  calomel,  scammony,  jalap,  salt,  san- 
tonin, iron,  aloes,  and  assafoetida  ;  one  or  other  of 
these  being  administered  separately  or  together, 
followed  by  medicated  enemata  containing  either 
lime,  tincture  of  steel,  sulphuric  ether,  tansy, 
or  quassia.  It  may  be  said  that  all  of  these 
remedies  prove  more  or  less  useful,  but  the 
writer  has  of  late  years  relied  more  upon  mode- 
rate doses  of  aloes  and  assafoetida,  followed  by 
copious  draughts  of  active  mineral  waters,  such 
as  those  of  Friedrichshall,  PuUna,  and  Hunyadi- 
Janos.  Many  persons  who  object  to  drastic 
cathartics  as  ordinarily  prescribed  will  not  re- 
fuse to  take  the  Friedrichshall  waters  by  them- 
selves, or  the  Hungarian  waters  in  combination 
with  steel  or  other  tonics,  to  any  reasonable 
amoimt.  In  the  writer's  experience  these  waters 
are  of  great  value  in  the  treatment  of  certain 
forms  of  entozoal  disease,  especially  of  thread- 
worms. Whatever  drugs  are  given,  it  is  espe- 
cially necessary  that  attention  be  paid  both  to 
diet  and  regimen.  All  green  vegetables  should 
be  avoided,  whether  cooked  or  uncooked.  The 
utmost  cleanliness  must  be  enjoined.  Daily  local 
washings  are,  above  all  things,  to  be  insisted  on, 
especially  after  the  act  of  defsecation,  or  nightly 
at  bed-time,  whether  or  not  enemata  be  em- 
ployed. Simple  cold  water  or  olive  oil  injections 
are  almost  as  beneficial  as  those  that  are  medi- 
cated.   The  nails  must  be  kept  short  and  clean, 
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and  the  practice  of  biting  tliem  should  be  de- 
nounced. Under  any  circumstances,  and  in  view 
of  a  permanent  cure,  not  only  is  great  perse- 
verance in  the  employment  of  the  remedies 
necessary,  but  also  in  the  matter  of  general 
cleanliness.  See  Ascaeides  ;  Oxvurides;  and 
Seat-woems.  T.  S.  Cobbold. 

THROAT,  Diseases  of.— Synon.:  Fr.  Ma- 
ladies de  la  Gorge  ;  Ger.  Rachenkrankheiten. 

The  throat  is  a  comprehensive  term,  its  dis- 
eases including  those  of  the  pharynx,  tonsils, 
palate,  and  uvula,  and  in  popular  language  even 
those  of  the  larynx  and  trachea.  The  principal 
affections  of  these  different  structures,  with  the 
exception  of  the  palate,  are  described  in  their 
appropriate  articles,  to  which  the  reader  is 
referred,  and  here  it  will  only  be  necessary  to 
offer  a  few  general  remarks  on  throat-diseases, 
and  to  refer  briefly  to  the  affections  of  the 
palate.  In  many  instances  all  the  parts  are  more 
or  less  involved  in  the  morbid  conditions  pre- 
sent, but  in  other  cases  one  structure  is  mainly 
or  exclusively  involved.  Moreover,  the  throat 
may  be  interfered  with  by  neighbouring  dis- 
eases, such  as  retro-pharyngeal  abscess,  and  some 
affections  of  the  neck. 

SoMMARY  QF  DISEASES.— The  affectious  of 
the  throat  may  be  thus  grouped  in  a  general 
way: — 1.  There  may  be  no  actual  disease,  but 
the  patient  merely  complains  of  various  sensa- 
tions referred  to  the  throat,  these  being  of  a  ner- 
vous character.  2.  The  throat  is  liable  to  in- 
jury by  substances  swallowed.  3.  This  part  is 
obviously  affected  in  certain  general  diseases, 
especially  some  of  the  acute  specifics.  Thus  it  is 
particularly  involved  in  scarlatina  and  diphtheria, 
and  to  a  less  degree  in  measles,  rotheln,  influenza, 
and  general  catarrh.  Sjrphilis  also  implicates 
the  throat  in  its  various  stages.  This  region 
is  sometimes  attacked  by  erysipelas,  small-pox, 
herpes,  or  thrush.  4.  Acute  congestion,  and 
various  forms  of  acute  inflammation,  affecting 
different  structures  of  the  throat,  are  of  common 
occurrence,  resulting  from  causes  acting  either 
locally  or  generally.  The  cases  present  much 
diversity  in  their  severity,  depending  upon  the 
extent,  seat,  and  terminations  of  the  inflamma- 
tion. 5.  Chronic  congestion  and  inflammation 
are  also  not  uncommon,  of  various  degrees,  and 
producing  different  effects  in  different  cases.  6. 
Ulcerations  of  the  throat  are  of  frequent  occur- 
rence, being  usually  dependent  on  some  general 
condition,  such  as  syphilitic,  sciirlatiual,  or 
diphtheritic  ulcers,  but  sometimes  local  in  their 
origin.  They  may  become  sloughing  and  gan- 
grenous, causing  much  destruction  of  the  tissues, 
or  even  opening  up  vessels,  and  thus  proving' 
fatal  by  hsemorrhago.  The  after-effects  of  ulcer- 
ation may  be  evident  in  the  way  of  cicatrices, 
contraction,  adhesions,  and  permanent  loss 
of  parts.  7.  Certain  structures  in  tiio  throat 
are  veiy  liable  to  become  relaxed,  and  tiius  to 
produce  symptoms,  especially  the  uvula.  8.  The 
throat  may  bo  occupied  by  some  enlargement  or 
morbid  growth.  Hero  may  be  mentioned  chronic 
enlargement  or  so-called  hypertrophy  of  the 
tonsils,  which,  however,  is  usually  the  result  of 
chronic  inflammation,  congestion,  ^r  ali)uminoid 
disease.    Cancer  and  polypi  are  the  forms  of 
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morbid  growtli  usually  mot  with,  and  cancer 
may  proceed  to  ulceratiou.  9.  Malformations 
are  not  uncommonly  of  importance  in  connection 
with  the  throat.  The  size  of  the  pharyngeal 
cavity  varies  much  in  different  persons,  but  its 
unusual  smallness  may  be  of  more  or  less  conse- 
quence. Deformities  of  the  palate  are  of  much 
importance,  being  either  congenital  or  the  result 
of  disease.  10.  Sensory  or  motor  paralysis  in- 
volving the  throat  is  sometimes  a  serious  affec- 
tion. The  condition  is  especially  met  with  after 
diphtheria,  or  in  cases  of  labio-glosso-laryngeal 
paralysis. 

Clinical  Signs. —  The  symptoms  in  throat- 
affections  are  very  variable,  as  regards  their  se- 
verity, exact  nature,  and  combinations,  but  they 
are  more  or  less  of  the  following  nature: — 1. 
Painful  or  other  abnormal  sensations  are  usually 
complained  of.  Pain  may  range  from  mere  '  sore- 
throat  '  to  marked  suffering,  and  in  some  instances 
it  is  attended  with  throbbing,  or  shoots  towards 
the  ear.  Tenderness  is  also  very  common,  when 
anything  passes  over  the  surface,  or  even  when 
the  parts  are  moved  in  the  act  of  swallowing, 
and  the  painful  feeling  may  be  only  experienced 
at  this  time.  Talking  or  coughing  is  sometimes 
painful.  Tenderness  may  also  be  felt  when 
pressure  is  made  over  the  tonsils  from  without. 
Amongst  other  sensations  often  complained  of  are 
a  sense  of  dryness,  irritation,  fulness  or  tight- 
ness, heat  or  burning,  and  obstruction.  2.  Not 
only  may  the  act  of  deglutition  be  painful, 
but  in  throat-disease  it  is  often  attended  with 
difficulty  in  various  ways,  and  may  be  quite  im- 
practicable {see  Deglutition,  Disorders  of).  3. 
Articulation  is  affected  in  certain  conditions, 
the  voice  being  characteristically  altered,  and 
becoming  of  a  thick,  guttural,  or  nasal  quality. 
In  other  cases  it  is  sHghtly  rough  or  husky,  and, 
of  course,  is  particularly  liable  to  be  affected  if 
the  larynx  is  involved  in  any  way.  4.  In  some 
forms  of  throat-disease  the  breathing  is  ob- 
structed, owing  to  structures  filling  up  more  or 
less  the  passage  of  the  pharynx.  This  is  espe- 
cially felt  in  the  recumbent  posture  ;  and  patients 
suffering  in  this  way  often  breathe  with  the 
mouth  wide  open,  and  snore  loudly.  The  breath 
may  have  an  unpleasant  or  even  foetid  smell,  as 
the  result  of  morbid  states  of  the  throat.  5. 
Throat-affections  frequently  excite  the  acts  of 
hawking  or  coughing,  and  various  materials 
are  thus  expelled  in  many  cases.  It  may  also 
be  mentioned  here  that  some  irritation  in  the 
pharynx  not  uncommonly  causes  reflex  vomiting. 
6.  Morbid  conditions  in  this  part  may  give  rise 
to  haemorrhage,  and  this  occasionally  proves  of 
a  serious  or  even  fatal  character,  as  the  result  of 
certain  destructive  lesions.  7.  Physical  exami- 
.  nation  of  the  throat  is  of  essential  importance 
^in  revealing  its  morbid  conditions.  Inspection 
is  usually  suflScient,  with  the  aid  of  a  good  light, 
and  it  is  in  most  cases  necessary  to  depress  the 
tongue  by  means  of  the  finger,  the  handle  of  a 
spoon,  or  a  tongue-depressor.  In  some  instances  it 
is  requisite  to  feol  tlio  parts  in  the  throat  with  the 
finger.  External  examination  should  also  be  made 
beneath  the  angles  of  the  lower  jaw.  The  objec- 
tive conditions  determined  by  physical  examina- 
tion will  depend  on  the  nature  of  the  disease. 
Palate,  Diseases  of. — The  palate  consists 
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of  two  parts — namely,  the  liard,  and  the  soft 
palate  with  its  arches.  This  structure  takes  au 
important  share  in  the  performance  of  deglu- 
tition, as  well  as  in  articulation.  It  is  liable 
to  bo  affected  by  any  of  the  morbid  conditions 
which  are  met  with  in  the  throat,  and  assists  in 
tlie  production  of  the  symptoms  resulting  there- 
from. When  the  palate  is  inflamed  or  ulcerated, 
marked  soreness  or  pain  is  likely  to  be  felt  when 
anything  passes  over  its  surface  in  the  act  of 
swallowing.  As  a  rule  it  can  be  very  readily 
inspected.  The  points  that  demand  special  no- 
tice with  reference  to  the  palate  are,  that  it  i» 
not  uncommonly  the  seat  of  more  or  less  exten- 
sive congenital  deficiencies,  as  in  the  different 
forms  of  cleft  palate  ;  and  that  it  may  be  de- 
stroyed in  various  degrees  during  the  progress 
of  ulceration,  in  some  instances  a  perforation 
remaining,  in  others  the  whole  soft  palate  being 
removed,  or  even  the  hard  pahite  involved.  Con- 
sequently the  two  functions  above  referred  to 
are  often  seriously  impaired.  During  the  act 
of  deglutition,  substances  tend  to  pass  back  into 
the  nasal  cavities  through  the  posterior  nares, 
especially  liquids  ;  while  speech  is  nasal  or  gut- 
tural and  indistinct,  or  in  some  cases  almost 
unintelligible,  it  being  impossible  for  the  patient 
to  articulate  the  words  properly.  During  the 
act  in  some  cases  the  features  are  more  or  less 
distorted. 

Teeatment. — For  the  treatment  of  the  dif- 
ferent throat-affections  the  reader  must  refer  to 
the  articles  in  which  they  are  respectively  dis- 
cussed. The  writer  only  mentions  the  subject 
in  order  to  draw  attention  to  two  points,  namely: 
first,  the  great  importance  of  general  treatment 
in  a  large  proportion  of  cases  of  affections  of  the 
throat ;  secondly,  the  necessity  of  using  local 
measures  efficiently,  when  these  are  required  ; 
while  at  the  same  time  it  is  often  most  desirable 
that  the  parts  affected  should  be  kept  as  much 
at  rest  as  possible.  Should  the  palate  be  con- 
genitally  deficient,  or  destroyed  by  disease,  sur- 
gical operations  are  often  of  the  greatest  ser- 
vice; or  plates  of  different  kinds  may  have  to- 
be  worn,  Frebeuick  T.  Egberts. 

THROMBOSIS  (0p(J/ij3oj,  a  clot). -  Synon.  : 
Fr.  Thrombose;  Ger.  Thrombose. 

Definition. — The  coagulation  of  fibrin  in  the- 
heart,  blood-vessels,  or  lymphatics  during  life. 

Description. — Thrombosis  maj'  take  place  in 
the  heart,  the  arteries,  the  capillaries,  the  veins, 
and  also  in  the  lymphatics.  The  coagulum  con- 
sists of  fibrin,  entangling  in  its  meshes  a  larger 
or  smaller  number  of  blood-globules,  which,  in 
rapidly  formed  thrombi,  consist  of  both  red  and 
white  varieties,  and  hence  the  thrombus  is  at 
first  dark-coloured.  In  slowly-formed  thrombi, 
and  in  those  due  to  projections  from  the  coats- 
of  the  vessels,  the  red  cells  may  be  absent,  and 
the  thrombus  is  colourless  or  yellowish-white. 
In  most  thrombi  the  white  cells  are  present  in  a 
much  larger  proportion  than  in  normal  blood. 

Wlien  a  thrombus  occupies  the  place  where 
coagulation  began,  it  is  called  ix  primitive  throm 
bus;  when  it  gradually  extends  from  this  point 
along  the  vessel,  an  extcimon  or  prodti-ced 
thrombus.  This  extension  usually  proceeds 
along  the  vessel  to  its  junction  with  a  larfte 
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branch,  into  which  the  thrombus  may  often  be 
seen  to  project  with  a  rounded  extremity,  and 
this,  by  obstructing  the  blood-current,  may  again 
form  ihe  starting  point  for  a  fresh  extension. 

Structurally,  thrombi  may  be  distinguished  as 
lamiiuitid,  and  non-laminated  ot  uniform.  The 
former  result  from  a  process  of  continuous,  the 
latter  from  one  of  intermitting  coagulation.  In 
laminated  thrombi  there  is  often  u  layer  of  white 
blood- cells  between  the  laminae,  due  to  the  ten- 
dency which  these  bodies  have  to  wander  out  of 
the  dot. 

Thrombi  may  further  be  distinguished  into 
parietal,  or  those  which  adhere  to  some  part  of 
the  wall  of  the  vessel ;  and  ohliterativg,  or  those 
which  completely  fill  the  vessel.  Parietal  thrombi 
are  generally  nearly  colourless,  and  are  due  to 
some  roughness  or  other  change  in  the  lining 
membrane.  Obliterating  thrombi,  which  are 
at  first  coloured,  are  produced  by  the  sudden 
coagulation  of  the  blood;  the  thrombus  thus 
formed  shrinks,  and  leaves  a  space  which  again 
fills  with  blood ;  this  again  coagulates,  and  so 
complete  obstruction  of  the  vessel  is  effected. 
A  fost-viortem  coagulum  never  completely  fills 
the  vessel,  as  after  the  shrinking  process  has 
taken  place,  there  is  no  further  supply  of  blood 
to  coagulate.  Other  points  of  distinction  between 
■post-mortem  coagula  and  thrombi  are  these — the 
former  are  never  laminated;  they  are  looser  in 
texture,  and  moister ;  they  do  not  adhere  so 
closely  to  the  wall  of  the  vessel ;  and  though  they 
may  be  either  coloured  or  col o\ir less,  they  never 
present  the  appearances  due  to  the  subsequent 
changes  which  take  place  in  thrombi. 

Changes  in  Theombi.— The  first  change  ob- 
served after!  the  thrombus  has  shrunken  and 
become  denser  is  dccolorisation.  The  colouring 
matter  dissolves  out  of  the  blood-globules,  be- 
comes dififused,  and  is  transformed.  The  throm- 
bus accordingly  changes  from  dark  red  to  tawny, 
and  finally  to  a' yellowish-white;  and  at  the  same 
time  it  loses  its  soft  elastic  texture,  and  becomes 
tougher,  denser,  or  even  somewhat  friable. 

The  subsequent  changes  vary.  First,  a  process 
of  shrinking  and  di-ying  up  may  occur,  by  which 
the  thrombus  gets  converted  into  a  tough  leathery 
substance,  which  may  even  become  calcifleii,  and 
in  this  way  are  formed  the  concretions  in  veins 
known  as  phkboliths. 

Secondly,  softening  may  take  place ;  this  may 
either  be  due  to  a  process  of  molecular  dis- 
integration, or  more  rarely  to  suppuration.  In 
the  former  case  the  thrombus  liquefies  into  a 
milky  fluid,  consisting  of  an  oily  and  granular 
detritus,  the  process  beginning  in  the  centre.  In 
the  heart  this  change  often  occurs  in  the  layers 
of  fibrin  entangled  among  the  trabeculae,^  or 
in  the  globular  masses  which  sometimes  project 
from  them  into  the  cavities,  thus  giving  rise 
to  the  formation  of  cysts. 

Suppuration  is  occasionally  seen  m  the 
thrombi  of  veins  surrounded  by,  or  leading 
from,  inflamed  parts  ;  a  multiplication  of  leuco- 
cytes takes  place  in  the  thrombus,  either  by  pro- 
liferation or  immigration,  and  the  whole  softens 
down  into  a  purulent  fluid.  In  these  cases  the 
wall  of  the  vein  itself  is  always  inflamed. 
These  softened  and  broken-down  thrombi  are  a 
common  cause  of  embolisms. 


Lastly,  the  thrombus  may  become  organised. 
Organisation  has  been  chiefly  studied  in  wounds 
and  ligatures  of  arteries  and  veins,  and  the  ap- 
pearances have  been  very  differently  interpreted 
by  different  observers.  According  to  one  opinion 
the  thrombus  itself  becomes  organised  ;  the  white 
blood-cells  contained  in  it,  or  immigrant  leuco- 
cytes from  the  vasa  vasorum,  as  proved  by  in- 
cluding a  portion  of  vein  between  two  ligatures 
and  impregnating  the  blood  with  vermilion 
(Bubnoflf),  become  converted  into  stellate  con- 
nective-tissue corpuscles,  with  interlacing  pro- 
cesses ;  new  vessels  permeate  the  clot  along  the 
line  of  the  stellate  processes  from  the  unob- 
structed portion  of  the  artery  or  vein,  and  form 
anastomoses  with  ofFshoots  from  the  vasa  vaso- 
rum perforating  the  tunica  intima,  which  disap- 
pears ;  and  thus  a  vascular  reticulated  connective 
tissue  is  formed,  in  the  meshes  of  which  lie  the 
remains  of  the  red  blood-globules  and  fibrin  of 
the  clot.  The  progressive  dilatation  of  the  newly 
formed  vessels  gradually  renders  the  thrombus 
cavernous ;  and  finally,  by  their  coalescence,  it  en- 
tirely disappears,  and  the  vessel  again  becomes 
pervious.  Cornil  and  Eanvier  dispute  the  cor- 
rectness of  these  observations,  and  assert  that 
the  appearances  are  really  due  to  the  out- 
growth, from  the  tunica  intima,  of  vascular  gra- 
nulations penetrating  the  thrombus,  which  gra- 
dually disappears  without  taking  any  part  in  the 
formation  of  the  reticulated  connective  tissue 
which  is  found  occupying  its  place. 

Pathology. — According  to  the  views  of  coa- 
gulation now  entertained,  the  formation  of  fibrin 
is  due  to  the  interaction  of  two  substances  pre- 
sent in  the  liquor  sanguinis :  fibrinogen,  and 
flbrinoplastin  or  paraglobulin,  under  the  influ- 
ence of  a  third  substance  which  acts  analogously 
to  a  ferment.  The  fibrinoplastin  and  the  fer- 
ment are  contained  in  the  white  blood-cells,  and 
are,  in  all  probability,  derived  from  these  bodies, 
for  in  aU  spontaneously  coagulable  fiuids  white 
blood-cells  are  present,  and  where  they  are  ab- 
sent coagulation  does  not  take  place.  Even  in 
the  blood,  when  coagulation  is  retarded,  as  by 
keeping  horse's  blood  in  a  tube  formed  of  the 
excised  jugular  vein,  it  is  found  that  the  upper 
layers,  from  which  the  white  cells  have  subsided, 
coagulate  very  imperfectly,  while  a  firm  clot 
forms  in  the  lower  layers,  where  the  corpuscles 
are  numerous.  The  white  blood-cells  also  are 
often  seen  to  form  the  starting  point  from  which 
the  threads  of  fibrin  form. 

The  nature  of  the  process  of  coagulation  is 
still  very  obscure.  It  does  not  appear  to  resemble 
a  chemical  precipitate,  and  it  is  very  doubtful 
whether  the  fibrinoplastin  actually  enters  into 
the  formation  of  the  clot ;  for  in  artificial  coagu- 
lation, effected  by  adding  fibrinoplastin  to  fibrin- 
ogen, the  weight  of  the  clot  is  always  less  than 
that  of  the  fibrinoplastin  used. 

As  aU  the  three  factors  of  coagulation,  fibrin- 
ogen, fibrinoplastin,  and  the  ferment,  are  prqsent 
in  the  liquor  sanguinis,  it  is  evident  that  there 
must  be  some  restraining  influence  which  pre- 
vents coagulation  ;  and  the  cause  of  thrombosis 
must  be  looked  for  in  the  removal  or  weakening 
of  this  influence.  According  to  Briicke,  contact 
with  the  healthy  lining  membrane  of  the  vessels 
prevents  the  bloodfrom coagulating;  consequently 
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any  structural  clinnge  in  tliis  menibrane  is  liable 
to  cause  thrombosis.  The  presence  of  a  foreign 
body  produces  the  same  effect,  and  a  thrombus 
itself  acts  as  a  foreign  body.  Retardation  or 
arrest  of  the  blood-current  is  also  a  common 
cause  of  thrombosis.  Loss  of  motion  in  itself  tends 
to  retard  coagulation,  but  free  circulation  is  ne- 
cessary for  the  maintenance  of  the  nutrition  and 
integrity  both  of  the  vessels  and  the  •white  blood- 
cells  ;  hence  stagnation  tends  to  cause  thrombosis 
by  removing  the  restraining  influence  of  the 
healthy  vascular  ■wall,  and  also  by  setting  free 
fibrinoplastin  from  the  white  corpuscles  ;  more- 
over, the  motion  of  the  blood  maintains  the 
contact  between  each  particle  and  the  lining 
membrane  of  the  vessels,  and  so  prevents  coagu- 
lation. 

The  principal  causes,  therefore,  of  thrombosis 
are  alterations  in  the  lining  membrane  of  the 
vessels,  and  retardation  or  arrest  of  the  circula- 
tion ;  to  these  may  be  added  the  presence  of 
foreign  bodies,  and  probably  also  the  microzymes 
of  septic  processes. 

Hyperinosis,  or  increase  in  the  constituents  of 
the  fibrin,  and  diminished  fluidity,  as  in  cho- 
lera, can  only  be  regarded  as  predisposing  causes 
requiring  retardation  of  the  circulation  to  take 
effect. 

Retardation  of  the  circulation  being  one  of 
the  most  important  causes  of  thrombosis,  we 
find,  as  might  be  expected,  that  its  most  frequent 
seat  is  the  veins,  where  the  circulation  is  natu- 
rally feeble. 

ViRitTiES. — 1.  Venous. — The  principal  causes 
of  venous  thrombosis  are  two.  The  first  of 
these  is  wounds  and  injuries  of  veins,  where 
the  formation  of  thrombi  is  the  natural  way 
of  arresting  haemorrhage.  The  thrombus  may 
extend  along  the  vein  from  its  primitive  seat, 
and  thus  cause  blocking  of  venous  trunks  at 
a  distance  from  the  site  of  the  injury.  This 
is  often  seen  after  parturition,  when  throm- 
bosis of  the  uterine  sinuses  may  extend  to  the 
iliac  and  femoral  veins.  Secondly,  inflammation 
of  the  coats  of  the  vein,  by  altering  the  condition 
of  the  lining  membrane,  may  cause  thrombosis; 
but  in  many  cases  of  phlebitis  the  thrombosis 
is  the  primary  change,  and  the  inflammation  of 
the  coats  is  set  up  by  it.  Other  causes  of  venous 
thrombosis  are  pressure  on  the  veins,  dilatation, 
and  arrest  of  the  circulation  in  the  capillary  ter- 
ritory of  the  vein,  as  from  embolism  or  inflam- 
matory stasis.  Hence  we  occasionally  find  the 
veins  leading  from  inflamed  organs  thrombosed. 
Lastly,  thrombosis  of  the  veins  is  not  unfre- 
quently  due  to  retardation  of  the  circulation, 
owing  to  failure  of  the  propelling  power  of  the 
heart,  in  cases  of  marasmus  and  exhausting  dis- 
eases. These  thrombi  are  most  frequently  met 
with  in  the  veins  of  the  lower  extremities  and 
pelvis,  next  in  the  sinuses  of  the  dtira  mater. 

2.  Arterial. — Apart  from  wounds  and  in- 
juries, thrombosis  of  the  artorirs  is  most  fre- 
quently caused  by  degeneration  of  the  lining 
membrane,  giving  rise  to  rough  surfaces  to  which 
the  congula  attach  themselves,  and  to  aneurisms 
in  which  the  coagulation  is  due  to  stagnation  ; 
aneurysmal  thrombi  are  commonly  laminated. 
Arrest  of  the  circulation  from  any  cause,  as 
embolism,  will  also  cause  thrombosis. 


Thrombosis  of  the  larger  arteries,  without 
alteration  of  the  lining  membrane,  is  most  pro- 
bably always  the  result  of  embolism,  the  embolus 
being  usually  derived  in  the  systemic  arteries 
from  thrombi  of  the  heart,  the  result  of  asystole. 
Of  this  nature  are  the  cases  of  thrombosis  and 
gangrene  of  the  extremities  which  sometimes 
occur  in  fevers  and  wasting  diseases.  Throm- 
bosis of  the  pulmonary  artery  may  be  produced 
in  a  similar  manner,  or  the  embolus  may  be  de- 
rived from  a  thrombus  in  the  veins. 

3.  Cardiac. — Thrombosis  of  the  heart  may  be 
caused  by  endocarditis,  the  thrombi  then  usually 
forming  caps  to  the  inflammatory  outgrowths  or 
vegetations.  Large  thrombi  are  most  commonly 
caused  by  imperfect  emptying  of  the  cavities  and 
consequent  stagnation,  due  either  to  stenosis  of 
the  orifices,  or  to  want  of  tone  in  the  mu.seular 
walls.  Thrombi  may  also  extend  into  the  right 
auricle  from  the  venae  cavae. 

4.  Capillary. — Capillary  thrombosis  may  be 
due  to  extension  from  the  veins  and  arteries,  or 
it  may  be  primary.  In  the  latter  case  the  con- 
ditions which  cause  it  are  imperfectly  known  ; 
aggregations  of  white  blood-globules  will  often 
block  the  capillaries  and  small  vessels  in  the 
manner  of  thiombi,  but  this  condition  is  usually 
transient,  and  not  attended  by  true  coagulation. 
The  inhibitory  influence  of  the  lining  membrane 
of  the  blood-vessels  is  so  powerful  in  the  capil- 
laries that,  as  long  as  their  structure  remains 
intact,  coagulation  rarely  takes  place.  Thus 
inflammatory  stasis,  or  obstruction  of  the  afferent 
artery  by  embolism,  may  exist  for  a  considerable 
time  without  the  blood  in  the  capillaries  coagu- 
lating. 

5.  Zj^?K^^a</c.— Thrombosis  of  the  lymphatics 
has  been  chiefly  observed  in  the  puerperal  condi- 
tion, in  the  lymphatics  of  the  uterus  and  their 
continuations  to  the  lumbar  glands,  and  in  rare 
instances  in  the  thoracic  duct.  It  is  probably 
due  to  alteration  in  the  constitution  of  the  IjTnph, 
normal  lymph  having  very  slightly  coagulable 
properties. 

Syjiptoms. — The  symptoms  of  thrombosis  are 
those  of  arrest  of  the  circulation,  and  they  differ 
according  to  the  vessel  affected.  In  the  veins,  if 
a  main  trunk  be  obstructed,  so  that  a  sufficient 
collateral  circulation  cannot  be  rapidly  estab- 
lished, the  effects  produced  are  passive  hyper- 
aemia,  venous  dilatation,  transudation  of  serum, 
and  sometimes  haemorrhage  in  the  territory  of 
the  blocked  vein,  with  enlargement  of  the  colla- 
teral channels.  In  extreme  cases  moist  gangrene 
may  result.  Thus,  according  to  the  vein  affected, 
we  may  have  anasarca  of  an  extremity,  ascites, 
or  hydrothorax;  haemorrhage  from  the  stomach, 
intestine,  or  kidney  ;  oedema  and  cyanosis  of  the 
face  and  neck ;  and  so  on.  The  symptoms  of 
arterial  thrombosis  are  in  the  main  those  which 
have  already  been  described  as  occurring  when 
the  artery  is  blocked  by  embolism  {see  Em- 
bousm).  Coagulation  of  blood  in  the  arteries  of 
the  heart  is  described  in  a  separate  article.  See 
Heart,  Thrombosis  of. 

Treatmeot. — The  treatment  of  thrombosis 
varies  according  to  the  seat  of  the  process.  See 
Aorta,  Diseases  of ;  Brain,  Vessels  of.  Diseases 
of;  Hbart,  Thrombosis  of;  and  Vkins,  Diseases  of. 

"W.  Catlbtt. 


THKUSH. 

THEUSH.— Synon.  :  Fr.  Aphthe;  Ger. 
Munclschwamm. 

Definition. — The  popular  name  given  to 
apbtUse  in  the  mouth,  and  to  morbid  states 
resembling  them.  It  is  convenient  to  confine  the 
terra  aphikcB  to  cases  in  which  the  oidium  albi- 
cans is  present;  but  the  term  thrush  must  be 
allowed  a  wider  signification,  and  must  be  taken 
to  include  also  many  cases  of  simple  stomatitis. 
See  Aphtha  ;  and  Stomatitis. 

Descbiption. —  Thrush  is  characterised  by 
small  white  flakes  scattered  over  the  tocgue  and 
the  mucosa  of  the  mouth  and  lips.  Occasionally 
the  disease  spreads  down  the  oesophagus.  It  is 
frequently  met  with  in  infancy,  and  in  adults  it 
occurs  in  the  last  stages  of  wasting  complaints. 
The  white  flakes  are  composed  chiefly  of  exuda- 
tion from  a  small  spot  of  subjacent  mucosa, 
which  is  acutely  inflamed.  Thus  it  is  that  they 
are  surrounded  by  a  red  areola,  and  that,  if  they 
are  picked  oflf,  they  are  speedily  reproduced.  In 
the  cases  which  are,  strictly  speaking,  aphthous, 
the  white  flakes  may  readily  be  transferred  from 
the  infant's  mouth  to  the  mother's  nipple.  The 
minute  spots  of  inflammation  have  a  tendency  to 
occur  in  clusters,  and  in  successive  crops,  some 
fading  as  others  appear.  They  are  attended  by 
local  heat  and  tenderness,  so  that  in  a  severe 
case  the  infant  can  hardly  take  the  breast ;  and 
with  this  there  may  be  feverishness,  drowsiness, 
and  perhaps  diarrhoea.  The  white  flakes  are 
sometimes  so  abundant  as  to  coalesce,  and  form 
large  patches  of  fur.  When  these  flakes  are 
shed,  or  are  removed,  small  ulcers  are  left  be- 
hind, which  are  flat  and  circular  or  oval,  with 
inflamed  bases,  and  a  thin  yellowish  or  greyish 
slough.  Their  margins  are  well-defined,  but 
without  thickening  or  elevation.  They  are  always 
attended  by  increased  heat  and  congestion  of  the 
mucosa,  together  with  active  gastric  or  intes- 
tinal disturbance ;  and  there  is  fever  of  a  more 
or  less  atonic  kind. 

Teeatment. — Thrush  in  infancy  is  usually  due 
either  to  improper  or  insuflicientfood,  giving  rise 
to  an  acid  state  of  the  secretions  of  the  mouth ; 
and  the  attention  of  the  medical  man  should, 
therefore,  be  directed  particularly  to  this  sub- 
ject. If  the  infant  is  being  nursed  by  its  mother, 
inquiry  should  be  made  as  to  her  health,  for  the 
disease  may  perhaps  arise,  or  be  kept  up,  by  a 
morbid  condition  of  the  milk.  If  there  be  no 
reason  to  suspect  this,  the  child  should  be  con- 
fined entirely  to  the  breast,  and  this  should  be 
given  only  at  stated  intervals.  If  the  infant  is 
being  brought  up  by  hand,  the  most  careful 
attention  should  be  paid,  not  merely  to  the  milk 
or  artificial  food  with  which  it  is  supplied,  but 
also  to  the  cleanliness  of  the  vessels  in  which  it 
is  kept,  and  of  the  bottles  or  spoons  in  which  it 
is  given.  If,  notwithstanding  every  precaution, 
artificial  feeding  does  not  agree  with  the  child,  a 
wet-nurse  must  be  procured.  Attention  to  these 
primary  rules  of  health  sometimes  has  an  almost 
■magical  influence  in  removing  the  complaint.  At 
the  same  time  the  child's  bowels  should  be  regu- 
lated by  a  slight  aperient;  wliile  a  little  of  the 
glycerinura  boraci.s,  or  a  powder  composed  of 
borax  and  sugar,  should  be  hiid  upon  the  tongue 
every  hour  or  two.  If  ulcers  have  formed,  they 
should  be  dusted  with  powdered  alum,  or  touched 
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with  a  strong  solution  of  nitrate  of  silver  or  of 
sulphate  of  copper,  or  with  the  solid  caustics.  In 
cases  arising  from  weakness  caused  by  insufli- 
cient  nourishment,  two  or  three  drops  of  brandy 
given  in  the  food,  four  or  five  times  a  day,  has 
often  a  marked  eiFect  in  checking  the  disease. 
When  the  child  begins  to  amend,  a  change  of  air 
will  probably  hasten  its  recovery. 

When  thrush  occurs  in  old  people,  or  as  an 
accompaniment  of  some  wasting  disease,  it  is 
less  easy  to  destroy  the  microscopic  fungus,  and 
to  prevent  its  reproduction.  Still  much  may  be 
done  to  regulate  the  primm  vice,  to  support  the 
powers  of  nature,  and  to  arrest  the  spread  of  the 
aphthous  patches.  For  this  purpose.  Sir  WiUiam 
J enner  recommends  a  lotion  of  sulphite  of  soda 
(3j  to  the  jj  of  water).  It  should  be  applied 
frequently  with  a  camel's-hair  brush,  or  the 
mouth  should  be  rinsed  with  it.  A  weak  solution 
of  carbolic  acid  may  be  used  in  the  same  way ; 
or  a  solution  of  sulphurous  acid,  in  the  propor- 
tion of  one  part  of  the  acid  to  six  of  water. 

W.  Faielib  CLAnitE. 

THYMUS  GLAND,  Diseases  of.— Sy- 
non. :  Fr.  Maladies  du  Thymes ;  Ger.  Krank- 
lieiien  der  Thyvmsdruse. 

In  consequence  of  the  atrophy  of  this  organ  in 
early  life,  little  notice  has  been  taken  of  it,  either 
in  its  healthy  state  or  when  alFocted  by  disease. 

According  to  the  researches  of  Mr.  Simon,  the 
thymus  gland  reaches  maturity  in  the  child  at 
the  age  of  two  years ;  it  remains  more  or  less 
perfect  up  to  eight  to  twelve  years ;  then  it 
rapidly  decreases  in  size,  the  glandular  sub- 
stance becoming  converted  into  fat ;  and  at  the 
age  of  twenty  years  there  is  no  trace  of  the  organ 
left.  At  birth  its  weight  is  in  proportion  to  the 
weight  of  the  child.  Taking  22  grs.  to  the  lb. 
to  be  the  usual  proportion,  100  to  200  grains 
will  be  the  weight  of  the  gland  at  birth.  From 
investigations  made  on  young  and  hybernating 
animals,  it  appears  that  the  greater  the  ratio  of 
respiratory  and  muscular  activity,  the  speedier 
is  the  decline  of  the  gland.  Consequently  Mr. 
Simon  thinks  '  the  thymus  fulfils  its  use  as  a 
sinking  fund  of  movement  in  the  service  of 
respiration.' 

SuMMAEY  OF  DISEASES. — Instances  both  of  ex- 
cessive growth,  and  of  prolonged  existence  of  the 
thymus  liave  been  reported.  A  list  of  such  cases 
was  published  by  the  late  Mr.  Alexander  Bruce. 
In  a  healthy  boy,  aged  fourteen,  killed  by  an 
accident,  the  gland  was  found  to  weigh  620 
grains ;  in  a  lunatic,  aged  twenty-one  years,  300 
grains;  in  a  woman,  aged  twenty-nine  years,  57 
grains;  in  another  woman,  aged  forty  years, 
30  grains.  ICrause  mentions  three  cases,  aged 
twenty-five,  twenty-five,  and  twenty  years, 
wherein  the  glands  weighed  respectively  292, 
380,  and  356  grains. 

The  actual  diseases  of  the  thymus  gland  which 
have  been  recorded  are: — (1)  Inflammation,  fol- 
lowed by  suppuration.  In  one  such  iustance  the 
abscess  burst  into  the  trachea.  Syphilis  has  been 
stated  to  bo  a  cause  of  embryonic  inflammation 
of  the  gland.  (2)  Fatty  degeneration  of  the  gland. 
(3)  Tubercuhir  deposit  in  the  gland.  (4)  Malig- 
nant disease.  (6)  Enlargement  of  the  gland  in 
leucocythcemia,  and  in  (6)  lymphadenoma.  (7) 
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Calculi  have  been  found  imbedded  in  the  gland-  | 
substance. 

Cases  have  been  reported  of  children  dying 
from  suffocation,  with  no  other  cause  assigned 
lor  their  death  than  pressure  on  the  trachea 
from  an  enlarged  thymus  gland.  Considering 
the  position  of  the  gland,  between  the  sternum 
and  the  windpipe,  and  the  small  power  of  re- 
sistance possessed  by  the  rings  of  the  trachea 
dui'ing  infantile  life,  an  enlarged  thymus  may  be 
a  possible  cause  of  suffocation. 

In  connection  with  an  enlargement  of  the 
gland,  a  respiratory  affection  called  'thymic 
asthma'  has  been  recognised.  It  is  also  named 
after  two  physicians,  '  Kopp's,'  or  '  Millar's 
asthma' ;  but  the  majority  of  writers  on  diseases 
of  children  deny  the  existence  of  such  a  malady. 

PuGiN  Thornton. 

THYROID  GLAND,  Diseases  of. 
Stnon.  :  Fr.  Maladies  de  la  Glande  thyreolde ; 
Ger.  Krankheiien  der  Schilddruse. 

Goitre  is  the  most  common  affection  of  the 
thyroid ;  and  associated  with  it,  but  as  a  less 
prevalent  disease,  is  exophthalmic  goitre.  See 
GoiTEE ;  and  Exophthalmic  Goitbe. 

The  diseases  of  the  thyroid  gland  other  than 
goitre  are  rare.  They  comprise  : — 1.  Acute  In- 
flammation or  thyroiditis.  2.  Hydatid  cysts. 
3.  Calcareous  deposit  in  the  gland.  4.  Can- 
cer. 5.  Sarcoma.  Fatty  degeneration  of  tiie 
thyroid  is  of  doubtful  occurrence.  Enlargement 
of  the  gland  occasionally  occurs  in  leucocythse- 
mia,  and  in  lymphadenoma.  The  gland  is  some- 
times absent,  or  an  accessory^  lobe  may  be 
present.  It  may  degenerate  in  old  people. 
The  following  affections  alone  require  brief 
notice. 

1.  Acute  Inflammation. — Stnon.  :  Thyroi- 
ditis.—This  disease  occurs  in  three  forms  :— (a) 
idiopathic  ;  (6)  metastatic;  and  (c)  traumatic. 

(a)  Idiopathic  thyroiditis  is  the  rarest  of  these 
forms  of  inflammation.  It  chiefly  attacks  young 
people,  and  is  generally  due  to  sudden  changes 
of  tempera titte. 

(6)  Metastatic  thyroiditis  is  rarely  observed  as 
a  complication  of  acute  infectious  diseases,  espe- 
cially typhus,  puerperal  fever,  and  pyaemia.  It 
has  also  been  met  with  in  pneumonia  and  bron- 
chitis ;  and  in  connection  with  orchitis. 

(c)  Traumatic  thyroiditis  usually  resiilts  in 
suppuration.  Sphacelus  of  the  gland  is  a  pos- 
sible result  of  active  suppuration— a  result  not 
necessarily  followed  by  any  further  mischief. 

Symptoms.— All  three  forms  of  thyroiditis 
commonly  produce,  amongst  other  symptoms, 
dyspnoea  and  dysphagia. 

Tkeatment.— The  treatment  of  inflammation 
of  the  thyroid  gland  consists  in  applying  leeches 
and  ice,  and  in  using  other  antiphlogistic  reme- 
dies. Deep-seated  suppimition  should  be  re- 
lieved by  an  early  incision,  otherwise  the  pus 
may  find  its  way  into  the  trachea  or  beneath  the 
fascia.  The  best  plan  for  opening  the  abscess  is 
hy  means  of  the  trochar  and  cannula. 

2.  Hydatid  cysts.— Echinococci  have,  in  a 
few  cases,  produced  an  enlargement  of  the  thy- 
roid gland.  These  hydatid  cysts  are  diflicult  to 
diagnose  from  goitrous  cysts  until  the  fluid  con- 
tents hare  been  examined  microscopically. 
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3.  Calculi. — These  bodies  have  been  found 
imbedded  in  the  substance  of  the  thyroid.  The 
writer  has  met  with  a  specimen  in  which  the  cal- 
culus was  the  size  of  a  walnut,  and  almost  en- 
tirely took  the  place  of  the  gland- substance  of 
one  lobe. 

4.  Cancer. — Primary  cancer  of  the  gland  is 
a  rare  disease.  It  is  met  with  in  two  forms — 
encephaloid  and  scirrhus.  Cancer  is  not,  it  would  < 
appear,  so  commonly  developed  in  a  healthy  gland  ■ 
as  in  one  already  affected  by  goitrous  degene-  ^ 
ration.  Secondary  cancer  of  the  thyroid  ma}  . 
also  occur. 

Symptoms  and  Diagnosis. — The  special  symp- 
toms caused  by  malignant  disease  of  the  thyroid 
are  dyspnoea  and  dysphagia.  The  trachea  and 
oesophagus  may  be  involved  in  the  disease.  Very 
commonly  one  or  both  recurrent  laryngeal  nerves 
are  included  in  an  extension  of  the  growth,  and 
sometimes  also  the  large  vessels  and  nerves  of 
the  neck.  Cancerous  disease  of  the  thyroid  is 
probably  present  when  there  is  a  rapid  enlarge- 
ment of  the  gland,  followed  in  an  early  stage 
by  duskiness  of  the  skin  over  the  most  prominent 
parts  of  the  swelling.  Superficial  ulceration  at 
a  later  date,  often  accompanied  by  haemorrhage, 
and  the  general  condition  of  the  patient,  will 
render  the  diagnosis  clearer. 

Treatment. — The  only  available  treatment  is 
entire  removal  of  the  gland,  and  this,  to  be  of 
service,  must  be  carried  out  at  an  early  stage  of 
the  disease. 

0.  Sarcoma. — Sarcoma  may  be  developed  in 
the  substance  of  a  healthy  thyroid  gland,  or  in 
one  already  affected  by  goitrous  disease.  Thyroid 
sarcoma  is,  according  to  Liicke  of  Strasburg, 
rapid  in  its  growth,  not  exceeding  a  year  in 
duration. 

An  exceedingly  interesting  class  of  cases  has 
been  recognised  within  the  last  few  years,  in 
which  tumours,  growing  simultaneously  in  vari- 
ous bones,  such  as  the  skull,  vertebrae,  and  femur, 
and  in  the  lungs  and  glands,  have  appeared,  on 
examination,  to  be  secondary  to  a  simple  adeno- 
matous enlargement  of  the  thyroid  gland,  and 
have  presented  microscopic  characters  precisely 
similar  to  that  disease. 

PuGiN  Thornton. 

TIC  DOULOtrEETJX  (Fr.).— Synon.  :  Fa- 
cial neuralgia ;  Prosopalgia. 

Definition. — Neuralgia  of  the  trigeminal,  tri- 
facial, or  fifth  nerve. 

One  alone,  more  often  two,  but  rarely  all 
three  divisions  of  the  fifth  nerve  of  one  side 
may  be  coincidently  the  seat  of  neuralgia.  It  i.- 
less  common  for  the  third  division  to  suffer  th.'iii 
for  the  first  and  second.  Tic  has  often  been  pre- 
ceded or  followed  by  neuralgia  in  other  district.-, 
especially  in  the  occipital  nerve. 

.ffiTiOLOOT. — Trigeminal  neuralgia  is  rare  in 
young  children,  but  may  occasionally  occur  in 
them,  associated  with  decayed  or  irregular  pro- 
trusion of  the  permanent  teeth.  In  these  circum- 
stances, it  is  sometimes  accompanied  by  epileptic 
convulsions.  In  its  migraine  shape,  it  almost 
always  attacks  the  sufferer  at  some  time  during 
the  period  of  bodily  development.  According  to 
the  late  Dr.  Anstie,  the  middle  period  of  life  is  not 
fruitful  in  Jirst  atlacks  of  trigeminal  neuralgia 


"but,  given  a  declared  neuralgic  tendency,  the 
wear  and  tear  of  tliis  stage  tends  much  to  recall 
it.  In  women  utero-gestation,  the  exhaustion 
from  hsemorrhiige  at  partiu-ition,  menorrhagia,  or 
over-suckling,  as  well  as  the  sexual  changes  in 
middle  life,  are  especially  prone  to  reproduce 
facial  neuralgia.  It  is,  however,  in  the  period  of 
degeneration  that  the  worst  and  most  intract- 
able examples  occur. 

The  term  '  brow  ague  '  is  still  frequently  ap- 
plied to  a  neuralgia  of  the  first  division  of  the 
trigeminal,  which  cannot  be  referred  to  a  ma- 
larious origin.  Formerly,  when  malarious  fevers 
were  rife  in  this  country,  such  an  affection  was, 
doubtless,  of  common  occurrence ;  but  at  the 
present  day,  owing  to  drainage  and  cultivation, 
it  is  rare  for  this  cause  to  be  in  operation. 
Cases  do,  however,  occur,  and  these  may  usually 
be  recognised  by  regular  periodicity  in  the  at- 
tacks of  pain,  a  semi-algide  condition  of  the 
system,  and  the  rapid  and  effectual  influence 
of  quinine.    Cold  wind,  especially  -with  a  moist 
atmosphere,  has  an  undoubted  influence  in  start- 
ing neuralgia  of  the  fifth  nerve,  the  unprotected 
<;ondition  of  the  face  explaining  probably  its  pecu- 
liar liability  to  be  so  attacked.    There  appears 
reason  to  think,  however,  that  when  damp  with 
■cold  excites  an  attack  of  neuralgia,  there  must  be 
at  the  same  time  a  peculiar  condition  of  the  sys- 
tem, or  neuralgia  of  the  fifth  would  be  much  more 
common  in  this  climate  than  it  is.    Such  a  con- 
dition is  probably  of  a  rheumatic  or  gouty  nature, 
and  the  cold  seems  to  start  a  subacute  neuritis 
in  the  sheath  of  the  nerve.   As  regards  general 
conditions  predisposing  to  the  affection,  they  are 
those  common  to  neuralgia.    See  Netjkalcjia. 
.  Injury  of  the  nerve ;  foreign  bodies,  irritating 
either  this  or  some  other  nerve;  morbid  growths  of 
bone,  especially  such  as  cause  contraction  of  bony 
canals  traversed  by  branches  of  the  nerve  ;  and 
syphilitic  periostitis,  may  act  as  exciting  causes 
of  tic-douloureux.    Or  the  immediate  cause  may 
be  in  the  floor  of  the  cranium,  in  the  form  of 
tumours  or  disease  of  bone  or  of  membranes, 
aneurism,  or  abscess. 

SrsiPTOMS. — Some  obscure  feeling  of  discomfort, 
may  precede  the  outburst  of  actual  pain,  or  this 
may  occur  suddenly  and  without  warning  in  some 
part  of  the  district  supplied  by  the  fifth  nerve. 
There  will  be  one  or  more  foci  from  which  the 
pain  will  seem  to  emanate  in  swift  flashes,  a 
duU  aching  remaining  between  whiles,  of  a  very 
wearying  character.  Generally  short-lived  at 
first,  the  paroxysms  of  darting,  burning,  boring 
pain  gradually  increase  iu  severity  and  dura- 
tion. The  patient  sometimes  cringes  under  the 
violence  of  the  agony.  When  fairly  pronounced 
there  is  a  great  tendency  to  the  excitement  of  a 
paroxysm  by  the  influence  of  such  slight  irritants 
as  a  current  of  air,  a  sudden  noise,  or  the  mus- 
cular movements  concerned  in  speaking,  laughing, 
chewing,  blowing  the  nose,  or  cougliing.  The 
attack  of  tic  may  vary  to  any  extent  in  degree 
and  duration,  from  a  short-lived  paroxysm  which 
never  returns,  to  a  dis2ase  of  the  most  obstinate 
character,  embittering,  with  more  or  loss  con- 
.sr^antly  repeated  attacks,  the  whole  of  a  long  life. 
In  such  cases  it  has  a  tendency  to  remit  during 
the  course  of  severe  intercurrent  diseases. 

When  tha  oyhlhalmic  division  of  the  nerve  is 
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affected,  it  sometimes  happens  that  the  first 
notice  of  the  attack  is  an  exceeding  soreness  of 
some  spot  on  the  scalp,  recognised  only  on  brush- 
ing the  hair,  and  this  is  followed  some  hours 
aftei-Wivrds  by  pains  in  the  branch  of  nerve  distri- 
buted to  this  point.  The  pains  are  most  marked 
and  tenderness  on  pressure  can  generally  be 
noted  in  one  or  more  of  the  following  places— 
the  supra-orbital  notch,  at  a  point  a  little  above 
the  parietal  eminence,  in  the  upper  eyelid,  at 
the  junction  of  the  nasal  bone  with  its  cartilage, 
within  the  eyeball,  or  at  the  inner  angle  of  the 
orbit.    There  is  often  lachrymation,  with  redness 
of  the  conjunctiva,  and  sometimes  intolerance  of 
light.    There  is  sometimes  so  much  tenderness 
that  the  patient  cannot  wear  a  hat,  or  even  wash 
his  forehead.    Or  he  may  be  unable  to  blow  his 
nose.    If  one  or  two  hairs  be  drawn  over  this 
hyperaesthetic_  surface,  it  will  be  found  that  the 
tactile  discrimination  is  diminished,  as  compared 
with  the  corresponding  region  of  the  opposite 
side.   The  pain  is  sometimes  described  as  shoot- 
ing in  the  upper  eyelid,  or  going  between  the  eye- 
ball and  the  cavity  of  the  orbit,  extending  thence 
over  the  brow,  as  though  the  forehead  were  being 
slit  open.    Pressure  upon  the  parietal  point  will 
send  a  sort  of  heavy  dull  shock  into  the  eye. 
To  neuralgia  of  this  division,  in  consequence  of 
the  pain  being  limited  to  one-haLf  of  the  anterior 
aspect  of  the  head,  the  term  hemia-ania  has  been 
applied,  whence  the  migraine  of  the  French, 
and  the  vernacular  'megrim.'    The  neuralgic 
affection  constitutes,  however,  only  a  portion  of 
the  complex  group  of  phenomena   to  which 
the  term  migraine  is  properly  applicable,  and 
which  includes,  besides,  subjective  sensations  of 
dazzling  lights  or  colours,  often  of  a  zig-zag 
shape,  transient  hemiopia,   vertigo,  unilateral 
numbness  and  tingling  of  extremities,  impairment 
of  speech,  nausea,  and  vomiting.   See  Migkaine. 

When  the  superior  maxillary  division  is  in 
fault,  violent  pain  is  experienced  in  the  cheek- 
bone or  jaw,  or  in  both,  points  of  tenderness 
being  found  at  the  site  of  emergence  of  the 
infra-orbital  nerve,  over  the  malar  bone,  or  on 
the  gum  of  the  upper  jaw.  The  attacks  of  pain 
are  sometimes  accompanied  by  profuse  watery 
secretion  from  the  nasal  and  buccal  mucous 
membranes.  There  may  be  swelling  and  acute 
sensitiveness  of  the  lip  and  nostril,  the  slightest 
contact  with  which  causes  pain  to  shoot  widely 
in  various  directions,  sometimes  appearing  to 
affect  distant  parts  of  the  body.  Acute  pain  may 
also  occur  in  the  parotid  gland,  accompanied  by 
a  great  flow  of  saliva,  and  also  in  the  teeth. 

When  the  iliird  division  is  attacked,  points  of 
intensity  may  be  found  on  the  temple,  a  little 
in  front  of  tlie  ear,  at  the  place  of  exit  of  the 
inferior  dental  nerve,  at  the  side  of  the  tip  of 
the  tongue,  or  more  rarely  in  the  lower  lip.  The 
writer  has  under  his  care  two  ladies  past  middle 
life,  who  are  afflicted  with  neuralgia  of  this  divi 
sion.    In  one  the  pains  attack  both  sides  of  the 
lower  jaw  and  the  under  surface  of  both  borders 
of  the  tongue.    They  occur  in  plunges  of  agony 
which  cause  her  to  utter  a  kind  of  shrieking 
groan,  and  the  head  is  jorkod  convulsively 
They  are  brought  on  by  chewing,  swallowing" 
and  even  by  speaking.    Taste  is  not  affected. 
In  the  other  case  /he  pain  is  entirely  localised 
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in  tlie  left  side  of  tho  tongue-tip,  but  here  at 
times  it  is  so  intense  that  the  patient  rolls  on 
the  floor  in  agony.  There  is  slight  tenderness 
on  pressure,  but  no  painful  davtings  occur  at  the 
point  of  emergence  of  the  inferior  dental  norre. 
To  cases  of  this  kind  marked  by  lightnmg-like 
seizures  of  exquisite  character,  and  accompanied 
by  spasmodic  movements  of  the  facial  muscles, 
the  term  epileptiform  neuralgia  is  sometimes 
applied.  Hereditary  tendency  to  insanity  often 
accompanies  this  form.  The  lingual  branch  of  the 
fifth  is  happily  not  so  often  afifected  as  the  other 
portions,  lor  there  is  probably  no  form  of  neu- 
ralgia inA'olving  more  exquisite  suffering.  When 
the  aurieulo-temporal  division  is  affected,  pain  is 
located  in  the  outer  auditory  meatus  and  temple. 
Many  cases  of  so-called  ear-ache  are  doubtless 
examples  of  neuralgia  affecting  this  nerve. 

There  is  a  variety  of  trigeminal  neuralgia 
which  is  known  as  clavus  hystericus,  and  which 
occurs  chiefly,  but  by  no  means  solely,  in  fe- 
males, and  affects  the  period  of  bodily  develop- 
ment. It  is  characterised  by  intense  pam,  limited 
to  one  or  two  small  points  (the  parietal,  or 
supra-orbital),  and  resembling  the  driving  of  a 
nail  into  the  skull.  It  occurs  most  often  in  the 
ansmie,  and  has  frequently  been  mistaken,  with 
unfortunate  results,  for  some  inflammatory  affec- 
tion demanding  depletory  measures. 

In  severe  tic-douloureux  the  facial  muscles, 
those  of  the  tongue,  and  even  sometimes  those  ro- 
tating the  head,  may  be  spasmodicaUy  contracted 
by  reflex  action  {see  Trifacial  Nekve,  Diseases 
of)    With  supra-orbital  neuralgia  there  may  be 
blepharo-spasm  or  strabismus.    The  writer  has 
lately  seen  a  patient  liable  to  neuralgia  of  the 
supra-orbital  division  for  twenty  years  past,  in 
whom,  one  year  ago,  the  attack  began  to  be 
attended  with  complete  ptosis  and  external  stra- 
bismus, from  paralysis  of  the  third  nerve.  Acer- 
tain  amount  of  weakness  has  continued  between 
the  attacks,  but  it  is  as  an  immediate  sequel 
of  the  pain  that  the  loss  of  power  is  most 
strongly  marked.    Two  days  after  the  cessation 
of  the  pain  the  eyelid  can  be  raised  fairly  well 
and  the  eyeball  moved,  though  never  quite  freely. 
Some  degree  of  vaso-motor  paralysis  is  shown  by 
the  reddening  and  heightened  temperature  of  the 
face  and  swelling  of  the  veins,  which  occur  uni- 
lateraUy  during  the  paroxysffs  of  pain,  as  well 
as  by  the  soreness  of  skin,  indiciiting  probably 
a  temporary  congestion  which  remains  behind. 
To  the  same  cause  must  be  referred  the  extreme 
redness  of  the  conjunctivae  and  mucous  mem- 
brane of  the  nostrils,  with  increased  lachrjnnation 
and  flow  of  nasal   and  buccal  secretion  often 
observed  in  this  form  of  neuralgia.    The  hair  is 
very  liable  to  be  changed  in  colour  about  the 
seat  of  pain.    There  may  be  a  permanent  blanch- 
ing, as  of  the  greater  part  of  an  eyebrow  or  a 
small  tuft  upon  the  head,  or  the  change  may  be 
a  fluctuating  one,  the  colour  returning  during  the 
intermissions  of  the  disease.    Individual  hairs 
in  the  district  of  the  affected  nerve  may  be  hyper- 
trophied,  or  the  converse  may  happen ;  and  during 
the  persistence  of  attacks  the  hair  may  become 
brittle  and  fall  out,  to  return,  however,  when  the 
neuralgia  subsides.    Anstio  describes  a  state  of 
thickening,  the  result  of  subacute  inflammation, 
in  the  periosteum  of  bone  and  in  fibrous  fascia; 


in  the  neighbourhood  of  the  painful  points  of 
neuralgic  nerves.  Pressure  on  these  swellings  may 
not  merely  excite  pains  in  the  affected  branches, 
but  send  a  powerful  reflex  influence  through  the 
cord  to  distant  organs,  causing  vomiting,  or  affect- 
ing the  action  of  the  heart.    The  skin  is  apt  to 
grow  coarse,  and  patclies  of  pigment  to  occur 
in  the  painful  situations.    In  neuralgia  of  the 
second  and  third  divisions  the  corresponding 
half  of  the  tongue  is  sometimes  seen  to  be  covered 
with  fur  from  overgrowth  of  epithelium,  and 
this  even  when  the  process  of  masticiition  has 
taken  place  equally  on  each  side ;  or  there  may 
be  salivation  severe  enough  to  cause  a  Busj)icioii 
of  mercurial  action,  but  which  may  be  distin- 
guished by  its  being  unilateral.  Acute  inflamma- 
tion of  the  skin,  in  the  form  of  herpes  or  of 
erysipelas,  not  unfrequently  attends  neuralgia  of 
the  flfth,  especially  its  fii-st  division;  and  the 
eyeball  itself  may  become  in  similar  circum- 
stances the  seat  of  serious  inflammatory  action 
in  one  or  other  of  its  tissues.    There  may  be  a 
profuse  and  extensive  eruption  of  herpes,  leaving 
cicatrices  which  suggest  confluent  small-pox.  In 
such  a  case  neuralgic  pains  may  cease  during  the 
eruption,  to  recur  with  great  violence  whilst  this 
is  scabbing.     Acute  glaucoma  is  attended  by 
symptoms  whicn  appear  to  refer  it  to  trophie 
changes  consequent  on  neuralgia  of  the  ophthal- 
mic division  of  the  fifth.    There  appe.ars  reason 
to  think  that  recurrent  iritis  may  sometimes  b& 
due  to  neuralgia  or  some  kindred  affection  of  the 
same  division.    Common  sensation  is  frequently 
blunted  during  and  after  paroxysms  of  tic,  but 
occasionally  there  will  be  so  much  and  such  per- 
sistent hypersesthesia  of  the  skin,  that  the  pa- 
tient cannot  bear  the  face  to  be  washed.  In  epi- 
leptiform tic  the  sufferer  will  often  be  observed 
to  rub  violently  with  a  handkerchief  the  part  of 
the  face  affected  ;  but,  on  the  other  hand,  there 
are  cases  in  which  not  even  the  touch  of  a  light 
bonnet  can  be  borne,  so  exquisitely  sensitive  is  a 
portion  of  the  scalp.    A  touch  with  the  finger 
upon  this  locality  will  sometimes  cause  the 
patient  to  fall  to  the  ground. 

Diagnosis. — The  paroxysmal  character  of  the 
pains,  coupled  with  the  tenderness  on  pressing 
various  points,  sufficiently  indicate  tic-dou- 
loureux. The  only  condition  with  which  it  is 
at  all  easily  confounded  is  the  painful  anaesthesia 
which  is  apt  to  be  an  early  symptom  of  the  en- 
croachment of  a  tumour  upon,  or  some  other 
destructive  lesion  of,  the  trunk  of  the  nerve 
within  the  cranium  (see  Trifacial  Nerve,  Dis^ 
eases  of).  The  presence  of  pain  will  distinguish 
the  spasmodic  contractions  of  the  facial  muscles 
secondary  to  the  neuralgia  from  mimetic  spasm 
proper.  There  is  no  doubt  that  neuralgia  about 
the  forehead  is  often  mistaken  for  some  inflam- 
matory intracranial  mischief,  and  this  is  pecu- 
liarly liable  to  happen  where  either  ptosis  or 
strabismus  forms  part  of  the  symptoms.  Careful 
examination,  bearing  in  mind  the  points  of  dia- 
gnosis described,  ought  to  obviate  error.  Still 
more  important  is  it  to  avoid  the  error  of  ascrib- 
ing to  this  form  of  neuralgia  the  pain  occa- 
sioned by  the  growth  of  intracranial  tumour  {see 
Brain,  tumours  of).  It  must  be  remembered, 
too,  that  pus  in  tho  antrum  may  occasion  neu- 
ralgic svmptoms.    A  most  fruitful  source  ot  tn- 
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geminal  neuralgia  is  cai-ies  of  the  teeth.  The 
first  care  in  a  case  should  be  to  have  the  state  of 
the  teeth  accui-ately  investigated,  and  faulty  teeth 
removed  or  otherwise  treated.  It  may  happen 
that  a  tooth  betraying  no  outward  signs  of  decay 
is  carious  internally,  and  may  thus  easily  escape 
recognition 

Proonosis  and  Duration. — Tic-douloureux 
occurring  in  youth  and  apparently  as  an  accident 
of  exposure,  or  as  a  result  of  faulty  teeth,  may 
never  recur.  It  is  perhaps  more  common,  how- 
ever, for  repetitions  of  the  attack  to  take  place, 
alternating,  it  may  be,  with  neuralgia  in  other 
quarters.  Tic  is  not  unfrequently  liable  to  recur, 
especially  under  circumstances  of  depression, 
through  a  whole  lifetime,  but  it  may  never  have 
the  character  of  extreme  severity.  In  certain 
few  cases,  however,  it  is  not  only  obstinate,  but 
of  terrible  violence,  the  patient  being  incapaci- 
tated through  many  years  by  the  constantly 
recurring  affection.  The  pain  has  been  in  some 
cases  violent  enough  to  destroy  Ufe.  As  a  rule, 
however,  the  disease,  however  severe  the  agony 
entailed  by  it,  does  not  seem  of  itself  to  shorten 
the  duration  of  the  life  which  it  fills  with  suffer- 
ing. 

Treatment. — As  in  neuralgia  generally,  the 
treatment  is  partly  constitutional  and  partly  local 
and  palliative  of  suffering  {see  Neuralgia).  The 
hypodermic  injection  of  morphia  holds  the  first 
place  as  a  means  of  relief.  It  is  well  to  begin 
with  a  small  dose,  say  ^th  grain,  and  repeat  it 
in  the  course  of  twelve  hours  if  necessary.  If 
the  doses  employed  can  be  kept  at  a  moderate 
amoimt,  there  will  not  be  much  fear  of  opium- 
hunger  being  created,  and  they  can  be  discon- 
tinued without  difficulty  as  the  disorder  subsides. 
The  injection  is  quite  as  efficacious  when  made 
in  the  arm  as  in  the  face.  Blisters  are  often  of 
great  service.  A  small  one  should  be  applied 
over  the  branches  of  the  cervico-occipital  nerve 
at  the  nape  of  the  neck,  and  repeated  if  ne- 
cessary. The  constant  voltaic  current  is  some- 
times useful.  A  sufficient  number  of  cells  (from 
four  to  eight  or  ten)  should  be  employed  to 
give  such  a  current  as  causes  the  negative  pole 
to  impart  a  very  distinct  burning  sensation. 
The  circulation  should  never  be  abruptly  opened 
by  the  removal  of  the  rheophore,  but  on  applying 
and  when  leaving  off  a  gradual  heightening  or 
lowering  of  the  strength  should  take  place,  in 
order  to  avoid  a  shock.  The  rheophores  should 
be  fitted  with  sponges  well  moistened  with  salt 
and  water,  or  with  carbons  plunged  for  a  minute 
or  two  in  hot  water.  The  application  may  be 
continued  for  five  or  ten  minutes  at  a  time,  and 
be  repeated  several  times  daily.  In  some  cases 
of  tic  a  combination  of  20  or  30  grains  of  chlo- 
ride of  ammonium  with  five  drops  of  nepenthe, 
taken  two  or  three  times  a  day,  is  singularly 
efficacioufl. 

Croton  chloral — 2  to  4  grains  in  a  piU  taken 
every  two  liours  for  a  few  times — may  be  some- 
times employed  with  advantiige.  So,  also,  the 
tincture  of  gelsemium  sempervirens,  given  in 
doses  of  15  to  20  minims  every  two  hours,  till 
relief  is  obtained.  The  hydrate  of  chloral  in  a 
dose  of  20  grains  will  sometimes  be  of  groat  ser- 
vice, if  the  pain  is  not  very  severe,  in  procuring 
a  natural  kind  of  sleep  from  which  the  patient 
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wakes  relieved.  If,  however,  the  pain  be  severe, 
chloral  is  useless.  It  is  important  not  to  con- 
found the  epithelial  overgrowth  of  the  tongue, 
which  so  commonly  occurs  in  tic,  with  the  ordi 
nary  furring  from  digestive  difficulties  which  i» 
supposed  to  indicate  a  necessity  for  purgatives, 
It  will  be  observed  that  it  only  affects  a  lateral 
half. 

In  two  cases  of  epileptiform  tic  of  from  seven 
to  ten  years'  duration,  which  had  resisted  all 
treatn.ent,  and  incapacitated  the  sufferers  from 
earning  their  livelihood,  the  writer  had  two  out 
of  the  three  divisions  of  the  trigeminal  stretched, 
with  most  satisfactory  results.  In  one  case  five 
months,  in  the  other  about  twelve  months  have 
elapsed  since  the  operation,  without  return  of 
pain.  It  appears  to  be  essential  that  not  only 
the  central  end  of  the  nerve  should  be  pulled 
upon  with  considerable  force,  but  also  the  peri- 
pheral portion.  A  considerable  amount  of  cuta- 
neous ansesthesia  ought  to  follow  the  operation, 
though  it  usually  does  not  last  more  than  a  few 
days.    See  Nerves,  Diseases  of. 

T.  Buzzard. 

TIN",  Poisoning  by. — Stnon.  :  Fr.  Empoi- 
sonnement  par  I'&ain  ;  Ger.  Zinnvergiftung. 

The  importance  of  tin  as  a  toxic  agent  has  only 
recently  been  recognised ;  for  although  attention 
was  drawn  nearly  a  century  ago  to  the  possible 
danger  attending  the  use  of  tinned  vessels  for  culi- 
nary purposes,  the  danger  was  supposed  to  be 
due  simply  to  the  contamination  of  the  metal 
with  arsenic.  Subsequently  alarm  was  excited  in 
consequence  of  the  employment  of  alloys  of  tin 
for  the  storage  of  tinned  preserved  articles  of 
food,  such  as  meat,  vegetables,  and  fruits ;  but 
here  again  the  danger  has  been  assigned  to  the 
lead  with  which  the  tin  is  alloyed,  a  lead-tin 
alloy  being  used  for  the  construction  of  the 
capsules  employed.  Very  recently,  however, 
attention  has  been  directed  to  the  tin  with 
which  tinned  foods  are  almost  invariably  con- 
taminated, as  itself  presenting  a  source  of  danger 
to  the  consumer.  It  is  known  that  the  soluble- 
salts  of  tin,  met  with  in  commerce  as  Dyer's  salt, 
pink  salt,  &c.,  are  poisonous ;  and  experiments 
on  animals  show  that  even  the  insoluble  hy- 
drated  oxides  of  tin  are  fatally  poisonous,  the 
oxides  being  no  doubt  dissolved  in  the  alimentary 
fluids,  tin  having  been  detected  after  death  in 
such  cases  in  the  liver  and  other  solid  viscera. 
Certain  kinds  of  sugar  recently  brought  into 
commerce  are  prepared  by  a  process  which  in- 
troduces tin  to  the  extent  of  from  one-fourth 
to  one-third  of  a  grain  per  lb.  of  sugar  into  the 
manufactured  article;  and  it  ia  at  present  a 
moot  point  whether  these  sugars  are  innocuous 
or  deleterious. 

Anatomical  Charactbrs. —  The  post-mortem 
appearances  in  fatal  poisoning  by  tin  are  those 
of  the  mineral  irritants.  The  cases  observed 
have  been  too  rare  to  be  spoken  of  otherwise 
than  generally.    See  Poisoning. 

Symptoms. —  Of  those  but  little  is  known. 
Concentrated  solutions  of  stannous  chloride  and 
of  stannic  chloride— the  lower  and  higher  chlo- 
rides respectively  of  the  metal— are  known  to  act 
as  irritant  poisons.  Neurotic  symptoms  are  also 
manifested,  so  that  tin-salts  do  not  appear  to 
5  M 
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act  simply  as  irritants.  In  largo  doses  the 
chloridos  produce  fatal  results.  Probably  the 
toxic  results  are  heightened  by  the  free  hydro- 
chloric acid  invariably  present  in  the  commercial 
solutions  of  stannous  and  stannic  chlorides. 

Tkkatuent. — The  treatment  to  be  employed 
is  that  for  mineral  acids.    See  Poisoning. 

Thomas  Stevenson. 

TINEA  (tinea,  a  moth-worm). — Stnon.  :  Fr. 
Teigne;  Ger.  Flechte ;  Tinea. 

Definition. — A  class  of  diseases  of  the  skin, 
due  to  tile  presence  of  vegetable  parasites  in  the 
integumentary  structures.  The  term  is  also  em- 
ployed as  a  generic  name  for  the  organisms 
themselves. 

Varieties. — The  varieties  of  tinea  generally 
distinguished  are  Tinea  tonsuratis ;  Tinea  Icerion; 
Tinea  circinata  ;  Tinea  sycosis ;  Tinea  ungium  ; 
Tinea  versicolor  ;  and  Tinea  favosa.  The  first 
five  are  varieties  caused  by  the  same  fungus,  and 
are  included  under  the  term  Tinea  triohophytina. 
Tinea  favosa  is  described  in  the  article  Favus  ; 
tinea  versicolor  in  the  article  Phytosis  Versi- 
color ;  and  tinea  sycosis  is  also  referred  to 
under  the  heading  Sycosis. 

1.  Tinea  tonsurans. —  Stnon.:  Ringworm 
of  the  hairy  scalp ;  forrigo  scutulata  and  herpes 
tondens  of  old  writers. 

Description. — This  is  a  chronic  disease  of  the 
scalp,  resulting  from  an  attack  on  the  epithelial 
tissues  of  a  fungus  called  trichophyton  tonsurans. 
The  characteristic  lesion  is  a  textural  alteration  of 
the  hairs,  due  to  the  growth  of  the  fungus,  -which 
causes  them  to  become  lustreless,  opaque,  dry, 
swollen,  and  brittle,  and  to  break  off  close  to  the 
scalp,  as  though  nibbled  away,  at  the  same  time 
that  they  are  surrounded  and  invaded  by  fungus- 
elements.  This  change  takes  place  over  more 
or  less  circular  areas,  which  are  of  varying  size, 
from  a  threepenny-piece  to  that  of  the  palm  of  the 
hand,  and  are  the  seat  of  fine,  white,  meal-like 
desquamation.  The  fungus,  once  implanted  upon 
the  surface,  leads  to  the  changes  detailed  in 
the  article  Epiphytic  Skin-Diseases.  There 
may  be  many  spots  of  disease,  or  only  one. 
Clinically  it  is  important  to  be  aware  that 
the  disease  may  vary  in  appearance  from  the 
typical  characters  above  described.  The  patch 
of  tinea  tonsurans  may  not  be  circular  but 
irregular,  which  may  be  due  to  the  coalescence 
of  two  or  more  patches.  In  strumous  subjects 
a  certain  amount  of  pus  may  be  produced  at  the 
seat  of  mischief;  and  this,  together  with  the 
hairs,  may  be  matted  together  into  a  semi-crust, 
in  which  the  diseased  hairs  of  ringworm  are  not 
very  recop:ni  sable  at  first.  Lastly,  in  chronic 
cases  of  tinea  tonsurans,  there  may  be  only  a 
diseased  hair  here  and  there  amongst  the  healthy 
ones,  and  these  are  very  liable  to  be  overlooked. 
To  be  made  aware  of  these  variations  in  appear- 
ance is,  however,  to  greatly  facilitate  the  diag- 
nosis. "Whenever  the  growth  of  hairs  seems  to 
"be  interfered  with  in  a  patchy  form,  and  there 
is  desquamation,  a  careful  examination  should 
always  be  made  for  the  parasite  in  the  hairs. 
Tinea  tonsurans  (of  the  scalp)  often  co-exists 
with  T.  circinata  (of  the  general  surface),  and 
the  latter  may  extend  to  the  scalp  and  there 
become  T.  tonsurans.    Thus  these  two  varieties 


TINEA. 

are  essentially  the  same  in  nature,  the  only  dif- 
ference being,  that  in  the  one  case  the  fungus 
attacks  a  hairy  part,  and  causes  a  peculiar  change 
in  the  hairs  ;  and  in  the  other  it  grows  on  parts 
where  any  implication  of  hairs  is  a  secondary 
feature. 

In  examining  a  hair,  it  should  be  soaked  for 
some  time  in  diluted  liquor  potass<e,  placed 
on  the  slide,  and  covered  by  thin  glass  in  the 
usual  way ;  and  then  a  little  pressure  should 
be  made,  so  as  to  flatten  the  piece  of  hair  to 
separate  its  component  fibres,  by  getting  as  it 
were  a  thinner  section,  to  bring  the  fungus 
more  readily  into  view.  The  fungus,  the  tri- 
chophyton tonsurans,  as  usually  seen,  consists 
almost  entirely  of  cotiidia,  or  those  reproduce 
tive  bodies  commonly  called  spores.  They  are 
round,  -003  to  -007  mm.  long,  by  -003  to  -004 
mm.  broad  (equivalent  to  from  to 
in.)  very  uniform  in  size,  however,  in  any  par- 
ticular case;  nucleated ;  sometimes  constricted; 
and  very  abundant  about  the  roots  of  the  hair. 
The  mycelial  filaments,  when  seen,  are  few, 
jointed,  somewhat  undulated,  and  with  interior 
granules.  The  fungus  attacks  both  the  hairs 
and  other  epithelial  structures. 

Diagnosis. — The  diagnosis  of  tinea  tonsurans 
is  at  once  made  by  the  presence  of  the  short, 
texturally  altered,  and  broken-off  hairs ;  and 
attention  should  be  given  to  this  point,  and  not, 
as  is  too  often  done,  to  the  mere  '  eruptive ' 
phase  of  the  complaint. 

Treatment. — The  treatment  is  most  disap- 
pointing, and  it  is  difiScult  to  enforce  with  any 
great  degree  of  success,  except  in  cases  under  the 
immediate  eye  of  the  medical  attendant.  It  is 
needless  to  enter  here  into  detail  at  length,  and 
the  follovring  is  a  summary  of  the  treatment 
of  ringworm,  as  applicable  to  the  majority  of 
cases.  There  are  three  indications.  First,  we 
must  improve  the  general  nutritive  tone  of  those 
attacked,  for  thereby  the  fungus  finds  a  less 
favourable  soil  for  growth.  Secondly,  we  have 
to  get  rid  of  the  fungus ;  and  this  is  effected  in 
two  ways,  partly  by  removing  as  far  as  possible 
all  diseased  hairs  by  epilation,  and  partly  by 
bringing  parasiticides  in  contact  with  the  diseased 
structures.  And,  thirdly,  it  is  necessary  to  secure 
an  entirely  new  growth  of  hair,  since,  practically, 
hairs  once  attacked  by  the  fungus  never  return  to 
a  healthy  condition  ;  and  the  occurrence  of  this 
latter  desideratum  is  favoured  in  proportion  as 
epilation  is  complete,  and  is  accelerated  by  stimu- 
lation after  the  removal  of  the  diseased  hairs. 

The  first  indication  above  stated  is  effected  by 
the  administration  of  good  food  ;  by  placing  the 
patient  under  the  influence  of  good  hygienic  con- 
ditions ;  by  prescribing  cod-liver  oil,  iron,  quinine, 
or  arsenic,  according  as  the  constitutional  state  is 
one  of  a  strumous  or  lymphatic  nature,  or  is  at- 
tended by  anDemia,  debility,  or  the  like.  Fatty 
substances  of  all  kinds,  when  they  can  be  di- 
gested, are,  as  a  rule,  to  be  taken  by  children 
suffering  from  severe  ringworm. 

As  regards  the  second  indication,  before  epila- 
tion or  parasiticides  are  used,  the  hair  should  be 
cleared  away  from  off  and  around  the  diseased 
surfaces.  If  there  are  many  places  about  the  scalp, 
it  is  well  to  cut  all  the  hair  off.  It  is  best  removed 
by  the  scissors :  if  the  scalp  be  shaven,  it  ifl 
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mostly  excoriated  and  made  tender,  so  that  strong 
remedies  cannot  be  so  well  applied.  The  prefer- 
able plan  is  to  cut  the  hair  as  close  as  possible 
to  the  scalp  with  scissors,  and  to  repeat  the  opera- 
tion every  few  days.  When  the  hair  has  been 
removed,  the  diseased  surfaces  appear  as  more 
or  less  weU-deflned  circular  areas  or  patches, 
■which  are  darker  than  the  healthy  scalp,  covered 
by  scales,  and  studded  by  hairs,  which  are 
ewoUen,  thickened,  lustreless,  and  brittle.  Epila- 
tion is  now  to  be  proceeded  -with.  The  nurse, 
mother,  or  medical  man,  whoever  it  may  be, 
should  take  a  pair  of  ciliary  forceps,  and  clear 
away  the  hairs  as  far  as  practicable,  over  an 
area  of  an  inch  or  more  in  diameter  at  a  sitting ; 
many  hairs  break  off,  but  some  come  away  whole, 
and  if  they  do  break  away,  more  decided  access 
is  given  to  the  follicles  for  parasiticides.  All 
patches  should  be  epilated,  the  operation  being 
repeated  over  the  same  areas  from  time  to  time, 
as  the  diseased  hairs  grow  up.  After  epilation, 
two  or  three  courses  may  be  adopted.  The  part 
may  be  blistered,  or  parasiticides  of  a  non -vesica- 
ting character — and  their  name  is  legion — may 
be  applied,  or  a  plan  combining  the  use  of  both 
means  may  be  adopted.  Repeated  blistering 
with  acetic  acid,  or  acetum  cantharides,  may  be 
resorted  to,  but  perhaps  the  mixed  course  is  the 
best.  It  is  a  good  plan  to  blister  occasionally 
or  once  a  week,  going  over  the  same  parts  two  or 
three  or  more  times  after  each  blistering,  allow- 
ing time  to  get  the  scab  off,  then  rubljing  in 
freely  a  parasiticide  for  several  days,  and  then 
re-applying  the  blister.  The  best  parasiticides 
are  the  iodine  liniment,  sulphur  compounds,  mer- 
curials, tar,  creasote,  and  carbolic  acid,  which 
may  be  variously  combined  in  strength  accord- 
ing to  the  age  of  the  child.  The  ointment  form 
is  preferable,  and  it  should  be  thoroughly  in- 
uncted  night  and  morning.  Very  small  invete- 
rate patches  may  be  treated  by  croton  oil  lini- 
ment, to  excite  the  formation  of  pustules  round 
each  hair,  or  better  still  artificial  kerion.  The 
hair  is  thus  loosened  and  got  rid  of.  The 
number  of  remedies  for  ringworm  is  legion ;  but 
the  particular  remedy  used  is  not  so  important, 
as  that  it  be  used  vigorously,  with  epilation,  tiU 
every  vestige  of  a  diseased  hair  has  disappeared. 
In  fact,  the  entire  absence  of  any  short,  thick, 
brittle  stubs,  which  may  be  broken  off  quite  in  the 
follicles,  and  the  springing  up  of  fine,  downy, 
silky  hairs,  are  the  only  real  proof  that  a  scalp 
ringworm  is  cured.  During  this  treatment  the 
head  should  be  well  washed  every  day,  and  light 
linen  or  silk  caps  must  be  worn.  The  individual 
affected  is  to  be  regarded  as  capable  of  spreading 
the  disease  from  person  to  person,  or  of  convey- 
ing riogworm  of  the  surface,  tinea  circinata,  to 
adults.    Change  of  air  is  always  desirable.^ 

The  third  indication,  namely,  the  promotion  of 
the  re-growth  of  the  hair,  is  secured  by  the  use  of 
some  stimulating  wash.  The  following  is  a  good 
one:— Tincture  of  lytta  6  drachms;  distilled 
vinegar,  2  ounces  ;  spirit  of  rosemary,  2  ounces  ; 
glycerine,  2  drachms;  and  6  ounces  of  rose- 
water  ;  to  be  well  sponged  into  the  roots  of  the 
hair  night  and  morning. 

2.  Tinea  kerion.  —  Descbiption.  —  This  is 
not  a  common  disease.  It  is  a  modification  of 
tinea  tonsurans  in  which  each  separate  hair- 


follicle  is  swollen  and  prominent,  and  exudes  a 
puriform  fluid  like  mistletoe  juice.  The  joint 
result  of  the  swelling  of  the  many  hair-follicles 
together  is  the  production  of  a  raised  boggy  cir- 
cular swelling,  studded  over  with  minute  orifices, 
discharging  muciform  fluid.  In  some  cases,  it 
would  seem  as  if  subcutaneous  formation  of  pus 
were  about  to  take  place.  The  hairs  lie  loose  in 
the  follicles,  having  been  detached  from  the  fol- 
licular linings  by  the  exudation  ;  and  they  are 
readily  pulled  away,  and  indeed  often  fall  out 
spontaneously.  If  they  remain  in  the  follicle  for 
any  time,  they  are  apt  to  get  very  brittle.  This 
disease  is  idiopathic  ;  or  it  may  be  set  up  by  the 
use  of  irritant  remedies  to  the  scalp,  by  which 
the  follicles  are  inflamed. 

TEEA.TMBNT. — This  discasB  cures  itself,  so  to 
speak.  The  hairs,  being  loose  in  the  follicles,  are 
readily  removed  therefrom,  and  with  them  the 
fungus  ;  or  so  little  of  it  is  left  behind  that  the 
mildest  parasiticides  alone  are  required.  Epila- 
tion, in  fact,  is  both  easy  and  immediately  suc- 
cessful. The  writer  was  the  first  to  demonstrate 
the  parasitic  nature  of  the  disease,  and  his  ex- 
perience teaches  him  that,  as  a  rule,  all  that  is 
needed  is  the  removal  of  the  hairs,  and  the  use 
of  soothing  remedies,  such  as  liquor  plumbi  oint- 
ment. 

3.  Tinea  circinata. — Synon.  :  Eingworm  of 
the  surface.  —  Descbiption. — As  stated  above, 
this  disease  is  produced  by  the  same  fungus  that 
is  present  in  tinea  tonsurans,  but  it  is  an  affec- 
tion of  non-hairy  parts.  It  generally  begins  by.  a 
small  scurfy  spot,  or  rarely  a  minute  red  patch 
with  a  vesicular  edge.  In  either  case  the  fuUy 
developed  disease  consists  of  one  or  more  well- 
defined  circular  patches,  the  bounding  edge  being 
red,  raised,  and  vesicular ;  whilst  the  central  area 
is  much  paler,  and  is  the  seat  of  branny  desqua- 
mation. If  an  examination  be  made  of  scrapings 
from  the  surface  of  the  patch,  the  fungus  will  bo 
detected,  and  in  its  mycelial  form  chiefly.  Tinea 
circinata  is  common  alsout  the  forehead,  cheek, 
chin,  and  back  of  the  neck,  but  also  occurs  on 
other  parts  of  the  body.  It  often  co-exists  with 
tinea  tonsurans  ;  and  it  can  give  rise  to  the  latter 
by  transmission  to  the  scalp  of  its  fungus-ele- 
ments, or  by  its  extension  from  the  face  or  neck 
to  hairy  parts  of  the  scalp. 

In  some  cases,  especially  in  persons  who  per- 
spire, and  in  hot  weather — that  is  to  say,  under  the 
combined  influence  of  heat  and  moisture,  and 
consequently  in  hot  climates — riugwoiTn  of  the 
surface  may  be  very  severe  and  extensive.  The 
circular  patches  are  very  large,  with  well-defined 
edges,  spreading  over  various  regions  of  the  body. 
The  common  seat  is  the  fork  of  the  thigh,  to 
which  it  may  be  localised,  festooning  downwards 
some  little  way.  This  is  the  eczema  marginatum 
of  Hebra,  an  eruption  often  seen  in  England.  In 
other  cases  there  may  be  rings  or  patches,  still 
with  papular  or  vesicular  edges  and  desquamat- 
ing centres,  scattered  over  the  buttocks,  the  thighs, 
about  the  front  of  the  chest,  the  axilloB,  or  the  neck 
and  face ;  two,  three,  or  more  places  being  affected 
at  a  time.  This  condition  is  common  in  China, 
India,  and  other  hot  climates,  and  to  it  the  terms 
'  Dhobie's '  and  '  washerwoman's  itch,'  '  Indian 
ringworm,'  and  'Chiiioso  ringworm,'  are  applied. 
But  these  locally-named  varieties  are  all  modifi- 
5  u  2 
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cations  of  common  tinea  circinata  ;  and  the  -writer 
has  seen  equally  severe  cases  in  England  in  very 
hot  seasons. 

Diagnosis. — The  diagnosis  is  made  certain  by 
microscopic  examination,  and  the  detection  there- 
by of  the  fungus.  All  circular  -well-defined 
patches  of  skin-disease,  -with  papular  or  vesi- 
cular edges  and  paler  desquamating  centres, 
should  be  examined  for  a  parasitic  cause. 

Treatment. — Tinea  circinata  is  usually  easily 
cured  by  the  inunction  of  any  of  the  parasiti- 
cides abeady  mentioned;  but  such  treatment  may 
be  preceded  by  the  application  of  some  mild 
vesicant,  as  acetic  acid  or  blistering  fluid,  to 
remove  the  epidermic  layers  in  which  the  fungus 
mostly  flourishes.  In  some  cases  the  disease  is 
very  obstinate,  but  most  -will  yield  to  the  free 
application  of  a  hyposulphite  of  soda  lotion,  5SS 
to  3ij  of  -water ;  or  to  repeated  applications  of 
gunpowder  or  goa  powder  made  into  a  paste 
■with  vinegar. 

4.  Tinea  sycosis. — Tinea  sycosis  is  also  pro- 
duced by  the  attack  of  the  trichophyton  tonsu- 
rans upon  the  hairy  parts  of  the  face,  namely, 
the  whiskers,  or  more  commonly  the  beard.  It 
is  fully  described  xmder  its  own  heading.  See 
Sycosis. 

5.  Tinea  versicolor. — This  disease  is  cha- 
racterised by  the  presence  of  fa-wn-coloured,  more 
or  less  circular,  patches,  slightly  raised,  itchy, 
and  the  seat  of  branny  desquamation.  The 
fungus  is  the  Microsporon  furfur,  composed  of 
conidia  of  a  round  shape,  '0008  to  '002  mm.  in 
diameter,  collected  together  into  characteristic 
heaps,  connected  by  a  network  of  thick  wa-py 
and  branched  threads.  In  examining  for  the 
fungus  a  very  small  piece  and  a  very  thin  layer 
of  scale  must  be  taken,  and  it  must  be  rendered 
very  transparent  by  potash,  and  gently  pressed 
out  between  the  glasses.  For  a  description  of 
the  disease  see  Phttosis  Vebsicolob. 

Onyclioinykosis.  — Definition.  — Parasitic 
disease  of  the  naUs. 

Desceiption. — Occasionally  the  trichophyton, 
and  very  rarely,  the  achorion,  wiU  attack  the  nail, 
sending  mycelial  threads  through  the  nail-sub- 
stance, and  rendering  the  nail  opaque,  thickened, 
and  brittle.  Other  causes  produce  thickened, 
opaque,  brittle  nails,  such  as  psoriasis,  syphilis, 
general  debility,  general  eczema,  lichen  ruber ; 
but  in  parasitic  disease  only  a  single,  or  perhaps 
two  or  three  nails  are  affected,  the  nails  of  the 
feet  •'escaping  almost  invariably.  Hence,  in  all 
cases  where  only  one  or  two  nails  are  opaque, 
.brittle,  and  thickened,  a  careful  examination  of 
the  nail-substance  should  be  made  for  fungus- 
elements.  Onychomykosis  may  occur  with  tinea 
circinata,  the  latter,  in  fact,  investing  the  nail, 
or  it  may  be  derived  by  contact  with  tinea  ton- 
surans, as  in  the  case  of  those  who  attend  to 
ringworm  cases. 

Tbeatmbnt. — The  treatment  consists  in  scrap- 
ing away  the  nail-substance  and  soaking  the  parts 
continuously  in  hyposulphite  of  soda,  sulphurous 
acid  lotion,  or  some  approved  parasiticide. 

TiLBUET  Fox.' 

TINKLIwa,  METALLIC— A  sound  of 
a  peculiar  quality,  which  the  name  sufiiciently 
'  Eeylsedby  Dr.  T.  Colcott  Fox. 


defines,  occasionally  heard  on  auscultation  in 
connection  -with  cavities  in  the  chest.  See  Physi- 
cai.  Examination. 

TINNITUS  (Lat.).— Synon.:  Fr.  Bourdoniw 
ment  d' Oreilles ;  Gar.  Summen;  Klingen. — This 
term,  which  is  commonly  used  when  speaking  of 
noises  in  the  ears,  is  a  frequent  symptom  in  many 
diseases  of  the  external,  middle,  and  inner  ear. 
It  is  usually  present  in  all  those  conditions  where 
there  is  -undue  pressure  on  the  labyrinth ;  for 
instance,  when  there  is  pressure  on  the  tympanic 
membrane  from  cerumen,  imperfect  entrance  of 
air  into  the  tympan-um,  due  to  obstruction  of  the 
Eustachian  tube,  or  efiusion  within  the  tympanic 
cavity.  It  accompanies  most  inflammatory  dis- 
eases of  the  external  or  middle  ear ;  follows  in- 
juries to  the  tympanic  membrane,  and  blows  oir 
the  head  or  ear;  may  occur  in  aneurism  at  the 
base  of  theskuU;  and  is  a  prominent  symptom  in 
all  nervous  affections  of  the  auditory  apparatus, 
as  weU  as  in  many  states  of  disordered  hearing 
where  the  ear  is  healthy.  So  infinite  are  the 
degrees  and  variations  in  this  symptom  that 
there  is  probably  no  known  sound  to  which  it 
has  not  been  compared  by  patients.  When  tin- 
nitus is  due  to  some  curable  local  cause,  the 
symptom  rapidly  disappears  -with  its  removal. 
When,  however,  it  accompanies  deafeess  in  ner- 
vous affections,  it  is  often  the  more  troublesome 
symptom  of  the  two,  and  the  less  amenable  to 
treatment.  Strychnia  is  the  most  useful  tonic 
in  ear-affections,  and  quinine  the  least  suitable, 
as  this  drug  exercises  a  distinctly  injurious  effect, 
if  taken  in  large  doses.  See  Eae,  Diseases  of; 
HwARiNO,  Disorders  of ;  and  Vketigo. 

W.  B.  Dalby. 

TITUBATION  {titiibo,  I  stagger). — ^A  term 
for  staggering  or  stumbling  gait.  See  Cehe- 
BEixnM,  Diseases  of ;  and  Vertigo. 

TOBACCO,  Poisoning  by. — Synon.:  Fr. 

Empoissonement  far  le  Taboo ;  Ger.  Tahakver- 
giftung. — The  minor  effects  of  tobacco-poisoning 
— nausea,  depression,  vomiting,  vertigo — are  well 
kno-wn  to  the  incipient  smoker.  Fatal  poisoning 
by  tobacco  rarely  occurs,  except  through  its 
ignorant  administration  by  mouth  or  rectum. 
Cases  of  nicotine-poisoning  are  stiU  more  rare, 
this,  the  volatile  active  alkaloid  of  tobacco,  not 
being  readily  procurable. 

Anatomical  Characters. — After  death  from 
tobacco-poisoning  the  organs  and  tissues  have 
a  tobacco-like  odour,  and  the  odour  of  nicotine 
becomes  more  pronounced  on  treating  them  with 
liquor  potassse.  Turgescence  of  the  brain  has 
been  described  ;  but,  beyond  the  odour,  there  is 
nothing  diagnostic  in  the  appearances. 

Symptoms. — When  a  strong  decoction  of  to- 
bacco or  snuff  is  administered,  either  by  mouth 
or  rectum,  very  speedily — usually  in  about  five 
minutes — the  patient  is  seized  -with  vertigo, 
acute  abdominal  pain,  nausea,  and  vomiting. 
The  skin  is  pallid  and  bathed  in  perspiration. 
Stupor  supervenes,  -with  partial  or  general  con- 
■vulsions,  and  stertorous  respiration ;  and  death 
may  result  in  fifteen  or  twenty  minutes,  pre- 
ceded by  dilatation  and  insensibility  of  the  pupils. 
When  the  alkaloid,  nicotine,  is  swallowed,  insen- 
sibility supervenes  almost  immediately;  the- 
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pupils  are  -widely  dilated;  respiration  is  speedily 
euspeuded ;  and  the  patient  dies  in  three  or  four 
minutes. 

Diagnosis. — The  odoiir,  coupled  -mth  the 
above-described  symptoms,  -would  leave  no  doubt 
as  to  the  nature  of  the  case.  Usually  there  is 
a  history  of  administration. 

Prognosis. — The  prognosis  is  in  all  cases 
unfavourable.  Fatal  Dose. — Thirty  grains  of  to- 
bacco are  said  to  have  proved  fatal.  A  drop  or 
two  of  nicotine  -would  doubtless  prove  fatal. 

Treatment. — The  treatment  of  poisoning  by 
tobacco  consists  in  the  exhibition  of  emetics, 
followed  by  tannin  freely  in  any  form  to  render 
the  alkaloid  insoluble.  Strong  tea,  coffee,  and 
stimulants  should  also  be  administered.  Iodine, 
dissolved  with  iodide  of  potassium,  has  been 
recommended ;  but  is  probably  of  little  effi- 
cacy, and  is  undoubtedly  irritating  to  the  sto- 
mach. Twenty  to  thirty  minims  of  tincture  of 
nux  vomica  may  be  given,  and  repeated  at  inter- 
vals ;  or,  better,  a  hypodermic  injection  of  ^ 
grain  of  the  nitrate  or  other  soluble  salt  of 
strychnia  may  be  administered. 

Thomas  Stevenson. 

TOUE,  Want  of. — This  expression,  al- 
though commonly  employed  in  a  somewhat  loose 
and  unscientific  manner,  is  sufficiently  imder- 
Etood  in  the  main.  To  appreciate  its  meaning,  it 
is  first  necessary  to  enquire  what  tone  is.  In  the 
widest  sense  of  the  term,  a  person  may  be  de- 
scribed as  being  in  tone  when  his  several  organs 
individually  discharge  their  functions  in  a  per- 
fect manner,  and  act  harmoniously  as  a  whole, 
just  as  a  -violin  is  said  to  be  in  tune  when  me- 
lody can  be  educed  by  striking  its  individual 
strings.  More  correctly,  tone  is  applied  to  a  con- 
dition of  the  muscular  system,  as  signifying  that 
state  of  tension  in  which  voluntary  muscular 
efforts  can  be  produced  and  continued  -with  a 
healthy  and  pleasurable  feeling ;  and  also  to 
muscular  organs,  to  indicate  a  certain  degree  or 
power  of  contraction  of  their  walls. 

.SItiologt  and  Pathology. — Various  factors 
combine  to  produce  and  maintain  muscular  tone. 
First,  this  state  is  dependent  on  a  proper  supply 
of  nervous  energy;  secondly,  nourishment  and 
oxygen  must  be  furnished  in  abundance;  thirdly, 
the  products  of  waste  must  be  thoroughly  re- 
moved from  the  system ;  and  fourthly  the  worlc 
required  of  the  muscidar  tissue  must  not  be 
excessive,  that  is,  a  certain  amount  of  rest  must 
be  afforded  to  it. 

Want  of  muscular  tone  results,  then,  from 
failure  of  any  of  these  circumstances. 

1.  Nervous  failure. — Whatever  view  may  be 
taken  of  the  nature  of  nervous  and  muscular 
force,  modern  research  has  shown  that  they  are 
intimately  connected  with  each  other.  If  the 
nerve-supply  be  cut  off,  muscles  waste ;  and 
vice  versd,  if  the  muscles  remain  unemployed, 
their  nerve-centres  suffer.  The  effect  of  nervous 
disease  or  disorder  in  producing  loss  of  muscular 
tone  is  illustrated  by  such  neuroses  as  hysteria 
and  epilepsy,  by  some  forms  of  mental  disease, 
and  by  the  large  but  indefinite  class  of  cases 
known  as  '  nervous  debility,'  of  which  mental 
strain,  anxiety,  sexual  excess,  and  alcoholism  are 
frequently  the  exciting  causes.    It  is  in  these 
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cases  that  we  derive  special  benefit  fi-om  what 
are  called  '  nervine  tonics,'  such  as  strychnia, 
the  phosphates,  and  cod-liver  oil. 

2.  Failure  of  nutrition. — Deficiency  of  the 
blood-supply  immediately  lowers  muscular  ac- 
tivity, in  consequence  of  interference  both  with 
the  nutrient  and  the  oxygenating  processes.  It 
is  on  this  account  that  want  of  tone  is  found 
in  anaemia,,  in  convalescence  from  acute  diseases, 
and  to  a  lertaia  extent  even  in  chronic  dys- 
pepsia. Want  of  oxygen  and  impurity  of  the 
atmosphere  lead  as  distinctly  to  lassitude ;  and, 
if  long  continued,  to  lowering  of  muscular  energy 
and  loss  of  tone,  as  amongst  the  inhabitants  of 
large  towns,  and  in  persons  employed  in  close, 
ill-ventilated  rooms. 

3.  Retention  of  waste  products.  —  When 
muscles  are  called  into  action  certain  com- 
pounds are  formed  within  them,  which  must  be 
eliminated  by  being  passed  back  into  the  circu- 
lation and  excreted.  The  lungs,  skin,  kidneys, 
liver,  and  bowels  must,  therefore,  discharge  their 
functions  properly  to  keep  the  muscular  system 
in  tone.  We  have  here  the  explanation  of  a 
very  common  class  of  cases  of  want  of  tone. 
Many  persons,  either  from  choice  or  from  neces- 
sity, habitually  take  an  insufficient  amount  of 
active  bodily  exercise  for  the  removal  of  the 
waste  products  from  the  muscular  and  other 
systems.  In  the  former  case  this  is  the  result 
of  indulgence  in  abundant  rich  food,  combined 
with  lazy  habits,  confinement  to  warm  '  relax- 
ing' rooms,  and  the  avoidance  of  'bracing' 
exercise.  In  the  latter  case,  the  metabolic 
inactivity  is  referable  to  enforced  confinement  in 
sedentary  employments,  often  of  an  exhausting 
kind,  carried  on  perhaps  in  an  impure  atmosphere, 
or  thro-wing  a  continuous  strain  upon  one  set  of 
muscles,  such  as  those  involved  in  standing  or 
sitting.  Both  these  classes  of  cases  also  are  met 
■with  chiefiy  in  large  to-wns,  and  they  constitute 
a  considerable  proportion  of  the  persons  who 
'  require  tonics.' 

4.  Muscular  exhaustion. — Excessive  muscular 
exercise  leads  to  loss  of  tone ;  first,  by  interfer- 
ing -with  nutrition,  which  is  most  active  during 
rest ;  secondly,  by  wear  and  tear ;  and  thirdly, 
in  the  case  of  hollow  muscular  organs,  such  as 
the  intestines  (the  muscular  walls  of  which 
have  to  resist  internal  pressure),  by  gradual 
exhaustion  of  muscular  irritability  from  con- 
tinuous excitement,  or  possibly  even  by  ovei-- 
stretching  and  dislocation  of  the  fibres.  .The 
first  two  forms  of  muscular  atony  are  well 
illustrated  by  certain  instances  of  cardiac  ex- 
haustion ;  the  third  form  is  met  with  not  only 
in  the  alimentary  canal,  but  in  the  bladder,  in 
the  blood-vessels,  and  indeed  in  all  muscular 
tubes  and  ducts,  when  over-distended  by  solid, 
fluid,  or  gaseous  contents. 

6.  Combined  causes. — In  many  cases  two  or 
more  of  the  causes  mentioned  under  the  pre- 
ceding heads  are  combined,  and  give  rise  to 
want  of  tone  or  atony.  Thus  in  that  large  class 
of  cases  of  debility  with  which  practitioners  in 
large  towns  are  familiar,  and  wliich  ospeeially 
includes  young  female  subjects  engaged  in  busi- 
ness, over-work,  impure  air,  insufficient  light, 
badly  cooked  or  otherwise  improper  food,  the 
constant  strain  of  the  muscles  of  the  lees  and 
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back  without  sufiBcient  movement,  and  frequently 
many  circumstances  relating  to  the  nervous  sys- 
tem, are  all  combined.  Again,  the  subjects  of 
chronic  nervous  affections,  such  as  epilepsy  and 
hysteria,  are  too  frequently  oveivfed,  nursed  in 
warm  rooms,  and  spared  every  form  of  healthy 
exertion,  with  the  result  of  producing  a  flabby, 
atonic  state  of  system. 

Symptoms. — ^Want  of  tone  in  the  muscular 
uystem  generally  is  characterised  by  a  number 
of  symptoms,  which  are  all  more  or  less  ill- 
defined  and  difficult  to  describe,  being  chiefly  of 
a  negative  and  subjective  kind.  The  chief  of 
these  are  a  peculiar  feeling  of  want  of  muscular 
vigour  ;  weakness,  heaviness,  and  even  aching 
of  the  limbs ;  languor,  inability  and  imwilling- 
ness  to  undertake  or  to  continue  any  kind  of 
physical  or  mental  exertion,  and  a  desire  to 
remain  passive  and  undisturbed.  This  reacts 
upon  the  mind,  causing  depression  of  spirits, 
melancholy,  and  other  subjective  symptoms. 

The  symptoms  of  want  of  tone  or  atony  of 
muscular  organs  vary  greatly  with  the  part 
affected.  Thus  atony  of  the  stomach  is  charac- 
terised by  a  familiar  form  of  dyspepsia,  which 
is  called  '  atonic ; '  atony  of  the  bowels  is  chiefly 
attended  by  constipation  and  flatulence ;  atony 
of  the  bladder  is  associated  with  retention  of 
urine.  Ulcers  are  said  to  '  want  tone '  when 
the  healing  process  flags. 

Treatment.— It  will  be  gathered  from  the 
preceding  remarks  that  want  of  tone,  whether 
general  or  local,  is  a  condition  which  calls  for 
very  different  kinds  of  treatment,  according  to 
its  cause.  One  of  the  principal  reasons  of  the 
want  of  success  which  frequently  attends  at- 
tempts to  restore  tone  to  the  system  is  failure 
on  the  part  of  the  practitioner  to  appreciate 
this  truth,  and  to  discover  and  remove  the  cause 
or  causes  of  the  morbid  state.  Tonic  drugs  sug- 
gest themselves  only  too  readily  as  the  proper 
means  to  be  employed;  and  so  great  is  the 
number  of  remedies  which  go  by  this  name,  and 
so  complex  are  the  combinations  in  which  they 
are  now  presented  by  the  pharmacist,  that  re- 
course is  often  had  to  them  before  an  accurate 
estimate  has  been  made  of  the  direction  in  which 
the  system  or  the  affected  organ  is  really  at  fault, 
and  hence  injury,  not  benefit,  results.  These 
remarks  apply  both  to  loss  of  tone  generally, 
and  to  atony  of  special  organs.  Thus  it  hap- 
pens that  the  best  tonic  measure  in  one  case 
may  be  rest,  in  another  case  exercise ;  in  a 
third  case  food  and  stimulants  may  be  urgently 
called  for,  in  a  fourth  case  lowering  measures  are 
essential  at  the  commencement  of  treatment. 
Time  is  an  equally  important  factor  in  the  pro- 
cess of  restoration  to  tone.  This  is  especially 
true  in  the  instances  where  rest  is  necessary ;  but 
even  in  the  very  opposite  class  of  cases,  where 
exercise  is  demanded,  this  must  be  carried  on 
for  a  long  time,  being  commenced  with  caution 
and  slowly  increased. 

The  details  of  tonic  treatment  are  indicated 
in  a  special  article  {see  Tonics).  Here  it  need 
only  be  added  that  when  the  nervous  elements 
are  distinctly  deficient  in  activity,  strychnia,  cin- 
chona, phosphorus,  and  cod-liver  oil  appear  to 
be  specially  indicated,  whilst  galvanism  and  mas- 
sage may  be  useful.    Alcoholic  stimulants  and 
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iron  are  best  adapted  to  cases  in  which  nourish- 
ment and  oxygenation  have  fallen  below  par. 
Dr.  Weir  Mitchell  has  lately  shown  how  much 
may  be  done  by  systematic  feeding  m  conjunc- 
tion with  the  other  means  just  indicated.  When 
the  activity  of  the  organs  is  diminished  from 
accumulation  of  waste  products,  we  must  have 
recourse  to  moderate  cholagogue  purgation,  to 
such  diuretics  as  digitalis,  to  diaphoretics,  and 
especially  to  change  of  occupation  and  exercise 
of  such  a  kind  in  an  open  healthy  atmosphere  as 
shall  bring  all  the  voluntary  muscles  into  action, 
and  stimulate  if  possible  every  bodily  function. 
In  the  converse  class  of  cases,  where  exhaustion 
is  the  result  of  over-exertion,  we  have,  after 
removing  the  cause,  to  exhibit  antispasmodic  or 
even  sedative  drugs,  such  as  belladonna  and 
opium,  which  are  especially  useful  in  the  first 
stage  of  atony  of  the  stomach  and  alimentary 
canal,  as  well  as  in  atony  of  the  bladder. 

William  Bbuce. 

TGITGUE,  Th.e. — Stnon.  :  Fr.  La  Langiie ; 
Ger.  Bie  Zunge. — Apart  from  its  own  parti- 
cular diseases,  which  are  described  in  a  separate 
article  {see  Tongue,  Diseases  of),  the  tongue,  as 
is  familiarly  recognised,  gives  important  clinical 
indications  regarding  the  morbid  conditions  of 
the  general  system,  and  of  various  local  diseases, 
which  it  will  be  the  object  of  this  article  to 
endeavour  to  point  out  in  a  systematic  maimer. 
To  'look  at  the  tongue'  is  one  of  the  first  acts 
of  '  physical  examination '  which  every  tyro  in 
the  medical  profession  performs ;  but  there  is 
much  that  is  indefinite  and  uncertain  in  the 
ideas  as  to  what  this  examination  is  intended  for, 
and  what  information  it  affords. 

Mode  and  Objects  of  Investigation. — In 
general  terms  it  may  be  stated  that  we  examine 
the  tongue,  for  clinical  purposes,  with  reference, 
first,  to  its  subjective  sensations;  secondly,  to 
its  Tnovements ;  and,  thirdly,  to  the  objective 
characters  which  it  presents. 

1.  Its  svbjective  scmatioits  chiefly  include  or- 
dinary tactile  sensation  and  the  sense  of  taste. 
In  most  cases  we  rely  for  information  on  these 
points  upon  the  statements  of  patients :  but 
under  certain  circumstances  common  sensibility 
may  be  tested  experimentally  by  a  suitable  in- 
strument ;  and  taste,  by  applying  difierent  ar- 
ticles to  the  tongue  with  a  brush,  or  in  other 
ways  {see  Taste,  Disorders  of).  Dr.  Quain  has 
called  the  attention  of  the  writer  to  a  peculiar 
sense  of  heat  or  burning,  sometimes  felt  in  the 
tongue,  which  seems  to  be  associated  with  the 
gouty  diathesis. 

2.  The  movements  of  the  tongue  are  studied 
by  watching  them  directly,  and  by  noticing  any 
abnormal  affection  of  speech  or  deglutition, 
arising  from  defect  or  disorder  of  these  move- 
ments. A  peculiar  thickness  of  speech,  or  an 
inability  to  swallow  properly,  may  result  from 
this  cause,  and  finally  articulation  and  degluti- 
tion may  become  impossible.  To  examine  the 
tongue  directly  as  a  motor  organ,  it  should  first 
be  looked  at  while  in  the  mouth,  both  at  rest 
and  when  the  patient  moves  it  from  side  to  side, 
or  in  other  directions ;  then  he  should  be  directed 
to  put  it  out,  and  to  perform  similar  movements 
when  the  tongue  is  protruded.    This  mode  of 
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investigation  gives,  in  certain  cases,  important 
information. 

3.  The  objective  examination  of  the  tongue  in 
itself  is  of  far  more  frequent  application  than 
the  methods  just  considered,  being  indeed  called 
for  and  ordinarily  practised  in  every  case,  al- 
though it  may  not  necessarily  afford  any  positive 
information.    No  patient  thinks  his  case  properly 
investigated  unless  he  is  told  to  put  out  his 
tongue.    The  examination  is  usually  carried 
out  by  inspection;  but  it  may  also  be  re- 
quisite, and  very  advantageous,  to  feel  the 
tongue  mth  the  fingers.     In  looking  at  the 
organ,  an  endeavour  should  be  made  to  inspect 
its  entire  upper  surface,  and  for  this  purpose  the 
patient  should  be  directed  to  open  the  mouth, 
and  protrude  the  tongue  as  far  as  possible,  a 
good  light  being  also  needed  for  observing  it. 
In  some  instances,  as  in  infants  and  rebellious 
children,  as  the  result  of  congenital  malformations 
or  -wearing  false  teeth,  in  many  low  febrile  cases, 
and  in  certain  nervous  diseases,  the  tongue 
must  be  examined  while  in  the  mouth,  as  the 
patient  either  cannot  or  will  not  put  it  out 
properly;  for  this  purpose  it  is  sometimes  neces- 
sary to  open  the  mouth  rather  forcibly,  but  with 
due  care,  and  it  may  be  desirable  to  employ  some 
artificial  light.  For  more  minute  information  in 
certain  cases  it  is  requisite  to  scrape  the  surface 
of  the  organ,  and  to  examine  microscopically  what 
is  thus  removed.     The  points  to  be  noticed  in 
the  objective  examination  of  the  tongue  are: — 
a.  Its  size  and  shape  as  a  whole,  as  well  as  its 
point  and  margins,  b.  Its  condition  as  to  firmness 
or  flabbiness.  c.  The  colour  of  the  mucous  mem- 
brane,   d.  Whether  the  surface  is  normal,  un- 
usually smooth  and  glazed,  furrowed,  fissured, 
or  otherwise  altered,    e.  The  condition  of  the 
papiUse,  especially   the  fungiform  papillae.  /. 
Whether  the  tongue  is  moist,  sticky,  or  dry. 
g.  The  absence   or   presence  of  any   fur  on 
the  dorsum  of  the  organ ;  and,  if  present,  its 
arrangement,  thickness,  colour,  and  other  general 
characters,  as  well  as  in  some  cases  its  micro- 
scopic characters.    It  may  be  remarked  that  in 
connection  with  this  examination  of  the  tongue, 
it  is  often  advantageous  to  notice  the  condition  of 
the  mouth  generally,  but  especially  of  the  gums 
and  teeth,  and  of  the  lips.    Further,  the  patient 
may  afford  information  with  regard  to  the  objec- 
tive conditions  of  the  tongue,  not  coming  iinme- 
diately  under  the  notice  of  the  practitioner, 
such  as  whether  it  is  much  furred  on  waking  in 
the  morning,  or  if  it  is  inclined  to  dryness. 

It  is  requisite  to  offer  a  few  remarks  respect- 
ing fur  on  the  tongue.  This  varies  much  in  its 
extent,  thickness,  and  appearances.  It  may 
cover  the  whole  surface  of  the  organ;  or  only 
its  posterior  or  anterior  part,  one  lateral  half,  or 
even  a  limited  patch  when  due  to  local  causes. 
The  fur  may  be  a  mere  film,  or  of  considerable 
thickness.  Its  chief  colours  are  white,  whitish- 
yellow,  yellow,  yellowish-brown,  brown,  brown- 
ish-black, and  black.  It  is  either  moist  and 
easily  separated;  sticky  and  viscid ;  or  diy, 
being  then  often  cracked  and  peeling  ott. 
Under  certain  circumstances  fur  appears  and 
disappears  with  great  rapidity.  Microscopically 
it  is  found  to  consist  chiefiy  of  epithelium-par- 
ticles, either  formed  in  excess,  or  accumulated 


upon  the  surface  of  the  tongue  from  various 
causes.  The  particles  are  held  together  by 
saliva  and  mucus ;  and  mixed  with  them  are 
often  the  remains  of  food,  or  bacteroid  growths, 
especially  bacilli  and  micrococci.  Yellow  fur 
is  supposed  to  be  due  to  fatty  degeneration 
of  the  epithelium,  and  then  fatty  particles  are 
present.  Blood  or  altered  blood,  and  pigments 
are  found  in  the  brown  and  black  furs.  The 
increased  production  of  epithelium,  causing  a 
fur,  is  due  to  hyperaemia  of  the  tongue,  de- 
pendent either  upon  the  general  condition  of 
the  patient,  or  upon  direct  or  reflex  irritation. 
There  are  serious  conditions,  however,  in  which 
the  development  of  epithelium  on  the  tongue  is 
prevented,  and  so  it  is  not  furred,  but  becomes 
red  and  raw. 

Clinicai,  Indications. — In  the  following  re- 
marks it  is  intended  to  give  a  summary  of  the 
principal  conditions  and  diseases  in  which  the 
tongue  affords  useful  information,  and  to  indicate 
the  main  characters  which  it  presents.  Allowance 
must  always  be  made  for  individual  peculiarities 
in  the  shape  or  size,  and  in  the  appearances  pre- 
sented by  this  organ;  for  the  effects  of  certain 
habits,  such  as  excessive  smoking,  or  chewing 
tobacco  and  other  materials ;  for  changes  in 
colour  due  to  taking  iron  or  other  medicines ; 
and  for  any  local  irritation.  Moreover,  most 
people,  but  especially  those  who  sleep  with  the 
mouth  open,  have  a  more  or  less  furred  tongue 
in  the  morning,  which  is  of  no  special  import- 
ance, or  it  may  tend  to  dryness ;  while  in  some 
individuals  its  surface  presents  constantly  a  thick 
fur,  without  evident  disturbance  of  any  organ, 
appetite  being  excellent,  and  the  digestive  func- 
tions performed  in  a  most  satisfactory  manner. 
On  the  other  hand,  a  perfectly  clean  and  healthy- 
looking  tongue  may  be  associated  with  severe 
dyspeptic  symptoms,  or  even  with  serious  organic 
disease  of  the  alimentary  canal  or  its  related 
organs.  Many  persons  have  the  surface  of  the 
tongue  much  furrowed. 

1.  Uervoua  diseases. — In  this  class  of  dis- 
eases the  tongue  often  affords  information  of  much 
value,  and  it  is  here  that  its  sensations  and 
movements  are  mainly  disordered.  In  many 
cases  of  cerebral  lesion  one  half  of  the  tongue 
is  paralysed  in  its  muscles,  so  that  the  organ  is 
imsymmetrical  in  the  shape  of  its  two  sides ;  and 
deviates,  when  in  the  mouth  to  the  healthy  side, 
but  when  protruded  towards  the  paralysed  side. 
In  exceptional  cases  the  entire  organ  is  affected, 
so  that  it  cannot  be  protruded  or  even  moved. 
The  way  in  which  a  patient  attempts  to  put  out 
the  tongue  when  asked  to  do  so,  may  be  made 
use  of  to  indicate  the  state  of  consciousness  in 
various  conditions  affecting  the  brain.  In  many 
cases  of  cerebral  disease  the  tongue  shows  a 
marked  and  speedy  tendency  to  become  thickly 
furred,  and  very  foul.  This  is  well  seen  in 
cases  of  apoplexy  due  to  haemorrhage.  _ 

The  tongue  is  specially  affected  in  certain 
peculiar  nervous  diseases,  especially  labio-glosso- 
laryngeal  paralysis,  many  cases  of  diphtheritic 
paralysis,  general  paralysis  of  the  insane,  and 
extreme  cases  of  wasting  palsy.  Beginning  with 
slight  indications  of  loss  of  power,  as  tremulous- 
ness,  thickness  of  speech,  and  difficulty  in  swal- 
lowing, the  affection  is  liable  to  end  in  complet* 


1640 


TONGUE. 


paralysis  of  the  organ,  which  may  also  involve 
its  sensibility.  These  results  depend  on  disease 
involving  the  roots  of  tlie  nerves  supplying  the 
tongue.  The  organ  may  also  be  thus  affected 
in  various  degrees,  owing  to  some  morbid  con- 
dition implicating  its  nerves  in  their  course  or 
at  their  origin.  When  completely  paralysed, 
the  tongue  in  time  may  come  to  present  tlie 
appearance  of  a  sodden  mass  lying  in  the  mouth. 
In  cases  of  severe  neuralgia  of  one  side  of  the 
face,  the  tongue  occasionally  presents  peculiar 
appearances,  such  as  unilateral  furring,  tliicken- 
ing  of  the  mucous  membrane,  or  enlargement  of 
the  papillfe.  The  tremulous  and  foul  tongue  of 
acute  or  chronic  alcoholism  may  also  be  mentioned 
under  this  head.  Signs  of  the  organ  having 
been  bitten  may  be  useful  in  the  diagnosis  of 
obscure  cases  of  epilepsy.  The  jerking  and  irre- 
gular movements  of  the  tongue  are  very  striking 
in  many  cases  of  chorea.  During  attacks  of  mi- 
graine its  surface  usually  becomes  much  furred. 

2.  General  conditions  and  diseases. — The 
tongue  is  usually  markedly  altered  in  the  febrile 
state,  whether  associated  with  specific  fevers,  or 
with  inflammatory  diseases.  It  becomes  covered 
with  more  or  less  fur,  often  of  considerable 
thickness,  and  usually  either  white  or  yellowish- 
white.  In  particular  fevers  the  organ  commonly 
presents  peculiar  characters.  Thus,  in  most  cases 
of  typhoid  fever  it  is  small  and  irritable,  with 
enlarged  papillae,  and  a  thin,  whitish  or  yellowish 
fur ;  or  sometimes  it  is  red,  smooth,  and  glazed 
or  shining.    In  this  disease  it  may  be  pecuJiarly 
tremulous,  and  tJiis  has  been  regarded  as  a  bad 
sign,  as  indicating  deep  ulceration  of  the  intes- 
tine.   In  scarlatina  the  papillse  tend  to  become 
much  enlarged  and  prominent,  so  that  they  pro- 
ject through  the  fur,  and  the  tongue  in  many 
cases  presents  the  so-called  '  strawberry '  ap- 
pearance.   In  diphtheria  it  may  exhibit  a  diph- 
theritic deposit  upon  its  surface.    There  is  gene- 
rally a  very  thick,  creamy  fur  in  acute  rheuma- 
tism, as  well  as  preceding  and  during  attacks 
of  gout,  and  in  the  latter  especially  it  often 
becomes  brownish.    In  acute  pneumonia  also 
the  tongue  is  usually  thickly  coated.    In  the 
'  typhoid  state,'  whatever  this  condition  may 
be  associated  with,  the  tongue  is  dry,  and  usually 
covered  with  .a  brown  or  even  blackish  crust, 
appearing  as  if  it  were  baked.    It  is  often  very 
red  and  irritable  in  itself,  and  occasionally  the 
typhoid  tongue  has  little  or  nothing  on  its  sur- 
face, but  is  very  dry,  deeply  red,  like  raw  beef, 
and  fissured.    This  is  due  to  the  fact  that  the 
long-continued  pyrexia,  especially  if  high,  pre- 
vents the  formation  of  epithelium.    The  organ 
may  be  in  such  a  condition  that  it  can  scarcely 
be  moved  at  all.    At  the  same  time  sordes  are 
present  on  the  teeth  and  gums.    In  malarial 
fevers  the  margins  of  the  tongue  are  said  to  pre- 
sent sometimes  a  faint  bluish  tinge. 

It  may  be  remarked  here  that  the  tongue  not 
uncommonly  affords  evidence  of  constitutional 
syphilis,  owing  to  the  past  effects  of  this  disease 
npon  the  organ.  It  also  indicates  the  general 
tone  of  the  system,  being  usually  large  and 
■flabby  when  this  is  below  par.  In  some  instances 
of  diseases  attended  with  marked  general  wasting, 
the  tongue  comes  to  present  an  irritable  appear- 
ance. 


3.  Conditions  affecting  the  blood  and 
circulation.  —  The  tongue  often  exhibits  ab- 
normal characters,  due  to  the  state  of  the  blood 
or  circulation.  Thus,  in  anaemia  it  is  more  or 
less  pale ;  generally  large,  flat,  broad,  and  flabby ; 
and  frequently  marked  at  the  sides  by  the  teeth. 
In  the  plethoric  condition  it  is  also  large,  but  tends 
to  be  of  a  deeper  colour  than  normal,  and  may 
present  a  venous  tint.  The  anaemic  tongue  is  fre- 
quently quite  clean,  though  this  will  depend  much 
on  its  cause ;  but  the  tongue  of  plethora  is  gene- 
rally furred,  on  account  of  the  condition  of  the 
alimentary  canal.  A  temporarily  congested  con- 
dition of  the  digestive  organs  and  liver  is  sup- 
posed to  produce  a  corresponding  plethoric  stat* 
of  the  tongue.  Any  cause  of  general  obstruc- 
tion to  the  venous  circulation,  or  of  interference 
with  the  due  aeration  of  the  blood,  whether 
seated  in  the  heart  or  lungs,  is  likely  to  give 
rise  to  enlargement  of  the  tongue,  and  to  make  it 
assume  a  congested,  or  even  a  cyanotic  appear- 
ance in  marked  cases,  such  as  those  of  congenital 
malformation  of  the  heart.  It  occasionally 
happens  that  some  local  obstruction,  affecting  the 
large  veins  in  the  thorax,  as  from  the  pressure 
of  an  aneurism,  produces  a  similar  condition  of 
the  tongue. 

4.  Affections  of  the  alimentary  canal 
and  its  related  organs. — The  tongue  is  of 
peculiar  importance  in  relation  to  these  organs, 
in  most  cases  affording  very  definite  and  valuable 
information  as  to  their  condition.  Indeed,  some 
of  the  deviations  from  the  normal  state  already 
considered  depend  directly  upon  disorder  affect- 
ing the  digestive  apparatus.  Without  attempting 
to  give  a  complete  or  detailed  account  of  the 
varieties  of  abnormal  tongue  associated  with 
diseases  of  these  parts,  the  general  indications 
which  it  affords  may  be  thus  pointed  out. 

a.  The  tongue  is  peculiarly  liable  to  be  altered 
in  local  affections  of  the  mouth  and  throat.  In 
catarrh  of  these  parts  it  is  more  or  less  furred. 
In  tonsillitis  there  is  usually  a  very  thick  fux  ; 
and  it  may  be  most  marked  on  the  side  of  the 
inflamed  tonsil.  Even  a  local  irritation,  such 
as  that  caused  by  decaj'ed  teeth,  may  originate 
a  fur,  and  it  is  imder  such  circumstances  tiiat  it 
is  liable  to  be  localized. 

b.  In  any  acute  disorder  of  the  alimentary 
canal  the  tongue  speedily  becomes  furred,  usually 
either  white  or  yellowish-white,  but  it  may  be 
more  or  less  brown.  This  is  seen  in  so-called 
acute  dyspepsia,  catarrh  of  the  alimentary  canal, 
and  hepatic  disorders.  The  fur  often  disappears 
very  speedily.  In  severe  acute  gastritis  the 
organ  often  presents  a  strikingly  red  and  irri- 
table appearance,  especially  at  the  tip  and  edges, 
with  enlarged  papillae,  and  a  tendency  to  ^3'- 
ness. 

c.  In  chronic  forms  of  dyspepsia  and  gastric 
catarrh,  the  tongue  presents  different  appear- 
ances according  to  circumstances.  In  the  atonic 
variety  it  is  usually  large,  flat,  soft,  and  flabby ; 
frequently  marked  with  the  teeth  :  and  more  or 
less  furred,  though  it  may  be  quite  clean.  In 
the  irritative  form  it  tends  to  be  small,  elongated, 
and  pointed ;  contracted  and  firm ;  red  and 
irritable;  with  enlarged  papillae ;  and  geceraUv 
only  havmg  a  thin  white  fur,  through  which  these 
papillae  project,  but  it  may  appear  unusually 
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clean  and  raTr-looking.  The  organ  may  present 
characters  more  or  less  similar  to  those  just 
described,  in  those  cases  where  the  food  passes 
rapidly  out  of  the  stomach  into  the  duodenum 
in  an  undigested  state.  In  the  more  grave 
diseases  of  the  stomach,  namely,  cancer  and 
ulceration,  the  tongue  has  no  special  characters, 
and  indeed  is  often  very  healthy-looking ;  its  cha- 
racters will  depend  on  the  state  of  the  gastric 
mucous  membrane  generally. 

d.  The  relation  of  the  tongue  to  affections  of 
the  intestines  is  not  so  evident  as  in  the  case  of 
the  stomach.  When  they  are  implicated  to- 
gether in  the  same  disorder,  the  organ  presents 
the  characters  already  indicated.  The  bowels, 
however,  are  often  much  deranged  or  diseased 
^vithout  any  abnormal  appearances  being  ex- 
hibited by  the  tongue,  provided  the  stomach  is 
Tmaffeeted.  It  may  be  said,  however,  that  con- 
stipation, especially  if  habitual,  tends  to  make 
the  tongue  large  and  fiu'red,  particularly  if 
associated  with  portal  congestion  and  deficiency 
of  bile.  In  some  cases  of  chronic  intestinal 
catarrh,  -with  diarrhoea,  the  organ  presents  an 
irritable  appearance.  In  chronic  dysentery  it 
■often  becomes  red,  glazed,  or  fissured. 

e.  As  regards  the  organs  connected  with  the 
alimentary  canal,  it  is  only  the  liver  which  can 
be  stated  definitely  to  affect  the  tongue.  As 
has  been  already  mentioned,  any  interference 
with  the  portal  circulation  is  liable  to  cause  a 
plethoric  condition  of  the  organ ;  and,  owing  to 
the  effects  produced  on  the  alimentary  canal,  it 
becomes  more  or  less  furred.  Any  deficiency  of 
bile  in  the  intestines  also  leads  to  furring  of  the 
organ ;  and  if  this  is  very  marked,  or  if  the  bile 
is  entirely  absent,  the  tongue  tends  to  become 
very  foul.  It  is  much  affected  in  acute  biliary 
disorders  ;  and  may  become  coloured  yellow  in 
jaundice. 

5.  Special  diseases.  —  In  diabetes  the 
tongue  is  often  peculiarly  irritable,  red,  clean, 
cracked,  and  dry.  In  acute  peritonitis  it  is 
usually  remarkably  small  and  contracted,  also 
red  and  irritable,  with  but  little  fur,  and  tending 
to  dryness.  In  advanced  cases  of  phthisis,  es- 
pecially with  a  high  temperature,  it  frequently 
becomes  red  and  raw,  and  exhibits  enlarged 
papillae  ;  the  occurrence  of  thrush  upon  its  sur- 
face may  also  be  a  sign  of  approaching  dis- 
solution in  this  disease.  These  illustrations 
will  suffice  to  point  out  the  special  information 
which  the  tongue  may  afford  as  regards  par- 
ticular diseases. 

Conclusion. — By  a  consideration  of  the  cha- 
racters of  the  tong^ie,  it  will  be  seen  from  the 
foregoing  remarks  that  important  and  valuable 
indications  are  often  afforded,  not  only  as  regards 
diagnosis,  but  also  for  prognosis  and  treatment. 
Therefore  it  is  essential  that  its  characters 
should  be  properly  studied  in  every  case,  bearmg 
in  mind  the  three  clinical  aspects  which  it 
presents  to  the  practitioner,  namely,  its  sensi- 
bility, movements,  and  objective  characters. 

Feedbeick  T.  Eobebts. 

TONGUE,  Diseases  of.— Synon.  :  Pr.  Ma- 
ladies de  la  Langue;  Ger.  Kran/cheiten  der 
Zunge.  . 

The  principal  morbid  conditions  affecting  the 


tongue  may  be  thus  enumerated  in  alphabetical 
order: — 1.  Adhesions;  2.  Atrophy;  3.  Cancer; 
4.  Hypertrophy ;  5.  Inflammation ;  6.  Para- 
sitic affections;  7.  Syphilis;  8.  Tongue-tie;  9. 
Tumours;  10.  Tylosis;  and  11.  Ulceration. 
Aphthse  and  thrush  are  discussed  under  their 
respective  headings  {see  Ajphteue;  and  Thbush). 
The  simpler  disturbances  of  the  surface  of  the 
tongue,  of  which  the  practitioner  avails  himself 
as  an  aid  to  diagnosis,  are  separately  discussed. 
See  ToNQUE. 

1.  Adhesions. — Occasionally  the  tongue  is 
attached  more  or  less  extensively  at  its  sides 
and  under  surface  to  the  corresponding  surfaces 
of  the  mouth.  These  adhesions  may  be  con- 
genital, but  more  frequently  they  are  the  result 
of  ulceration  or  sloughing. 

Teeatment. — In  congenital  cases  the  mem- 
branous bands  may  either  be  divided  with  blunt- 
pointed  scissors  or  with  a  scalpel ;  or,  if  they 
are  too  thick  and  extensive  to  be  treated  in  this 
way,  a  ligature  may  be  passed  round  them,  and 
drawn  tight,  so  as  to  bring  about  their  division. 
Adhesions  which  have  been  caused  by  ulceration 
or  sloughing  may  be  dealt  with  in  a  similar 
manner,  but  the  result  is  much  less  hopeful. 

2.  Atropky. — Some  degree  of  atrophy  of  the 
muscular  substance  of  the  tongue  usually  accom- 
panies those  forms  of  paralysis  which  affect  its 
nerves.  If  the  paralysis  be  considerable,  the 
muscular  fibres  become  wasted,  but  the  bulk  of 
the  organ  is  often  kept  up  by  the  interstitial 
deposit  of  fat.  Besides  this,  there  are  two  g^-oups 
of  cases  in  which  there  is  well-marked  wasting. 
These  are  (a)  cases  in  which  there  is  disease  of 
the  medulla  oblongata,  involving  the  hypoglossal 
nucleus ;  and  (i)  cases  in  which  the  ninth  nerve 
is  diseased  or  injured  between  the  cerebrum  and 
the  muscles  to  which  it  is  distributed.  The  cases 
which  fall  under  the  first  head  may  depend  upon 
softening,  hBemoiThage,  syphilitic  disease,  or  other 
causes.  This  class  includes  the  labio-glosso- 
laryngeal  paralysis  of  Duchenne.  Those  which 
come  under  the  second  head  are  due  to  morbid 
growths  of  different  kinds,  or  to  accidents  or 
injuries.  The  atrophy  may  affect  both  sides 
equally,  or  only  one,  See  Htpoglossai  Nbeve, 
Diseases  of. 

Treatment. — Treatment  must  be  directed  to 
the  cause  of  the  complaint. 

3.  Cancer.—  .(Etiology.  — Cancerof  thetongue 
is  most  frequently  seen  between  the  ages  of  forty 
and  seventy;  and  it  is  more  than  twice  as  com- 
mon in  men  as  in  women. 

Desceiption. — Cancer  of  the  tongue  commences 
either  as  a  small  excrescence,  blister,  or  crack ; 
or  as  a  hard  lump  in  the  substance  of  the  organ. 
Its  origin  may  often  be  traced  to  some  local  irri- 
tation, or  to  some  previous  lesion.  In  whatever 
way  it  begins,  the  same  symptoms  are  common 
to  all  varieties.  There  is  occasional  darting  pain, 
radiating  towards  the  ear,  temple,  and  vertex. 
The  diseased  portion  is  tender;  eating  is  rendered 
difficult;  speech  is  thick  and  indistinct;  the  base 
of  the  tongue  becomes  infiltrated  ;  and  the  organ 
cannot  be  freely  moved  or  protruded  from  the 
mouth.  The  sublingual  and  submaxillary  glands, 
as  well  as  those  which  are  connected  -with  the 
lymphatic  system,  become  enlarged  and  painful. 
There  is  an  increased  flow  of  saliva.  Ihe  circu- 
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lation  through  the  brain  may  be  disturbed,  and 
the  patient  then  complains  of  giddiness  and 
headache.  Eapid  wasting  and  loss  of  strength 
manifest  themselves. 

The  local  disease  gradually  involves  more  and 
more  of  the  mouth.  Sometimes  large  sloughs 
form,  and  profuse  bleeding  takes  place.  The 
difficulty  of  swallowing  and  even  of  breathing  is 
great,  on  account  of  the  obstruction  which  the 
disease  causes  at  the  pharynx ;  and  this  ob- 
struction is  increased  by  oedema,  the  result  of 
retardation  of  the  venous  current.  Gradually  the 
growth  invades  the  neighbouring  parts ;  and  fre- 
quently, before  death  takes  place,  bronchitis  or 
pneiimonia  sets  in.  The  most  common  seat  of 
cancer  of  the  tongue  is  on  the  side  of  the  organ, 
at  its  middle  or  back  part.  It  is  almost  always 
of  the  epithelial  variety ;  very  rarely  it  is  scirrhous 
or  encephaloid.  Its  average  duration  is  fifty- 
seven  weeks ;  but  if  the  cases  which  are  sub- 
mitted to  operation  are  taken  by  themselves,  its 
average  duration  is  eighty-six  weeks. 

Diagnosis. — The  earlier  stages  of  cancer  of 
the  tongue  are  sometimes  difficult  to  distinguish 
from  the  simple  affections  of  that  organ,  and 
still  more  frequently  are  they  confounded  with 
its  syphilitic  diseases.  Indeed,  the  diagnosis 
between  cancer  and  syphilis  is  a  matter  which 
often  requires  very  nice  discrimination. 

Tebatmbnt. — Nothing  effective  can  be  done  by 
medicines  to  induce  the  cure  of  a  cancer,  or  to  ar- 
rest its  growth.  It  is  hardly  necessary  to  say  that 
everything  should  be  done  to  rectify  the  patient's 
general  health,  and  that  all  sources  of  local  irri- 
tation should  be  removed.  But  our  main  reliance 
must  be  placed  in  operative  treatment.  Opera- 
tions are  either  complete,  when  the  whole  disease 
can  be  removed  ;  or  palliative,  when  they  are  un- 
dertaken merely  for  the  relief  of  symptoms.  They 
may  be  performed  either  with  the  knife,  scissors, 
the  galvano-cautery,  the  ^craseur,  or  the  ligature. 
Which  of  these  means  is  used  must  depend  upon 
the  circumstances  of  the  case.  The  knife  is  the 
most  expeditious,  but  then  there  is  sharp  bleed- 
ing, and  for  this  reason  the  patient  cannot  take 
an  ansesthetic.  But  when  the  ^craseur  or  the 
galvano-cautery  is  used,  there  is  little  or  no 
haemorrhage,  and  anaesthetics  can  be  given.  The 
ligature  is  seldom  used,  because  it  involves  the 
presence  in  the  mouth  for  some  days  of  a  dis- 
agreeable slough.  When  the  case  admits  only 
of  palliative  treatment,  portions  of  the  diseased 
tissues  may  be  removed ;  or  the  gustatory  nerve 
may  be  divided  to  relieve  pain  and  excessive  sali- 
vation ;  or  the  lingual  arteries  may  be  tied  to 
arrest  haemorrhage.  Supposing,  however,  that 
the  case  admits  of  no  operation,  pain  may  be 
blunted  by  conium,  and  sleep  procured  by  opium 
and  its  allies ;  whilst  in  some  instances  the  sub- 
cutaneous injection  of  morphia  is  of  the  utmost 
value.  Sometimes  the  backward  pressure  is  so 
great  that  the  patient  is  unable  to  swallow,  and 
then  it  may  be  necessary  to  feed  him  by  means 
of  the  stomach-pump  or  by  enemata. 

4.  Hypertrophy. —  Stnon.  :  Macroglossia  ; 
Prolapms  lingiue. — Hypertrophy  consists  in  an 
over-development  of  the  tongue,  and  is  usually 
a.'!sociated  witli  prolapse.  Generally  it  is  congeni- 
tal; 

sometimes  it  follows  an  attack  of  inflamma- 
tion. In  the  congenital  cases  it  is  often  compli- 


cated with  imperfections  in  other  organs,  or  with 
idiocy.  At  first  the  enlarged  tongue  has  a  nor- 
mal appearance.  Gradually,  from  exposure  to  the 
air  and  constant  stimulation,  the  mucous  mem- 
brane becomes  dry,  thickened,  and  callous,  or 
covered  with  a  slimy  secretion  ;  while  the  papillae 
become  larger  and  more  prominent  than  natural. 
After  a  time  the  pressure  of  the  teeth  acts  as  a 
lino  of  constriction,  and  the  protruding  portion 
of  the  organ  rapidly  enlarges  from  mechanical 
congestion.  The  surface  of  the  tongue  becomes 
bluish  or  brown ;  the  mucosa  roughened  and 
cracked ;  there  is  a  tendency  to  ulceration  and 
haemorrhage;  the  muscles  become  palsied,  and 
are  unable  to  retract  the  organ.  As  time  goes 
on,  the  lower  jaw  is  pressed  down  by  the  superin- 
cumbent weight,  and  occasionally  this  goes  so  far 
as  to  produce  dislocation.  The  teeth  project  for- 
wards, the  lips  are  everted,  and  there  is  a  con- 
stant flow  of  saliva  from  the  mouth.  Altogether, 
the  patient's  appearance  is  most  unsightly,  and 
his  condition  very  distressing ;  for  with  such  a 
tongue  mastication  and  deglutition  are  difficult, 
and  speech  is  thick  and  indistinct. 

Tbeatmbnt. — Bandaging,  with  astringent  lo- 
tions, and  strapping,  shoiild  first  be  tried.  If 
this  fails,  an  operation  for  the  removal  of  the 
redundant  part  must  be  undertaken. 

5.  Inflammation. — Stkon.:  Glossitis. — Occa- 
sionally the  surface  of  the  tongue  is  covered  by 
a  crop  of  vesicles — a  kind  of  herpetic  eruption — 
and  this  without  affecting  the  deeper  structures. 
At  other  times  the  whole  substance  of  the  organ 
becomes  acutely  inflamed. 

JEtiowqy. — Fifty  years  ago  by  far  the  most 
common  cause  of  inflammation  of  the  tongue  was 
the  excessive  use  of  mercury ;  but  happily  mer- 
curial glossitis  is  now  seldom  seen.  In  some 
cases  acute  glossitis  arises  from  a  chill ;  the  in- 
flammation, for  some  reason  which  it  is  not  easy 
to  explain,  attiicking  the  tongue,  just  as  in 
other  cases  the  same  exciting  cause  gives  rise  to 
coryza  or  quinsy.  Sometimes  it  is  due  to  the 
contact  of  septic  substances,  or  to  the  eating 
of  particular  articles  of  food,  or  to  taking  corro- 
sive or  acrid  substances  into  the  mouth  ;  or  it 
may  arise  in  the  course  of  fevers  or  eruptive 
diseases,  or  sometimes  without  any  assignable 
cause. 

STsrPTOjrs. — The  earliest  symptom  of  glossitis 
is  a  red  line  along  the  gums,  at  their  junction 
with  the  teeth.  The  gums  are  tender,  spongy, 
and  apt  to  bleed.  At  the  same  time  the  breath 
acquires  a  peculiar  and  offensive  fostor,  known 
as  mercurial,  and  the  patient  has  a  disagreeable 
metallic  taste  in  his  mouth.  As  the  case  ad- 
vances, the  gums,  the  tongue,  and  the  inside  of 
the  lips  and  cheeks  become  much  swollen.  The 
tongue  is  sometimes  so  large  as  to  protrude 
constantly  from  the  mouth.  At  its  edges  it  be- 
comes deeply  marked  by  the  teeth,  and  it  is 
very  prone  to  ulceration.  The  flow  of  saliva  is 
incessant.  The  salivary  glands  are  enlarged  and 
painful ;  and  the  teeth  ache  and  become  loose, 
though  it  seldom  happens  that  thej-  drop  out. 
The  pulse  and  respiration  are  hurried.  There 
is  great  thirst,  but  the  patient  has  difficulty  in 
swallowing  ;  and  he  is  wholly  unable  to  speak. 
As  a  rule  this  state  of  things  subsides  under 
proper  treatment  but  occasionally  matter  fonnf 
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in  the  substance  of  the  tongue,  or  it  may  be- 
come ulcerated  or  even  gangrenous. 

Theatmknt. —  In  acute  inflammation  of  the 
uubstance  of  the  tongue,  scarification— in  the 
form  either  of  one  or  two  long  incisions,  or 
of  a  number  of  punctures  with  the  point  of  a 
lancet — or  the  application  of  leeches  beneath 
the  jaw  may  be  needed,  if  the  symptoms  are 
urgent,  and  the  patient  plethoric.  But  gene- 
rally milder  measures  will  suffice,  for  instance, 
a  saline  purgative,  or  a  drop  or  two  of  croton 
oil,  followed,  if  need  be,  by  enemata  from 
day  to  day,  together  with  a  mustard  plaster  to 
the  throat,  and  a  suitable  mouth-wash.  As 
a  wash,  while  the  inflammation  is  at  its  height, 
there  is  nothing  better  than  warm  water  or 
poppy  decoction.  Subsequently  dry  powdered 
alum  may  be  dusted  on  the  tongue  ;  or  a  lotion 
of  alum,  chlorate  of  potash,  or  borax  may  be 
employed.  As  a  change,  a  wash  containing 
dilute  nitric,  hydrochloric,  or  acetic  acid  may  be 
prescribed ;  but  these  must  not  be  continued  too 
long.  At  the  same  time  ammonia,  iron,  qui- 
nine, or  bark  should  be  given.  If  an  abscess 
form  far  back  in  the  tongue,  and  if  it  can  be 
localised  with  sufficient  accuracy,  an  incision 
should  be  made  with  a  view  to  its  evacuation. 
K  pus  is  set  free,  the  patient  will  experience 
immediate  relief,  and  the  disease  will  soon  be 
cured. 

6.  Parasitic  Affections. — The  most  impor- 
tant parasite  connected  with  the  tongue  is  the 
Gidium  albicans,  which  is  present  in  thrush  {see 
Aphtha  ;  and  Thetjsh),  with  which  the  minute 
beaded  strings  of  Leptothrix  buccalis  are  often 
associated.  Hydatid  cysts  are  occasionally  met 
with ;  and  so  is  the  Cysticercus  cellulosa.  Among 
the  nsematodes  the  Guinea  worm  {Bracunndits 
or  Filaria  tnedinensis)  and  the  Trichina  spiralis 
have  been  found.  The  dracunculus  may  give 
rise  to  an  abscess,  which  wiU  require  to  be 
opened ;  and  hydatid  cysts  will  have  to  be  ex- 
cised. 

7.  Syphilitic  AJfections. — These  form  five- 
ninths  of  all  the  lesions  of  the  tongue  which  come 
under  our  notice.  Primary  sores  are  occasionally 
seen  in  this  situation,  but  their  occurrence  is  so 
rare  that  we  need  only  mention  them.  For  the  sake 
of  clearness  it  is  well  to  arrange  these  syphilitic 
afiections  into  four  classes : — {A)  superficial  ul- 
cerations ;  (B)  mucous  tubercles  and  vegetations  ; 
(C)  gummy  tumours  and  deep  ulcerations;  and 
(2))  chronic  morbid  states  of  the  mucous  mem- 
brane. 

A.  Superficial  Ulcerations. — Slight  superficial 
ulcerations  of  the  tongue  are  very  common  in 
what  is  called  the  secondary  stage  of  syphilis. 
They  are  usually  situated  on  the  sides,  tip,  and 
under  surface  of  the  free  portion  of  the  organ  ; 
and  are  often  associated  with  similar  ulcerations 
upon  the  inside  of  the  cheeks,  the  lips,  and  the 
angles  of  the  mouth.  They  begin  in  small 
inflamed  spots,  and  spread  into  linear  cracks  and 
fissures  (rhagades).  These  are  exquisitely  sen- 
sitive, and,  as  it  is  very  difficult  to  keep  the 
tongue  at  rest,  are  a  source  of  constant  suff'ering. 
When  these  ulcerations  heal,  whitish  scars  and 
cicatrices  are  left,  which  are  very  persistent. 
When  these  scars  are  extensive,  so  as  to  form 
patches,  their  appearance  somewhat  resembles 
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tylosis,  though  they  are  essentially  different  from 
that  disease. 

B.  Mucous  Tubercles  and  Vegetations, — Mucous 
tubercles,  when  they  occur  on  the  tongue,  are 
generally  met  with  about  the  sides  and  under 
surface  of  the  organ,  or  on  the  fold  of  mucosa 
that  is  reflected  to  the  floor  of  the  mouth ;  and 
they  have  been  noticed  to  coexist  with  mucous 
tubercles  about  the  anus,  the  labia,  and  other 
parts. 

C.  Gummy  Tumours  and  Deep  Ulcerations  

Gummata  are  common  in  the  tongue.  Some- 
times, when  they  first  come  under  notice,  they 
are  not  larger  than  a  pea;  at  other  times 
they  are  as  large  as  a  marble.  Histologically 
they  consist  of  granulation-tissue,  which  becomes 
very  imperfectly  organized  into  a  fibrous  struc- 
ture, and  rapidly  undergoes  degenerative  changes, 
so  that  the  growth  comes  to  be  made  up  of  atro- 
phied and  broken-down  cell-products,  imbedded 
in  an  incompletely  fibrillated  matrix.  When 
they  degenerate  they  form  a  soft,  semi-fluid 
material,  which  may  either  be  absorbed,  or  make 
its  way  slowly  towards  the  surface.  When  they 
take  the  latter  course,  they  break,  discharge,  and, 
under  appropriate  treatment,  ultimately  heal  up. 
Sometimes,  however,  they  form  the  starting  point 
for  deep  and  intractable  ulceration. 

B.  Chronic  Syphilitic  Disease. — Various  morbid: 
conditions  of  the  mucosa  of  the  tongue  are  often 
seen  in  association  with  the  later  stages  of  syphilis. 
Sometimes  circumscribed  patches  of  the  epithe- 
lium become  dead-white,  and  drop  off,  leaving  a 
red,  raw  surface  beneath.  The  epithelium  is 
speedily  restored,  but  another  patch  becomes 
affected  in  a  similar  manner,  and  so  the  disease 
continues — one  patch  healing  and  another  des- 
quamating. This  is  the  proper  psoriasis  lingua. 
Again,  there  is  a  much  more  extensive  disease, 
to  which  the  name  chronic  superficial  glossitis  has 
been  given.  At  the  commencement  some  por- 
tions of  the  membrane  present  their  natural  ap- 
pearance, while  others  are  of  a  deep  red  coloiu* 
and  raw-looking.  These  patches  are  often  oval 
or  oblong.  Their  surface  is  smooth  and  glossy. 
They  are  either  entirely  denuded  of  epithelium, 
or  this  is  reduced  to  an  extremely  thin  layer,  and 
the  papillae  are  obliterated  by  distension.  These 
patches  are  slightly  elevated  and  hard  to  the 
touch,  in  consequence  of  interstitial  thickening. 
The  tongue  is  swollen.  At  its  edges  it  takes  the 
impression  of  the  teeth,  and  the  lines  thus  pro- 
duced are  prone  to  ulcerate.  Sometimes  the 
whole  organ  has  a  bluish,  congested  hue,  as 
if  its  circulation  were  retarded  in  consequence 
of  the  matted  and  thickened  state  of  the  tissues. 
The  mucous  secretion  all  over  the  affected  part 
is  viscid  and  glairy,  giving  the  organ  a  peculiar, 
smooth,  glazed  appearance ;  and  sometimes  the 
patient's  breath  is  so  foetid  that  he  is  offensive  to 
himself  and  to  all  about  him.  He  complains  of 
thirst ;  his  mouth  is  parched,  especially  at  night ; 
and  when  he  wakes  in  the  morning,  his  tongue 
feels  dry  and  chipped.  The  disease  is,  in  fact,  a 
chronic  glossitis,  limited  to  the  mucous  mem- 
brane. Supposing  the  more  active  mischief  to  be 
checked,  the  swelling  subsides,  and  the  tongue 
resumes  its  normal  size — indeed  it  may  become 
smaller  than  natural,  and  rather  misshapen  from 
the  irregular  contraction  of  the  diseased  parts. 
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But  the  membrane  never  resumes  its  healthy 
iharacter.  The  patches  that  have  been  affected 
remain  smooth  and  shining.  The  papillary 
structure  has  been  impaired,  and  what  is  left  is 
in  fact  cicatricial  tissue,  a  tissue  which  is  exqui- 
sitely sensitive  to  the  contact  of  hot,  acid,  or 
pungent  substances,  and  which  is  apt  to  become 
inflamed  from  very  slight  causes.  At  a  later 
•date  portions  of  this  cicatricial  membrane  become 
more  completely  fibrous,  presenting  a  whitish 
appearance,  and  being  callous  to  the  touch. 

This  condition  is  most  frequently  seen  in  per- 
sons who  have  long  been  affected  with  syphilis  ; 
and  the  question  will  sometimes  arise  whether  it 
is  due  to  the  disease,  or  to  the  prolonged  use  of 
the  drugs  by  which  this  has  been  combated.  Sy- 
philis is  60  prone  to  manifest  itself  in  the  tongue, 
that  no  doubt  in  some  cases  the  appearances  de- 
scribed are  entirely  produced  by  it; — possibly  by 
syphilis  in  association  with  dyspepsia.  But  in 
other  cases,  particularly  in  those  which  are  at- 
tended by  foetor  and  an  alteration  in  the  mucous 
secretion,  it  seems  certain  that  they  have  been 
aggravated,  if  not  caused,  by  excessive  medica- 
tion. In  some  instances  this  excessive  medication 
may  be  the  result  of  iodide  of  potassium,  in 
others  of  mercury ;  for  both  these  drugs,  as  is 
well  known,  but  especially  the  latter,  are  apt  to 
■determine  to  the  mucous  membrane  of  the  mouth. 
But  in  other  cases  the  chronic  superficial  glossitis 
seems  to  be  due  to  severe  and  prolonged  dyspep- 
sia, or  perhaps  to  other  non-specific  causes,  such 
as  gout,  which  impoverish  the  blood,  irritate 
the  stomach,  and  impair  the  nutrition  of  the 
mucosa  of  the  tongue. 

Teeatment. — In  the  treatment  of  these  sy- 
philitic affections,  it  is  of  importance  that  the 
tongue  should  have  rest,  and  the  practitioner  should 
-satisfy  himself  that  the  patient  is  living  tolerably 
well,  and  is  warmly  clad.  Unless  he  has  a  cer- 
tain amount  of  vis  vitcs,  it  is  impossible  for  him 
to  overcome  the  intensity  of  the  syphilitic  poison. 

If  the  so-called  specific  drugs  have  already 
been  given  to  excess,  we  must  confine  ourselves 
to  local  treatment,  and  to  the  administration  of 
stomachics  and  tonics.  But  if  the  patient  have 
not  already  been  overdosed  with  mercury  or 
iodide  of  potassium,  we  naturally  turn  to  them 
as  onr  most  powerful  remedies.  In  the  case  of 
the  superficial  ulcerations  about  the  sides  and 
tip  of  the  tongue,  the  best  plan  is  to  touch  the 
fissures  with  a  fine  pencil  of  nitrate  of  silver, 
and  to  prescribe  iodide  of  potassium,  or  perhaps 
a  mild  course  of  grey  powder.  In  the  case  of 
gummy  tumours,  if  they  are  seen  early,  their 
absorption  may  be  promoted  by  iodide  of  potas- 
sium or  the  perchloride  of  mercury,  or  by  a  course 
of  mercurial  inunction  or  fumigation.  If  they 
have  softened  and  broken,  they  should  be  allowed 
to  discharge,  like  an  abscess ;  care  being  taken 
to  keep  up  the  patient's  general  health,  so  that 
they  may  heal  kindly.  If  they  show  any  ten- 
dency to  ulcerate,  they  should  be  freely  touched 
with  nitrate  of  silver.  The  deeper  and  more  ob- 
stinate ulcerations  may  require  the  application 
of  nitric  acid,  or  of  the  acid  nitrate  of  mercury ; 
and  along  with  such  treatment  a  mild  course  of 
mercury  should  be  combined. 

Mucous  tubercles  on  the  tongue  generally 
.yield  speedily  to  the  local  application  of  nitrate 


of  silver;  and  a  course  of  iodide  of  potassium, 
grey  powder,  or  iodide  of  mercury. 

The  treatment  of  chronic  superficial  glossitis 
is  far  from  satisfactory.  The  first  object  should 
be  to  improve  the  digestion,  and  to  regulate 
the  general  liealth.  With  this  view  the  vege- 
table bitters  and  the  mineral  acids  sliould  be 
given  ;  or  bismuth  and  hydrocyanic  acid ;  or 
effervescing  mixtures  containing  an  excess  of 
alkali.  These  and  other  remedies  will  suggest 
themselves  according  to  the  particular  variety  of 
gastric  irritation  from  which  the  patient  is  suffer- 
ing. If  there  be  reason  to  think  that  the  disease  is 
of  syphilitic  origin,  and  that  specific  drugs  have 
not  already  been  given  to  excess,  iodide  of  potas- 
sium or  mercury  may  be  prescribed  in  moderate 
doses,  either  separately  or  in  combination.  With 
either  of  these  lines  of  treatment  it  is  well  to 
order  opium,  especially  Dover's  powder,  hj'os- 
cyamus,  conium,  chloral,  or  bromide  of  potassium, 
in  sufficient  doses  to  quiet  the  system  and  pro- 
cm-e  sound  sleep. 

When  there  is  much  superficial  soreness,  a 
mouth-wash  of  borax  and  glycerine,  bismuth 
and  glycerine,  or  chlorate  of  potash,  should  be 
ordered. 

8.  Tongnie-tie. — The  tongue  is  said  to  be  'tied' 
when  the  frsenum  is  either  too  short  or  comes 
further  forward  than  it  should,  and  thus  restrains 
the  movements  of  the  anterior  part  of  the  organ. 
The  infant  cannot  put  out  its  tongue,  or  use  it  in 
sucking ;  and  if  the  defect  is  allowed  to  remain, 
it  interferes  with  speech. 

Teeatment. — The  remedy  is  to  snip  the 
fraenum  with  a  blunt-pointed  pair  of  scissors, 
the  points  being  directed  downwards  so  as  to 
avoid  the  ranine  arteries  and  veins.  Mothers 
often  suppose  that  their  children  are  tongue-tied 
when,  in  truth,  they  are  only  backward  ;  so  the 
surgeon  should  be  on  his  guard,  and  not  operate 
unless  he  sees  good  cause. 

9.  TumotLTS. — The  tongue  may  be  affected 
by  tumours  which  are  neither  parasitic,  cancer- 
ous, nor  syphilitic.  Thus,  the  mucous  mem- 
brane is  occasionally  the  seat  of  a  nsevus,  of 
simple  warts,  or  of  polypi.  Cysts  are  also  met 
witJi,  not  merely  beneath  the  tongue,  but  also 
in  its  substance;  and  fatty,  fibrous,  and  fibro- 
ceUular  growths  have  from  time  to  time  been 
removed  from  this  situation. 

Treatjient. — Warts  should  be  touched  with 
lunar  caustic  or  with  nitric  acid,  or  even  excised, 
Polypi  should  be  ligatured,  or  snipped  off  with 
scissors.  The  other  tumours  mentioned  will  all 
require  operation. 

10.  Tylosis. — Stnon.  :  Ichthyosis  lingtus. — 
This  is  a  peculiar  disease,  which  affects  the 
tongue,  and,  to  a  slight  extent,  the  adjacent 
mucous  membrane. 

.^TiOLOGT. — The  irritation  which  gives  rise  to 
tylosis  may  be  due  to  excessive  smoking  or  drink- 
ing, superficial  sjrphilitic  ulceration,  or  to  other 
causes,  such  as  gout.  It  is  almost  entirely  con- 
fined to  men,  and  is  never  seen  before  the  age 
of  puberty. 

DESCRiPTioif. — Tylosis  consists  in  an  over- 
growth of  the  papillary  and  epithelial  elements 
of  the  mucosa,  which  become  white  and  sodden 
from  continued  immersion  in  the  fluids  of  the 
mouth.    It  is  the  filiform  papillae  which  are 
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chiefly  affected,  and  the  disease  never  spreads 
further  back  than  the'Une  of  the  circumvallate 
papillae.  Sometimes  the  papillae,  though  enor- 
mously enlarged,  and  overloaded  -with  epithe- 
lium, potain  their  separate  form ;  at  other  times 
they  are  welded  together  into  smooth,  hard, 
masses.  The  tylotic  coating  presents  a  silvery 
or  snow-white  appearance,  quite  different  from 
any  ordinary  fur.  "When  the  disease  has  once 
shown  itself,  it  is  very  persistent.  Its  essential 
nature  appears  to  be  that  of  a  chronic  inflam- 
mation. Sometimes  the  patches  are  irregular  in 
form  and  in  situation  ;  at  other  times  they  have 
a  remarkably  symmetrical  arrangement.  The 
disease  appears  to  have  a  strong  tendency  to 
become  cancerous,  though  it  may  last  for  twenty 
or  thirty  years  before  it  passes  into  that  stage. 

Teeatmbnt. — If  the  patch  be  small,  it  should 
be  excised ;  and  when  the  disease  has  reached 
the  epitheliomatous  stage,  it  must  be  dealt  with 
as  a  cancer.  But  between  the  early  and  the  late 
stage  the  less  it  is  meddled  with  the  better.  If 
any  local  treatment  be  used,  it  should  be  of  a 
mild  and  soothing  kind.  The  use  of  strong 
caustics,  as  well  as  all  parings  and  scrapings, 
should  be  forbidden.  Mercury,  arsenic,  or  iodide 
of  potassium  may  be  tried,  but  little  dependence 
can  be  placed  on  them.  They  may  produce  some 
amendment,  but  they  cannot  effect  a  cure.  Our 
best  hope  is  to  guard  the  tongue  against  all 
sources  of  irritation,  and  to  regulate  and  improve 
the  general  health. 

11.  Ulceration. — Ulcers  of  the  tongue,  as 
already  said,  may  be  syphilitic  or  cancerous,  but 
they  may  also  be  of  simple  origin.  Simple  ulcer- 
ation is  usually  associated  with  dyspepsia.  Dys- 
peptic ulcers  are  apt  to  occur  in  ill-fed  children, 
and  also  in  adults  who  habitually  eat  and  drink 
freely.  Such  ulcers  are  generally  situated  upon 
the  sides  or  upper  surface  near  the  tip  ;  but  not 
unfrequently  they  are  on  the  frsenum.  They 
are  encircled  by  an  inflamed  margin  ;  shallow ; 
their  bases  being  flat  and  covered  with  a  greyish 
slough.  They  are  very  sensitive  to  the  touch, 
and  painful  when  the  organ  is  moved.  Some- 
times there  is  offensive  discharge,  with  a  good 
deal  of  swelling  of  the  sublingual  and  sub- 
maxillary glands. 

Simple  ulceration  is  often  excited  by  external 
causes,  acting  upon  the  tongue  at  a  time  when 
its  nutrition  is  impaired  by  faiilty  digestion. 
Thus  it  may  be  bitten,  or  scalded,  or  wounded 
with  knives  or  forks,  or  irritated  by  the  sharp 
point  of  a  tooth,  or  by  a  rough  accumulation  of 
tartar. 

Teeatment. — Attention  should  at  once  be 
directed  to  the  digestive  organs;  and,  after  a 
cholagogue  purgative  has  been  given,  a  course 
of  alterative  medicine  should  be  ordered,  to  be 
followed  by  stomachics  and  tonics.  Arsenic 
sometimes  acts  like  a  charm.  Whatever  dys- 
peptic symptoms  are  present  must  be  met  by 
their  appropriate  remedies,  for  example,  dilute 
hydrocyanic  acid,  bismuth,  chlorate  of  potash, 
or  bromide  of  potassium.  As  a  local  application, 
there  is  nothing  better  than  nitrate  of  silver. 
In  the  case  of  ulceration  following  injury,  the  sore 
should  be  touched  with  caustic,  and  the  patient's 
general  health  regulated  and  supported. 

W.  Faibliis  Clahkh, 


TONIC  {r6vos,  tension). — A  distinctive  term 
used  in  reference  to  the  nature  of  spasms,  which 
are  usually  divided  into  two  classes,  namely, 
ionic  spasms  and  clonio  spasms ;  the  former  be- 
ing those  in  which  the  muscles  concerned  remain 
in  a  state  of  continuous  rather  than  in  one  of 
intermittent  contraction.    See  Spasm. 

TONICS  {t6vos,  tension,  tone). — Synon.  :  Fr. 
Toniques  ;  Ger.  Tonisohe  Mittel. 

Definition. — Therapeutic  agents  which  im- 
part permanent  strength  to  the  body  or  its  parts. 

Enumeration.  —  Amongst  the  most  typical 
medicinal  tonics,  which  impart  a  feeling  of 
strength,  are  iron,  nux  vomica,  quinine,  and 
vegetable  bitters.  As  the  strength  of  the  body 
generally  depends  on  the  proper  action  of  its' 
various  parts,  tonics  have  been  subdivided  into 
those  which  have  an  especial  action  on  the  blood 
circulation,  digestion,  and  nervous  system. 

1.  Blood  Tonics. — Cod-hver  oil  and  other 
fats,  and  iron  and  its  salts,  are  the  most  impor- 
tant of  this  group  of  tonic  remedies.  Perhaps 
also  phosphate  of  lime,  and  salts  of  potash  and" 
soda  should  be  included.  Light,  fresh  air,  good 
food,  bathing,  and  exercise  are  valuable  adjuncts. 

2.  Vascular  Tonics. — The  principal  vascular 
tonics  are  nux  vomica  and  strychnia,  digitalis, 
hellebore,  erythrophleum,  and  squill.  The 
local  application  of  warmth  and  cold,  friction, 
and  massage  increase  the  effect  of  these  medi- 
cines. 

3.  Gastric  Tonics. — Small  doses  of  sulphuric, 
nitric,  and  hydrochloric  acids,  small  doses  of 
arsenic,  small  doses  of  alum,  aloes,  small  doses 
of  bismuth,  bitter  beer,  chamomile,  cinchona, 
casparia,  cascarilla,  small  doses  of  copper,  ca- 
lumba,  hops,  gentian,  orange  and  lemon  peel, 
quassia,  rhubarb,  small  doses  of  silver,  strychnia, 
generally  vegetable  bitters,  and  small  doses  of 
zinc — all  impart  vigour  to  the  gastric  function. 
Valuable  adjuncts  are  pepsin  and  hydrochloric 
acid. 

4.  Intestinal  Tonics. — These  are  chiefly  nux 
vomica,  belladonna,  rhubarb,  the  mineral  acids- 
and  metallic  salts  just  mentioned,  and  astrin- 
gents. 

6.  Nervine  Tonics. — Nux  vomica  and  strych- 
nia, cinchona  and  its  alkaloids,  coca,  phospho- 
rus, arsenic  and  its  compounds,  salts  of  iron, 
zinc,  copper,  and  silver,  are  all  included  under 
this  head.  The  tonics  which  act  especially  on 
other  parts  of  the  system  increase  also  the  power 
of  the  nervous  system,  and  act  indirectly  as- 
nervous  tonics. 

Action. — The  derivation  of  the  word  '  tonics ' 
indicates  the  nature  of  their  action.  When  a 
person  feels  limp  and  weak,  and  unfit  for  ex- 
ertion, like  a  relaxed  bow-string,  tonics  restore 
the  energy  and  strength,  and  render  him  again 
fit  for  work,  like,  as  it  were,  a  re-tightened  bow. 
The  exact  mode  in  which  tonics  act  is  not  yet 
perfectly  ascertained,  but  in  all  probability  they 
increase  the  functions  of  the  different  parts  of 
the  body  by  aiding  tissue-change,  either  by  in- 
creased nutrition,  increased  tissue-metabolism, 
more  rapid  removal  of  waste,  or  possibly  by  all 
three  taken  together. 

Uses. — Tonics  are  employed  in  conditions  of 
debility,  either  of  the  body  generally  or  of  it» 
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different  parts,  the  selection  of  each  depending 

upon  the  part  of  the  body  affected. 

In  cases  where  the  malnutrition  of  the  body 
appears  to  be  dependent  on  the  want  of  the 
proper  constituents  of  the  blood,  as  in  ansemia, 
struma,  or  general  debility,  without  any  affec- 
tion of  a  particular  organ,  blood  tonics,  in- 
cluding iron,  cod-liver  oil,  and  phosphates  are 
employed ;  and  these  are  also  useful  where 
impoverishment  of  the  blood  is  due  to  a  de- 
finite constitutional  disease,  such  as  phthisis, 
or  Bright's  disease.  Where  enfeeblement  of  the 
stomach  appears  to  be  present,  as  shown  by  loss 
of  appetite  and  such  signs  of  imperfect  diges- 
tion as  flatulence,  weight,  and  pain  after  eating, 
gastric  tonics  are  used.  Should  its  muscular 
coat  be  feeble  or  inactive,  as  shown  by  tendency 
CO  dilatation,  and  splashing  of  the  contents  on 
movement,  strychnia  is  especially  indicated,  and 
galvanism  or  systematic  kneading  may  be  also 
employed.  Where  the  stomach  is  too  debilitated 
to  respond  sufficiently  to  this  form  of  treatment, 
as  after  long-contiuued  gastric  catarrh,  or  in  old 
age,  its  work  must  be  partly  done  for  it,  and 
then  such  substances  as  hydrochloric  acid  and 
pepsin  are  useful.  When  the  muscular  move- 
ments of  the  intestine  are  sluggish,  as  indicated 
by  constipation,  and  by  a  tendency  to  the  dis- 
tension of  the  bowel  with  gas,  nux  vomica  and 
belladonna  may  be  given ;  and  when  its  mucous 
membrane  appears  to  be  relaxed  and  flabby,  and 
secreting  too  profusely,  the  mineral  acids,  as- 
tringents, and  metallic  salts  may  be  of  much 
service.  When  the  pulse  is  soft  and  feeble,  and 
there  is  a  tendency  to  vascular  dilatation,  either 
general  or  local,  as  shown  by  local  congestion 
and  oedema  of  dependent  parts,  or  by  drowsi- 
ness in  the  upright  position  and  sleeplessness 
in  the  recumbent  posture,  vascular  tonics  are 
serviceable.  Nervine  tonics  are  used  where  the 
nervous  functions  are  imperfectly  performed, 
as  shown  by  dulness,  loss  of  memory,  incapacity 
for  work,  languor,  or  tendency  to  spasm,  as  in 
chorea,  and  also  in  paralysis.  As  the  functions 
of  this  system  depend  very  greatly  upon  the 
quality  of  the  blood  with  which  the  nervous 
system  is  supplied,  and  on  the  rapidity  of  the 
circulation,  the  other  tonics  frequently  require 
to  be  given  in  addition  to  nervous  tonics. 

In  administering  tonics,  care  should  always  be 
taken  to  ascertain  that  the  case  is  suitable,  for 
in  very  many  cases  of  apparent  debility  the  im- 
perfect functional  activity  of  the  body  or  of  its 
parts  does  not  depend  upon  insufficient  nutri- 
tion, but  upon  impert'oct  removal  of  the  pro- 
ducts of  waste.  The  proper  treatment  in  these 
cases  is  not  to  give  tonics,  but  to  remove  the 
waste  products  by  cholagogues,  purgatives,  and 
diuretics. 

T.  Lauder  Bbtjnton. 

TONSILS,  Diseases  of. —  Synon.  :  Fr. 
Maladies  dcs  Amijgdales ;  Ger.  Krankhcitcn  der 
Mandeln. 

These  two  glands,  situated  between  the  ante- 
rior and  posterior  pillars  of  the  fauces,  are 
unusually  liable  to  participate  in  all  affections  of 
the  throat,  both  from  their  peculiar  structure 
andfrom  their  position.  An  evident  example  of 
the  truth  of  this  statement  is  to  be  found  iu  that 
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every-day  affection,  a  common  cold,  in  which  the 
tonsils  usually  exhibit  symptoms  of  the  general 
catarrh.  They  are  also  involved  in  diphtheria, 
scarlatina,  and  syphilis  ;  they  may  be  the  seat 
of  lUcers,  or  even  gangrene ;  and  they  may  be 
involved  in  malignant  disease.  The  following 
affections  demand  special  notice,  namely,  (1) 
acute  inflammation ;  (2)  follicular  oatarrli ; 
(3)  hypertrophy  ;  and  (4)  tonsillar  calculus. 

1.  Acute  Inflammation. — Synon.  :  Tonsil- 
litis; Cynanche  Tonsillaris;  Amygdalitis;  Quinsy. 

..Etiology. — This  affection  is  most  commonly 
met  with  in  young  persons,  in  the  damp  weather 
of  spring  and  autumn,  and  one  attack  seems  to 
predispose  to  another.  Expostu'e  to  damp,  cold, 
and  wet  is  generally  regarded  as  sufficient  to 
excite  this  disorder. 

Symptoms. — These  usually  set  in  with  indica^ 
tions  of  fever.  The  patient  becomes  restless, 
irritable,  and  hot  (the  temperature  in  very  acute 
cases  rising  to  104°  or  105°);  complains  of  head- 
ache and  general  weariness ;  and  may  be  delirious' 
at  night,  especially  if  young.  The  tongue  is 
covered  with  a  thick,  heavy,  yellowish  coating ; 
the  other  symptoms  of  oral  cateirrh  are  present ; 
the  breath  is  unpleasant ;  and  salivation  is  com- 
plained of.  The  patient  loses  the  power  of  opening 
the  mouth  to  any  extent ;  and  swallowing  is  at- 
tended with  much  pain  and  great  difficulty,  the 
food  not  tmfrequently  returning  through  the  nose. 
The  tone  of  the  voice  is  altered,  becoming  thick, 
guttural,  and  nasal.  The  breathing  is  not,  as  a 
rule,  impeded,  but  the  patient  snores  during  sleep ; 
and  when  he  is  awake,  respiration  may  be  noisy. 
Occasionally  he  becomes  deaf.  The  first  indica- 
tion of  uneasiness  in  the  throat  is  a  complaint  of 
pricking  and  dryness  in  the  region  of  the  tonsU, 
soon  passing  on  to.  actual  soreness,  and  pain  of  a 
dull  character,  which  shoots  up  towards  the  ear 
on  the  affected  side.  Externally,  behind  the 
angle  of  the  lower  jaw,  considerable  swelling  is 
observed,  firm,  and  exceedingly  painful  to  touch. 
On  examination  of  the  parts  internally,  one  ton- 
sil, rarely  both,  will  be  found  to  be  greatly  swol- 
len, of  a  bright  red  colour,  perhaps  with  patches 
of  yellowish  secretion  adherent  to  its  surface. 
The  soft  palate  is  also  greatly  swollen,  red, 
(Edematous,  and  falling  inwards  to  the  middle  of 
the  mouth.  The  uvula  likewise  partakes  of  the 
general  infiltration,  and  is  usually  found  pushed 
to  the  healthy  side,  and  not  unfrequently  adhe- 
rent to  the  tonsil.  This  state  of  matters  con- 
tinues for  four  or  five  days,  increasing  in  severity, 
and  then  it  may  gradually  begin  to  subside,  the 
inflammation  passing  off ;  and  in  ten  days  to  a 
fortnight  the  patient  is  able  to  resume  his  usual 
employment.  Quite  as  frequent  a  termination  as 
resolution  is  suppuration  and  formation  of  abscess 
in  the  tonsil.  In  such  a  case  the  symptoms  are 
generally  aggravated  before  the  formation  of  the 
pus,  and  more  decided  pain  and  throbbing  are 
complained  of,  extending  upwards  to  the  ear. 
The  abscess  may  burst  spontaneously  and  unex- 
pectedly. After  the  evacuation  of  the  pus,  which 
is  often  fetid,  convalescence  is  speedy. 

Tkkatmbnt. — If  a  case  of  quinsy  is  seen  at 
the  very  outset,  an  attempt  may  be  made  to  abort 
the  disease.  This,  though  seldom  successful,  may 
be  tried  by  giving  au  emetic,  or  by  administer- 
ing tincture  of  aconite  every  hour  in  drop  doses  •■ 
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or  alum  or  nitrate  of  silver  may  be  applied  to  the 
inflamed  throat.  IS  not  seen  for  two  days,  or  if 
these  abortive  measures  fail,  the  patient  should 
be  confined  to  bed ;  hot  poultices  kept  constantly 
round  the  throat ;  steam  inhaled  as  often  as 
practicable  ;  and  gargles  of  warm  milk  and  water 
made  use  of  every  hour.  A  brisk  saline  purga- 
tive should  be  given.  Ice,  if  found  grateful, 
may  be  allowed  at  discretion.  Such  diet  as  the 
patient  can  be  perstiaded  to  swallow  should  be 
ordered,  of  course  in  liquid  or  rather  semi-solid 
form.  Stimulants,  if  called  for,  must  be  ad- 
ministered. Tonics,  such  as  chlorate  of  potash 
and  iron,  or  quinine  and  iron,  wiU  be  needed 
when  convalescence  sets  in.  If  an  abscess 
should  form,  it  must  be  evacuated  by  means  of 
a  well-protected  bistouiiy ;  and  astringent  gargles 
should  be  made  use  of  for  some  time  after  con- 
valescence is  established. 

2.  Folliciilar  Catarrh. —  The  office  of  the 
tonsils  is  to  secrete  a  lubricating  fluid  to  the 
bolus  of  food  as  it  passes  into  the  pharynx,  as 
well  as  to  moisten  the  fauces.  Occasionally  we 
meet  with  cases  where  this  secretion  is  altered 
i  n  character  or  in  quantity.  And  this  may  be 
the  result  either  of  a  simple  catarrh  of  the  ton- 
sils ;  or  of  thickening  of  the  interstitial  tissue 
of  the  gland,  compressing  the  foUides,  and  thus 
interfering  with  the  free  outflow  of  the  secretion. 
The  appearance  of  the  tonsil  in  such  a  condition 
is  at  times  mistaken  for  a  diphtheritic  state,  in 
consequence  of  the  whitish  patches  of  secretion 
deposited  upon  them.  In  this  catarrhal  affection 
it  will  be  observed  that  there  is  no  tendency  to 
the  formation  of  a  true  membrane  as  in  diph- 
theria, the  deposit  assuming  a  pultaceous  form, 
being  readily  removed,  its  borders  being  well- 
defined,  and  it  is  seen  to  proceed  from  the  fol- 
licles of  the  tonsil.  As  to  the  treatment  of 
this  condition,  all  that  is  wanted  is  a  stimulant 
gargle,  probably  some  general  tonic,  and  the 
constant  use  of  chlorate  of  potash — a  convenient 
form  of  administering  which  is  found  in  Wyeth's 
lozenges  of  the  compressed  salt. 

3.  Hypertrophy — This  condition  of  the  ton- 
sils is  met  with  both  in  the  young  and  in  the 
adult.  In  the  case  of  the  former,  there  seems 
to  be  a  hereditary  tendency  in  some  families, 
the  tonsils  becoming  immensely  large  even  as 
early  as  the  second  year.  In  such  there  is 
usually  some  scrofulous  habit  of  body.  In  the 
adult  this  condition  is  more  frequently  the  result 
of  repeated  angina,  which  induces  a  perma- 
nent thickening  of  the  structures  of  the  tonsils, 
whereby  the  secretion,  no  longer  finding  free 
exit,  distends  the  follicles,  thus  setting  up  a  low 
form  of  inflammation,  which  results  in  hyper- 
trophy of  the  gland.  This  condition  is  free  from 
piiiii.  When  the  interstitial  tissue  becomes  much 
thickened  and  indurated,  there  occurs  what  is 
sometimes  described  as  '  scirrhus '  of  the  tonsil. 
The  symptoms  indicative  of  hypertrophy  are 
snoring  during  sleep  ;  obstruction  to  the  breatla- 
ing.  in  consequence  of  which  the  mouth  is  always 
open  night  and  day;  slight  impediment  to  swal- 
lowing, with  a  sense  of  something  permanently 
needing  to  be  swallowed  ;  some  degree  of  deaf- 
ness ;  and  thickness  of  voice  or  snuffling.  These 
are  all  greatly  aggravated  when  catarrh  is  super- 
-added  ;  and  persons  having  enlarged  tonsils  are 


TOESION.  1647 
specially  liable  to  attacks  of  angina,  and  to  severe 
throat-symptoms  when  any  disorder  overtakes 
them,  in  which  the  throat  is  more  than  ordi- 
narily the  point  in  which  the  disease  centres 
itself,  for  example,  scarlatina. 

Theatmbnt. — The  treatment  in  cases  of  scro- 
fulous childi-en  consists  in  the  administration  of 
plentiful  nourishment,  cod-liver  oil,  iodide  of 
iron,  and  other  drugs  of  which  iodine  forms  the 
chief  constituent.  The  bromides  of  ammonium 
and  potassium  also  enjoy  the  reputation  of  re- 
ducing enlarged  tonsils.  Locally,  they  should  be 
treated  with  iodine  dissolved  in  glycerine,  or 
with  the  simple  tincture,  every  other  day.  They 
should  not  be  removed  in  children  under  the 
age  of  puberty,  as  frequently  after  that  period 
they  decrease  spontaneously.  In  adults,  if  they 
cause  much  inconvenience,  they  should  be  ex- 
cised, but  not  otherwise. 

4.  Tonsillary  Calculus.— When  two  or  three 
neighbouring  follicles  of  a  tonsil,  as  well  as 
the  interstitial  tissue,  are  destroyed,  the  cavity 
thereby  created  pours  out  a  greatly  altered  se- 
cretion, the  product  varying  in  consistence  from 
a  creamy  pulp  up  to  a  calcareous  deposit,  of  a 
white  or  yellow  colour.  This,  on  examination, 
has  been  found  to  consist  of  albumen,  phosphate, 
carbonate,  and  oxalate  of  lime,  with  some  animal 
matter.  Some  authors  regard  these  calculi  as 
the  '  resolution  of  tuberculous  deposits  in  the 
tonsils,  which  subsequently  give  rise  to  inflam- 
mation, suppuration,  and  ejection.' 

Clattd  Muiehead. 

TOOTHACHE.— Synon.  :  Fr.  Odontalgie  ; 
Mai  do  Bents;  Gev.  ZaJmwek. — Pain  in  connec- 
tion with  the  teeth.    See  Teeth,  Diseases  of. 

TOOTH-BASH.    See  Dentition,  Disorders 

of. 

TOPHUS  {tophtts,  sand). — ^A  term  for  the 
concretions  which  are  met  with  in  gout,  in  con- 
nection with  the  joints  and  other  structures.  It 
is  also  sometimes  applied  to  gravel,  and  to  the 
collection  of  tartar  on  the  teeth.    See  &out. 

TOPICAL  (rrfiros,  a  place).    See  Locai.. 

TOBMIHA  (Lat.  griping). — This  word  is 
applied  to  severe  griping  or  colicky  pains  in  the 
aljdomen,  due  to  flatus  and  other  causes.  See 
Colic  ;  and  Intestines,  Diseases  of. 

TOBPOB  (Lat.  numbness). — Synon.  :  Fr. 
Torpeur;  Ger.  Torpiditdt. — A  condition  of  in- 
activity, bodily  and  mental,  which  may  be  met 
with  in  certain  brain-diseases  or  febrile  states, 
more  especially  in  aged  persons.  The  cerebral 
condition  associated  with  torpor  is  an  unnatural 
state  of  consciousness,  closely  allied  to  that 
known  as  stupor. 

TOEQUAY,  in  South  Devon. — A  mild, 
rather  relaxing,  and  sedative  marine  climate. 
Sheltered  from  W.,  N.,  and  E.  winds.  Mean 
winter  temperature  44°  Fahr.  Sec  Climate, 
Treatment  of  Disease  by. 

TORSION  (torqueo,^  I  twist).— This  word 
signifies  a  twisting,  and  is  used  in  the  following 
associations : — 

1.  In  relation  to  certain  hollow  organs,  it  in- 
dicates a  form  of  displacement  in  which  an  organ 
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is  twisted  on  itaelf,  a  condition  especially  noticed 
in  connection  with  the  intestines.  It  gives  rise 
to  more  or  less  narrowing  of  the  canal,  and 
may  close  it  completely,  so  as  to  cause  absolute 
obstruction.  Torsion  also  interferes  with  the 
circulation,  thus  loading  to  congestion,  inflam- 
mation, or  ultimately  even  to  gangrene.  See 

IXTBSTINAL  OBSTRUCTION. 

-  2.  As  a  method  of  treatment,  torsion  is  em- 
ployed in  checking  arterial  haemorrhage,  the 
ends  of  the  bleeding  artery  being  seized  by  the 
aid  of  suitable  forceps,  and  twisted.  It  is  chiefly 
used  in  bleeding  from  small  arteries,  but  may 
prove  efiicient  even  when  arteries  of  some  size 
are  the  source  of  the  hsemorrhage. 

Fredbkick  T,  Robbets. 

TOE-TICOLLIS  {tortum,  twisted,  and  col- 
lum,  the  neck). — A  synonym  for  wryneck.  See 
Wbtneck. 

TORTJIiA. — Description. — Torula  is  a  form 
of  microscopic  fungus,  belonging  to  the  order 
Saccharomycetes,  of  the  class  Protophyta,  which 
is  the  lowest  division  of  Thallophyta  (Sachs).  It 
consists  of  round  or  ovoid  cells,  of  an  average 
diameter  of  about  inch,  without  nuclei,  but 
composed  of  masses  of  vacuolated  protoplasm, 
confined  within  a  definite  cell-wall.  Occasionally 
they  are  free,  but  they  are  frequently  associated 
into  branching  chains.  See  Microscope  in  Medi- 
cine. 

SocTRCES. — Vinous,  acetous,  and  other  fermen- 
tations are  due  to  the  presence  of  low  or- 
ganisms, of  which  the  '  yeast  plant,'  Mycoderma 
or  Torula,  cerivisicB,  is  the  best  known.  Certain 
varieties  of  torula  are  of  constant  occurrence  in 
the  alimentary  canal,  and  would  seem  to  be  nor- 
mally associated  with  intestinal  digestion.  In 
those  cases  of  vomiting  where  the  ejected  matters 
ferment,  torulee  are  always  to  be  found,  together 
with  sarcinae.  These  bodies  are  also  of  frequent 
occurrence  in  diabetic  urine,  if  left  standing  ;  but 
they  have  also  been  found  in  non-saccharine 
urine.  The  pathological  significance  of  torula, 
if  any,  is  not  known.  W.  H.  Axlchin. 

TOUCH,  Disorders  of. — Stnon.  :  Fr.  Trou- 
bles du  Tact ;  Ger.  Stbhrungen  des  Tastsinnes. — 
The  sense  of  touch  may  be  considered  as  a  com- 
pound of  four  distinct  senses,  namely,  those  of 
contact,  pain,  temperature,  and  muscular  acti- 
vity; and  it  is  not  necessary  that  all  of  these 
should  be  afiFeeted  simultaneously  or  in  an  equal 
degree.  Sometimes  but  one  is  the  seat  of  dis- 
order, and  occasionally  only  one  escapes.  The 
lesion  producing  tactile  disorder  may  be  in  any 
part  of  the  sensory  apparatus — in  the  peripheral 
end-organ  in  the  skin  which  receives  impres- 
'siona,  in  the  trunk  of  the  nerve  which  conveys 
them,  or  in  the  central  ganglion,  the  reaction  in 
which  is  represented  in  consciousness  as  feeling. 
For  the  most  part  disorders  of  touch  must  con- 
sist either  in  a  defective  or  in  an  unnaturally 
heightened  reaction  to  impressions— conditions 
which  are  termed  respectively  ancesthesia  and 
kype,r(Bsthcsia.  But  there  are  besides  certain 
abnormalities  of  sensation  which  cannot  be  ro- 
ferred  to  either  of  these  categories,  as,  for 
example,  when  a  touch  causes  a  sensation  of 
burning,  or  the  electric  current  is  felt  as  some- 


thing cold,  and  in  these  circumstances  the  term 
farcesthesia  is  used. 

1.  Increased  sensibility. — Desckiption. — 
It  is  doubtfulwhether  the  sense  of  touch  proper, 
the  power  of  tactile  discrimination,  is  ever  mor- 
bidly increased,  except  possibly  in  certain  cases  of 
hysteria  and  mental  disorder,  The  term  hyper- 
cesthesia  would  be  properly  applied  to  such  a  con- 
dition instead  of,  as  it  is  more  commonly  used,  t^i 
excess  of  sensibility  to  painful  impressions,  which 
is  perhaps  better  called  hyperalgesia.  In  cuta- 
neous hyperalgesia  even  a  light  touch  upon  thf 
skin  produces  more  or  less  exquisite  pain.  Thf- 
patient  often  cannot  even  wash  the  skin,  which 
is  described  as  feeling  raw  or  sore  to  the  touch. 
The  symptom  frequently  occurs  in  connection 
with  neuralgia  (especially  of  the  trigeminal 
nerve),  and  in  hysteria,  as  well  as  in  the  various 
forms  of  local  inflammation.  It  may  precede  by 
some  days  the  characteristic  pains  of  neuralgia ; 
is  often  associated  with  excess  of  sensibility  to 
heat  and  cold ;  and  usually  with  diminution  of 
sensibility  of  the  tactile  sense  proper.  It  is  seen 
in  its  severest  form  in  connection  with  gunshot 
injuries  of  nerves. 

There  may  be  heightened  sensibility  to  tem- 
perature, either  as  regards  heat  or  cold  singly, 
or  in  respect  to  both  at  the  same  time.  This 
symptom  is  observed  in  connection  both  with 
peripheral  and  central  disease,  as  an  accom- 
paniment of  neuritis,  as  well  as  of  degenerative 
changes  in  the  cord  or  cerebral  ganglia.  It  is 
often,  but  not  always,  associated  with  hyper- 
algesia. 

Heightening  of  the  sense  of  contact  is  rarely 
observed,  and  is  of  but  little  practical  import- 
ance. Perhaps  the  condition  known  as  '  fidgets ' 
is  best  explained  as  depending  upon  a  heightened 
sense  of  muscular  activity. 

Treatment. — So  far  as  is  practicable,  the 
lesion  which  is  the  cause  of  hyperalgesia,  whether 
peripheral  or  central,  must  be  discovered  and 
become  the  subject  of  treatment.  But  the 
symptom  itself  may  be  mitigated  by  appropriate 
means.  Such  are  the  local  application  of  moist 
heat  by  fomentation  or  poultice ;  of  cold,  by 
means  of  ice ;  or  of  anodjmes,  such  as  veratria 
ointment  somewhat  diluted,  or  atropia  ointment ; 
or  the  hypodermic  injection  of  morphia  (gr.  ^  to 
gr.  I).  Spongiopiline  may  be  sprinkled  with  a 
liniment  composed  of  chloroform  one  part  and 
belladonna  liniment  three  parts  ;  or  equal  parts 
of  ether,  sal  volatile,  laudanum,  and  eau  de 
Cologne  may  be  applied.  A  piece  of  lint  soaked  in 
chloroform  may  be  laid  upon  the  painful  portion 
of  skin  and  covered  with  oiled-silk,  or  the  part 
may  be  rubbed  with  camphor-chloral  and  vase- 
line, equal  parts  ;  or  painted  with  amyl-coUoid. 
The  application  of  one  pole  of  the  continuous 
current  to  the  hyperalgesia  spots,  whilst  the 
other  is  placed  on  an  indifferent  part,  wiU  often 
be  of  service,  the  power  of  bearing  a  gradually 
increased  strength  showing  the  improvement 
produced.  Hysterical  hyperalgesia  can  some- 
times be  successfully  treated  by  the  application 
of  a  strong  induced  current,  by  means  of  the 
wire  brush,  the  patient,  if  necessary,  being 
placed  under  the  influence  of  ether. 

2.  Defective  sensibility. — Desceiption. — 
Cutaneous  anaesthesia  may  result  from  local  ab- 
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straction  of  heat,  as  from  exposure  to  a  very 
low  temperature.  In  such  a  case  anaemia  is  pro- 
duced, from  spastic  contraction  of  blood-vessels, 
follo-wed  by  hj'peraemia  from  their  secondary 
relaxation.  In  the  aHsemic  stage,  whilst  the  other 
tactile  sensations  are  lowered,  that  of  tempera- 
ture is  heightened.  Deficient  sensibility  may  be 
caused  by  irritating  applications,  such  as  soda 
used  by  laundresses,  and  various  chemicals  em- 
ployed in  the  arts.  In  such  cases  there  is  numb- 
ness in  the  hands  and  forearms,  with  a  sensation 
of  '  going  to  sleep '  in  the  fingers.  It  may  occur 
in  connection  with  herpes  zoster,  the  skin  between 
the  groups  of  vesicles  being  often  partially  anaes- 
thetic. In  lepra  ancssihetica,  in  ■which  there  are 
enlargements  of  the  cutaneous  nerves,  the  senses 
of  temperature  and  pain  are  often  abolished,  and 
severe  burns  may  take  place  without  being  re- 
cognised. Anaesthesia  may  be  produced  by  pres- 
sure upon  sensory  or  mixed  nerves,  by  syphilitic 
and  other  growths  in  adjacent  tissues.  Nar- 
cotics, as  chloroform  and  ether,  may  quell  the 
sense  of  pain,  that  of  contact  being,  to  a  certain 
extent,  retained.  Wounds  and  lacerations  of  the 
sensory  or  mixed  nerves,  followed  by  inflamma- 
tory processes,  may,  by  irritating,  cause  pain  to 
precede  the  anaesthesia,  arising  from  the  inter- 
ruption of  conductivity  in  the  nerve-fibres.  Sim- 
ple mechanical  pressure  upon  a  nerve,  if  long 
continued,  wiU  often,  especially  if  its  nutrition 
be  impaired  by  constitutional  causes,  excite  a 
low  inflammatory  condition.  In  traumatic  cases, 
as  also  in  lepra  anaesthetica  and  in  cases  of  new 
growths  pressing  on  the  nerve,  motor  and  nu- 
tritive disturbances  are  apt  to  accompany  the 
anaesthesia,  the  nerve-trunks  conveying  not  only 
sensory,  but  also  motor,  vaso-motor,  and  tropHc 
fibres.  Severe  trophic  disorder  is  usually  asso- 
ciated with  the  anaesthesia  occasioned  by  lesion 
of  the  fifth  nerve ;  and  to  a  less  extent  with 
that  accompanying  trigeminal  neuralgia.  See 
Tbifaclax  Nerve,  Diseases  of. 

Preceding  attacks  of  neuralgia,  the  skin  of  the 
part  about  to  be  aflfected  is  often  found  to  be 
anaesthetic,  and  during  attacks  of  sciatica  and 
cervico-brachial  neuralgia  there  is  often  much 
diminution  of  tactile  sensibility,  severally  in  the 
foot  and  lower  part  of  the  leg,  and  in  the  fin- 
gers ;  whilst  the  skin  around  the  eye  may  be 
greatly  deficient  in  tactile  sensibility  diu-ing 
severe  supra-orbital  neuralgia.  It  is  important 
to  discriminate  anaesthesia  of  the  skin  caused  by 
disease  of  the  nervous  centres,  from  that  which 
is  of  peripheral  origin. 

Cutaneous  anaesthesia  is  occasionally  an  impor- 
tant symptom  of  an  approaching  cerebral  haemor- 
rhage. A  sudden  and  increasing  numbness  is 
experienced  in  one  half  of  the  face,  or  in  the 
limbs  on  one  side  of  the  body,  which  may  be  fol- 
lowed shortly  by  coma  and  hemiplegia.  An 
apoplectic  seizure  usually  causes  unilateral  cuta- 
neous anaesthesia,  which  is  at  first  widely  dif- 
fused, owing  probably  to  the  disturbance  of  cir- 
culation in,  and  consequent  disarrangement  of 
the  nervous  molecules,  which  extends  at  first 
far  beyond  the  site  of  tlie  effusion.  A  few  hours 
or  days  usually  suflBce  for  the  clearing  off  of  this 
anaesthesia,  leaving,  however,  a  subjective  feeling 
of  numbness,  which  may  endure  for  a  longer  or 
shorter  period. 


The  extent  of  anaesthesia  bears  no  necessary 
relation  to  the  amount  of  motor  paralysis.  It 
usually  aflfects  the  paralysed  side  of  the  body, 
but  in  certain  cases  of  hemorrhage  into  or  other 
lesion  of  the  medulla  oblongata  and  pons  varolii, 
it  may  occupy  the  opposite  side.  Complete 
hemi-ansesthesia  of  central  origin  may  persist 
long  after  the  paralysis  of  motion  has  disap- 
peared, and  in  such  a  case  a  lesion  is  likely  to 
be  found  in  the  outside  of  the  optic  tlialamus, 
involving  the  internal  capsule.  Occasionally, 
too,  hemi-anaesthesia  may  from  the  first  be  un- 
accompanied by  motor  paralysis.  Much  more 
frequently,  however,  cutaneous  anaesthesia  (ex- 
cept for  the  first  few  hours)  is  of  comparatively 
slight  and  transitory  character,  even  in  cases 
where  there  has  been  extensive  disorganisation 
of  the  brain  from  haemorrhage  or  softening,  and 
where  the  resulting  paralysis  of  the  muscles  is 
complete  and  permanent.  It  may  be  absent 
altogether  from  the  first,  but  this  is  not  common, 
except  in  cases  of  cortical  lesion  of  the  brain. 
Recovery  is  gradual,  and  proceeds  from  the  ner- 
vous centre  downwards,  the  fingers  sometimes 
retaining  slight  anaesthesia  long  after  the  rest  of 
the  arm  has  entirely  recovered.  Cerebral  tu- 
mours may  give  rise  to  cutaneous  anaesthesia  by 
pressure  upon  the  Gasserian  ganglion,  or  upon 
the  trunk  or  branches  of  the  fifth  nerve  as  they 
traverse  the  floor  of  the  skull.  Like  the  motor 
paresis  or  paralysis  which  may  be  occasioned  at 
the  same  time,  the  loss  of  sensibility  is  usually, 
but  not  always  gradual,  tending  to  increase 
rather  than  to  diminish  as  time  goes  on.  It  is 
not  usually  a  prominent  symptom  in  cerebral 
abscess. 

Lesion  of  the  spinal  cord  or  its  membranes 
may  give  rise  to  cutaneous  anaesthesia,  which  is 
frequently,  in  the  lower  extremities,  extensive 
and  complete ;  but  it  may  be  absent  when — as, 
for  example,  in  very  advanced  sclerosis  of  the 
antero-lateral  columns — there  is  complete  para- 
plegia. A  varying  amount  of  cutaneous  anaes- 
thesia, especially  affecting  the  soles  of  the  feet, 
is  apt  to  occur  in  progressive  locomotor  ataxy. 
Anaesthesia  of  spinal  origin  is  usually  bilateral ; 
but  it  affects  that  lower  extremity  alone  which 
is  opposite  to  the  one  paralysed  in  its  motility, 
when  the  causative  lesion  is  limited  to  one  half 
of  the  cord.  Intercurrent  complications  from 
disturbances  of  circulation,  the  temperature  of 
the  limb,  the  extension  or  subsidence  of  inflam- 
mation, and  the  efiusion  of  inflammatory  pro- 
ducts about  the  posterior  roots,  as  well  as  the 
spread  of  sclerotic  changes,  may  cause  the  extent 
and  completeness  of  cutaneous  anaesthesia  to 
vary  considerably  in  cases  dependent  upon  spinal 
cord  disease.  Where  the  lesion  lies  tolerably 
high  up,  tickling  the  soles  of  the  feet,  although 
quite  unfelt  by  the  patient,  is  able  to  excite  tho 
motor  nerves,  and  produce  reflex  muscular  con- 
tractions, which  the  loss  of  muscular  sense  pre- 
vents him  from  recognising.  It  is  extremely 
important  to  remember  that  cutaneous  auaes- 
tliesia  of  spinal  origin  is  liable  to  be  associated 
with  bed-sores.  In  certain  cases,  where  pro- 
bably trophic  and  vaso-motor  nerves  have  beeo 
included  in  tho  lesion,  this  liability  is  excessive, 
and  may  defy  all  precautions. 

Loss  of  the  sense  of  musoidar  activity  may 
5  N 
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occur  in  an  isolated  form,  the  other  modes  of 
tactile  sensibility  being  unafiFectod  ;  or  it  maybe 
associated  with  impairment  of  some  or  all  of 
them.  The  symptom  is  especially  notable  in 
progressive  locomotor  ataxy  (see  LocoMOToa 
Ataxy).  It  may  also  occur  in  connection  with 
paresis  resulting  from  coarse  disease  of  the  occi- 
pital lobe  of  the  cerebrum.  Loss  of  muscular 
sense  may  accompany  hemiplegia,  attended  with 
Btrocsly  marked  and  prolonged  anaesthesia,  from 
disease  of  the  optic  thalamus.  It  occurs  some- 
times in  hysteria.  There  is  a  form  of  anaesthesia 
occasionally  met  with  in  hysteria  which  it  is 
important  to  recognise,  so  as  not  to  confound  it 
with  a  somewhat  similar  condition  resulting  from 
disease  of  the  neighbourhood  of  the  optic  thala- 
mus. In  this  the  patient  may  lose  the  power  of 
perceiving  impressions  of  contact,  temperature, 
and  pain  throughout  the  whole  of  one  lateral 
half  of  the  body,  sharply  divided  from  the  sound 
side  by  a  line  passing  downwards  from  the  ver- 
tex to  the  OS  pubis.  Accompanying  this  hemi- 
ancBsthesia,  as  it  is  called,  there  is  often  ambly- 
opia and  colour-blindness  of  the  corresponding 
eye,  loss  of  taste  and  smell,  together  with  ten- 
derness on  deep  pressure  over  the  region  of  the 
ovary  on  the  same  side.  In  some  cases,  too,  the 
skin  is  unnaturally  pale  and  cold,  and  pricks 
with  a  pin  are  said  to  be  not  followed  by  bleed- 
ing, which  readily  takes  place  in  corresponding 
circumstances  on  the  opposite  side  of  the  body._ 

Diagnosis. — As  regards  both  hypersesthesia 
and  anaesthesia  the  most  important  considera- 
tion, after  establishing  the  existence  of  either,  is 
as  to  whether  the  cause  be  central  or  peripheral. 
It  is  impossible  to  do  more  than  indicate  the 
general  principles  upon  which  this  inquiry  is  to 
be  conducted.  The  patient's  history,  the  condi- 
tion of  viscera  and  circulation,  the  existence  or 
not  of  accompanying  paralysis  or  of  modifications 
of  the  organs  of  special  sense,  will  lend  im- 
portant aid.  As  a  rule,  the  antesthesia  of  central 
origin  is  much  more  widely  difrased,  though  less 
complete,  than  that  dependent  upon  lesion  of 
nerve-trunks,  when  it  is  also  often  accompanied 
with  localised  atrophy  of  muscles  or  other 
trophic  disturbance.  It  is  very  rare  that  hemi- 
anaesthesia  of  central  origin  is  so  complete  as  the 
hysterical,  and  it  is  not  accompanied,  like  the 
latter,  with  tenderness  on  deep  pressure  over  the 
ovarian  region.  There  is  no  doubt  that  hyper- 
aesthesia  has  often  been  mistaken  for  localised 
inflammation,  and  treated  accordingly.  The  ab- 
sence of  febrile  movement,  and  the  fact  that  it  is 
mainly  upon  light  surface-touching  that  the  ex- 
quisite tenderness  occurs,  which  fails  to  be  felt 
when  deeper  pressure  is  made,  coupled  with  the 
history,  and  a  study  of  the  concomitant  condi- 
tion, ought  to  suffice  to  prevent  all  mistakes. 

Treatmknt.— Anaesthesia  is  a  symptom  of  a 
lesion  either  in  the  central  nervous  system  or  in 
a  peripheral  nerve,  and  its  treatment  is  bound  up 
with  that  of  the  disorder  which  gives  rise  to  it. 
But  there  are  many  cases  in  which,  apparently 
as  a  result  of  disease,  the  sensory  nerves  fail  to 
convey  impressions  for  a  considerable  time  after 
the  lesion  which  interfered  with  their  function 
has  been  healed.  In  such  circumstances  very 
much  good  can  often  be  done  by  electrical  treat>- 
ment.    The  skin,   carefully  dried,  should  be 
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brushed  over  for  a  few  minutes  every  day  with 
the  wire  brush,  connected  with  an  induction 
machine ;  or  the  well-wetted  rheophore  connected 
with  the  negative  pole  of  a  constant  current  bat- 
tery may  be  slid  about  over  the  affected  surface, 
well  moistened  with  hot  water.  In  hysterical 
anaesthesia  the  application  of  various  metals 
(gold,  silver,  copper,  tin,  lead,  iron — one  or  other 
of  these),  has  been  found  very  successful  in 
the  hands  of  Drs.  Burq  and  Charcot,  of  Paris, 
and  a  trial  of  them  in  appropriate  cases  should 
not  be  omitted.  The  metal  should  be  cloself 
applied  to  the  affected  skin  for  ten  minutes  r 
a  time. 

Static  electricity  is  a  valuable  means  of  com- 
bating anaesthesia  of  this  kind.  The  patient, 
seated  on  an  insulating  chair,  is  connected  by  a 
conducting  chain  with  a  frictional  electrical  ma- 
chine, and  sparks  are  drawn  from  the  affected 
surface. 

3.  Paraestliesia. — Descbiption. — The  varie- 
ties in  disorder  of  the  diff"erent  kinds  of  tactile 
sensibility — touch,  pain,  temperature,  muscular 
activity — are  very  numerous.  Pinches  or  pricks 
with  a  needle  may  be  felt  as  touch  only,  whilst 
a  very  light  touch  with  the  finger  is  appreciated 
as  touch.  Strong  faradaic  currents  (intolerable 
to  the  healthy)  may  be  felt  as  cold.  Heat  may 
be  felt  as  cold,  but  kept  still  longer  applied  may 
be  recognised  as  heat  or  warmth.  A  limb 
plunged  into  hot  or  cold  water  may  get  the  feel- 
ing, not  of  heat  or  cold,  but  of  pain.  To  such 
modifications,  as  well  as  to  feelings  of  burning 
or  cold,  tingling,  creepmg  of  ants,  or  actual 
numbness,  the  term  paresthesia  is  often  applied. 
A  seamstress  may  be  able  to  pick  up  and  thread 
her  needle,  evincing  thereby  considerable  deli- 
cacy of  sense  of  contact,  and  yet  be  scarcely 
able  to  feel  a  prick  of  a  needle  in  the  finger-tip. 
Or  the  sense  of  contact  may  be  in  abeyance,  as 
well  as  that  of  pain  and  temperature,  and  the 
movements  may  be  then  guided  by  the  sense  of 
muscular  activity,  aided  by  sight. 

T.  Bdzzahd. 

TOXAEMIA  (ToliKbf,  a  poison,  and  aX/ut, 
blood).— This  word  literally  signifies  poisoning 
of  the  blood.  It  is  not  employed  with  any  very 
strict  or  definite  meaning,  but  most  commonly 
implies  blood-poisoning  due  to  some  pathological 
condition  within  the  body  itself,  in  contradis- 
tinction to  that  which  results  from  the  introduc- 
tion of  the  ordinary  poisons  from  without.  As 
illustrations  of  toxaemic  states  may  be  men- 
tioned pyaemia  and  septicaemia ;  uramia :  and 
acetonemia,  upon  which,  according  to  some  autho- 
rities, the  comatose  condition  which  precedes  the 
fatal  issue  in  some  cases  of  diabetes  depends. 
The  accumulation  of  bile  in  the  blood,  in  cases 
of  iaundice,  is  also  a  form  of  toxaemia.  The  mor- 
bific agents  which  are  supposed  to  produce  the 
several  infectious  and  malarial  fevers  are  like- 
wise regarded  by  many  as  originating  toxaemic 
conditions;  as  are  also  those  which  originate 
such  affections  as  gout  and  rheumatism.  These 
subjects  will  bo  found  discussed  under  their 
several  headings.       FEEDERicac  T.  Egberts. 

TEACHEA,   Diseases   of. — Stxon.  :  Pr. 
Maladies  dc  la  Trochee ;  Ger.  Krankheiien  der 
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Lufirdhre. — The  trachea  is  but  little  prone  to 
disease,  except  in  association  with  affections  of 
the  larynx,  bronchi,  and  neighbouring  parts. 
The  diagnosis  and  treatment  of  these  several 
diseases  is  greatly  facilitated  by  the  laryngo- 
scope. With  this  instrument  a  skilful  manipu- 
lator can  in  many  cases  examine  the  trachea  in 
its  whole  length,  and  an  accurate  diagnosis  being 
thus  attained,  remedies  may  be  applied,  and  in- 
struments may  be  introduced  for  the  removal 
or  destruction  of  growths,  or  for  other  purposes, 
either  through  the  larynx,  or  by  an  artificial 
opening  made  in  the  trachea.  The  principal 
morbid  affections  of  the  trachea  -will  be  discussed 
in  the  following  order : — 1.  Malformations  ;  2. 
Inflammation ;  3.  Ulceration  and  Perforation ; 
4.  Syphilis ;  5.  Tuberculosis ;  6.  Tumours  ;  7. 
Stenosis ;  and  8.  Foreign  bodies. 

1.  Malformations. — Defects  in  the  develop- 
ment of  the  trachea  occur  as  rare  causes  of  the 
death  of  newly-born  infants.  The  tube  may  be 
short  and  imperforate  ;  or  communication  may 
exist  -with  the  oesophagus.  These  conditions  are 
necessarily  fatal.  A  fistulous  opening  through  the 
skin  occasionally  occurs,  giving  rise  to  no  serious 
symptoms.  Tracheocele,  a  hernia  of  the  mucous 
lining  of  the  trachea,  is  a  rare  malformation, 
easily  recognised,  which  may  arise  from  a  con- 
genital defect,  but  is  more  frequently  acquired. 

2.  Inflammation. — Tracheitis,  simple,  spe- 
cific, or  diphtheritic,  may  result  from  the  exten- 
sion of  inflammation,  either  from  the  larynx  above, 
or  from  the  bronchial  tubes  below ;  it  is  rare 
except  in  this  connection.  Some  degree  of  con- 
gestion is  a  usual  condition  of  ordinary  catarrh  ; 
and  chronic  tracheitis  is  a  frequent  cause  of  the 
cough  of  old  people.  See  Bhonchi,  Diseases  of ; 
DiPHTHEHiA ;  and  Laetnx,  Diseases  of. 

3.  Ulceration  and.  Perforation. — Ulceration 
and  perforation  of  the  walls  of  the  trachea  may 
result  from  the  pressure  of  an  aneurism,  which 
ends  by  bursting  into  the  air-passages,  where  it 
meets  with  least  resistance ;  or  from  an  abscess 
which  has  taken  a  similar  course. 

4.  Syphilis. — Syphilis,  in  its  secondary  and 
tertiary  stages,  may  affect  the  trachea.  In  the 
tertiary  stage  it  gives  rise  to  ulcers,  which  con- 
tract in  healing,  and  cause  a  formidable  condition 
of  stricture,  to  be  presently  considered.  Tracheal 
syphilis,  being  in  its  advanced  form  so  grave  a 
matter,  calls  for' active  constitutional  treatment 
before  this  irremediable  stage  is  reached. 

6.  Tuberculosis. — Tubercle  occurs  in  con- 
nection with  laryngeal  and  pulmonary  phthisis. 
When  the  disease  has  proceeded  to  ulceration, 
it  may  cause  the  rare  complication  of  general 
emphysema,  the  air  being  forced  into  the  cel- 
lular tissue  by  cough  and  other  expiratory  efforts, 
made  when  the  larynx  is  closed.' 

6.  Tumours. — (a)  Cancer. —  Cancer  of  the 
trachea  as  a  primary  disease  is  almost  unknown, 
but  the  organ  is  frequently  affected  by  the  ex- 
tension of  the  disease  from  neighbouring  organs. 
Tlio  growth  first  causes  the  symptoms  of  stenosis ; 
a^d  then,  as  ulceration  proceeds,  it  gives  rise  to 

'  The  writer  recently  examined  post  mortem  the  body 
of  a  child  (the  patient  of  Ur.  W.  M.  Craig)  which  had 
died  of  acute  taljercnlosis,  and  in  wliicli  this  rare  pheno- 
menon had  resulted  from  an  ulcer  of  the  right  bioncluis, 
iiituated  immediately  beyond  the  bronchial  spur. 
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expectoration  and  other  symptoms.  The  diag- 
nosis wiU  not  be  difficult.  The  only  treatment 
available  for  prolonging  life  is  tracheotomy,  if 
the  seat  of  the  disease  is  high  enough  to  admit 
of  it.  (6)  Non-malignant  growtlis. — Polypi  axe 
very  rare.  The  symptoms  are  those  of  obstructed 
breathing,  modified  by  the  size  and  seat  of  the 
growth.  A  certain  diagnosis  can  be  attained  only 
by  tracheoscopy.  Without  treatment,  a  polypus 
is  almost  certain  to  cause  death  by  suffocation, 
its  rate  of  growth  depending  on  its  pathological 
nature.  Small  growths  situated  high  up  may  be 
treated  by  the  galvano-cautery  or  by  other  appli- 
cations through  the  larynx  ;  larger  tumours  can 
only  be  removed  through  a  free  opening  made 
into  the  trachea.  A  tumour  may  be  so  situated 
that  tracheotomy,  without  extirpation,  may  en- 
sure the  safety  of  the  patient. 

7.  Stenosis. — The  calibre  of  the  trachea  may 
be  lessened  (a)  by  stricture,  or  by  tumours  grow- 
ing within  it ;  or  (b)  by  fressure  from  without. 

(a)  Stenosis  from  true  stricture,  or  internal 
tumour. — Stricture  is  almost  always  a  result  of 
syphilis ;  it  may  be  annular  and  limited,  but 
it  usually  involves  the  tube  for  some  length. 
Tracheal  narrowing,  is  indicated  by  obstructed 
breathing,  with  hissing  inspiratory  dyspnoea,  un- 
accompanied by  the  up-and-down  movement  of 
the  larynx,  and  the  affection  of  the  voice  chai'ac- 
teristic  of  laryngeal  dyspnoea,  and  also  without 
the  stethoscopic  signs  of  pressure  on,  or  plugging 
of,  a  bronchial  tube.  Under  these  circumstances, 
and  in  the  absence  of  any  tumour  in  the  neck  or 
thorax  pressing  on  the  trachea,  the  stenosis  must 
depend  on  a  stricture,  or  on  a  tumour  within  the 
tube.  A  syphilitic  history  would  lead  us  to 
diagnose  the  Ibrmer  ;  and  a  tracheoscopic  exami- 
nation, if  practicable,  would  make  the  diagnosis 
certain. 

Prognosis. — Stricture  being  usually  cicatri- 
cial, the  prognosis  is  most  unfavourable. 

Teeatsusnt. — Treatment  other  than  operative 
is  seldom  available.  If  the  stricture  be  high  up, 
tracheotomy  must  be  performed  below  it ;  or,  an 
openmg  being  made  above  the  contraction,  a 
long  flexible  tube  may  be  introduced  and  passed 
through  it.  Stricture  of  the  trachea  is  less 
amenable  than  laryngeal  stenosis  to  treatment 
by  mechanical  dilatation  with  hollow  bougies, 
but  this  method  must  be  borne  in  mind  for 
exceptional  cases. 

(6)  Stenosis  from  compression. — The  source 
of  stenosis  caused  by  pressure  from  without  is 
usually  patent,  thoracic  tumours  being  diag- 
nosed by  their  physical  signs  and  concomitiint 
symptoms.  The  paroxysmal  dyspnoea  frequently 
caused  by  these  tumours  is  usually  laryngeal, 
depending  on  pressure  on  the  recurrent  nerve ; 
but  in  some  cases  it  is  a  peculiar  result  of  pres- 
sure on  the  trachea.  It  is  not  relieved  by  tracheo- 
tomy, and  is  akin  apparently  to  the  paroxysmal 
dyspnoea  occasionally  seen  as  a  result  of  pres- 
sure by  the  tampon-tube  used  after  tracheotomy, 
for  plugging  the  trachea  in  certain  operations. 

8.  Foreign  bodies. — A  foreign  body  enter- 
ing the  air-passages  from  the  pharynx,  may 
lodge  in  the  larynx,  either  becoming  impacted 
or  lying  loose.  But,  unless  prevented  by  its 
form  or  bulk,  it  usually  falls  or  is  drawn  through 
the  open  glottis  into  the  trachea.    Here  it  may 
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lodffQ  ;  but  it  more  frequently  passes  on  into  one 
of  the  bronchial  tubes — most  frequently  into  the 
right  bronchus,  the  orifice  of  which  is  slightly 
larger  than  that  of  the  left,  and  occupies  more 
of  the  floor  of  the  trachea. 

Si'MPTOMs.  —  Occlusion  of  the  larynx  by  a 
foreign  body,  which  from  its  bulk  obstructs  the 
passage,  may  cause  instant  death ;  and  the  same 
may  be  said  of  the  trachea,  as  when  a  person 
vomiting,  in  a  state  of  unconsciousness  from  in- 
toxication, or  from  the  action  of  an  anaesthetic, 
draws  in  a  quantity  of  food  sufficient  to  choke 
up  the  air-passages.  If  the  body  be  smaller,  it 
causes  dyspnoea,  with  severe  exacerbations  from 
spasm.  A  very  small  body,  such  as  a  sharp 
piece  of  bone  or  a  pin,  may  be  impacted  in  a 
position  in  which  it  causes  only  pain  and  dys- 
Dhagia  without  dyspncsa.  Speaking  generally,  it 
may  be  said  that  when  the  substance  has  passed 
into  the  trachea,  the  symptoms  to  which  it  gives 
rise  depend  on  its  bulk  and  weight.  Earely,  it 
lies  in  the  air-passages,  giving  rise  to  no  symp- 
toms ;  more  frequently,  varying  its  position  with 
the  rush  of  air  in  coughing,  &c.,  it  gives  rise  to 
piroxysmal  dyspnoea,  light  bodies  being  forced 
up  to  the  glottis  and  exciting  spasm.  If  the 
substance  pass  into  the  bronchus,  it  may  become 
impacted  there,  and  will  give  rise  to  charac- 
teristic physical  signs,  usually  exciting  a  chronic 
circumscribed  inflammation,  with  symptoms  akin 
to  pneumonic  phthisis. 

Tbeatmbnt. — li'rom  the  larynx  a  foreign  body 
may  be  removed  by  the  finger  or  a  suitable 
forceps,  its  presence  having  been  determined 
from  the  symptoms,  aided  by  digital  or  laryn- 
goscopic  examination.  Although  different  forms 
of  long  forceps  are  made  for  passing  through  the 
larynx  into  the  trachea,  it  is  seldom  practicable 
to  remove  per  vias  naturales  a  foreign  body  which 
has  once  passed  through  the  rima.  A  free  open- 
ing must  be  made  in  the  trachea,  and  its  edges 
held  well  asunder,  to  give  a  chance  of  the  body 
being  expelled  by  cough.  If  this  fail,  a  forceps 
must  be  introduced  through  the  opening,  and  the 
body,  if  possible,  extracted.  Inversion  of  the 
patient,  so  as  to  aUow  a  heavy  substance  to  faU 
back  through  the  glottis  into  the  pharynx,  is 
sometimes  successful,  but  not  as  a  rule  without 
previous  tracheotomy.  T.  J.  Walkee. 

TBAUOE  {(ransitus,  a  going  beyond — of 
the  soul  from  the  body). — Stnon.  :  Lethargy ; 
Fr.  Lithargie;  Maladie  du  So7n7ndl;  Ger.  Schlaf- 
sucht. 

Definition. — A  sleep-like  state,  which  comes 
on  spontaneously,  apart  from  any  gross  lesion  of 
the  brain  or  toxic  cause,  and  from  which  the  ' 
stepper  cannot  be  roused. 

The  term  '  trance,'  in  its  derivative  meaning, 
aptly  expresses  the  apparent  reduction  to  a  vege- 
tative life,  but  the  popular  use  of  the  word  re- 
fers rather  to  the  separate  activity  of  the  mind 
than  to  the  inactivity  of  the  body.  Hence  many 
writers  prefer  the  term  '  lethargy,' •  which  also, 
although  etymologically  exact,  is  currently  em- 
ployed in  a  modified  sense.  The  condition  is 
sometimes  included  under  the  generic  term 
I  catalepsy,'  according  to  its  etymological  mean- 
ing, '  a  seizing ' ;  but  this  term  is  usually  re- 
Btncted  to  those  forms  which  present  a  peculiar 
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rigidity.  It  may  be  noted  that  the  terms  trance 
and  catalepsy  are  both  due  to  the  theories  of  a 
mythical  pathology. 

The  ordinary  forms  of  trance  will  be  first 
described,  and  afterwards  the  peculiar  variety 
of  '  sleeping-sickness'  which  is  met  with  on  the 
West  Coast  of  Africa. 

JEtiology. — The  influence  of  heredity  in  re- 
lation to  trance  is  to  be  traced  only  in  the 
production  of  a  '  neuropathic  disposition.'  It 
occurs  cliiefly  in  the  female  sex,  between  the 
ages  of  twelve  and  thirty ;  very  rarely  in  young 
men  or  children.  The  subjects  are  seldom  in 
perfect  health;  they  usually  present  other  mani- 
festations of  hysteria,  and  are  often  anaemic.  The 
condition  is  rare,  however,  even  in  hysteria. 
Of  a  large  number  of  hysterical  patients  which 
have  come  under  the  writer's  notice,  only  two 
presented  spontaneous  trance.  The  condition 
has  been  in  some  eases  apparently  due  to  ex- 
hausting diseases,  as  typhoid  fever,  excessive 
brain-work,  insolation,  or  mechanical  obstruction 
to  the  supply  of  blood  to  the  head.  The  imme- 
diate exciting  cause  is  usually  emotional  dis- 
turbance. In  rare  cases,  in  which  trance  has 
followed  traumatic  influences,  the  mechanism  has 
probably  also  been  psychical.  In  several  cases, 
trance  has  succeeded  an  hysterical  convulsion. 
Earely  no  exciting  cause  may  be  discoverable. 
In  stiU  more  rare  instances  the  state  has  been 
voluntarily  induced,  as  in  the  well-known  case 
of  Colonel  Townsend,  who  could  throw  himself 
into  a  condition  of  apparent  death,  lasting  several 
hours.  Such  voluntary  induction  is  occasionally 
seen  in  the  East.  Lastly,  minor  degrees  of  trance 
may,  without  difficulty,  be  artificially  produced 
in  most  hysterical  persons,  and  less  readily,  in 
many  others,  by  the  methods  described  in  the 
article  on  Hypnotism.  The  state  now  designated 
hypnotism  is  really  induced  trance,  and  trance 
has  been  accurately  termed  '  spontaneous  hypno- 
tism.' 

Stjiptoms. — The  onset  of  the  state  of  trance 
is  usually  sudden.  Por  instance,  in  a  case  which 
came  under  the  writer's  notice,  a  girl  went  into 
a  room  by  herself,  and  was  found,  shortly  after- 
wards, in  a  state  of  trance-sleep,  which  lasted 
for  thirty-eight  hours.  In  another  case  (Madden) 
a  young  lady  went  into  a  room  to  change  her 
dress,  and  was  presently  found  on  the  bed  in  a 
state  of  trance  which  lasted  for  a  fortnight.  As 
already  stated,  it  may  succeed  an  hysteroid  con- 
vulsion, and  in  isome  other  cases  the  onset  has 
been  attended  with  an  aura,  resembling  the  glo- 
bus hystericus  or  the  sensation  which  precedes 
hysteroid  and  epileptic  fits,  as  of  a  ball  rising 
from  the  abdomen  to  the  throat.  In  the  cases 
which  succeeded  typhoid  fever  (Madden)  the  de- 
lirium of  the  fever  passed  gradually  into  coma- 
tose sleep,  which  continued  for  several  weeks. 

During  the  state  of  trance,  the  countenance  is 
usually  extremely  pale.  The  limbs  are  relaxed, 
although  brief  initial  rigidity,  and  sometimes 
occasional  recurrent  cataleptic  rigidity,  or  tran- 
sient convulsive  spasms,  tonic  or  clonic,  have 
been  noted.  In  a  few  instances  distinct  hyste- 
roid fits  have  occurred  from  time  to  time  during 
the  course  of  the  trance.  The  eyelids  are  usually 
closed,  and  may  resist  and  quiver  on  attempts  U) 
open  them.    The  eyeballs  are  directed  upwards 
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in  most  cases;  they  often  deviate  from  the 
middle  line,  and  sometimes  diverge  slightly. 
The  pupils  are  usually  moderately  dilated ;  rarely 
they  are  moderately  contracted.  The  state  of 
reflex  action  varies  according  to  the  depth  of  the 
trance.  That  from  the  limbs  is  sometimes  ex- 
cessive, ao  that  cutaneous  stimulation  produces 
tetanic  rigidity.  Much  more  frequently  reflex 
action  is  lost ;  snuff  blown  into  the  nostrils  causes 
no  sneezing,  ovarian  compression  has  no  effect, 
and  pressure  on  hysterogenic  points,  which  may 
have  existed  before,  no  longer  causes  the  usual 
phenomena.  Reflex  action  from  the  conjunctiva, 
and  even  from  the  cornea,  is  commonly  absent. 
The  pupil  may  contract  to  light,  but  in  lessened 
degree,  and  sometimes  no  distinct  action  can  be 
observed. 

The  mental  functions  seem,  in  most  cases,  to 
be  in  complete  abeyance.  No  manifestation  of 
consciousness  can  be  observed,  or  elicited  by 
the  most  powerful  cutaneous  stimulation,  and 
on  recovery  no  recollection  of  the  state  is  pre- 
served. But  in  some  cases  volition  only  is  lost, 
and  the  patient  is  aware  of  all  that  passes,  al- 
though unable  to  give  the  slightest  evidence  of 
consciousness.  The  senses  may  be  even  preter- 
naturally  acute,  as  in  the  analogous  phase  of 
induced  hypnotism ;  or  there  may  be  spontaneous 
mental  action,  irrelevant  to  external  impressions, 
and  analogous  to,  probably  identical  with,  the 
state  of  ordinary  dreaming ;  it  is  manifested  by 
exclamations,  and  even  by  movements.  Rarely 
the  '  obedient  automatism  '  seen  in  induced  hyp- 
notism may  be  present ;  hallucinations  occur, 
and  actions  are  performed,  according  to  sugges- 
tions made  to  the  patient.  The  usual  condition, 
however,  is  that  of  an  entire  absence  of  all  evi- 
dence of  mental  activity. 

The  pallor  of  face  is  the  result  of  a  profound 
depression  of  the  vascular  system.  The  pulse 
may  be  less  frequent  or  more  frequent  than 
normal,  but  it  is  invariably  weaker,  and  it  may 
be  imperceptible.  The  cardiac  impulse  may  dis- 
appear, although  the  heart-sounds  are  still  to  be 
heard,  sometimes  much  weakened.  Very  rarely 
they  have  been  inaudible.  In  a  case  observed 
by  Weir-Mitchell,  vascular  disturbance  preceded 
the  other  symptoms.  The  breathing  during 
trance  may  be  tranquil,  slightly  quickened,  or 
slower,  or  may  be  so  feeble  and  deliberate  that 
no  movement  of  the  thoracic  walls  can  be  ob- 
served, DO  respiratory  murmur  can  be  heard  in 
the  lungs,  and  a  mirror  held  over  the  mouth  is  un- 
dimmed  by  moisture.  Rarely  respiration  presents 
rhythmical  variations.  Temperature,  when  ob- 
served, has  been  normal  in  the  central  parts, 
lowered  at  the  periphery.  The  secretions  go  on ; 
the  urine  may  be  retained  in  the  bladder,  or  passed 
into  the  bed.  The  cattimenia  are  usually  absent, 
but  menstruation  has  been  known  to  occur  with- 
out modifying  the  course  of  the  trance-sleep. 
In  the  cases  in  which  the  depression  of  the  vital 
functions  reaches  an  extreme  degree,  the  patient 
appears  dead  to  casual  and  sometimes  to  careful 
observation.  This  condition  has  been  termed 
'  death-trance  '  (Sckeintod),  and  has  furnished  the 
theme  for  many  sensational  stories,  but  the 
most  ghastly  incidents  of  fiction  have  been 
paralleled  by  well-authenticated  facts. 

D  ORATION  AND  CoxjBSE. — The   duration  of 
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trance  has  varied  from  a  few  hours  or  days,  to 
several  weeks,  months,  or  even  a  year.  When 
of  short  duration,  the  trance-sleep  may  be  un- 
broken, but  when  it  lasts  for  more  than  a  few 
days,  there  are  usually  remissions  of  a  greater  or 
less  degree,  in  which,  for  instance,  the  patient 
will  half-wake,  take  food  in  an  automatic  man- 
ner, and  then  relapse  into  stupor.  A  long 
trance-sleep  may  be  more  profound  at  first  than 
later.  Recovery  may  be  sudden  or  gradual.  Oc- 
casionally it  is  attended  by  some  vaso-motor 
disturbance;  in  a  well-authenticated  case  of 
death-trance  the  intense  mental  excitement  pro- 
duced by  the  preparations  for  fastening  the 
coflfin-lid  occasioned  a  sweat  to  break  out  ovei 
the  body.  In  other  cases  haemorrhages  have 
occurred  at  the  time  of  recovery,  and  such  ex- 
travasations in  the  skin  have  been  regarded  as 
legendary  '  stigmata.'  After  the  trance  is  over, 
nervous  prostration,  with  defective  articulation, 
or  mental  dulness,  may  remain  for  a  time.  In 
many  cases  repeated  attacks  of  trance  occur,  at 
intervals  of  days,  months,  or  years.  Most  cases 
of  trance-sleep  end  favourably.  The  depression 
of  the  vital  functions  enables  life  to  continue  with 
a  very  small  amount  of  nourishment.  Occasion- 
ally death  occurs,  as  in  the  ease  of  a  deserter 
from  the  German  army,  and  in  one  of  the  eases 
after  typhoid  fever  described  by  Madden. 

Pathology. — The  very  few  post-mortem  ex- 
aminations which  have  been  made  after  death  in 
trance,  throw  no  light  on  its  nature.  The  theo- 
retical pathology  of  the  subject  is  involved  in 
the  obscurity  which  envelopes  all  the  psychical 
processes  in  health  and  disease,  the  nature  of 
volition,  and  ordinary  sleep.  The  lowered  ac- 
tion of  the  brain  in  sleep,  and  its  lessened 
blood-supply,  have  suggested  the  existence  of 
cerebral  anaemia,  which  the  meagre  results  of 
anatomical  investigation  have  been  supposed  to 
confirm.  It  is  certain  that  the  condition  is 
sometimes  associated  with  defective  cerebral 
nutrition ;  but  that  much  more  tlian  cerebral 
anaemia  is  needed  to  explain  the  state  of  trance, 
is  evident  from  the  facts  that,  on  the  one  hand, 
it  may  occur  when  there  is  no  preceding  sign  of 
defective  blood-supply  to  the  brain,  while,  on 
the  other  hand,  the  occurrence  of  cerebral 
anaemia  without  trance-sleep  is  a  matter  of  daily 
observation.  The  phenomena  of  hypnotism  also 
afford  little  support  to  the  theory  of  the  depen- 
dence of  trance-sleep  on  cerebral  anaamia,  but, 
beyond  this,  they  throw  no  light  on  its  patho- 
logy. The  subject  affords  abundant  scope  for 
theories,  which  have  been  freely  supplied,  but  . 
are,  for  the  most  part,  mere  re-statements  of  the 
observed  phenomena,  in  the  language  of  psy- 
chology. 

DiAii.vosis. — The  diagnosis  of  trance  rnsts  on 
the  impossibility  of  rousing  the  sleeper,  com- 
bined with  the  absence  of  any  evidence  of  a 
local  cerebral  lesion  or  a  toxic  cause.  Other 
diagnostic  symptoms  are  the  pallor  and  vascular 
depression,  the  occurrence  of  convulsive  phe- 
nomena of  hysteroid  type,  and  the  history  of 
other  manifestations  of  hysteria.  Those  symp- 
toms sufficiently  distinguish  trance-sloep  from 
apoplexy,  for  which,  at  the  onset,  it  is  sometimes 
tnistaken.  The  distinction  from  catalepsy  rests 
on  the  absence  of  the  Jlc.vibUitas  cerea,  but  cata- 
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TRANSFUSION  OF  BLOOD. 


lepsy  is  merely  a  variety  of  trance.  The  pecu- 
liar "tendency  to  brief  sleep  termed  narcolepsy  is 
distinguished  from  trance  by  the  shortness  of 
the  periods  of  unconsciousness.  Thus  a  man 
had  from  youth  fallen  asleep  for  a  few  minutes 
under  various  influences,  and  always  did  so  when 
a  probe  was  passed  down  a  nasal  fistula.  It  is 
to  be  remarked,  however,  that  the  term  narco- 
lepsy has  been  also  applied  in  America  to  cases 
of  true  epilepsy,  in  which  the  attacks  of  petit 
mal  are  characterised  by  sudden  somnolence. 

In  cases  of  '  death-trance,'  in  which  no  sign  of 
vitality  can  be  recognised,  the  presence  of  life 
may  be  ascertained  (1)  by  the  absence  of  any 
sign  cf  decomposition;  (2)  by  the  normal  ap- 
pearo.nce  of  the  fundus  ocuU  as  seen  with  the 
ophthalmoscope;  (3)  by  the  persistence  of  the 
excitability  of  the  muscles  by  electricity.  This 
excitability  disappears  in  three  hours  after  ac- 
tual death.  In  a  case  observed  by  Rosenthal, 
thirty  hours  after  supposed  death  the  muscles 
were  still  excitable,  and  in  forty-four  hours  the 
patient  awoke.    See  Death,  Signs  of. 

PaoGNOSis. — In  cases  of  hysterical  lethargy 
the  prognosis  is  fairly  good.  The  attack  usually 
passes  off.  In  very  rare  cases  death  has  oc- 
curred. The  slighter  the  degree  of  the  trance, 
the  shorter  is  likely  to  be  its  duration.  The 
prognosis  is  grave  only  when  the  lethargy  has 
been  preceded  by  a  state  of  great  physical  de- 
pression, and  is  the  most  serious  when  the  con- 
dition succeeds  an  acute  disease. 

Tbeatmbnt. —  The  treatment  has  to  be  di- 
rected to  two  ends  :  the  maintenance  of  life,  and 
the  arrest  of  the  trance.  Advantage  must  be 
taken  of  any  intervals  of  semi-consciousness  to 
give  nourishment  in  a  concentrated  form.  If 
swallowing  is  continuously  impossible,  food  must 
be  given  by  the  nasal  tube,  or  by  enemata. 
Warmth  should  be  applied  to  the  extremities, 
and  care  taken  to  prevent  bed-sores.  In  severe 
cases,  every  attempt  at  arrest  is  often  fruitless. 
Errhines,  as  snuff,  have  usually  no  influence,  and 
it  is  only  in  slight  cases  that  this,  or  stimula- 
tion of  the  skin,  as  by  sinapisms,  is  effective. 
The  most  powerful  cutaneous  excitant  is  strong 
faradisation.  In  a  case  under  the  writer's  notice, 
which  had  lasted  for  thirty-six  hours,  strong 
faradisation  to  the  arm  quickly  roused  the  pa- 
tient. In  another  case,  which  lasted  for  several 
months,  this  treatment  had,  for  a  long  time,  no 
influence ;  afterwards  the  patient  could  be  par- 
tially roused  for  a  short  time  by  faradisation, 
and  by  repeating  the  application  at  the  same 
hour  every  day,  a  tendency  to  poriodiciil  waking 
was  established,  the  remissions  became  longer 
and  more  complete,  and  the  attack  was  ulti- 
mately brought  to  an  end.  Nervine  stimulants, 
such  as  ether  and  valerian,  may  be  given  by  the 
bowel,  or  sulphuric  ether  may  be  injected  subcu- 
taneously.  Alcohol  must  be  given  with  caution 
and  in  small  quantities ;  enemata  of  strong  coffee 
are  often  more  useful.  A  remedy  which,  from 
its  effect  on  the  vascular  system,  would  cer- 
tainly deserve  trial  in  trance,  is  the  inhalation 
of  nitrite  of  amyl.  Transfusion  of  blood  has 
been  proposed,  and  would  be  justified  in  cases 
following  exhausting  disease.  The  recurrence 
of  attacks  must  be  prevented  by  the  improve- 
ment of  health,  physical  and  moral. 


African  Lethargy. — The  'sleeping  sickness' 
of  the  West  Coast  of  Africa  ia  met  with  chiefly 
in  the  Congo  and  Sierra  Leone  regions,  and 
affects  exclusively  negroes.  It  occurs  in  both 
sexes  and  at  all  ages,  but  is  most  frequent  in 
males  between  twelve  and  twenty.  Except  that 
depressing  emotions  seem  to  predispose  to  it,  the 
proximate  causes  are  entirely  unknown.  Euro- 
peans, living  in  the  same  localities,  are  exempt. 
Swelling  of  the  cervical  glands  sometimes  occura 
at  the  onset,  and  they  are  excised  by  the  native 
doctors  as  a  remedial  measure  ;  but  the  condition 
is  not  invariable,  and  its  influence  is  doubtful. 
The  general  health  may  be  perfect.  The  symp- 
toms differ  considerably  from  those  of  hysterical 
trance.  There  is  a  gradually  increasing  ten- 
dency to  somnolence.  The  patient  will  fall 
asleep  at  his  work  or  over  his  meals.  At  first 
he  can  be  roused,  and  if  treated  by  cutaneous 
stimxdation  and  purging,  the  symptoms  may  be 
removed  for  a  little  time  ;  but  they  soon  recur, 
and  increase  in  spite  of  treatment,  until  at  last 
the  patient  is  always  asleep,  and  refuses  food.  He 
gradually  emaciates,  and  dies  at  the  end  of  three 
or  sLs  months  from  the  onset  of  the  sjTnptoms. 
Just  before  death  the  disposition  to  sleep  often 
ceases.  The  disease  is  extremely  fatal.  Gu&rLn 
met  with  148  cases,  all  of  which  died.  The  ob- 
servations of  Gore  and  others  place  the  mor- 
tality somewhat  lower — at  about  80  per  cent. 
Post-mortem  examination  has  revealed  only 
hypereemia  of  the  arachnoid,  slight  signs  of 
chronic  meningitis,  but  no  considerable  excess 
of  fluid  within  the  ventricles  or  outside  the  brain. 
The  cerebral  substance  is  usually  pale.  No 
treatment  appears  to  influence  the  symptoms. 
Only  one  observer  (McCarthy)  has  seen  good 
from  excision  of  the  cervical  glands.  This  mys- 
terious affection  clearly  needs  more  systematic 
investigation  than  it  has  yet  received. 

W.  B.  Gt)WERS. 

TBAM'SI'irSIOKr  OF  BLOOD.— Stnon.  : 
Fr.  Transfusion  du  Sang ;  Ger.  Transfusion  des 
Blutes. 

Definition. — The  injection  of  blood  firom  the 
human  subject  or  from  one  of  the  lower  animals, 
in  a  pure  or  defibrinated  condition,  into  the  veins 
of  a  patient. 

Description. — This  operation  was  invented  in 
the  middle  of  the  17th  century,  and  is  now  fally 
established  as  a  proceeding  of  great  value ;  but 
authorities  are  still  divided  as  to  the  best  mode 
of  performing  it.  Transfusion  is  most  frequently 
undertaken  as  a  means  of  saving  life  after  a 
great  loss  of  blood,  and  most  commonly  after 
post-partum  haemorrhage.  It  has  also  been  em- 
ployed in  cases  of  profound  anaemia  from  other 
causes,  as  in  leucocythsemia,  phthisis,  and  '  per- 
nicious ansemia,'  and  its  use  has  been  suggested  in 
the  so-called  blood-diseases,  as  fevers  or  pyaemia, 
but  the  benefit  derived  from  it  in  these  cases 
is  at  most  only  temporary,  and  it  is  probable 
that  the  operation  will  ultimately  be  limited 
to  cases  of  anaemia  from  haemorrhage.  Trans- 
fusion benefits  the  patient,  first,  by  increasing 
the  quantity  of  fluid  entering  the  ventricles,  and 
so  encouraging  their  action;  secondly,  by_ in- 
creasing the  number  of  blood-corpuscles  which, 
as  the  carriers  of  oxygen,  are  essential  to  life  ;. 
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thirdly,  by  supplying  albumen,  and  so  giving 
nourisiunent  at  a  time  wlien  it  is  probably  im- 
possible to  do  so  by  any  other  means.    For  none 
of  these  purposes  is  the  fibrin  of  the  blood  es- 
sential, and  consequently  many  operators  prefer 
to  defibrinate  the  blood,  by  which  much  trouble 
in  the  operation  is  saved.    Experiments  on  the 
'over  animals,  and  observations  of  operations 
oerformed  on  the  human  subject,  seem  at  present 
to  indicate  that  defibrinated  blood  is  in  every 
•way  as  efficient  as  pure  blood.    Yet  ■when  all 
the  necessary  appliances  are  at  hand,  pure  blood 
is  undoubtedly  the  most  natural  fluid  to  inject. 
When  human  blood  has  not  been  available,  the 
blood  of  a  calf,  a  sheep,  or  a  lamb  has  been  used 
instead,  apparently  -with  equally  beneficial  re- 
sults.   The  difference  bet-ween  the  size  of  the 
corpuscles  in  these  animals  and  in  man  is  of  no 
consequence,  as  those  of  man  are  the  larger. 
The  corpuscles  from  these  animals  probably  break 
up  very  soon,  as  haematin  has  been  found  in  the 
urine  the  day  after  transfusion  with  lamb's  blood; 
but  they  no  doubt  serve  as  carriers  of  oxygen  for 
a  short  time,  during -which  the  patient  may  rally. 
The  dangers  of  transfusion  are  not  very  great, 
but  as  cases  have  occurred  in  -which  the  donor  of 
blood  has  died  in  consequence  of  the  operation, 
it  should  not  be  undertaken  without  a  clear 
prospect  of  benefiting  the  recipient.    Care  must 
be  taken  that  air  is  not  injected  -with  the  blood. 
The  experiments  of  Ore  {Eludes  Mstoriques  et 
fhysiologiques  sur  la  Transfusion  du  Sang,  Paris, 
1868)  have,  however,  shown  that  this  danger 
has  been  much  exaggerated.    A  bubble  of  air 
does  no  harm ;  the  quantity  to  cause  death  must 
be  considerable.    Too  great  care  cannot,  how- 
ever, be  taken  to  exclude  air,  as  fatal  cases  have 
occurred  from  this  cause.    The  injection  of  clots 
giving  rise  to  embolism,  and  perhaps  to  pyaemia, 
is  always  considered  one  of  the  dangers  of  the 
operation ;  but  evidence  is  wanting  to  sho-w  that 
it  has  been  a  frequent  cause  of  death,  or  that  in 
all  the  cases  in  which  pyaemia  or  septicaemia  fol- 
lo-wfd  the  operation  it  -was  due  to  this  cause. 
One  case  is  recorded  by  Jiirgonsen  (  Vier  Fdlle 
von  Transfusicm  des  Mutes,    Berlin,  1871)  in 
-which  red  maculae  formed  on  the  skin  after  the 
operation,  -which  subsequently  suppurated.  These 
■were  supposed  to  be  due  to  minute  fragments  of 
fibrin  injected  with  the  defibrinated  blood.  Dr. 
Madge  {Brit.  Med.  Jour.  vol.  ii.  1874: ;  and  Obst. 
Jffur.  of  Gt.  Brit.,  1874)  has  shown,  however, 
that  -with  care  no  such  fragments  need  be  left 
after  whipping  and  straining.    The  wounds  left 
after  transfusion  present  nothing  special,  and 
are  to  be  treated  as  ordinary  venesection  wounds. 
The  difaculties  with  -which  the  operator  has  to 
contend  are  not  great  when  defibrinated  blood  is 
used.    When  pure  blood  is  used  by  any  but  the 
immediate  method  of  transfusion  from  artery  to 
artery,  or  vein  to  vein,  there  is  some  necessary 
hurry,  as  the  operation  must  be  finished  before 
coagulation  sets  in.    To  avoid  this.  Dr.  Braxton 
Hicks  recommends  the  addition  of  a  solution  of 
phosphate  of  soda  (sj  to  Oj),  in  the  proportion  of 
one  of  the  solution  to  three  of  blood ;  and  Dr. 
Eichardson  a  solution  of  liquor  ammoniae  (inxx 
and  distilled  water  %),  to  be  added  to  a  pint  of 
blood.    Both  these'solutions  have  the  po^'or  ot 
arresting  coagulation.    There  is  often  some  diffi- 


culty in  finding  the  collapsed  and  empty  vein  of 
the  patient.  An  ordinary  venesection  incision  is 
useless  ;  the  vein  must  be  cut  down  upon,  picked 
up  -with  forceps,  and  then  opened. 

Transfusion  is  either  mediate  or  immediate. 
In  the  mediate  operation  the  blood  may  be  either 
defibrinated  or  pure.    When  pure  blood  is  used, 
the  vein  of  the  patient  must  first  be  exposed  and 
opened,  and  a  silver  cannula  introduced.    It  is 
better  to  use  an  assistant's  fingers  rather  than  a 
ligature  to  retain  the  cannula  in  its  place.    It  is 
-well  to  allow  a  drop  or  two  of  the  patient's  blood 
to  escape  from  the  cannula,  if  possible,  to  make 
sure  it  contains  no  air,  or  it  may  be  filled  with 
warm  -water  or  a  solution  of  phosphate  of  soda. 
While  this  is  being  done  the  donor  is  bled  into  a 
clean  vessel.    No  precautions  need  be  taken  to 
keep  the  blood  warm.    Cold  delays  coagulation. 
As  soon  as  sufficient  blood  has  been  obtained,  it 
is  transferred  to  a  syringe  which  is  provided 
with  an  india-rubber  tube.    Care  being  taken 
that  the  tube  and  syringe  contain  no  air,  they 
are  now  connected  with  the  cannula,  and  the 
blood  slowly  injected.   Innumerable  instruments 
have  been  invented  for  this  operation,  with  the 
object  of  saving  time,  and  ensuring  against  the 
entrance  of  air.    It  is  impossible  to  describe 
them  here.    The  best  known  are  Hewitt's  {Brit. 
Med.  Jour.  1863,  vol.  ii.),  Hicks's  {Guy's  Hasp. 
Beports,    1869),  Higginson's   {Liverpool  Med. 
Chir.  Jour.,  1857),  and  Mathieu's  {Bull.  Acad, 
do  Med.  Paris,  1867).    In  this  last  the  blood 
is  received  directly  from  the  donor  into  a  fun- 
nel at  the  top  of  the  syringe,  and  great  ra- 
pidity of  operation  is  consequently  attained. 
An  ingenious  instrument,  which  it  is  impossible 
to  describe  without  a  dra-wing,  was  introduced 
into  London  in  1877  by  Dr.  J.  Eoussel.  When 
all  its  parts  are  in  good  order  it  doubtless  -works 
extremely  well,  but  it  is  some-what  complicated 
and  uncertain  in  its  action  (Dr.  J.  Eoussel  on 
Transfusion  of  Human  Blood,  with  a  preface  by 
Sir  James  Paget.    London,  1877).    When  defi- 
brinated blood  is  used,  complicated  instruments 
are  unnecessary.    The  blood  must  bo  received 
into  a  clean  vessel,  and  whipped  -with  a  clean 
stick  or  a  twisted  glass  rod,  till  fibrin  ceases  to 
separate.  The  whipping  must  be  done  gently,  so 
as  not  to  injure  the  blood-corpuscles,  or  to  break 
off  minute  fragments  of  fibrin.    After  whipping, 
the  blood  must  be  carefully  strained  two  or 
three  times  through  some  clean  linen.    It  may 
then  be  injected  as  above  described.  The  opera- 
tion of  immediate  transfusion  has  been  reintro- 
duced by  Dr.  Aveling  {Ohst.Jour.  of  Gt.  Brit., 
1873).    In  this  operation  two  cannulse  are  re- 
quired, one  for  the  vein  of  the  donor,  and  one  for 
that  of  the  patient.    They  are  connected  with 
each  other  by  an  india-rubber  tube,  with  a  small 
ball  in  the  middle  and  a  stop-cock  at  each  end. 
The  cannulfe  having  been  inserted  are  allowed 
to  fill  with  blood  so  as  to  expel  the  air;  or  that 
in  the  patient's  vein,  if  no  blood  will  flow  into  it, 
is  filled  with  warm  water.    The  india-rubber 
tube  having  been  previously  filled  with  -warm 
water,  is  now  applied  to  the  cannulae,  and  the 
stop-cocks  turned  on.    The  small  ball  is  then 
squeezed,  while  the  tube  is  pinched  on  the  side 
of  the  donor  by  an  assistant.    This  drives  the 
fluid  in  the  tube  into  the  vein  of  the  patient. 
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The  tube  is  next  pinched  on  the  side  of  the 
patient,  and  the  ball  allowed  to  expand  and  then 
emptied  as  before.  Each  squeeze  of  the  ball 
drives  in  three  drachms  of  blood.  Immediate 
transfusion  from  artery  to  vein  has  only  been 
performed  when  an  animal  has  been  the  donor. 
In  this  operation  the  carotid  artery  of  a  lamb  or 
calf  is  connected  directly  with  the  vein  of  the 
patient  by  means  of  a  simple  india-rubber  tube, 
■with  a  cannula  at  each  end.  The  force  of  the 
animal's  circulation  is  quite  sufficient  to  carry 
the  blood  into  the  patient's  vein.  As  the  result, 
however,  of  a  series  of  experiments  carried  out 
at  the  request  of  the  Obstetrical  Society  of 
London,  Professor  Schafer  has  recommended  im- 
mediate transfusion  from  artery  to  artery  as  the 
most  efficacious  method  of  performing  the  opera- 
tion (Tra7is.  Obst.  Soc.  Lond.  1879,  vol.  xxi.). 
The  quantity  injected  in  any  of  the  foregoing 
methods  of  operating  varies  with  the  effect  pro- 
duced. Sometimes  as  much  as  a  pint  has  been 
introduced.  Half  that  quantity  is  usually  suf- 
ficient to  produce  a  marked  effect. 

Mabcus  Beck. 

TRANSFUSION  OF  MILK.— This  ope- 
ration, or,  as  it  is  more  correctly  termed,  Illu- 
sion or  Intravenous  Injection  of  Milk,  has  been 
recommended  in  America  by  Thomas  {N.  Y. 
Med.  Journ.  May,  1878),  Howe  (iV.  Y.  Med. 
Reo.  1878,  p.  443),  and  others,  as  a  substitute  for 
transfusion  of  blood.  In  this  country  it  has 
been  practised  and  recommended  chiefly  by  Dr. 
Austin  Meldon,  of  Dublin  {3Ied.  Press  and  Cir- 
cular, Oct.  22,  1879  ;  and  La7icei,  1880,  vol.  i. 
p.  527).  The  subject  has  been  experimentally 
studied  in  France  by  Bechamp  and  Baltus,  La- 
borde,  Culcer,  and  others,  with  the  result  of 
showing  that  a  small  amount  of  milk  may  be 
injected  without  any  evil  consequences  ;  but  if 
the  quantity  be  too  large  and  too  rapidly  in- 
jected, the  animal  dies  asphyxiated  after  severe 
dyspnoea.  The  post-mortem  examinations  showed 
minute  haemorrhages  and  embolisms,  caused  by 
the  miDc-globules  sticking  in  the  capillaries  of 
the  lungs,  kidneys,  brain,  and  other  viscera. 
The  numerous  cases  in  which  the  operation  has 
been  performed  on  the  human  subject  show  that 
it  can  be  safely  undertaken,  provided  that,  in 
addition  to  the  usual  precautions  observed  in 
intravenous  injections,  the  following  points  are 
attended  to.  The  milk  must  be  freshly  drawn 
from  a  cow  or  goat.  A  goat  may  be  brought  to 
the  bedside  of  the  patient.  The  milk  must  be 
alkaline  ;  and  this  is  best  secured  by  the  addi- 
tion of  a  small  quantity  of  carbonate  of  ammonia. 
It  must  be  raised  to  a  temperature  somewhere 
near  that  of  the  body.  Under  no  circumstances 
must  more  than  4^  ounces  be  injected  (Meldon). 
If  any  dyspnoea  is  observed  the  operation  must 
be  at  once  arrested.  The  injection  is  usually 
followed  by  a  considerable  rise  of  temperature, 
and  there  may  be  some  disturbance  of  respi- 
ration, which  passes  off  in  a  short  time.  The 
operation  is  reported  to  have  been  successfully 
performed  in  cases  of  cholera,  pernicious  anaemia, 
phthisis,  and  loss  of  blood  ;  and  it  may  perhaps 
be  recommended  as  a  last  resource  in  some  of 
these  conditions  if  no  blood  can  be  obtained  for 
transfusion.    Injection  of  milk  can  only  effect 
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two  of  the  purposes  of  transfusion.  It  can  in- 
crease the  amount  of  circulating  fluid;  and  it 
can,  in  an  imperfect  way,  supply  food  at  a  time 
when  it  could  not  otherwise  be  taken;  but  it  can 
do  nothing  to  increase  the  oxygen-carrying  power 
of  the  blood.  Its  inferiority  to  immediate  trans- 
fusion is  self-evident ;  and  it  is  more  dangerous 
and  less  efficacious  than  the  transfusion  of 
freshly-defibrinated  blood,  either  of  man  or  ani- 
mals. Mabcus  Beck. 

TBANSPOSITION"  OF  VISCBHA.  See 

Okgans,  Displacement  of. 

TRAUMATIC  {rpavixa,  a  wound). — That 
which  is  associated  or  connected  with  a  wound 
or  injury,  for  example,  traumatic  fever,  traumatio 
gangrene,  and  traumatic  anmrism, 

TREATMENT.  See  Disease,  Treatment  of ; 

and  Thbrapeotics. 

TREMENS,  DELIRIUM.    See  Deubidh 

Tbemens  ;  and  Alcoholism. 

TREMOR  (Lat.  trembling). — The  most  deli- 
cate form  of  clonic  spasm,  consisting  of  succes- 
sive movements  of  very  small  amplitude.  Tre- 
mors are  seen  principally  in  the  hands,  the  head, 
the  tongue,  or  the  facial  muscles,  as  a  result  of 
disease  or  of  old  age.  They  are  commonly 
spoken  of  as  '  coarse '  or  '  fine,'  according  to  the 
amount  of  movement  which  they  involve.  For 
some  account  of  the  mode  in  which  tremors  are 
related  to  other  disorders  of  movement  see 
Motility,  Disorders  of. 

TRICHIASIS  (0pl|,  the  hair). — A  morbid 
condition  in  which  the  eyelashes  are  inverted  to- 
wards the  eye.  See  Eye  and  its  Appendages, 
Diseases  of. 

TRICHINA  (rpixfos,  made  of  hair). — Sy- 
NON. :  Fr.  Trichine ;  Ger.  Trichina. — A  genus  of 
iiematoid  worms,  originally  established  by  Pro- 
fessor Owen  for  the  reception  of  the  minute  spiral 
fiesh-worm  {T.  spiralis).  This  entozoon  was  first 
discovered  in  human  muscle  by  Sir  James  Paget, 
when  a  student  at  St.  Bartholomew's  Hospital. 
The  history  of  this  and  other  discoveries  in  con- 
nection with  trichina,  so  much  misunderstood 
abroad,  is  exhaustively  discussed  in  the  writer's 
work  on  ^jiioroa  (Supplement,  1869,  p.  1  etseq.); 
but  it  must,  in  justice  to  continental  observers, 
be  here  at  least  permitted  us  to  remark  that 
whilst  Herbst  was  the  first  to  rear  capsuled 
trichincB  by  experiment,  and  whilst  Virchow  was 
the  first  to  rear  and  recognise  sexually  mature  ^ 
intestinal  trichinae  in  a  dog,  it  yet  remained' 
for  Zenker  to  open  up  a  new  epoch  in  the 
record  of  trichinal  discovery,  by  a  complete  dia- 
gnosis of  the  terrible  disease  which  these  para- 
sites are  capable  of  producing  in  the  human 
frame.  With  Leuckart  rests  the  honour  of  com- 
municating the  fullest  and  most  complete  details 
in  reference  to  the  structure  of  the  worm,  whilst 
at  the  same  time  he  solved  most  of  the  difficult 
problems  relating  to  the  source  and  genetic  re- 
lations of  the  parasite.  In  this  connection  the 
separate  labours  of  Pagenstecher,  Davaine,  and 
Heller  are  also  especially  noteworthy ;  the  writer's 
own  experimental   results  at  the  same  time 
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corresponding  very  closely  with  those  obtained 
abroad  {Linn.  Soc.  Proceed.,  1865). 

Description.— The  Trichina  s'piralis  may  be 
described  as  a  minute  helminth,  the  sexually 
mature  male  measuring  the  of  an  inch,  and 
the  female  -|  of  an  inch  in  length.  The  tail  of 
the  male  is  distinguished  by 
the  presence  of  a  bilobed  pro- 
minence, between  the  divisions 
of  which  the  anal  opening  is 
placed,  and  from  which  latter 
a  single  spiculum  can  be  pro- 
truded. The  female  is  stouter, 
and  supplied  with  a  bluntly 
rounded  caudal  extremity,  the 
reproductive  outlet  being  situ- 
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Trichina  spiralis 
magnified ;  male  (a), 
and  female  (4).  After 
Leuckart. 


Fio.  !)8. 
Portion  of  human  muscle, 
enclosing   a    single  capsuled 
Trichina.     Highly  magnified. 
After  Lenokart. 


ated  towards  the  antenor  part  of  the  body.  The 
e^s  measure  only  the  of  an  inch  in  their 
long  diameter,  their  contained  embryos  being  pro- 
duced viviparously.  As  explained  by  Professor 
Leuckart,  the  entire  course  of  development  from 
the  period  of  impregnation  up  to  the  time  of 
sexual  maturity  may,  under  favourable  circum- 
stances, occupy  considerably  less  than  three 
weeks.  The  ingestion  of  trichinous  pork  is  fol- 
lowed by  the  maturation  of  the  muscle-larvse 
in  two  days,  by  the  birth  of  embryos  in  six 
days,  and  by  the  arrival  of  tlie  migrating  pro- 
geny within  the  muscles  of  the  human  or  animal 
bearer  in  fourteen  days.  The  formation  of  the 
lemon-shaped  protective  capsules  around  the 
muscle-worms  is  a  subsequent  process,  requir- 
ing several  weeks  for  its  accomplishment.  In 
the  perfectly  formed  larvse  males  and  females 
are  already  recognisable  as  such. 

The  disorder  produced  by  trichinae  is  almost 
entirely  due  to  the  injury  inflicted  on  the  host  by 
the  act  of  wandering  performed  by  the  embryos. 
The  grave  symptoms  and  results  thus  superin- 
duced are  described  in  the  article  Tbichinosis. 

T.  S.  COBBOLD. 

TBICHIlfOSIS  or  TBIOHIITIASIS.— 
Synon.  :  Fr.  Trichinose;  Ger.  Triohinenkrank- 
heit. 

Definition. — The  name  applied  to  the  vermi- 
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nous  disorder  called  '  flesh- worm  disease,'  or  to 
that  form  of  helminthiasis  which  results  from 
the  wanderings  performed  by  the  larvse  of  Tri- 
china spiralis.  The  discovery  of  this  disease  in 
the  living  human  subject  is  due  to  Zenker.  See 
Tbichina. 

History. — Wloilst  the  literature  of  this  affec- 
tion is  of  great  extent,  the  exigencies  of  clinical 
instruction  can  be  sufficiently  met  by  a  brief 
record  of  the  principal  phenonema  of  the  disease 
as  ordinarily  presented  by  trichinised  patients.  ' 
Whilst  the  discovery  of  the  worm  itself,  as  a 
nematoid,  rests  with  Sir  James  Paget,  the  earliest 
recognition  of  the  calcified  and  lemon-shaped  cap- 
sules ('  gritty  particles')  was  made  by  Mr.  Hilton 
of  Guy's  Hospital.  Not  only  so;  Mr.  Hilton 
suggested  the  parasitic  nature  of  the  '  specks ' 
observed  in  human  muscle,  which  were,  how- 
ever, regarded  by  him  as  '  depending  upon  the 
formation  of  very  small  cystioerci.'  The  advo- 
cates of  the  prior  claims  of  Tiedemann  in  this 
connection,  though,  in  the  estimation  of  a  few 
persons,  apparently  well-established,  do  not  pre 
tend  to  credit  that  anatomist  with  the  possession 
of  the  faintest  conception  of  the  parasitic  origin 
of  the  specks,  or  '  stony  concretions,'  as  he  termed 
them  in  Froriep's  Nbtizen  for  1822.  In  1828, 
Mr.  Peacock  observed  similar  little  bodies.  In 
looking  at  the  subject  from  a  pathological  stand- 
point, we  see  how  large  a  share  our  countrymen 
had  in  first  recognising  the  trichina  capsules  in 
their  calcified  state.  This  degenerated  condition 
may  be  regarded  as  an  invariable  sequela  of  the 
disease,  whenever  the  latter  has  run  its  natural 
course  without  proving  fatal  to  the  bearer.  Mr. 
Eichard  Davy  discovered  a  number  of  lenticular 
or  oval  bodies,  averaging  the  fourth  of  an  inch  in 
length,  in  the  muscles  of  a  dissecting-room  sub- 
ject at  the  "Westminster  Hospital.  To  the  naked 
eye  they  resembled  the  early  condition  of  dege- 
nerating cysticerci ;  being  also  firm  in  texture, 
white,  and  of  almost  uniform  size.  The  writer 
examined  one  on  the  1st  of  March,  1876.  It 
consisted  of  a  dense  fibrous  capsule,  containing 
caseous  matter  which  effervesced  on  the  applica- 
tion of  strong  acid.  Probably  they  would  have 
become  concretions,  similar  to  those  described 
by  Tiedemann. 

STMPTOMS.-The  symptoms  of  trichinosis,  though 
by  no  means  imiform,  are  tolerably  characteristic. 
Under  ordinary  circumstances,  the  ingestion  of 
badly  trichinised  meat,  insufSciently  cooked,  is 
followed  after  a  few  hours  by  symptoms  of  in- 
digestion, such  as  nausea  and  vertigo,  which  may 
be  succeeded  by  actual  sickness  and  marked 
febrile  disturbance.  In  milder  cases  the  pre- 
monitory indications  are  usually  insufficient  to 
excite  attention  ;  failure  of  the  appetite,  or  aver- 
sion to  food,  with  more  or  loss  7nalaise,  being  aU 
that  is  noticeable.  If  only  a  very  small  quantity 
of  diseased  meat  has  been  taken,  the  attack  may 
pass  off  without  particular  observation ;  but  in 
laad  cases  diarrhoea  sots  in,  and  may  continue  for 
several  days  in  succession,  the  fever  becoming 
more  and  more  marked.  The  patient  is  now 
prostrate.  The  extremities  become  stiff  and 
painful ;  and  thus  the  first  stage  of  the  disorder, 
usually  lasting  for  about  a  week,  is  completed. 
The  second  stage  of  tlie  affection  is  coincident 
with,  and  dependent  upon,  the  active  migration 
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of  the  progeny  resulting  from  the  maturation  and 
propagation  of  the  capsuled  trichinffi  originally 
ingested  by  the  patient.  The  fever  increases; 
there  is  oedema  of  the  face,  which,  however,  in 
some  cases  is  limited  to  the  eyelids.  Movements  of 
the  eyes  are  accompanied  with  pain,  and  there  is 
intolerance  of  light.  Later  on,  the  muscles  of  the 
limbs  are  swollen  and  rendered  extremely  pain- 
ful to  the  touch,  the  slightest  attempt  at  move- 
ment causing  excruciating  distress.  The  tongue 
iis  red  and  slightly  coated.  The  pulse  is  very 
irapid,  rising  to  110,  120,  or  more,  per  minute ; 
'  the  respiratory  movements  and  temperature  like- 
wise generally  increase  in  rapidity  and  height. 
There  is  usually  abundant  perspiration,  whilst 
the  thirst  is  by  no  means  excessive.  In  all 
cases  the  pain  is  apt  to  render  the  patient 
very  irritable,  his  inability  to  sleep  being  one  of 
the  most  distressing  symptoms.  In  grave  cases 
delirium  frequently  sets  in;  the  limbs  become 
flexed  and  paralysed ;  and  there  is  also,  generally 
speaking,  excessive  and  continuous  diarrhoea, 
which  rapidly  exhausts  the  patient,  and  places 
him  in  great  danger.  He  lies  on  his  back  in  a 
state  of  litter  helplessness,  and  frequently  can 
neither  move  a  limb,  sneeze,  yawn,  nor  perform 
the  ordinary  acts  of  mastication  and  swallowing, 
in  consequence  of  the  paralysis  of  the  various 
muscles  concerned  in  these  different  functions. 

CouBSB  AND  Terminations. — In  about  a  month 
or  five  weeks  from  the  commencement  of  the 
attack  the  second  stage  of  the  disorder  is  com- 
pleted ;  but  the  lines  of  demarcation  between 
these  various  stages  of  the  malady  are  necessarily 
somewhat  arbitrary.  If  death  take  place,  it  usu- 
ally happens  before  the  completion  of  the  second 
stage,  in  the  third  or  fourth  week ;  but  when 
the  patient's  strength  can  support  the  complete 
immigration  of  all  the  progeny  resulting  from  the 
original  infection,  then  the  marked  cessation  of 
the  febrile  symptoms  indicates  the  commencement 
of  the  third  stage  or  common  period  of  recovery. 
This  third  stage,  however,  is  not  one  of  invari- 
able convalescence.    As  a  rule,  the  diminished 
frequency  of  the  pulse,  the  improved  state  of  the 
respiration,  and  the  diminution  of  the  tempera- 
tnrre  go  on  more  or  less  uniformly,  until  the 
patient's  strength  gradually  returns  with  his  re- 
commencing and,  at  first,  very  slowly  increasing 
appetite.    In  bad  cases,  however,  the  diarrhoea 
continues,  and  there  is  a  general  collapse  of  all 
Vhe  vital  powers,  resulting  from  all  sorts  of 
.sequelae  that  had  set  in  during  the  progress  of 
the  affection.    Amongst  these,  affections  of  the 
chest  usually  play  a  conspicuous  part,  such  as 
haemoptysis,  pneumonia,  and  hydrothorax.  Dur- 
ing the  period  of  returning  convalescence,  the 
appetite  sometimes  becomes  voracious,  the  body 
rapidly  gains  flesh,  and  there  is  always  more  or 
less  desquamation  of  the  cuticle.    The  periods 
both  of  recovery  and  death,  as  the  case  may  be, 
are  exceedingly  variable  ;  in  some  instances  the 
health  not  being  re-established  until  two  or  even 
three  months  have  elapsed. 

Diagnosis. — The  diagnosis  of  this  disease  must 
be  founded  on  a  consideration  of  the  symptoms 
described,  taken  in  connexion  with  the  discovery 
of  the  parasite  itself,  first,  in  the  suspected  arti- 
cles of  food  ;  secondly,  as  adult  trichinae,  in  the 
alvine  evacuations  during  the  first  six  or  eight 
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weeks  of  the  disease  ;  and,  thirdly,  as  specimens 
obtained  from  the  muscles  of  the  living  subject 
by  an  instrument  called  the  harpoon,  or  by 
simple  incision,  the  part  being  anaesthetised. 

Tkeatmbnt. — The  indications  as  to  treatment 
are  obviously  few  and  simple.    To  support  the 
strength  is  essential.    In  our  judgment  no  good 
can  possibly  result  from  the  administration  of 
the  picronitrate  of  potash,  benzoin,  arsenic,  or 
any  other  drug  which  is  given  with  the  view  of 
destroying  the  young  and  migratory  trichinae. 
"When  once  the  young  parasites  have  started  on 
their  journey,  all  hope  of  arresting  their  progress 
is  at  an  end ;  when  they  have  become  eneapsuled, 
even  a  strong  solution  of  cMoride  of  zinc  (in- 
jected into  the  body  of  the  deceased  victim  for 
anatomical  purposes)  will  have  no  effect  on  them. 
Far  otherwise,  however,  are  the  results  of  treat- 
ment if  the  disorder  be  attacked  immediately  on 
the  appearance  of  the  premonitory  symptoms.  If 
the  trichinous  food  has  not  left  the  stomach,  an 
emetic  may  prevent  all  farther  mischief.  If 
the  stomachal  contents  have  passed  into  the 
upper  bowel,  a  brisk  purgative,  repeated  for 
several  days  in  succession,  may  expel  the  trichinae 
before  they  have  arrived  atsexi'Bl  maturity.  For 
this  purpose,   nothing  seems  to  answer  the 
end  so  well  as  calomel,  which  may  be  given  in 
flve-grain  or  larger  doses,  combined  with  jalap, 
scammony,  or  colocynth.    According  to  Eupp- 
recht  (who  enjoyed  large  opportunities  for  testing 
the  value  of  different  drugs  during  the  Hettstadt 
outbreak),  one-scruple  doses  of  calomel  can  be 
borne,  not  only  with  impunity,  but  with  podtive 
advantage.    Castor  oil  and  turpentine,  either 
separately  or  combined,  may  be  given  with 
benefit;  but  the  employment  of  the  ordinal^ 
vermifuges,  such  as  male  fern  and  santonin,  is 
clearly  contra-indicated.  A  good,  active  cathartic, 
such  as  the  compound  senna  mixture,  or  the 
simple  scammony  draught  of  the  British  Phar- 
macopoeia, will  probably  be  fully  as  eflScient  as 
any  of  the  drugs  usually  administered  as  ver- 
mifuges. The  measure  of  success  is  clearly  depen- 
dent in  the  main  upon  prompt  catharsis.  In 
cases  where  the  second  stage  of  the  disorder  has 
fairly  set  in,  less  active  purgatives  may  be  given 
at  first,  the  great  object  being  to  lessen  the  fever, 
and  to  support  the  system  by  judicious  dieting. 
The  disinclination  of  the  patient  to  take  food  of 
any  kind  must  be  overcome  at  all  hazards,  and 
sodar-water,  with  meat  extract  very  slightly  di- 
luted, must  be  administered.    When  the  yolk  of 
an  egg,  or  milk,  or  broth  can  be  given  in  the 
ordinary  way,  as  a  meal,  it  should  be  preferred. 
As  remarKed  before,  the  strength  must  be  sup- 
ported, if  necessary,  by  small  quantities  of  wine 
or  brandy.    In  this  way  the  patient's  life  may 
be  upheld  during  the  most  critical  period,  after 
which,  when  convalescence  is  being  re-estab- 
lished, the  employment  of  the  ordinary  vege- 
table tonics  and  steel  may  be  advantageously 
resorted  to.    Natural  chalybeate  waters  are  also 
likely  to  prove  serviceable. 

Prkvkntion. — In  regard  to  the  prevention  of 
trichinosis,  all  that  need  be  remarked  in  this 
place  has  reference  to  the  temperature  to  which 
all  cooked  meat  should  be  raised  in  order  to  kill 
the  parasites.  According  to  most  authorities, 
trichinae  succumb  to  a  moist  heat  of  170°  Fahr., 
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whilst  some  assert  that  20  degrees  less  than  this, 
if  prolonged,  is  sufficient  for  the  purpose.  Ac- 
cording to  some  interesting  experiments  by  Dr. 
Le-wis,  the  centre  of  a  leg  of  mutton  attains  a 
temperature  of  107°  Fahr.  in  about  five  minutes 
after  the  surface  of  the  joint  has  been  exposed 
to  boiling  heat  (212°).  Clearly,  -with  the  most 
ordinary  precautions  it  is  easy  to  avoid  infec- 
tion. Recent  experiments  show  that  salting  is 
not  fatal  to  the  capsuled  trichina.  England  is 
singularly  free  from  trichinosis ;  but  rather  from 
the  circumstance  that  our  swine  rarely  contain 
trichinse,  than  that  we  are  unaccustomed  to  eat 
underdone  meat.  Only  one  small  outbreak  of 
trichiniasis  has  been  observed  within  our  borders, 
the  original  account  of  which,  by  Dr.  W.  Lindow 
Dickenson,  appeared  in  the  British  MedicalJottr- 
nal  for  the  year  1871.  Some  outbreaks  supposed 
to  be  those  of  true  trichinosis  have  turned  out 
to  be  spurious.  The  epidemic  on  board  H.M. 
training  ship  '  Cornwall '  was  of  this  character. 
An  autopsy  of  one  of  the  boys  revealed  the 
existence  of  a  new  species  of  free  nematoid, 
■which  the  writer  called  Rhabditis  Comwalli,  and 
which  Dr.  Bastian  named  afterwards  Pelodera 
fietigera.  A  large  number  of  parasites  have  been 
wrongly  described  as  trichinae,  thus  causing  much 
error  of  interpretation  {see  Pelodeea).  In  Ger- 
many true  trichina  epidemics  have  been  noto- 
riously frequent,  and  thus  for  our  knowledge 
of  the  phenomena  of  the  disorder  we  have  been 
mainly  dependent  upon  the  writings  of  Eupp- 
recht,  Zenker,  Virchow,  Leuckart,  Pagenstecker, 
Heller,  and  others.  The  disease  is  not  in- 
frequent in  the  United  States,  where,  however, 
it  is  for  the  most  part  confined  to  the  German  in- 
habitants, who  have  retained  the  habit  of  eating 
'  smoked  sausages,'  so  common  in  the  Fatherland. 
(For  details,  see  Dr.  Sutton's  excellent  Report 
on  Trichinosis,  as  observed  in  Dearborn  co., 
Indiana,  in  1874:  Transactions  of  the  Indiana 
State  Medical  Society  iox  5  ;  and  also,  espe- 
cially. Dr.  "W.  C.  W.  Glazier's  Report  on  Tri- 
china ajid  Trichinosis,  published  by  order  of 
Congress,  Washington,  1881.)  For  further  par- 
ticulars on  this  subject  the  reader  is  referred  to 
the  writer's  book  on  Parasites ;  to  Dr.  Althaus's 
Essay  on  Trichinosis ;  and  to  the  stiU  more  ela- 
borate and  exhaustive  memoir  by  Dr.  Thudi- 
chum,  published  in  the  reports  of  the  Privy 
Council  for  the  year  1864.    See  Tmchina. 

T.  S.  COBBOLD. 

TEICHOCEPHALUS '(0pi^,  a  hair,  and 
Ke<paK^,  a  head).— Synon.  :  Fr.  Trichociphak ; 
Ger.  Haarkopfwurm.—A  genus  of  nematode 
worms,  comprising  forms  in  which  the  anterior 
two-thirds  of  the  body  is  filiform,  terminating  in 
a  mere  point.  They  are  sometimes  caUed  whip- 
worms ;  the  thickened  body  answermg  to  the 
handle  of  the  whip.  The  human  species  (i. 
dispar)  varies  from  an  inch  and  a  hall  to  two 
inches  in  length,  according  to  sex,  and  it  resides 
principaUy  in  the  caecum.  The  male  is  smaller 
than  the  female,  and  is  readily  recognised  by  its 
spirally  contorted  tail.  This  parasite  probably 
enjoys  a  wide  distribution ;  but  little  attention 
has  been  paid  to  it  out  of  Europe.  In  England 
it  is  rare  as  compared  with  France,  where,  ac- 
cording to  tho  testimony  of  Davaine  and  Duval, 
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it  is  extremely  abundant,  the  former  authority 
having  calculated  that  one-half  of  the  Parisians 
were  infested  by  it.  Leidy  says  it  is  frequent 
in  the  United  States.  Clinically,  its  importance 
by  no  means  corresponds  with  its  1  revalence ; 
nevertheless,  in  rare  instances  it  has  teen  known 
to  occasion  severe  symptoms.  A  most  interest- 
ing case  of  this  kind  has  been  placed  on  record 
by  Mr.  D.  Gibson,  in  which  '  paralysis,  with  loss 
of  speech  '  resulted  from  the  intestinal  irritation 
occasioned  by  the  presence  of  large  numbera 
{Lancet,  August  9,  1862,  p.  139).  In  like 
manner,  Davaine  quotes  a  case  by  M.  Felix- 
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Fig.  99.  Trichocephalm ;  male  (a),  and  female  (5). 
Enlarged  one-fourth. 

Pascal,  where  a  little  girl,  four  years  of  age,  died 
with  cerebral  symptoms,  the  post-mortem  reveal- 
ing the  presence  of  a  '  prodigious  quantity '  of 
whipworms  in  the  caecum  and  colon.  The  writer 
has  occasionally  expelled  this  parasite  when  em- 
ploying vermifuges  for  other  parasites.  It  is 
worthy  of  remark  that  in  animals  the  presence 
of  a  closely  allied  species  {T.  affinis)  has  been 
known  to  produce  severe  intestinal  irritation. 
iSee  Wnip-vroEM.  T.  S.  Cobbold. 

TBICHOMOUAS  VAGUTALIS  (flpJf,  a 

hair,  and  ixovas,  a  monad;  and  vaginalis,  con- 
nected with  the  vagina). — ^A  ciliated  infusorial 
animalcule,  discovered  by  Donn6  in  the  vaginal 
mucus,  and  somewhat  resembling  a  spermato- 
zoon.   See  Rape. 

TKICHOPHTTOIir  {Bplt  a  hair,  and  <p\nhv, 
a  plant). — A  genus  of  parasitic  fungi,  to  the 
presence  of  which  tinea  is  due.    See  Tinea. 

TBICtrSPID  VALVES  and  OEIFICE, 

Diseases  of.  See  Hbaet,  Valves  of.  Diseases  of. 

TEIPACIAL  WEBVE,  Diseases  of. — 
The  fifth  or  trifacial  nerve  {nervus  trigeminus), 
the  largest  of  the  cranial  nerves,  consists  of  a 
motor  and  sensory  portion,  the  sensory  fibres 
passing  through  the  Gasserian  ganglion  and  be- 
ing distributed  to  the  face  and  a  portion  of  the 
head.  The  motor  portion,  much  the  smaller,  is 
physiologically  independent  of  the  ganglion,  and 
supplies  the  pterygoid,  masseter,  buccinator,  and 
temporal  muscles.  The  two  first  divisions — the 
ophthalmic  and  superior  maxillary — are  entirely 
sensory,  and  proceed  from  the  ganglion.  The 
third,  or  inferior  maxillary  division,  proceeds 
also  from  the  ganglion,  but  receives  besides  the 
whole  of  the  motor  root.  Lesions  of  this  nerve 
cause  disorders  of  sensation,  motion,  nutrition, 
or  secretion  according  to  the  anatomical  posi- 
tion and  extent  of  the  injury. 

The  affections  of  the  fifth  nerve  may  bo  con- 
sidered in  the  following  order: — 

1.  Trifacial  Neuralgia. —  Neuralgia  may 
affect  one  or  all  of  the  three  divisions  of  the  nem. 
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It  is  fully  described  under  the  head  of  tio-dou- 
loureux.    See  Tic  Douloxjeeux. 

2.  Trifacial  Ancesthesia. — Ansesthesia  of  the 
trigeminus,  usually  unilateral,  may  be  dependent 
either  upon  (a)  jientral  lesion ;  or  upon  (6) 
peripheral  lesion. 

(a)  Central  lesion. — Hemiplegia  from  apoplexy, 
tumour,  or  other  coarse  disease  of  the  central 
nervous  organs  is  usually  accompanied  by  some 
ansesthesia  in  the  district  supplied  by  the  trige- 
minus, arising  from  interference  with  the  inte- 
grity of  the  fibres  of  origin  of  the  nerve  in  their 
central  course.  The  anaesthesia  usually  occurs 
on  the  same  side  of  the  body  as  the  paralysis 
of  motion,  and  therefore  opposite  to  the  seat  of 
lesion.  This  is  always  the  case  when  the  lesion 
occupies  its  most  frequent  seats  in  the  higher 
ganglionic  centres.  In  disease  of  the  pons  Varolii, 
however,  the  loss  of  sensibility  may  involve  both 
halves  of  the  face,  although  it  usually  affects  the 
same  side  as  that  upon  which  the  limbs  are 
paralysed,  and  opposite  that  upon  which  the 
portio  diura  and  sixth  nerves  (when  either  or 
both  of  them  are  involved)  are  aifected.  In 
cases  of  apoplexy,  the  anaesthesia  is  usually  very 
imperfect,  and  not  sharply  defined.  It  is  short- 
lived, lasting  from  a  few  hours  to  days ;  but  in 
certain  cases  it  may  continue,  and  even  outlive 
the  motor  paralysis  with  which  it  is  conjoined. 

Intracranial  tumours  may  produce  more  per- 
sistent anaesthesia,  either  by  immediate  destruc- 
tion of  sensory  fibres,  or,  indirectly,  by  the  cere- 
bral'enlargement,  due  to  their  growth,  causing 
compression  of  the  fifth  nerve  as  it  traverses  the 
floor  of  the  skull. 

(6)  Peripheral  lesion. — Anaesthesia  dependent 
upon  lesion  of  the  trigeminus  in  its  peripheral 
course  is  a  symptom  of  serious  moment,  which 
it  is  important  to  distinguish  from  that  of  cen- 
tral origin,  and  this  may  be  accomplished  by 
noting  the  following  points: — The  degree  of 
peripheral  anaesthesia  far  exceeds  that  which 
obtains  in  cases  owing  their  origin  to  a  cen- 
tral cause.  It  is  much  more  complete,  and  in- 
volves, which  the  latter  does  not,  trophic  and 
vaso-motor  complications.  Its  extent  varies  ac- 
cording as  the  trunk  of  the  nerve,  including  the 
Gasserian  ganglion,  is  involved ;  or  only  one  or 
two  of  its  branches.  Should  the  main  trunk  be 
affected,  there  is  more  or  less  complete  anaesthe- 
sia of  one  side  of  the  face  and  part  of  the  ear, 
conjunctiva,  cornea,  nostril,  mouth,  half  the 
tongue,  the  gums  on  the  same  side,  and  a  part 
of  the  palate.  If  the  conjunctiva  be  touched 
with  the  finger,  there  is  no  reflex  contraction  of 
the  eyelids.  A  glass  from  which  the  patient 
drinks  seems  to  him  as  though  it  were  broken, 
for  he  feels  the  material  on  the  sound  side  and 
not  on  the  affected  side.  The  skin  of  the  face  is 
cool,  and  may  be  somewhat  (Edematous,  and  pur- 
plish in  tint.  After  a  few  days,  if  the  cause 
persists,  the  eye  on  that  side  looks  dry,  glazed, 
and  congested ;  the  cornea  becomes  cloudy,  and 
in  time  sloughs  and  perforates,  the  contents  of 
the  eyeball  escaping  to  a  varying  extent,  so  that 
the  organ  is  destroyed.  There  is  dryness  of  the 
nostril  on  the  affected  side,  and  irritant  sub- 
stances applied  to  it  fail  to  produce  sneezing. 
Taste  is  lost  on  that  side  of  the  tongue,  except 
«t  the  base,  which  in  supplied  bv  the  cIoeso- 
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pharyngeal  nerve.  The  salivary  secretion  is  di- 
minished. In  time  there  may  be  bleeding  from 
the  gums,  and  ulceration  of  the  mucous  mem- 
brane. Should  the  lesion  exist  upon  one  of  the 
three  divisions  of  the  trigeminus,  the  anasthesia 
will  be  found  sharply  limited  to  the  district  sup- 
plied by  that  division.  The  nature  of  the  lesion 
must  be  determined  by  the  examination  of  con- 
comitant conditions.  Whatever  be  the  aetivt 
cause  by  which  the  nerve  is  damaged,  the  effect£  ' 
will  be  the  same ;  pressure  upon,  and  disorgani-  * 
sation  of  the  nerve-fibres  will  result  in  the  dis- 
orders described — sensory,  motor,  trophic,  and 
vaso-motor.  In  such  circumstances,  one  or  more 
of  the  other  cranial  nerves  are  usually  affected 
coincidently.  In  tubercular  meningitis,  the  fifth 
nerve  is  shown  to  be  paralysed  (along  with  others 
traversing  the  floor  of  the  skull)  by  the  conjunc- 
tivitis and  corneitis  so  often  present  in  advanced 
stages  of  the  disease.  Should  the  condition 
accompany  bulbar  paralysis,  the  lesion  must  be 
referred  to  the  nuclei  of  origin  of  the  nerve  in 
the  medulla  oblongata. 

Tkeatmbnt. — Syphilitic  gummata  on  the  floor 
of  the  skull,  developed  either  in  the  membranes 
of  the  brain  or  in  the  nerve  itself,  are  so  fre- 
quently the  cause  of  the  disorganisation  of  the 
fifth  nerve  which  gives  rise  to  anaesthesia,  that 
in  all  cases  it  is  right — unless  some  other  cause 
is  evident  beyond  all  doubt — to  bear  in  mind  the 
possibility  of  such  a  catise,  and  to  prescribe 
accordingly  without  delay.  Ten-grain  doses  of 
iodide  of  potassium  should  be  administered  every 
four  hours.  Should  there  be  a  gumma  pressing 
upon  the  trunk  of  the  nerve,  this  treatment  wLU 
have  the  effect  of  bringing  about  a  rapid  ame- 
lioration, and,  in  many  cases,  supposing  it  has 
been  applied  early  enough,  a  complete  cure.  It 
is  evident  that,  as  regards  other  causes,  there 
is  no  particular  indication  for  treatment,  which 
must  be  adapted  to  the  special  circumstances  of 
the  case. 

3.  Trifacial  Hyperalgesia. — Hyperalgesia 
may  accompany  or  precede  neuralgia  of  the  fifth 
nerve.  It  may  also  precede  facial  anaesthesia 
when  this  is  due  to  neuritis.  There  are  varie- 
ties in  the  degree  of  this  hyperalgesia.  It  is 
sometimes  so  severe  that  the  slightest  touch 
occasions  pain.  The  face  cannot  then  be  washed 
in  the  ordinary  way,  but  the  patient  has  to 
take  a  piece  of  sponge  or  wetted  rag  and  cau- 
tiously dab  the  skin  with  it.  Sometimes  it 
is  described  as  a  feeling  of  soreness  only  when 
the  hand  is  passed  over  the  face.  In  either 
case  the  condition  is  accompanied  by  diminution 
of  the  tactile  discrimination  in  the  part.  In 
minieiic  spasm  of  the  portio  dura,  there  is  often 
hyperalgesia  in  the  region  of  one  or  more  divi- 
sions of  the  fifth,  and  the  lesion  is  then  doubt- 
less connected  with  the  deep  origin  of  the  nerve. 
In  blepharospasm  it  will  often  be  found,  if  the 
face  be  carefully  examined,  that  pressure  with 
the  finger  at  some  point  will  check  the  spasm. 

Subcutaneous  division  of  a  twig  of  the  fifth 
(or  afferent  nerve)  at  this  point,  will  often  bring 
about  a  cure  of  the  affection.  The  supra-orbital 
or  subcutaneous  malar,  are  the  nerves  most 
commonly  in  fault. 

Photophobia  is  referable  to  hyperalgesia  of 
the  branches  distributed  to  the  conjunctiva. 
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4.  Motor  Disorders— AflFeetionsofthe  motor 
root  of  the  fifth  nerve  are  either  (a)  of  a  spas- 
modic ;  or  (6)  of  a  paralytic  character. 

(a)  i^am.— Spasm  of  the  muscles  supplied  by 
the  trigeminal  nerve  may  be  tonic  or  clonic.  In 
trismus,  or  'locked  jaw,'  the  teeth  are  clenched 
together  by  the  tonic  contraction  of  the  mastica- 
tory muscles,  which  can  be  felt  tense  to  the  touch. 
According  as  the  muscles  are  generally  involved, 
or  only  partially,  the  lower  jaw  will  be  fixed  in 
a  symmetrical  position,  or  be  puUed  over  to  one 
side,  or  advanced  or  receded.  Clonic  spasm  of 
the  same  muscles  is  observed  in  various  convulsive 
disorders ;  and  slower  movements  of  a  horizontal 
character  constitute  the  grinding  of  teeth  some- 
times indicative  of  cerebral  disease. 

Trismus  may  either  be  one  symptom  of  teta- 
nus, or  it  may  occur  by  itself,  and  then  it  either 
arises  from  cold,  or  is  of  reflex  origin,  from  irri- 
tation of  the  sensory  portion  of  the  nerve  by 
decayed  teeth,  dentition,  or  disease  of  the  jaw- 
bone. It  may  be  due  to  the  presence  of  a  foreign 
body,  possibly  of  very  small  size,  lodged  in  the 
cicatrix  of  a  wound  upon  the  face,  or  even  in 
some  distant  part  of  the  body.  Irritation  from 
worms  is  a  possible  cause.  It  is  still  more  com- 
monly hysterical. 

Treatment. — When  arising  from  cold,  the 
constant  current  should  be  applied  to  the  con- 
tracted muscles.  Any  source  of  irritation  must  be 
sought  for,  and,  if  possible,  removed  or  remedied. 

The  removal  of  a  foreign  body  will  sometimes 
bring  about  an  immediate  cure.  This  failing, 
the  hypodermic  injection  of  morphia,  in  doses  of 
gr.  ^,  may  be  employed,  and  bromide  of  potas- 
sium given  internally  in  doses  of  20  grains.  When 
the  presence  of  worms  is  suspected,  appropriate 
treatment  must  be  employed.  If  the  affection 
be  hysterical,  somewhat  powerful  faradaic  cur- 
rents, directed  to  the  muscles  of  the  jaw,  will 
scarcely  ever  fail  to  open  the  mouth  and  cure 
the  ailment.  Hysterical  trismus  will  not  be  mis- 
taken for  dislocation  of  the  jaw,  if  it  be  remem- 
bered that  in  the  latter  accident  the  jaw  is  fixed 
with  the  mouth  partly  open. 

(6)  Paralysis. — Paralysis  of  the  masticatory 
muscles  is  not  very  common,  but  may  be  observed 
sometimes  in  cases  of  bulbar  paralysis,  or  it  may 
accompany  anaesthesia  of  the  face,  and  depend 
upon  tumour,  abscess,  aneurism,  or  some  such 
coarse  disease  encroaching  upon  the  trunk  of  the 
nerve  within  the  cranium.  To  test  the  state  of 
the  muscles,  the  patient  should  be  asked  to  move 
his  jaw  to  and  fro  laterally,  as  well  as  in  open- 
ing and  shutting  the  mouth.  Any  irregularity 
of  movement  will  be  evident  to  the  eye,  and 
defective  strength  or  absence  of  contraction  in 
the  affected  muscles  may  be  felt  by  placing  a 
hand  on  each  cheek,  whilst  the  patient  performs 
movements  of  mastication.  When  the  jaw  is 
found  to  faU  in  being  carried  to  one  side  in  a 
munching  movement,  the  fault  of  course  lies 
with  the  pterygoid  muscles  of  the  opposite  side. 
The  affection  is  more  often  unilateral  than  bi- 
lateral. Its  importance  is  bound  up  with  that  of 
the  lesion  which  gives  rise  to  it. 

As  in  peripheral  affections  of  the  sensory 
portion  of  the  nerve,  especial  attention  should 
be  paid  to  the  causation,  and  if  this  probably 
depends  upon  a  tumour,  the  possibility  of  its 
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syphilitic  character  should  be  borne  in  mind,  and 
iodide  of  potassium  administered. 

T.  BtlZZAHD. 

TBISMT7S  {rplCu,  I  gnash.)— Lock-jaw,  oi 
tetanic  closure  of  the  jaws  ;  a  prominent  symp- 
tom in  tetanus.    See  Tetanus. 

TBISMT7S   WASCEN-TITTM   (Lat.).  — A 

form  of  tetanus  occurring  in  newly-born  children. 
See  Tetanus. 

TROPHIC  LESIOWS.  —  Description.  — 
This  name  is  given  to  various  departures  from 
healthy  nutrition,  which  are  caused  (a)  by  the 
cutting  off,  from  certain  tissues  or  parts,  of  some 
customary  nervous  influence,  as  in  the  produc- 
tion of  '  secondary  degenerations  '  in  the  nervous 
system  {see  Spinal  Cord,  Diseases  of,  §  6), 
or  in  the  production  of  rapid  muscular  atrophy, 
consequent  upon  the  severance  of  or  severe  da- 
mage to  motor  nerves  or  their  related  gan- 
glion-cells in  the  anterior  cornua  of  the  cord; 
and  also  to  lesions  or  morbid  changes  which 
are  caused  (b)  by  some  irritative  or  perverted 
infiuences  passing  outwards  along  nerves  to  cer- 
tain tissues  or  parts,  so  as  to  weaken  or  other- 
wise disturb  their  nutrition.  In  this  latter  way, 
the  nutrition  of  the  skin  and  its  appendages 
may  be  variously  affected,  leading  to  eruptions 
of  different  kinds,  to  atrophy,  to  ulceration,  or 
undue  proneness  to  inflammation,  as  well  as  to 
altered  pigmentation  of  the  skin  or  blanching  ol 
the  hair.  Or  the  nutrition  of  the  joints  may  be 
affected,  as  in  some  forms  of  hemiplegia,  and  of 
locomotor  ataxy  more  especially.  In  these  va- 
rious cases  there  may  be  disease,  secondary  or 
primary,  of  the  grey  matter  of  the.  spinal  cord, 
or  some  irritative  lesions  of  the  sensory  nerve- 
roots  or  trunks. 

Pathology. — Much  dispute  has  taken  place 
during  recent  years  as  to  the  modes  in  which 
such  nutritive  changes  are  brought  about.  Some 
have  endeavoured  to  establish  the  existence  of 
special  '  trophic  nerves,'  and  have  taught  that 
the  various  trophic  lesions  referred  to  above,  are 
to  be  explained  by  a  cutting  off  or  a  perversion 
of  the  influences  usually  operating  upon  the 
tissues  through  such  nerves.  Others  believe  that 
these  nutritive  changes  can  be  accoimted  for  by 
altered  states  of  excitation  of  the  vaso-motor 
nerves,  leading  to  spasms  or  dilatations  of  the 
vessels  supplying  the  parts  affected,  and,  as  con- 
sequences, to  the  nutritive  changes  themselves 
{see  SnrPATHBTic  System,  Disorders  of).  Much 
evidence,  however,  could  be  cited  against  both 
these  modes  of  explanation,  and  it  seems,  on  the 
whole,  more  probable  that  trophic  lesions  are 
due  either  (a)  to  the  cutting  off  of  certain  accus- 
tomed influences  {vi&  motor  channels),  or  (i)  to 
the  action  upon  the  tissues  of  perverted  or  im- 
natural  infiuences  (in  a  peripheral  direction  vid 
sensory  channels). 

On  the  subject  of  these  trophic  lesions  see  also 
Spinal  Cord,  Diseases  of,  §  7;  Q-lossy  Skin, 
and  Unilateral  Facial  Atrophy. 

H.  Charlton  Bastian. 

TBOPIOAL  DISEASES.- Diseases  inci- 
dent to  hot  climates.  See  Cumath;  Disease, 
Causes  of;  and  the  special  diseases,  such  as 
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Cholera;  Chyluhia;  Dysentkey;  Fungus  Foot 
OF  India;  iNTEimirrENT  Fbveb;  Liver,  Dis- 
eases of;  Eemittbnt  Fbveb  ;  and  Sunsthoilb. 

TUBEBCLE  {tuherculum,  a  little  swelling). 
Synon.:  Fr.  Tubercule;  Ger.  Tuberkel. — We  have 
not  yet  attained  to  anything  like  unity  of  opinion 
in  respect  of  tubercle.  We  ai-e  not  yet  agreed 
concerning  what  shall  take  the  name  of  tubercle, 
and  this  alone  implies  the  utmost  discord  in 
other  matters.  It  is  a  chapter  of  pathology  where- 
in few  assertions  can  be  made  which  will  stand 
the  test  of  a  dogma ;  that  is  to  say,  a  belief  held 
always,  everywhere,  by  all.  But  although  dogma 
has  no  place  here,  it  would  be  wrong  to  fly  to 
the  other  extreme  of  denial.  A  method  of 
simple  inquiry  will  be  our  safest  guide  through 
so  perplexed  a  topic.  We  will  note  the  diverse 
opinions  in  order  as  they  arose,  being  convinced 
that  most  of  these  opinions  are  true  in  some  par- 
ticular, that  they  commonly  err  by  exclusiveness, 
and  that  the  next  best  thing  to  the  absolute 
truth  will  be  found  in  a  comprehension  of  all 
opinions. 

There  have  been  four  stages  in  the  history  of 
tubercle,  namely,  the  first,  or  etymological  stage  ; 
the  second,  or  stage  of  morbid  anatomy  studied 
by  the  naked  eye ;  the  third,  or  stage  of  morbid 
anatomy  studied  by  the  help  of  the  microscope ; 
and  the  fourth,  or  stage  of  experimental  pa- 
thology. 

Stage  I. — This  stage  begins  with  the  earliest 
writings  on  medicine.  The  word  tubercle  has 
not  yet  been  wrested  from  its  original  meaning : 
tuberculum,  a  little  lump  of  any  kind.  And  this 
primitive  etymological  meaning  survives  even  in 
the  preseut  day.  We  still  speak  of  tubercles  of 
the  ribs  and  other  bones ;  acne  is  a  tubercular 
disease  of  the  skin,  and  so  on.  But  down  to  the 
beginning  of  the  nineteenth  century,  tubercle 
meant  a  little  lump,  and  nothing  else. 

Stage  II. — At  the  beginning  of  the  present  cen- 
tury tuberclelost  its  simple  etymological  meaning, 
and  acquired  a  pathological  meaning.  Tubercle  is 
no  longer  a  matter  of  special  shape,  for  now  it  sig- 
nifies a  special  structure.  This  great  change  con- 
curred with  the  rise  of  morbid  anatomy.  And 
thus  it  came  to  pass.  Many  of  the  dead  bodies 
examined  were  necessarily  cases  of  pulmonary  con- 
sumption, and  in  this  form  of  disease  it  was  that 
little  morbid  lumps  or  tubercles  were  discovered 
with  especial  frequency.  Hence  the  tubercles 
found  in  phthisical  lungs  early  showed  a  strong 
tendency  to  become  emphatically  the  tubercles 
of  pathology.  We  may  remark  this  tendency  in 
Morton  (a.d.  1689),  and  in  BaiUie  (1795).  But 
it  was  Bayle  (1803)  who  first  broke  with  the  an- 
cient meaning  altogether,  and  introduced  the 
second  stage  of  opinion.  Debates  concerning  tu- 
bercles are  henceforth  debates  concerning  morbid 
structures. 

Bayle  thus  defines  tubercle:  A  homogeneous 
substance;  always  opaque;  in  colour,  white  or 
dirty  white,  sometimes  yellowish,  sometimes 
greyish ;  in  size,  from  a  millet  seed  to  a  chestnut. 
He  makes  the  criterion  of  tubercle  to  consist  in 
its  opacity.  Now  this  opacity  is  most  marked  in 
the  cheesy  products  of  degeneration.  Therefore, 
in  other  words,  the  criterion  of  tubercle  consists 
in  the  cheesy  state.    Cheesy  matter,  wherever 
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found,  in  the  shape  of  a  little  lump  or  not,  is  the 
tubercle  of  Bayle.  He  called  that  tubercle  which 
Baillie  had  ciiUed  scrofulous  matter. 

Bayle  did  not,  and  could  not,  overlook  the  fact 
that  the  lungs  sometimes  contain  little  nodules 
which  are  translucent.  He  would  not  call  them 
tubercles  because  they  lacked  his  note  of  tubercle, 
opacity ;  he  called  them  granulations.  Granula- 
tions are  never  opaque.  And  so,  between  tu- 
bercles and  granulations  he  drew  an  excessively 
strong  distinction. 

It  was  not  long  before  Laennec  (1819)reunited 
what  Bayle  had  put  asunder,  by  showing  that 
granulations  at  length  became  opaque.  And, 
therefore,  he  enlarged  the  definition  of  tubercle, 
so  as  to  make  it  include,  not  only  actual,  but  also 
potential  cheesy  matter.  Thus  Laennec* s  tubercle 
acquired  a  most  inclusive  pathological  meaning. 
Moreover,  he  remarked  that  tubercle  sometimes 
involves  large,  irregular  tracts  of  tissue,  a  condi- 
tion which  he  distinguished  by  the  name  of  tu- 
berculous infiltration.  Each  of  these  forms,  the 
nodular  and  the  infiltrated,  he  subdivided  into 
three — the  transparent,  the  semi-transparent,  and 
the  opaque  or  cheesy.  Hence  six  forms  of  tubercle 
in  all — three  nodular,  namely,  the  transparent, 
or  Bayle's  granulations,  the  semi-transparent  or 
miliary,  and  the  opaque  or  crude  yellow  tubercle ; 
three  diffused,  namely,  the  transparent  or  gela- 
tiniform  infiltration,  the  grey  or  semi-transparent 
infiltration,  and  the  yellow  or  opaque.  Laennec's 
descriptions  relate  especially  to  the  lungs  of 
adults.  But  the  structure  of  the  lungs  makes 
the  study  of  tubercle  singularly  difficult  in  them, 
and  it  is  easy  to  note  that  our  debates  concerning 
tubercle  in  general  show  an  unconscious  leaning 
towards  pulmonary  tubercle  in  particular.  The 
writer  does  not  say  that  this  is  wrong  ;  we  feel 
that  if  we  could  master  tubercle  in  the  lungs  the 
rest  would  soon  follow. 

Laennec's  unit  began  to  be  broken  up  when 
men  set  themselves  to  discover  the  seat  of  tu- 
bercle. Carswell  (1838)  proved,  what  Brous- 
sais  had  guessed,  that  crude  tubercle  was  often 
formed  within  the  cavity  of  the  pulmonary  air- 
sacs.  Thomas  Addison  (1845)  went  much  fur- 
ther. He  began  by  examining  genuine  pneumonia, 
which  he  found  to  have  its  original  and  essential 
seat  in  the  air-cells  of  the  lungs,  and  the  ordinary 
pneumonic  deposits  are  poured  into  these  cells. 
And  when  he,  like  Carswell,  found  this  to  be  the 
chief  seat  of  Laennec's  crude  yellow  tubercle  and 
grey  and  yeUow  tubercular  infiltrations,  he  de- 
clared that,  if  called  upon  to  give  an  expressive 
name  to  these  lesions,  he  would  venture  to  desig- 
nate them  scrofulous  pneumonia.  The  case  was 
altered  with  respect  to  the  granulations ;  these 
he  foimd  to  be  seated  in  the  delicate  filamentous 
tissue  which  forms  the  sliglit  filmy  parietes  of  the 
air-cells.  Let  it  be  understood  that  Addison's 
criterion  of  tubercle  lay  in  its  formation  in  the 
septa  of  the  air-sacs  ;  he  denied  the  criterion  to 
be  cheesiness,  and  thus,  in  matter  of  fact,  his  use 
of  the  word  tubercle  was  almost  the  exact  con- 
tradictory of  Bayle's.  Addison  revived  in  some 
degree  Baillie's  scrofula.  The  other  forms  of 
Laennec's  tubercle,  Addison  conceived  to  be  in- 
flammatory exudation,  mingled  or  not  with  his 
own  true  tubercle.  It  seems  as  if  the  naked  eye 
could  not  carry  us  much  farther. 
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Stage  III. — About  this  time  the  microscope 
oegan  to  be  used  for  examining  healthy  and  dis- 
«iised  tissues.  Cheesy  matter  being  commonly 
deemed  the  most  characteristic  form  of  tubercle, 
men  naturally  supposed  that  the  microscopical 
characters  of  tubercle  would  be  found  in  cheesy 
matter.  Tubercle  being  thought,  moreover,  to 
possess  perfectly  distinct  naked-eye  characters, 
it  was  expected  that  its'  minute  structure  must 
likewise  be  peculiar  and  distinct.  And  thus  it 
came  to  pass  that  Lebert  (1844)  found  certain 
bodies  in  cheesy  matter  which  he  believed  to  be 
characteristic  of  tubercle,  aud  which  he  called 
tubercle-corpuscles.  These  corpuscles,  not  being 
found  in  the  transparent  granulation,  some  per- 
sons went  so  far  as  to  deny  its  tubercular  nature, 
and  so  revived  Bayle's  doctrine,  in  all  its  severity, 
upon  a  microscopical  platform.  But  William  Ad- 
dison (1849)  came  to  a  very  different  conclusion 
respecting  the  characters  of  pulmonary  tubercle. 
He  repeatedly  examined  with  the  microscope 
the  material  deposited  in  the  air-cells  of  the 
lungs  in  pneumonia,  and  compared  its  characters 
and  appearance  with  that  forming  a  tubercle, 
without  being  able  to  detect  any  more  essential 
or  specific  difference  between  them  than  exists 
between  purulent  matter  recently  excreted  and 
that  of  an  old  chronic  abscess.  This  was  a 
microscopical  confirmation  of  Thomas  Addison's 
doctrines.  Virchow  (1850)  arrived  at  the  same 
opinion,  namely,  that  there  was  nothing  charac- 
teristic of  tubercle  in  cheesy  degeneration.  For 
instance,  nowhere  is  the  cheesy  degeneration  bet- 
ter seen  than  in  the  enlarged  glands  of  scrofula ; 
yet,  examine  these  glands  before  they  become 
cheesy,  and  nothing  more  (so  Virchow  said)  than 
a  simple  hyperplasia  will  be  found,  and  no  new 
formation.  On  the  other  hand,  examine  tubercle 
before  it  becomes  cheesy,  examine  the  transparent 
granulationfl,  and  it  wiU  be  found  to  possess  a 
distinct  lymphatic  character.  But  granulations 
are  formed  in  the  connective  tissue ;  hence  they 
are  heteroplastic.  So  that  Virchow's  tubercle 
signifies  a  heteroplastic  lymphoma.  The  charac- 
teristic tubercle  is  not  opaque,  but  transparent ; 
in  this  respect  Virchow's  doctrine  was  the  exact 
opposite  of  that  taught  by  the  French  school. 
The  criterion  of  tubercle  with  him  is  not  cheesi- 
ness  but  heteroplasia.  Of  late  years  both  parts 
of  Virchow's  definition  have  been  assailed  :  first, 
the  connective  tissues  which  are  infested  by  tu- 
'oercle  have  been  shown  to  possess  in  many  places 
a  true  lymphatic  character,  so  that  tubercle,  if  a 
lymphatic  growth,  may  be  simply  hyperplastic  as 
well  as  heteroplastic ;  next,  the  lymphatic  charac- 
ter of  tubercle  has  been  put  in  question  by  the  in- 
vestigations of  Langhans  and  others.  Thus  Vir- 
chow's distinction  between  tubercle  and  scrofula 
becomes  untenable ;  but  we  will  postpone  further 
discussion  of  these  matters  for  the  present. 

Stage  IV. — The  results  of  experiment  upon 
living  animals,  or  what  is  commonly  called  the  in- 
oculation of  tubercle,  will  be  narrated  at  the  end 
of  this  article.  Enough  to  say  in  this  place  that 
most  important  changes  in  the  doctrines  of  both 
tubercle  and  scrofula  have  been  largely  due  to  the 
experimental  pathology  of  the  last  fifteen  years. 

Here  ends  the  preliminary  historical  sketch. 
Now  we  will  inquire  into  the  present  state  of 
oi^iuion  concerning  the  characters  of  tubercle. 


I.  Concerning  the  structure  of  single 
tubercles. — The  formation  of  tubercle  begins 
at  distinct  foci.  The  primitive  tubercle  is  a 
microscopic  body.  W.  Addison  (1849)  taught 
that  it  consists,  in  greater  part,  of  corpuscles, 
like  blood-leucocytes,  or  like  the  corpuscles  of 
lymph  and  of  pus.  Eokitansky  (1856)  showed 
that  giant  or  myeloid  cells  are  sometimes  found 
in  tubercle.  Virchow  (1863)  taught  that  tu-' 
bercle  has  a  more  histioid  or  tissue-like  struc- 
ture, which,  on  the  whole,  resembles  most  the 
tissue  of  a  lymphatic  follicle ;  so  that,  in  the 
case  of  the  spleen,  tubercle  is  not  always  easily 
distinguished  from  a  Malpighian  body.  In  a 
tubercle  there  are  corpuscles  imbedded  in  a  re- 
ticulum. The  corpuscles  are  round;  and  most 
of  them  are  like  lymphatic  corpuscles,  smaller 
than  blood-leucocytes  ;  some,  however,  are  larger, 
it  may  be  twice  or  tlirice.  The  corpuscle  is 
colourless,  translucent,  slightly  granular,  and 
easily  broken  up.  In  the  fuUy  developed  cell 
there  is  a  single  nucleus,  small,  tolerably  homo- 
geneous, often  shining.  The  larger  cells  con- 
tain two,  three,  or  even  as  many  as  twelve 
nuclei.  The  reticulum  consists  of  a  fine  net- 
work of  connective-tissue  fibres.  When  vessels 
are  present  in  the  tubercle,  they  are  not  new- 
formations,  but  only  remnants  of  the  tissue  in 
which  the  tubercle  has  been  formed.  According 
as  the  cellular  or  the  fibrous  element  of  the 
tubercle  predominates,  it  may  be  called  cellular 
or  fibrous  tubercle,  the  former  being  mure 
common.  The  fibrous  element  sometimes  pre- 
dominates so  much  that  the  tubercle  can  be 
distinguished  from  a  small  fibroma  only  by  a 
concurrence  of  the  more  common  cellular  form, 
or  by  a  tendency  to  undergo  the  further  changes 
of  tubercle,  especially  the  cheesy  change.  In 
the  fibrous  tubercle  there  are  often  found  large, 
roundish,  epithelioid  cells,  with  large  oval  or 
round,  sharply-defined  nuclei.  From  this  de- 
scription it  will  be  seen  that  Virchow  recognised 
lymphoid,  epithelioid,  and  myeloid  or  giant-cells, 
among  the  elements  of  tubercle.  Langhans 
(1868)  was  the  first  to  lay  much  greater  stress 
upon  the  giant-cells ;  he  found  them  to  be  an 


Fio.lOO.  A  tubercle  in  a  lymphatic  gland  :  in  the  upper 
thira,  a  large  giant-ccll  (with  peripheral  nuclei) ;  mar- 
gin of  normal  follicular  tissue  round  the  tubercle  ;  on 
the  left,  the  capsule  of  the  gland  and  cortical  lymph- 
sinus.    X  BO.    (After  Creighlon.) 

almost  constant  element  of  tubercle  in  any 
part.  He  believed  that  the  tubercidar  giant-cell 
had  Wiaracters  proper  to  itself,  namely,  a  finely 
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granular  protoplasma,  and  nuclei  of  equal  size, 
peripheral,  and  arranged  in  radiate  fashion.  In 
cellular  tubercle,  the  epithelioid  cells  are  ar- 
ranged around  the  giant-cell.  In  fibrous  tubercle 
a  giant-cell  is  always  present  at  the  very  centre. 
Wagner  (1871)  described  tubercle  under  the 
name  of  tubercular  {Ucberkeldhnlich)  lymphade- 
noma,  the  structure  being  the  same  as  that  of 
a  lymphatic  follicle  (namely,  lymphoid  cor- 
puscles, and  many  nuclei  almost  destitute  of 
surrounding  protoplasma,  imbedded  in  a  fibrous 
reticulum)  and  in  the  middle  of  each  tubercle,  a 
giant-cell.  Schiippel  (1871),  who  devoted  him- 
self chiefly  to  tubercle  of  the  lymphatic  glands, 
considered  the  gigantic  cell  to  be  an  essential 
(though  not  peculiar)  element  of  tubercle.  A 
primitive  tubercle  consists  of  a  central  giant- 
corpuscle,  that  is  to  say,  a  mass  of  protoplasma 
of  very  varied  form,  spherical,  flat,  or  elongated ; 
the  edges  even,  or  provided  with  more  or  fewer 
processes ;  more  or  less  granular ;  and  contain- 
ing a  large  number  of  nuclei,  to  be  reckoned  by 
the  score,  even  as  many  as  two  or  three  hundred. 
Around  this  giant-cell  lies  a  zone  of  epithelioid 
cells,  which  make  up  the  greater  part  of  the 
tubercle.  They  are  very  delicate,  easily  broken 
down,  and  the  fact  that  tubercle  has  been 
supposed  to  consist  chiefly  of  lymphoid  cor- 
puscles is  due  to  the  setting  free  of  the  epitheli- 
oid nuclei,  which  have  been  mistaken  for  leuco- 
cytes. Lastly,  true  lymphoid  corpuscles  are 
scattered  through  the  tubercle,  fiUing  up  the 
interstices  between  the  other  cells  as  it  were.  In 
fibrous  tubercle  there  are  no  epithelioid  cells,  a 
fact  which  Schiippel  believes  to  indicate  an  arrest 
in  the  growih  of  the  tubercle  at  an  early  stage. 
Supporting  all  these  cells,  there  is  a  reticulum 
like  that  of  lymphadenoid  tissue.  These  primi- 
tive tubercles  contain  neither  blood-vessels  nor 
lymphatics,  Friedlander  (1874),  with  especial 
reference  to  these  giant-cells,  very  truly  insists 
that  they  are  by  no  means  peculiar  to  tubercle  ; 
on  the  contrary,  they  are  found  in  a  number  of 
other  structures,  both  healthy  and  morbid. 
Moreover  he  maintains  that  there  are  no  dis- 
tinguishing characters  in  the  giant-cells  of  tu- 
bercle. What  has  been  considered  the  reticulum 
of  a  tubercle,  Friedlander  asserts  to  be  the  re- 
sult of  the  hardening  processes  employed  in  the 
preparation  of  the  microscopical  specimen ;  in 
the  fresh  state  there  is  nothing  ljut  a  small 
quantity  of  amorphous  intercellular  matter. 

II.  Concerning  the  origin  of  tubercle. — 
William  Addison  believed  that  the  lymphoid  cor- 
puscles of  tubercle  were  the  result  of  exudation 
from  the  blood,  through  the  walls  of  the  vessels. 
Virchow  taught  that  tubercle  proceeds  from  a 
proliferation  of  the  fijced  corpuscles  of  sundry 
tissues,  especially  the  connective-tissue  and  its 
allies,  namely,  marrow,  fat,  and  bone.  Hence 
tubercle  is  essentially  heteroplastic,  that  is  to 
say,  lymphatic  tissue  is  formed  in  parts  where 
it  does  not  naturally  exist.  But  is  there,  then, 
no  such  thing  as  tubercle  of  the  lymphatic  struc- 
tures ?  This  is  a  troublesome  question  for  Vir- 
chow. However,  he  does  not  deny  that  tubercle 
may  be  found  in  lymphatic  glands ;  he  supposes 
that  it  is  formed,  not  in  the  follicles  themselves, 
but  in  the  connective-tissue  trabeculse  which 
support  them  ;  also,  that  sometimes  an  adventi- 


tious connective-tissue  springs  up  in  the  glmnf 
in  consequence  of  chronic  inflammation,  and  tiiat 
the  tubercle  grows  in  this  new  tissue.  Yet  Vir- 
chow was  not  without  misgivings  respecting  his 
doctrine  of  the  lieterology  of  tubercle,  because 
he  saw  the  close  relationship  which  exists  betwet-n 
connective  and  lymphatic  tissues.  He  pointed 
out  (1856)  the  frequency  with  which  tubercle  is 
seated  in  theouter  coatof  the  small  blood-vessels, 
and  especially  those  of  the  cerebral  meninges. 
Now  Eobin  (1856)  and  His  (1866)  showed  that 
this  outer  coat,  or  adventitia,  is  a  lymphatic 
tissue.  Neumann  (1868)  showed  that  marrow  is 
a  lymphatic  tissue.  In  this  way,  fresh  difiBcul- 
ties  arose  with  VirchoVs  heteroplastic  doctrine. 
In  fact,  the  opposite  opinion  gained  ground,  that 
tubercle  is  commonly  hyper-  or  homoeoplastic. 
Wilson  Fox  (1868)  and  Sanderson  (1868)  held 
that  it  is  very  often  nothing  but  a  hyperplasia  or 
overgrowth  of  pre-existing  lymphadenoid  tissue. 
Lymphadenoid  tissue  has  been  found  to  be  much 
more  extensively  present  in  the  healthy  body 
than  Virchow  thought ;  for  instance,  in  the  sub- 
mucous tissue  of  the  whole  alimentary  canal ;  in 
the  conjunctiva  ;  around  the  smaller  bronchia  ; 
around  capillary  tufts  beneath  the  epithelium  of 
the  pleura  and  peritoneum ;  around  the  smaller 
arteries  in  many  parts,  such  as  the  pia  mater, 
liver,  spleen  (constituting  theMalpighian  bodies), 
and  choroid ;  besides  the  marrow,  spoken  of 
before.  And  all  these  are  favourite  seats  of 
tubercle.  So  much  for  the  lymphadenoid  tissue 
as  a  seat  of  tubercle.  Klebs  (1868)  maintained 
that  tubercle  of  the  serous  membranes  arises 
within  the  lymphatic  vessels,  by  a  multiplication 
of  their  epithelium.  And  Eindfleisch  (1871) 
describes,  under  the  name  of  lymphangitis  tuber- 
culosa, a  kind  of  fibrous  tubercle  often  present 
around  phthisical  cavities.  Each  tubercle  con- 
sists of  a  dense  fibrous  capsule,  within  which  lie 
concentric  layers  of  spindle-shaped,  anastomosing 
cells.  The  tubercles  are,  in  fact,  developed  from 
lymphatic  vessels,  by  a  metamorphosis  of  the 
endotheliiun  and  outer  tunic ;  the  remnant  of 
the  lumen  of  the  vessel  may  often  be  found  in 
the  middle  of  the  tubercle.  Last  of  all,  a  fibrous 
sclerosis  of  tlie  whole  takes  place.  Aufrecht 
(1869)  supposed  that  tubercle  was  formed  around 
the  lymphatics,  and  was  therefore  a  perilymph- 
angitis. But  Sanderson  declares  that  Klebs  and 
Aufrecht  mistook  veins  for  lymphatics,  and  that 
the  perilymphangitis  of  the  latter  is  a  hyper- 
plasia of  tlie  lymphatic  sheath  of  blood-vessels. 
Wagner  (1871)  leaned  to  the  belief  that  tubercle 
(his  lymphadenoma)  is  always  heteroplastic,  even 
when  it  occurs  in  parts  which  natumlly  possess 
a  certain  quantity  of  lymphadenoid  tissue.  And 
Rindfleisch  (1871)  teaches  that  the  lymphoid 
cells  of  tubercle  do  not  come  directly  from  tlie 
blood,  but  from  proliferation  of  the  fixed  cells  of 
connective-tissue  ;  the  endothelium  of  blood  and 
lymphatic  vessels,  the  epithelium  of  serous 
membranes,  lungs  and  kidneys,  and  even  the 
muscle-cells  of  the  smaller  bronchia  and  vessels, 
undergoing  a  tubercular  metamorphosis.  Schiip- 
pel (1872)  reduces  the  question  to  the  origin  of 
what  ho  deemed  to  be  the  most  important  part 
of  tubercle,  namely,  the  giant-cell.  It  arises, 
he  thinks,  within  a  blood-vessel.  Masses  of 
molecular  matter,  very  tenacious  and  adherent. 
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grow  up  in  small  blood-vessels  (capillaries  or 
small  Teins),  and  become  bigger  and  bigger, 
until  the  vessel  is  quite  choked,  or  even  distended 
at  the  spot.  At  first  there  are  no  nuclei  in 
the  protoplastic  mass,  but  afterwards  they  begin 
to  appear  ;  and  their  number  is  proportionate  to 
the  age  of  the  corpuscle.  Where  the  nuclei  come 
from  is  uncertain.  The  epithelioid  cells  next  ap- 
pear around  the  giant-cell,  and  are  most  likely 
derived  from  processes  of  the  giant-cell.  The 
lymphoid  cells  come  from  the  cells  of  the  tissue 
in  which  the  tubercle  is  formed.  The  reticulum, 
in  chief  part,  is  a  neoplasm  ;  it  grows  with  the 
multiplication  of  the  cells,  and  is  always  con- 
nected with  the  gigantic  corpuscle.  So  soon  as 
the  giant-cell  becomes  surrounded  by  other  cells, 
the  wall  of  the  blood-vessel  disappears.  Other 
authorities  differ  from  Schiippel  with  regard  to 
the  origin  of  the  giant-cell :  some  supposing  it  to 
be  formed  from  the  endothelium,  some  from 
blood-leucocytes,  and  some  from  free  protoplasm. 
And  here  the  question  rests  at  present. 

in.  Concerning  the  growth,  of  tubercles. 
The  primitive  tubercle  increases  in  size  imtil  it 
becomes  visible  to  the  naked  eye.  The  enlarge- 
ment is  brought  about  by  the  formation  of  fresh 
tubercular  foci  around  the  original  focus  ;  so 
that  when  six  or  more  of  the  primitive  tubercles 
become  agglomerated  into  one  body,  it  becomes 
visible  as  a  small  nodule  (tuberoulum).  Some- 
times the  agglomeration  does  not  assume  the 
nodular  form,  but  is  diffused  and  of  irregular 
shape ;  this  is  called  an  infiltration.  The  dif- 
ference between  nodular  and  infiltrated  tubercle 
is  merely  a  naked-eye  difference;  whether  the 
confluent  tubercles  retain  the  nodular  shape  or 
not,  the  primitive  tubercle  is  always  a  tubercu- 
lum.  1.  Nodular  ticberele  corresponds  to  most 
of  Bayle's  granulations,  and  Laennec's  miliary 
tubercles,  which  were  spoken  of  before.  The 
epithet  miliary  is  much  older  than  Laennec,  and 
has  lost  its  original  etymological  meaning.  Mi- 
liary tubercle  may  or  may  not  be  of  the  size 
of  a  millet-seed.  Tubercle  the  size  of  miUet-seed 
may  or  may  not  be  miliary.  All  that  is  now 
meant  by  miliary  tubercle  is  a  small  nodule, 
roundish,  seldom  larger  than  a  hemp-seed,  almost 
colourless  or  greyish,  consistence  almost  equal  to 
that  of  cartUage,  and  either  quite  transparent 
or  opalescent.  Lastly,  miliary  nodules  may  or 
may  not  be  tubercular.  Miliary  tubercle  must 
be  distinguished  from  other  small  nodular  neo- 
plasms ;  minute  disseminated  carcinoma  and  sar- 
coma, lymphosarcoma,  leukaemic  nodules,  small 
fibromata.  The  diagnosis  depends  upon  the  dis- 
covery of  more  definite  lesions  in  the  same  body, 
and  upon  the  microscopical  structure.  In  the  lungs, 
miliary  semi-transparent  nodules  are  sometimes 
wholly  pneumonic  in  character.  The  peribron- 
chitis of  Virchow  possesses,  according  to  Wagner, 
a  lymphadenoid  structure,  and  may  therefore  be 
considered  a  tubercular  lesion.  2.  Infiltrated 
tubercle,  when  present  in  the  lungs,  corresponds 
with  much  of  Laennec's  gelatiniform  and  grey 
infiltration.  The  gelatiniform  infiltration  may 
often  be  seen  surrounding  nodular  tubercles,  in 
cases  of  acute  pulmonary  tuberculosis.  In  the 
liver,  tubercular  infiltration  runs  along  the  cap- 
sule of  G-lisson  between  the  lobuli.  In  the  cortex 
of  the  kidney,  it  appears  as  streaks  between  the 


bundles  of  tubuli,  or  as  ill-defined  roimdish 
patches.  Tubercle,  not  nodular,  often  may  be 
seen  alongside  the  small  arteries  in  the  cerebral 
meninges.  Wagner  describes  a  diffuse  lympha- 
denoma  (tubercle)  of  the  pleura,  which  is  in- 
distinguishable by  the  naked  eye  from  chronic 
pleurisy ;  and  even  the  microscope  shows  all 
stages  of  transition  between  lymphadenoid  and 
granulation  tissue,  in  these  cases.  A  similar 
diflPuse  lesion  occurs  in  the  mucous  membranes, 

IV.  Concerning  the  lesions  which  sur- 
round tubercle. — First,  there  is  the  mechanical 
effect  of  pressure.  Next,  the  lymphatics  and  juice- 
canals  around  are  widened  and  filled  with  chylous 
stuff  containing  a  few  corpuscles.  Tubercle  is 
also  commonly  associated  with  surrounding  hy- 
persemia,  and  with  inflammatory  exudations  in 
the  neighbourhood.  These  secondary  lesions  are 
well  seen  in  the  serous  and  mucous  membranes. 
Pleurisy,  peritonitis,  pericarditis,  local  or  gene- 
ral, are  sure  to  follow  upon  tuberculosis  of  the 
respective  membranes.  In  the  mucous  mem- 
branes, hypersemia  and  catarrh  are  the  neces- 
sary results.  But  in  the  tissues  which  are  them- 
selves imdergoing  transformation  into  tubercle 
an  obliteration  of  the  blood-vessels  proceeds  very 
qiuckly.  Tubercle,  wherever  formed,  is  non- 
vascular ;  the  only  approach  to  vascularity  is 
when  tubercle  surrounds  arteries  or  veins  with- 
OHt  closing  them. 

V.  Concerning  the  metamorphosis  of  tu- 
bercle.— Sooner  or  later,  the  tubercles,  which 
have  now  been  described,  undergo  sundry  changes. 
These  changes  sometimes  take  place  very  quickly, 
certainly  within  two  or  three  weeks  from  the  for- 
mation of  the  tubercle.  On  the  other  hand,  tuber- 
cle may  remain  unchanged  for  a  long  time,  even 
for  two  or  three  years,  as  Schiippel's  observa- 
tions upon  one  case  seem  to  prove.  There  are 
two  kinds  of  metamorphosis— the  fibrous  and  the 
caseous,  and  they  correspond  to  the  two  kinds 
of  tubercle  which  Virchow  describes,  the  fibrous 
and  the  cellular.  1st.  The  fibrous  metamor- 
phosis is  by  far  the  less  common.  The  reti- 
culum of  the  tubercle  becomes  greatly  hyper- 
trophied,  so  as  to  constitute  a  dense  intercellidar 
substance,  interspersed  with  a  few  small  spindle- 
shaped  nuclei.  The  cells  of  the  tubercle  undergo 
the  caseous  change.  The  result  is  either  a  small 
fibroma  with  a  cheesy  centre  (which  may  after- 
wards calcify),  or  a  simple  fibroma,  the  cheesy 
matter  being  wholly  absorbed.  In  the  writer's 
opinion,  there  is  reason  to  believe  that  much  larger 
tracts  of  tubercular  infiltration  may  undergo  the 
fibrous  metamorphosis — may  cicatrise,  in  fact. 
Be  this  as  it  may,  the  fibrous  condition,  when  once 
attained,  is  permanent  and  final.  Friedliinder 
(1873)  denies  the  fibrous  metamorphosis  alto- 
gether, and  declares  that  it  proceeds  from  the 
tissue  around  the  tubercle,  and  not  from  the  tu- 
bercle itself,  which  must  Caseate.  2nd.  The  cheesy 
metamorphosis  is  very  much  more  common.  All 
parts  of  the  tubercle,  first  the  cells  and  after- 
wards the  reticulum,  become  infiltrated  with  oily 
molecules.  This  change  begins  in  the  very  centre 
of  the  primitive  tubercle.  To  the  naked  eye  mi- 
nute white  specks  appear ;  thoy  become  larger 
and  more  niuucrous,  and  at  last  coalesce.  The 
oily  change  is  incomplete :  many  of  the  cells 
simply  lose  water,  dry  up,  and  shrivel  ■  and  in 
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this  state  they  constitute  the  tuborcle-oorpusoles 
of  Lebert.    It  is  this  addition  of  partial  desic- 
cation which  makes  cheesy  degeneration  difibr 
from  simple  fatty  degeneration.    But  why  tu- 
bercle should  take  on  the  cheesy  metamorphosis 
cannot  be  explained  :  the  deficient  supply  of  nu- 
tritious juices  will  not  alone  meet  the  case.  The 
cheesy  change  usually  begins  before  the  tubercle 
has  reached  the  size  of  a  millet-seed.  But  some- 
times much  more  minute  granulations  degene- 
rate, and  to  this,  the  very  smallest  cheesy  tuber- 
cle, Eilliet  and  Barthez  have  given  the  name  of 
tubercular  dust.    The  change  begins  much  more 
quickly  in  generalised  than  in  local  tubercle. 
Large  nodules,  formed  by  the  aggregation  of 
smaller  cheesy  nodules,  may  reach  the  size  of  a 
peeled  horse-chestnut.    This  caseous  tubercle  is 
the  crude  yellow  tubercle  of  Laennec,  and  the 
tubercle  of  Bayle.    Before  Bayle  it  was  called 
scrofulous  matter,  and  looked  upon  as  wholly  a 
deposition  from  the  blood.    Unlike  the  fibrous 
metamorphosis,  the  cheesy  change  is  not  perma- 
nent :  five  further  changes  may  occur.    1.  Sof- 
tening :  the  whole  caseous  mass  breaks  down  into 
a  molecular  detritus  of  oily  and  albuminous 
particles.    When  the  supply  of  blood  allows  of 
it,  these  molecules  float  in  a  serous  fluid,  which 
to  the  naked  eye  looks  purulent:  curdy  pus,  or 
a  ttibercular  abscess.   The  abscess,  when  super- 
ficial, bursts,  and  leaves  a  tubercular  ulcer. 
When  all  the  caseous  matter  has  been  cast  off 
the  ulcer  may  heal,  and  so  the  local  disease 
come  to  an  end.    But  usually  the  ulcer  steadily 
enlarges,  by  the  perpetual  production  and  de- 
struction of  tubercles  around  it :  this  is  phthisis, 
in  the  anatomical  sense  of  the  word.    The  cica- 
trix-tissue  of  tubercle  has  a  tendency  to  con- 
tract strongly.    2.  Capsulation:  sometimes  a 
capsule  of  dense  fibrous  tissue  will  form  around 
the  cheesy  matter,  whether  softened  or  not. 
This  is  the  encysted  tubercle  of  Bayle.    3.  Cal- 
cification: the  oily  particles  become  gradually 
replaced  by  carbonate  and  phosphate  of  lime. 
The  different  degrees  of  calcification  are  denoted 
by  such  words  as  mortary,  chalky,  stony.  In 
itself,  it  is  a  permanent  change  ;  but  ulceration 
may  occur  around,  and  thus  the  petrified  tubercle 
be  discharged.    4.  Absorption  no  doubt  occurs 
to  some  degree.    Virchow  believes  that  cheesy 
glands  may  wholly  disappear  in  this  way.  _  If 
there  be  truth  in  the  current  doctrine  respecting 
the  infectiousness  of  tubercle,  absorption  is,  of 
all  the  terminations,  the  least  to  be  wished.  6. 
Sloughing  in  mass  may  occur.     The  cheesy 
nodule  becomes  a  sequestrum,  which  is  gra.- 
dually  loosened  by  surrounding  suppuration,  until 
it  separates,  and  lies  loose  in  a  cavity.  The 
cheesy  metamorphosis  cannot  be  by  any  means 
looked  upon  as  being  peculiar  to  tubercle,  al- 
though no  doubt  most  common  in  tubercle. 
Simple  inflammatory  exudations,  cancer,  syphi- 
litic gummata,  lymphosarcoma,  all  sometimes 
undergo  the  same  change. 

VI.  Concerning  the  tubercular  diathesis 
and  dyscrasia. — It  was  not  possible  that  careful 
examinations  of  dead  bodies  should  be  made, 
without  two  prominent  characters  of  tubercle 
being  noted ;  namely,  the  fact  that  certain  tis- 
sues, organs,  or  persons  are  liable  to  tubercle, 
and  certain  others  not  so;  also  the  frequency 


with  which  tubercles  are  disseminated  over  a 
number  of  organa  in  the  same  subject,  Hence 
arose  the  doctrine  of  tubercular  diathesis  and 
dyscrasia. 

1.  Tvhercular  diaUiesis  is  a  phrase  first  used 
by  Bayle  (1803),  and  means  a  particular  dis- 
position to  the  generation  of  tubercles.  The 
contradictory  word  to  diathesis  is  immunity,  or 
privation  of  diathesis.    The  tubercular  diathesis 
relates  to  tissues,  organs,  or  persons,    (a)  Tis- 
sues :  it  has  been  already  shown  that  the 
connective  tissues  (and  especially  the  variety 
lymphadenoid  tissue)  are  particularly  predis- 
posed to  tubercle.    The  other  tissues — namely, 
the  epithelial,  and  the  higher,  muscular  and  ner- 
vous tissues,  may  be  said  to  possess  complete 
immunity.    Some  would  deny  this  last  assertion, 
but  their  opinions  have  been  narrated  before, 
and  need  not  be  repeated  here.  Of  late  years  tu- 
bercles have  been  found  in  sundry  morbid  tissues. 
Koster  (1869),  in  cases  of  scrofulous  disease  of 
joints,  found  innumerable  tubercles  imbedded  in 
the  granulations ;  not  only  in  those  which  spring 
from  the  synovial  membrane  and  bone,  but  also 
in  those  which  line  abscesses  or  sinuses.  Fried- 
lander  (1873)  declares  that,  under  these  con- 
ditions, tubercles  are  never  absent.    They  are 
visible,  even  to  the  naked  eye,  as  whitish  or 
greyish  specks,  surrounded  by  a  ring  of  enlarged 
capillaries.    He  finds  tubercles  in  scrofulous 
ulcers  of  the  skin,  and  in  the  walls  of  scrofulous 
abscesses,  cutaneous  or  connected  with  caries  of 
bone.    Koster  has  seen  tubercles  in  chancrous 
and  cancerous  ulcers  ;  Eriedlander  in  the  stroma 
of  a  cancer  recurrent  after  operation.  This  local 
tuberculosis  (if  it  be  tuberculosis)  has  very  little 
disposition  to  become  disseminated;  the  health 
of  the  patients  remains  good ;  the  tubercles  often 
remain  for  a  long  time  without  becoming  caseous. 
The  microscopical  structure  of  these  tubercles  is 
identical  with  that  which  Schiippel  has  assigned 
to  tubercle  of  the  lymphatic  glands,  and  which 
has  been  already  described,    (b)  Organs:  the 
serous  membranes  (pleura,  peritoneum,  pericar- 
dium) are  a  very  frequent  seat  of  tubercle.  Endo- 
cardium, very  imcommon.    Dura  mater,  not  very 
common.    Pia  mater,  very  common.  Ependyma, 
uncommon.  The  mucous  membranes  (alimentary, 
respiratory,  genito-urinary),  very  common.  Lym- 
phatic glands,   most  common.     Limgs,  liver, 
spleen,  kidneys,  common.    Suprarenals,  not  very 
common.  Testes,  not  uncommon.  Prostate,  not 
common.     Heart,  not  very  common.  Brain 
and  spinal  cord,  tolerably  common.  Salivary 
glands  and  pancreas,  uncommon.    Ovaries,  vo- 
luntary muscle,  and  thyroid,  very  uncommon. 
With  regard  to  the  skin,  tuisercles  have  been 
found  around  scrofulous  ulcers ;  and  Friedlander 
(1872-4)  has  assigned  to  lupus  a  microscopical 
character  identical  with  that  of  tubercle.  The 
diathesis  of  organs  can  be  partly  explained  by 
the  diathesis  of  tissues.    Lymphatic  organs  are 
predisposed  ;  and  hence  we  can  understand  wh\ 
the  spleen  is  prone  to  tubercle  whilst  the  thyroid 
is  not ;  also  why  the  intestines  should  be  more 
liable  than  the  stomach,  because  they  are  much 
richer  in  lymphatic  structures.    But  it  is  not 
easy  to  eaj'  why  the  connective  tissue  of  the 
ovaries,  the  mammary  glands,  and  the  salivary 
glands,  should  bo  indisposed  to  tubercle.  Partly, 
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perhaps,  it  is  an  error  of  observation ;  partly, 
perhaps,  it  is  explicable  by  the  supply  of  blood 
and  juices,  (c)  Persons :  the  tubercular  dia- 
thesis, -with  respect  to  persons,  is  met  -mth  only 
in  the  scrofulous.  No  age  is  exempt  from  the 
possibility  of  tubercles ;  they  are  especially 
common  in  early  life,  and  have  been  found  even 
in  the  fcetuB. 

2.  Tubercular  dysorasia.  The  word  dys-crasia 
signifies  a  mis-composition,  or  a  qualitative  le- 
sion. Strictly  speaking,  there  may  be  a  dys- 
crasia  of  any  tissue,  but  the  word  has  come 
to  be  applied  to  qualitative  lesions  of  the  blood 
only.  The  dyscrasia,  which  is  believed  to  exist 
in  tuberctilosis,  and  to  be  peculiar  to  it,  is 
called  tubercular.  Bayle  was  the  first  to  note  the 
frequency  with  which  tubercle  implicates  a  num- 
ber of  organs  in  the  same  siibject  and  at  the 
same  time.  Laennec  remarked  that  the  tuber- 
cles often  seem  to  have  been  developed  in  distinct 
crops  :  the  age  of  the  tubercles  being  judged  of 
by  the  degree  of  their  degeneration.  So  that  he 
came  to  speak  of  primaryand  secondary  eruptions 
of  tubercle.  He  noted  that  a  secondary  eruption 
often  seemed  to  follow  the  softening  of  the  pri- 
mary tubercle.  And  this  he  deemed  to  indicate 
an  actual  and  peculiar  change  in  the  juices  of 
the  part,  a  local  dyscrasia :  as  if  the  primary 
tubercle  were  tlie  source  of  an  infection.  It  is 
then  the  multiple  eruption  of  tubercle  which 
suggests  the  notion  of  a  dyscrasia.  For  the 
matter  stands  tlius.  The  multiple  eruption  is 
either  protopathic  or  deuteropathic.  Either 
many  organs  simultaneously  and  spontaneously 
generate  tubercle,  or  they  are  simultaneously 
subjected  to  a  common  tuberculising  influence. 
Of  the  two  hypotheses,  the  latter  is  certainly 
the  more  probable.  And  if  so,  it  is  not  asking 
much  to  suppose  that  the  common  cause  exists 
in  the  common  bond  of  all  organs  and  tissues — 
that  is  to  say,  the  blood.  And  granting  this, 
the  further  question  arises  :  how  does  the  blood 
acquire  this  tuberculising  property  ?  Is  it  pro- 
topathic or  deuteropathic  ?  Is  it  a  spontaneous 
generation  of  the  blood,  or  is  it  derived  from 
some  other  source  ?  Now,  the  prevailing  theory 
of  dyscrasise  asserts  that  every  dyscrasia  is  due 
to  the  constant  afflux  of  morbid  material  de- 
rived from  foci  external  to  the  circulating  blood 
itself :  in  other  words,  dyscrasise  are  always 
secondary  to  a  local  lesion.  The  justification  of 
this  doctrine  is  believed  to  be  found  in  certain 
dyscrasise  which  seem  to  be  less  obscure  than 
the  tubercular ;  for  instance,  pysemia  and  mela- 
nsemia.  Admitting  that,  in  the  case  of  the 
tubercular  dyscrasia  also,  there  is  a  necessary 
local  antecedent  lesion,  we  have  next  to  inquire 
what  this  lesion  is,  both  in  itself  and  in  its  rela- 
tion to  the  blood. 

First,  concerning  the  nature  of  the  lesion 
which  infects  the  blood.  Dittrich  ( 1 853)  taught 
that  detritus,  derived  from  the  broaking-up  of 
tissues  of  any  kind,  and  entering  the  blood, 
would  produce  the  tubercular  dyscrasia.  But 
to  this  doctrine  it  is  justly  objected  that  de- 
tritus, the  result  of  degenerations,  is  often  ab- 
sorbed and  is  not  followed  by  tubercle.  Tlicre 
must  be  something  peculiar  to  the  detritus  which 
Bets  up  tubercle ;  what  wc  may  call  a  tubercular 
Tixus.    Buhl  a867)  held  that  this  virus  pro- 
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ceeded  from  the  sundry  forms  of  Laennec's  tu- 
bercle alone  :  that  is  to  say,  from  undegenerated 
tubercle,  and  from  any  kind  of  cheesy  matter. 
He  remarked,  what  is  very  true,  that  it  is  ex- 
ceedingly uncommon  to  find  disseminated  miliary 
tubercle,  without  also  finding  cheesy  matter 
somewhere,  especially  in  the  bronchial  and  me- 
senteric glands,  and  in  the  lungs.  And  no  one 
would  deny  that  the  formation  of  the  cheesy 
matter  must  have  preceded,  in  point  of  time, 
the  formation  of  the  miliary  tubercle.  Against 
Buhl's  theory  there  lie  three  objections,  but 
they  cannot  be  said  to  overthrow  the  theory  by 
any  means.  Cheesy  matter  often  occurs  without 
the  tubercular  dyscrasia ;  but  this  proves  nothing 
more  than  that  cheesy  matter  sets  up  the  dys- 
crasia under  certain  conditions  only,  or  that  all 
cheesy  matter  will  not  set  up  the  dyscrasia.  In 
very  rare  cases  of  general  tubercle  no  cheesy 
matter  has  been  fotmd ;  but  it  is  not  denied  that 
recent  undegenerated  tubercle  may  infect.  The 
last  objection  is  this :  the  tubercular  dyscrasia 
implies  the  tubercular  diathesis ;  and  it  is  not 
sui-prising  that  the  signs  of  former  tubercular 
disease,  in  the  form  of  cheesy  matter,  shotild  be 
found  in  persons  who  have  died  from  a  more 
general  tuberculosis  ;  but  this  objection  will  lose 
much  of  its  force  when  we  have  discussed  our 
second  topic,  which  we  will  now  proceed  to  do. 

The  relation  between  the  local  lesion  and  the 
blood,  or  the  mode  in  which  the  tubercular  dys- 
crasia is  developed.  There  are  three  possible  ways 
by  which  the  blood  may  become  contaminated. 
First,  by  a  lesion  of  some  part  of  the  sangui- 
ferous system :  but  this,  sofar  as  the  writer  knows, 
has  never  been  supposed  the  source  of  tubercle. 
Secondly,  by  an  absorption  of  the  virus  by  the 
blood-vessels  :  nothing  can  be  said  for  this  sup- 
position or  against  it.  Thirdly,  by  means  of  the 
lymphatic  system :  a  source  of  infection  which 
is  highly  probable.  Experience  seems  to  justify 
the  following  theory.  The  local  tuberculising 
lesion  first  of  all  infects  its  immediate  neigh- 
bourhood, through  the  juice  canals.  In  serous 
membranes,  mucous  membranes,  the  lungs,  and 
the  brain,  it  is  very  common  to  see  what  may  be 
called  the  mother  tubercle  surromnded  bya  num- 
ber of  daughter  tubercles.  The  lymphatic  glands 
are  next  infected  ;  and  when  they  have  become 
tubercular,  they  pour  tubercular  virus  into  the 
blood.  The  blood  conveys  the  virus  to  all  parts 
of  the  body,  and  thus  disseminates  the  tubercle. 
This  theory  is  satisfactory  on  the  whole,  but  it 
takes  the  primitive  local  lesion  for  granted. 
When  wo  ask  for  the  cause  of  the  specific  local 
lesion  we  are  thrown  back  upon  the  tubercular 
diathesis,  which  we  know  only  in  its  effects,  not 
at  all  in  itself,  and  not  much  more  in  its  ante- 
cedents. 

VII.  Concerning  the  experimental  patho- 
logy of  tubercle. — Passing  over  the  earlier  ex- 
periments of  Cruveilhier,  Lombard,  Erdt,  and 
others,  we  will  come  at  once  to  Villemin  (1866), 
who  was  the  first  to  di-aw  general  attention  to  the 
present  topic.  He  inoculated  rabbits  with  fresh 
tuliercle,  both  transparent  and  opaque;  that  is 
to  say,  he  inserted  small  pieces  of  tubercle  into 
an  incision  raiide  through  the  skin  of  the  animals. 
When  the  rabbits  were  killed,  about  a  month 
afterwards,  an  abundant  crop  of  tubercles  w;is 
5  u  2 
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found  in  many  of  the  viscera.  On  the  other 
hand,  Villemin  proved  that  rabbits  are  not  sub- 
ject to  spontaneous  formation  of  tubercle.  He 
concluded  that  tubercle  contains  a  peculiar  virus, 
which  can  be  reproduced  in  the  body.  Since 
Villemin's  time  many  pathologists  have  worked 
at  the  artificial  production  of  tubercle.  The  re- 
sults of  their  work  may  be  conveniently  arranged 
under  six  heads. 

1.  Animals  used  in  the  experiments.  In  rab- 
bits, gumea-pigs,  oxen,  sheep,  goats,  and  mon- 
keys, artificial  tubercle  is  easily  generated ;  in 
cats  and  dogs,  not  easily.  Villemin  failed  in  his 
attempts  to  inoculate  a  cock  and  a  dove. 

2.  Material  inoculated.  Villemin  used  fresh 
tubercle.  But  soon  afterwards  (1867)  Andrew 
Clark  and  "Waldenburg  succeeded  in  rendering 
rabbits  tubercular,  by  inoculating  them  with 
materials  other  than  tubercle.  It  was  next 
found  that  not  only  animal  tissues,  but  even  the 
vegetable,  such  as  a  cotton  seton  or  a  piece  of 
cork,  could  set  up  tuberculosis.  And,  lastly,  the 
fact  was  discovered  that  a  simple  wound,  into 
which  nothing  was  inserted,  would  suffice  to 
generate  tubercle  in  rabbits,  guinea-pigs,  and 
certain  other  animals.  However,  Sanderson 
(1868)  showed  that,  of  all  the  means  for  pro- 
ducing artificial  tubercle  by  inoculation,  none  is 
more  certain  or  more  active  than  the  material 
taken  hot  from  the  diseased  glands  of  a  living 
animal  already  infected.  The  dose  required  is 
almost  infinitesimal.  If  a  diseased  gland  is 
squeezed  into  a  little  distilled  water  in  a  capsule, 
and  the  slightly  turbid  liquid  injected,  results 
are  certain.  Both  Sanderson  and  Wilson  Fox 
(1868)  discovered  that  when  non-tubercular 
matters  are  inoculated,  they  become  encapsuled 
by  cheesy  matter  formed  beneath  the  skin ;  so 
that  the  difficulty  of  explaining  the  subsequent 
tuberculosis  is  not  so  great  as  it  seems  at  first. 
The  tubercles  follow,  not  the  material  inocu- 
lated, but  the  infiammatory  products  which  sur- 
round it.  Cohnheim  inferred  that  the  infectious 
matter  was  always  caseous  pus.  But  the  inflam- 
matory products  around  the  wound  of  inoculation 
are  not  always  cheesy,  although  they  are  usually 
so.  Wherefore  we  must  conclude  that  the  infec- 
tious virus,  which  excites  the  general  tuber- 
culosis, is  not  introduced  from  without,  but  is 
generated  by  the  animal  itself;  that  the  animal 
must  possess  a  tubercular  diathesis ;  and  that, 
given  the  diathesis,  any  kind  of  inflammation, 
set  up  in  any  way,  may  call  forth  tuberculosis. 

3.  Manner  of  introducing  the  exciting  sub- 
stance. Villemin  inoculated  the  tubercle.  He 
also  succeeded  by  injecting  a  watery  suspension 
of  tubercle  into  the  air-tubes.  Feltz  (1867)  in- 
jected cheesy  detritus  into  the  right  side  of  the 
heart,  and  produced,  in  the  lungs,  embolic  nodules 
which  underwent  caseous  degeneration.  Injec- 
tions into  the  left  side  of  the  heart  caused  simi- 
lar changes  in  other  viscera,  especially  the  brain. 
Lebertand  Wyss  obtained  the  same  results  from 
injections  into  the  veins.  Sanderson  injected 
the  serous  cavities.  Chauveau  (1868)  found  that 
infectious  matters  may  be  introduced  into  the 
body  through  the  alimentary  canal ;  he  rendered 
calves  tubercular  by  feeding  them  with  small 
quantities  of  tubercle,  or  with  muscle,  milk,  or 
sputa  of  a  tubercular  animal.    Lastly,  some  have 


suspected  tliat  infective  particles  may  be  inhaled 
into  the  lungs. 

4.  Lesions  produced.  The  results  of  inocula- 
tion beneath  the  skin  of  guinea-pigs  have  been 
well  described  by  Wilson  Fox.  (a)  Tlie  material 
inserted  becomes  surrounded  by  dry  cheesy  stuft', 
which  is  shown  by  the  microscope  to  consist  of 
dried-up  detritus,  rather  than  true  puriform 
cells,  (b)  Around  the  cheesy  mass  are  a  num- 
ber of  small  round  granulations,  some  transparent 
and  some  opaque,  in  size  from  that  of  a  poppy- 
seed  to  that  of  a  hemp-seed.  These  granulations 
consist  of  many  nuclei,  imbedded  in  a  homoge- 
neous substance,  together  with  some  large  epi- 
thelioid cells,  (c)  Indurated  cords  reach,  beneath 
the  skin,  from  the  seat  of  injury  towards — or  to 
— the  nearest  lymphatic  glands.  These  cords 
are  sometimes  cheesy  in  the  centre.  Microscopi- 
cally they  consist  of  strings  or  rows  of  cells  and 
nuclei,  like  those  of  the  granulations,  contained 
in  a  limitary  membrane.  These  cords  are  prob- 
ably altered  lymphatics,  (d)  The  next  change  is 
found  in  the  associated  lymphatic  glands.  They 
are  enlarged  to  twice  or  thrice  their  natural  size, 
and  are  also  apparently  much  increased  in  num- 
ber— that  is  to  say,  very  small  glands  become 
visible.  On  section,  they  look  semi-transparent 
and  confused  in  structure:  scattered  through 
them  are  spots  and  streaks  of  cheesy  degenera- 
tion. The  microscope  shows  a  great  increase  in 
the  number  of  the  natural  lymphoid  corpuscles, 
and  some  larger  epithelioid  cells,  (e)  The  lungs 
are  next  most  frequently  affected.  They  contain 
scattered  granulations  of  different  sizes,  from  the 
minutest  speck  to  the  size  of  a  hemp-seed,  or 
even  larger  ;  semi-transparent  and  firm,  with  a 
cheesy  centre,  sometimes  softened.  A  distinct 
connection  with  the  air-tubes  and  vessels  can 
often  be  made  out,  the  granulations  being  seated 
in  the  peribronchial  or  perivascular  sheath  ;  but 
sometimes  they  have  no  particular  relation  to 
either.  From  these  granulations  proceeds  an 
infiltration  of  the  septa  of  the  air-sacs :  and  con- 
currently with  this  change,  the  capillaries  col- 
lapse and  cease  to  be  permeable  by  blood.  The 
bronchial  glands  also  are  affected,  in  the  same 
manner  as  described  above.  (/)  The  next  most 
important  changes  are  in  the  liver.  It  is  much 
increased  both  in  size  and  weight,  in  consequence 
of  a  diffuse  infiltration  of  th^e  capsule  of  Glisson 
and  the  tissue  between  the  acini,  with  small  cor- 
puscles (such  as  before  described)  imbedded  in 
a  fibrous  network.  The  new  tissue  looks  semi- 
transparent  and  glistering :  scattered  through  it 
are  spots  of  cheesy  change.  Here  and  there  the 
lesion  tends  to  assume  the  nodular  form.  The 
proper  liver-cells  degenerate  and  disappear,  (g) 
The  spleen  is  enlarged.  Nodules,  transparent 
or  cheesy,  and  transparent  diflFuse  infiltrations, 
are  scattered  through  it.  {h)  In  the  agminated 
and  solitary  follicles  of  the  intestines  are  some- 
times found  white  or  caseous  nodules,  or  even 
ulcers.  The  stomach  is  unaffected.  The  IjTn- 
phatic  glands  in  the  mesentery  and  in  the  hilum 
of  the  liver  are  usually  affected,  (t)  Ascites  is 
common,  and  probably  due  to  the  state  of  the 
liver,  (j)  In  the  omentum  numerous  granula- 
tions are  often  found,  both  around  the  small 
vessels,  and  also  in  the  tissue  where  there  are 
no  vessels. 
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Sanderson  foirnd  that  when  the  serous  cavities 
are  injected  with  tubercle  the  membranes  be- 
come studded,  in  two  or  three  weeks,  with  granu- 
lations, small,  but  visible  to  the  naked  eye ;  and, 
for  the  most  part,  mere  overgrowths  of  lympha- 
denoid  tissue  previously  existing  beneath  the 
epithelium.  The  lungs  undergo  the  change  de- 
scribed by  Wilson  Fox,  and  also  a  pneumonic 
change,  consisting  in  a  filling  of  the  air-sac 
with  roundish  cells,  like  those  which  are  always 
found  there  in  small  numbers. 

5.  Nature  of  these  lesions.  The  great  majority 
of  pathologists  are  of  opinion  that  these  lesions, 
thus  artificially  produced  in  the  lower  animals, 
are  the  same  as  those  which  we  call  tubercular 
in  man.  On  the  other  hand,  Friedlander  holds 
that  these  artificially-produced  nodules  do  not 
possess  the  structure  of  true  tubercles,  to  which 
he  holds  a  giant-cell  to  be  essential.  In  his 
opinion,  the  nodules  are  nothing  but  dissemi- 
nated chronic  inflammatory  nodules,  with  a  dis- 
position to  caseate.  He  declares  that  in  the 
lungs  the  lesion  consists  in  nothing  but  miliary 
pneumonia,  an  assertion  which  is  directly  con- 
trary to  the  experience  of  Wilson  Fox  and  San- 
derson. Friedlander  refers  to  Sanderson's  views 
upon  the  infective  product  of  inflammation.  But 
Sanderson  does  not  draw  so  excessively  sharp  a 
distinction  between  tubercles  and  chronic  in- 
flammatory nodules  as  Friedlander  does.  San- 
derson's doctrines  deserve  the  closest  attention. 
They  may  be  summed  up  as  follows :  An  inflam- 
mation which  is  more  or  less  exactly  limited  in 
duration  and  extent  by  the  original  limits  of 
the  injury  which  has  caused  it,  may,  with  scien- 
tific precision,  be  designated  a  simple  or  normal 
inflammation.  An  inflammation  which  spreads 
and  endures  beyond  the  direct  and  primary  ope- 
ration of  its  cause,  which  induces  similar  inflam- 
mations in  other  parts,  and  disorders  the  func- 
tions of  the  whole  body,  has  in  it  something 
beyond  the  effects  of  the  injury,  and  may  pro- 
perly be  called  infecting.  In  the  latter  case, 
material  must  have  been  discharged  from  the 
original  focus,  either  by  the  absorbents  or  the 
veins,  into  the  circulation.  The  remote  effects 
of  this  infecting  inflammation  consist,  partly  in 
the  springing  up  of  new  foci  of  inflammation 
along  the  coiirse  of  the  infected  channels  (the 
anatomical  distribution  of  which  secondary  foci 
always  distinctly  indicates  the  source  from  which 
they  have  originated),  partly  in  the  occurrence 
of  changes  in  the  physical  and  organoleptic  cha- 
racters of  the  blood  itself,  of  such  a  nature  as 
to  show  that  it  is  impregnated  with  the  infective 
poison.  When,  in  the  lower  animals,  local  in- 
fective inflammations  are  produced,  either  in  the 
skin  or  peritoneum  by  the  introduction  of  irri- 
tant substances,  two  distinct  sets  of  consequences 
manifest  themselves,  namely,  (1 )  a  chronic  dis- 
ease, exhibiting  in  all  respects  the  anatomical 
characters  of  tuberculosis,  and  consisting  essen- 
tially in  the  overgrowth  of  certain  tissues  called 
lymphatic  or  adenoid,  and  in  close  relation 
with  the  lymphatic  system  ;  and  (2)  pysemia,^  an 
acute  disease,  in  which  abscesses  form.  The 
difference  between  the  rapidly-growing  and 
suppurating  nodule  of  pyemia,  and  the  slowly- 
formed  casefiting  granulation  of  tuberculosis,  is 
one  not  of  origin,  or  even  of  structure,  but  of 


duration  and  •  development.  Opinions  such  as 
these  are  held  by  other  eminent  pathologists — 
for  instance,  Ghauveau  and  Eindfleisch.  For  a 
further  development  of  the  subject,  in  respect  of 
human  pathology,  the  reader  may  refer  to  the 
article  on  Scrofula. 

6.  Characters  of  the  virus.  Whether  these 
nodules  be  modified  inflammations  or  not,  there 
can  be  no  doubt  of  the  dyscrasia.  But  little  is 
yet  known  concerning  the  virus.  Villemin  sup- 
posed it  to  be  liquid.  Klebs  declares  that  it  is 
soluble  in  water,  but  not  in  alcohol.  Walden- 
burg,  Sanderson,  Ghauveau,  and  most  other 
pathologists  deem  it  to  take  the  form  of  minute 
solid  particles. 

Klebs,  Aufrecht,  and  Baumgarten  describe 
the  virus  as  being  of  the  nature  of  a  bacillus  ; 
Schiiller  and  Toussaint  describe  it  as  being  a 
micrococcus.  More  recently  Koch  has  announced 
the  discovery  by  him  of  a  specific  tubercular 
organism  in  tuberculous  structures  and  in  the 
sputa  of  phthisis.  This  organism  is  a  slender, 
rod- shaped,  motionless  bacUlus,  which  equals  in 
length  from  one  quarter  to  the  whole  of  the 
breadth  of  a  red  blood-corpuscle.  This  tubercle 
bacillus  differs  from  all  known  bacilli  in  re- 
maining unaffected  by  the  staining  reagent  ve- 
suvin.    See  Zyme.  S.  J.  Gee. 

TTTBEEOTJLAIl  EBUPTIOIfS.— This 
term  is  applied  to  eruptions  consisting  of  small 
prominences  of  the  skin.  The  use  of  the  ex- 
pression is  somewhat  arbitrary,  inasmuch  as 
a  small  tubercle  would  faU  under  the  denomi- 
nation of  '  pimple,'  and  a  large  tubercle  under 
that  of  '  tumour.'  Willan  defines  tubercle  to 
be  '  a  small,  hard,  superficial  tumour,  circum- 
scribed and  permanent,  or  suppurating  partially.' 
In  this  definition  prominence  and  bulk  alone 
are  regarded ;  and,  as  a  consequence,  in  his 
group  of  tubercular  eruptions  of  the  skin,  Wil- 
lan brings  together  an  incongruous  assemblage 
of  superficial  growths,  wholly  discordant  in  their 
natm'e,  some  being  grave  and  some  only  trivial, 
and  of  which  the  greater  part  can  only  be  dealt 
with  under  their  separate  heads.  For  example, 
he  enumerates  as  members  of  this  group: — 
'phyma,  verruca,  molluscum,  vitiligo,  acne,  sy- 
cosis, lupus,  elephantiasis,  frambaesia ; '  and 
omits  altogether  that  very  important  group  of 
tubercular  eruptions  which  are  due  to  syphiiis. 

Ekasmus  Wilson. 

ttjbeecuIjAR    meningitis.  —  A 

form  of  meningitis  dependent  on  the  presence  of 
tubercle.  See  Meninges,  Cerebeal,  Diseases  of. 

TTTBEBOtrLAE  PHTHISIS.-A  synonym 
for  one  or  more  of  the  forms  of  pulmonary  con- 
sumption associated  with  tubercle.  5ec Phthisis; 
Tubercle  ;  and  Tuberculosis. 

TUBEBCXJIiOSIS.— Synon.  :  Fr.  Tubcrm- 
lisation  ;  Tuberculoso  ;  Gcr.  Tuberculose  ;  Tuber 
kelbildiing. —  By  tuberculosis  is  meant  the  pro- 
duction of  tubercle.  The  anatomical  and  setio- 
logical  aspects  of  tuberculosis  are  discussed  in 
the  articles  on  Scrofula  and  Tubercle.  The 
present  article  is  devoted  to  the  semeiotic  aspect 
of  tuberculosis,  that  is  to  say,  to  the  signs 
whereby  we  discover  the  tubercular  process  in 
the  living  man. 
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We  lay  down  two  prime  distinctions  at  the 
outset.  First,  although  tubercle  tend  to  be  dis- 
seminated more  or  loss  widely,  yet  it  commonly 
affects  some  one  organ  more  than  the  rest,  so 
that  during  life  this  organ  alone  seems  to  suffer. 
Wherefore  tuberculosis  is  distinguished  according 
to  the  organ  most  affected,  a  rule  to  which  there 
is  but  one  exception — namely,  the  form  of  tuber- 
cdosis  which  does  not  predominate  in  any  part, 
which  is  a  disease  of  the  whole  substance,  which 
resembles  typhus  or  enteric  fever,  and  which  will 
be  described  hereafter.  Secondly,  tuberculosis 
\s  acute  or  chronic;  words  which  we  take  in 
iheir  common  meaning,  without  further  defini- 
cion. 

In  the  article  on  tubercle  wUl  be  found  a  list 
of  the  organs  prone  to  tubercle.  The  signs  of 
the  corresponding  local  forms  of  tuberculosis  are 
described  in  the  appropriate  articles.  We  speak 
of  tubercular  pleurisy,  peritonitis,  pericarditis, 
meningitis ;  tubercular  disease  of  the  fauces,  of 
the  intestines,  of  the  larynx ;  pulmonary  tuber- 
culosis and  phthisis ;  tubercle  of  the  kidneys,  of 
the  genito-uriuary  passages  ;  of  the  lymphatic 
glands,  of  the  suprarenals,  of  the  testicles,  of  the 
brain,  of  the  skin,  of  the  choroid,  and  of  other 
parts. 

Tuberculosis  tends  to  be  chronic.  But  some 
of  its  forms  are  acute,  specially  tubercular  me- 
ningitis, tubercular  pericarditis,  acute  pulmonary 
tuberculosis,  and  the  typhoid  form  of  the  disease. 

Acute  typhoid  tuberculosis. — The  signs  of  this 
disease  may  be  summed  up  thxxs :  Fever,  and 
the  usual  attendants  thereof;  without  signs  of 
local  inflammation,  or  of  typhus  or  enteric  fever. 
Marked  by  the  thermometer,  the  fever  is  not 
high,  seldom  rising  above  103°.  The  face  de- 
void of  expression,  pale  or  dusky.  The  patient 
heavy,  loth  to  be  disturbed,  but  answering  to  the 
point.  Sleep  disturbed ;  much  dreaming.  Pro- 
gressive emaciation.  Skin  dry  and  harsh,  no 
eruption.  Tongue  dry,  sordes  on  teeth,  thirst. 
Belly  not  distended:  spleen  large.  Nausea, 
vomiting;  bowels  costive  and  stools  pale  or 
temporary  looseness  with  yellow  stools.  Fre- 
quent short  cough  ;  no  expectoration ;  no  physi- 
cal signs  of  disease  in  chest,  except,  perhaps,  of 
slight  catarrh.  Pulse  frequent  and  weak.  Urine 
high-coloured.  In  a  case  such  as  this,  probability 
would  become  certainty  if  tubercles  were  dis- 
covered in  the  choroid  during  life — a  lesion  which 
the  writer  has  found  after  death.  Trousseau  says 
that  headache  more  or  less  severe,  and  delirium 
more  or  less  violent,  may  be  present. 

The  onset  is  somewhat  sudden  ;  the  duration, 
from  three  to  six  weeks ;  and  the  termination, 
death.  We  may  suppose  that  slight  forms  of  the 
disease  end  in  recovery  ;  but  proof  is  difficult  or 
well-nigh  impossible. 

Tbeatment. — The  treatment  of  acute  tuber- 
culosis is  the  same  as  tliat  of  any  severe  fever  ; 
for  instance,  typhus.  S.  J.  Geb. 

TUBTJIjAII. — A  peculiar  quality  of  sound,  as 
indicated  by  its  name,  either  elicited  by  percus- 
sion, or  heard  on  auscultation,  in  certain  condi- 
tions.   See  Physical  Examination. 

TTTMOUBS.— SiNON.:  Fir.  Tumeurs;  Gar. 
Getchwulale. 


TUMOURS. 

Definition. — In  the  broadest  sense  of  the 
word,  a  tumour  signifies  a  swelling,  and  must 
therefore  include  conditions  so  far  apart  as  a 
phantom-tumour,  a  hypertrophied  muscle,  an 
abscess,  a  hernia,  or  a  cancer ;  but  in  its  more 
restricted  sense  its  application  is  confined  to  a 
swelling  earned  hy  some  form  of  new  growth. 

Classification.  —  The  separation  of  new 
growths  into  benign  and  malignant,  though  very 
useful  as  an  approximate  clinical  distinction,  is 
not  admissible  in  a  scientific  discussion.  Nor 
again  is  one  that  is  founded  upon  the  seat  or 
shape  of  the  tumour  sufficiently  accurate  for  the 
purpose.  This  arrangement  would  involve  such 
antiquated  terms  as  parenchymatous  or  super- 
ficial, nodules,  infiltrations,  fungus-growths,  &c. 
The  true  classification  must  depend  upon  the 
actual  structure,  that  is,  the  microscopical  char- 
acter of  the  growth.  Such  a  classification  is  the 
following : — 

A.  Tumours  composed  of  normal  tissue 
of  tlie  adult  human  body,  or  of  such  a 
tissue  very  slightly  modified. — 1.  Fibroma, 
hard  and  soft,  including  cheloid ;  2.  Lipoma ; 
3.  Chondroma;  4.  Osteoma;  5.  Papilloma  (warts 
and  corns) ;  6.  Adenoma  and  glandular  hyper- 
trophies ;  7.  Lymphoma ;  8.  True  Myoma,  in- 
cluding myo-fibroma;  9.  True  Neuroma;  10. 
Angioma;  and  11.  Lymphangioma. 

B.  Tumours  consisting  of  some  modifica- 
tion of  embryonic  connective  tissue,  that 
is,  the  Sarcomas.  1.  Round-celled  sarcoma,  in- 
cluding glioma ;  2.  Oval-celled  sarcoma;  3.  Spin- 
dle-celled sarcoma,  large  and  small ;  4.  Alveolar 
sarcoma ;  6.  Mixed  sarcoma ;  6.  Myeloid  sar- 
coma ;  7.  Myxoma  ;  8.  Osteo-sarcoma ;  9.  Chon- 
dro-sarcoma;  10.  Melanotic  sarcoma;  and  11. 
Psammoma. 

C.  Tumours  consisting  of  a  modification 
of  epidermic,  epithelial,  and  secreting-gland 
structures. — 1.  Cancers;  and  2.  Rodent  ulcer. 
These  forms  of  new-growth  are  described  in 
special  articles.  See  Cancer;  and  Rodent  Ulcee. 

D.  Tumours  consisting  of  an  infianrma- 
tory  grovrth.  —  1.  Simple.  —  Granulation-tu- 
mours, exostoses,  &c.  2.  Specific. — Depending  on 
syphilis,  tubercle,  struma,  leprosy,  glanders,  and 
other  conditions. 

The  inflammatory  tumours  included  under 
this  class  do  not  come  strictly  within  the  scope  of 
the  present  discussion ;  its  various  sub-divisions 
must  be  sought  under  the  description  of  the 
diseases  which  give  rise  to  them,  in  the  several 
articles  bearing  their  respective  names. 

E.  Cysts. — This  division  is  also  dealt  with  in 
a  separate  article.    See  CrsTs. 

A.  Tumours  composed  of  a  normal  tissue 
of  the  adult  human  body. 

In  this  cliiss  are  included  representatives  of 
each  of  the  primary  tissues  of  the  adult  body. 
The  members  of  it,  therefore,  differ  widely  in 
structure  and  appearance,  but  thoj'  are  distin- 
guished from  those  of  the  second  and  third  classes 
by  one  important  feature,  namely,  that  though 
often  multiple,  they  show  little  or  no  tendency 
to  return  after  complete  removal — that  is,  they 
are  essentially  benignant.  To  this  may  be  added 
another  less  characteristic  distinction,  namely, 
that  they  have,  consequently,  but  little  tendency 
to  ulcerate ;  and  that,  as  a  result,  if  they  interfere- 
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with  life  at  all,  it  is  by  pressure  on  important 
organs,  or  in  sucli  an  accidental  -way  as  by  the 
bleedin"  which  may  result  from  a  uterine  fibroid, 
rather  Uian  by  the  production  of  direct  constitu- 
tional disturbance. 

1.  Fibromata.— Definition. — Tumours  con- 
sisting simply  of  fibrous  tissue  or  some  modifica- 
tion of  it. 

Vaeieties,  Cunicai,  Chabactess,  and  Miceo- 
scopicAL  Appbasances. — Fibromata  may  be  di- 
vided into  hard  and  soft  fibromata. 

a.  Soft  fibrous  tumours. — The  soft  fibromata 
are  simple  masses  of  connective  tissue,  occurring 
in  the  submucous  or  subcutaneous  tissues,  and 
generally,  but  not  always,  more  or  less  pedun- 
culated. In  many  cases  there  are  overgrown 
papillae  on  the  surface  ;  and  overgrown  and  dis- 
torted glands  of  the  skin  or  mucous  membrane 
are  often  entangled  amongst  the  meshes  of  the 
tumour.  The  subcutaneous  variety  occurs  in  all 
parts  of  the  body,  but  is  perhaps  most  common 
in  the  labia  majora  and  the  lower  limbs;  and  to 
it  the  name  of  molluscum  fibrosum  has  been 
appb'ed.  These  tumours  often  contain  a  consi- 
derable amount  of  fat,  and  thus  approach  the 
lipomata.  They  often  appear  oedematous ;  and 
may  undergo  calcareous  or  other  forms  of  de- 
generation. The  submucous  variety  includes  the 
simple  polypi  of  the  nose  and  ear.  In  these 
the  fibrous  tissue  is  somewhat  modified ;  the 
ordinary  connective-tissue  cells,  oval,  oat-shaped, 
or  branched,  being  imbedded  in  a  more  or  less 
copious  gelatinous  (?  mucous)  matrix.  Such  tu- 
mours are  nearly  related,  on  the 'one  hand,  to  the 
myxomata,  and  are  covered  by  a  mucous  mem- 
brane corresponding  to  the  region  in  which  they 
occur — ciliated,  for  example,  in  the  nose  (fig. 
102),  and  columnar  in  the  intestine.  On  the 
other  hand,  they  often  contain  in.  their  interior 
the  characteristic  glands  of  the  part  they  affect, 
and  thus  approximate  to  the  adenomata.  To  the 
naked  eye  they  hare  a  gelatinous  appearance. 
The  reader  will  observe  that  the  varieties  of  ele- 
phantiasis, a  disease  ■which  presents  a  complex 
structure,  are  not  included  under  this  heading. 

b.  Hard  fibrous  tumours. — These  tumours  are 
made  up  of  pure  fibrous  tissue,  but  it  is  very 
difficult  to  draw  the  line  between  them  and 
some  forms  of  sarcoma.  They  are  firm,  and 
always  cncapsuled,  and  often  pedunculated.  To 
the  naked  eye  a  section  is  white  or  pinkish,  and 
presents  an  appearance  as  if  its  component  parts 
were  arranged  concentrically  round  a  number 
of  points.  This  appearance  is  more  marked  on 
microscopic  examination,  which,  while  it  shows 
this  concentric  arrangement  in  bundles  that  have 
been  cut  across,  exhibits  others  which  have 
been  divided  longitudinally  (see  fig.  101).  Hard 
fibromata  occur  in  many  situations :  in  the  sub- 
cutaneous tissue,  including  amongst  others  the 
fibrous  tumours  of  the  pinna,  which  are  not 
uncommon  in  idiots,  and  some,  at  least,  of  tliat 
peculiar  class  of  tumours  called  '  the  painful 
subcutaneous  tubercle  ' ;  in  submucous  tissues, 
including  many  of  the  naso-pharyngeal  polypi, 
and  some  of  the  fibrous  tumours  and  polypi  of 
the  uterus ;  in  connection  with  the  periosteum, 
including  some  of  the  forms  of  epulis,  the  so- 
called  fibrous  tumours  of  bono,  and  according  to 
sjme  authorities,  though  this  is  doubtful,  some 
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kinds  of  subungual  exostosis  ;  in  nerves,  including 
the  common  neuromata,  and  bulbous  nerves  in  a 
stump  ;  and  in  the  intermuscular  planes.  They 
are  liable  to  various  forms  of  degeneration ;  they 
often  calcify ;  and  those  in  connection  with  the 
periosteum  may  undergo  ossification.  Some 
fibrous  tumours  cause  serious  danger  to  life  from 
the  position  they  occupy ;  it  will  be  enough  to 
cite  the  cases  of  naso-pharyngeal  polypi,  and 
polypi  of  the  uterus. 

Tbeatment. — Fibromata  can  only  be  treated, 
if  interference  of  any  kind  be  necessary,  by 
complete  removal,  the  nature  of  the  operation 
depending  upon  the  position  of  the  growth.  If 
completely  removed  they  have  no  tendency  to 
recurrence. 

2.  Lipoma. — Definition. — A  tumour  com- 
posed of  normal  adipose  tissue. 

Vabieties  and  CinncAL  Chakactees. — Ocea' 
siouaUy  more  or  less  local  hypertrophies  of  the 
subcutaneous  fatty  layer  occur,  and  merit  almost 
the  designation  of  a  tumour ;  but  the  true  lipoma 
is  a  pretty  well-defined  tumour,  made  up  of  a 
larger  or  smaller  number  of  overgrown  fat- 
lobules.  These  are  sometimes  of  enormous 
size,  so  that  only  two  or  three  are  found  in 
a  tumour  of  considerable  dimensions.  The  skin 
presents  a  very  characteristic  dimpling,  when 
moved  to  and  fro  over  such  a  subcutaneous  fetty 
tumour.  The  superficial  parts  of  the  mass  may 
generally  be  easily  separated  from  the  surround 
ing  structures  during  an  operation  for  its  re- 
moval ;  but  the  deeper  parts,  often  consisting 
of  smaller  lobules,  and  generally  containing  a 
vessel  of  some  magnitude,  require  more  careful 
enucleation.  Fatty  tumours  are  met  with  in  all 
parts  of  the  body  in  which  adipose  tissue  is 
normally  developed.  The  writer  once  met  with 
a  fatty  tumour  inside  the  spinal  column.  They 
may  occur  congenitally,  but  are  more  common 
in  middle  and  advanced  life.  They  are  often 
multiple,  and  are  apparently  in  some  cases 
developed  as  the  result  of  pressure  ;  and  some- 
times they  are  remarkably  symmetrical.  They 
involve  no  danger  to  life,  but  are  often  very 
painful,  as  the  result  of  pressure  upon  cutaneous 
nerves.  Microscopically,  the  structure  is  that  of 
ordinary  adipose  tissue. 

Theatmbnt. — Though  fatty  tumours  are  said 
to  shift  their  position,  and  sometimes  to  diminish 
in  size  spontaneously,  they  are  not  to  be  dispersed 
by  internal  remedies  or  external  applications. 
If  necessary,  they  must  be  removed  by  the  Icnife, 
an  operation  which,  as  was  mentioned  above,  is 
usually  easy.  It  is  a  remarkable  fact  that, 
unless  they  be  completely  removed,  recurrence  is 
not  uncommon. 

3.  Chondromata. — Definition.  — Tumours 
made  up  altogether,  or  in  great  measure,  of  car- 
tilage. 

Varieties,  Coukse,  and  Clinicax  Chabac- 
TERS. — Cartilage-tumours  may  be  divided  into 
those  which  grow  in  connection  with  a  bone ;  and 
those  which  are  developed  in  the  soft  parts. 

Cartilaginous  tumours  growing  in  connection 
with  bone. — These  may  be  again  subdivided  into 
those  which  grow  from  the  surface  of  the  bone — 
ecchondromata  ;  and  those  which  grow  from  the 
interior — enchondromata.  The  latter  are  the 
simplest  form  of  cartilage-tumours;  they  com- 
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mence  usually  during  the  period  of  adolescence, 
and  affect  by  preference  the  fingers  and  toes,  but 
are  occasionally  found  elsewhere ;  they  are  almost 
always  multiple,  but  never  show  a  malignant 
tendency;  they  may  reach  a  very  considerable 
size  ;  and  they  are  generally  coated  with  a  thin 
layer  of  bony  tissue.  The  ecchondromata  are 
developed,  as  a  rule,  during  a  later  period  of 
life;  are  foimd  in  connection  with  any  of  the 
bones  of  the  body;  and  often  attain  an  enormous 
size.  Some  of  these  tumours,  to  which  Virchow 
has  given  the  name  of  osteoid-chondroTna,  such 
as  are  occasionally  found  forming  elongated  swell- 
ings in  the  shafl  of  a  long  bone,  present  a  high 
degree  of  malignancy,  recurring  as  such  in  dis- 
tant parts  of  the  body. 

Cartilaginous  tumours  of  the  soft  parts. — These 
tumours  occur  principally  in  connection  with 
certain  glands,  and  especially  in  the  neighbour- 
hood of  the  parotid,  and  in  the  testicle.  It  has 
been  suggested  that  they  may  originate  from 
some  remains  of  foetal  structures.  Karer  situa- 
tions for  such  tumours  are  the  submaxillary 
gland,  the  breast,  the  ovary,  the  lachrymal  gland, 
the  kidney,  and,  it  is  said,  the  lung.  These 
tumours  are  comparatively  seldom  pure,  but  are 
usually  mired  with  myxomatous,  adenoid,  or  sar- 
comatous structure ;  the  degree  of  such  admix- 
ture determining  in  great  part  the  benignness  or 
malignancy  of  the  growth. 

An  account  of  the  so-called  ossifying  chondro- 
mata  is  given  under  the  heading  Osteomata. 

Nakbd-Eyb  Appbabancbs. — Cartilaginous  tu- 
mours vary  very  much  in  density;  the  hardest 
contain  fibrous  tissue,  and  are,  in  fact,  fibro- 
cartilaginous growths ;  the  softest  are  very  soft, 
and  are  very  closely  related  to  the  myxomata ; 
indeed,  it  may  be  held  that  many  myxomata  are 
merely  varieties  of  chondroma.  Some  chondro- 
mata  soften,  either  in  many  parts  or  in  the 
centre,  giving  rise  to  one  or  more  cysts  in  the 
interior ;  the  bursting  of  such  may  lead  to  a 
permanent  sinus.  Other  forms  of  degeneration 
are  not  uncommon,  and  especially  calcification. 
True  ossification  is  not  rare. 

MiCEOscopicAL  Chaeactees. — Microscopically 
the  structure  often  differs  widely  in  different 
specimens  of  chondroma,  and  in  different  parts 
of  the  same  tumour ;  the  matrix  may  be  hyaline 
or  fibrous ;  and  the  cells  round,  irregular,  stel- 
late, or  much-branched  (figs.  105  and  106).  It 
will  easily  be  understood  that  with  a  soft  hya- 
line matrix  and  much-branched  cells,  the  appear- 
ance of  myxoma  is  very  closely  simulated. 

Treatment. —  Bearing  in  mind  the  great 
▼ariety  of  these  tumours,  it  wiU  be  seen  that  it 
is  impossible  to  sum  up  the  treatment  of  them 
in  a  few  words.  The  simple  enchondromata 
of  the  fingers  should  only  be  removed  to  cure 
deformity  or  similar  inconvenience.  As  a  rule, 
other  forma  should  be  removed  as  early  as  pos- 
sible ,  but  many  chondromata  spring  from  regions 
which  are  altogether  beyond  the  reach  of  the 
surgeon's  knife. 

4.  Osteonaata. — Definition. — Tumours  com- 
posed of  bone. 

Varieties. — If  the  inflammatory  exostoses  be 
excluded,  such  as  those  which  are  found  round  a 
joint  affected  with  chronic  rheumatic  artliritis. 
or  those  which  depend  upon  the  ossification  of  a 


node,  we  may  divide  this  class  of  tumours  as  fol- 
lows : — 

rt.  Osteomata  developed  as  such  on  the  exte- 
rior of  a  bone,  including  the  ivory  exostosis  — 
periosteal  exostoses. 

b.  Osteomata  developed  as  such  in  the  inte- 
rior of  a  bone — enostoses. 

c.  Pedunculaled  exostoses. 

d.  Osseous  tumours  of  the  soft  parts. 

e.  Osseous  tumours  produced  by  the  ossificor 
tion  of  other  kinds  of  new  growths. 

f.  And  lastly  (though  not  strictly  coming 
under  the  same  category)  the  odontomata. 

u  Periosteal  exostoses. — These  are  irregular 
bony  tumours,  appearing  usually  in  adult  life; 
they  are  directly  continuous  with  the  bone  from 
which  they  spring ;  and  are  composed  sometimes 
of  cancellous  structure,  with  a  thin  coating  of 
compact  tissue,  but  much  more  frequently  of 
denser  material.  They  most  often  affect  the 
bones  of  the  fsice,  where  they  produce  horrible 
and  distressing  deformities :  but  are  also  found 
on  the  skull,  in  the  meatus  of  the  ear,  or,  more 
rarely,  on  the  long  bones.  From  the  importance 
of  the  neighbouring  structures  it  is,  in  most 
cases,  impossible  to  remove  them.  Some  of  these 
tumours  are  of  extreme  density,  and  have  hence 
been  called  ivorg  exostoses;  these,  when  they 
affect  the  upper  jaw,  their  commonest  seat,  must 
be  distinguished  from  the  odontomata,  to  be  pre- 
sently described. 

h.  Enostoses. — ^Enostoses  need  only  be  men- 
tioned in  order  to  point  out  their  extreme  rarity ; 
but  it  may  be  remarked  that  many  of  the  last- 
described  series  of  tumours  probably  spring  from 
the  diploe  of  the  cranial  bones,  and  should  thus, 
perhaps,  more  properly  be  included  under  this 
heading. 

c.  Pedunculated  exostoses. — The  pedunculated 
exostosis,  or  ossifying  chondroma,  is  a  subperi- 
osteal chondroma,  with  a  tendency  to  ossifica- 
tion, developed  in  young  people,  near  the  junc- 
tion of  an  epiphysis  with  a  diaphysis. 

Pedunculated  exostoses  approach  the  spheri- 
cal shape,  but  are  sometimes  irregular  or  flat- 
tish,  and  often  tuberculated.  The  peduncle 
varies  in  its  relative  size,  the  growth  being  often 
nearly  sessile.  On  section  the  tumour  shows  a 
layer  of  periosteum  superficially ;  beneath  this  is 
a  layer  of  cartilage,  sometimes  thick,  sometimes 
almost  imperceptible.  The  deeper  part  of  the 
cartilaginous  layer  is  calcified,  and  looks  like 
imperfectly-formed  bone.  The  centre  of  the 
tumour  consists  of  true  bone,  with  Haversian 
systems  complete,  and  is  directly  continuous 
with  the  tissue  of  the  bone  itself. 

The  microscopical  appearance  answers  exactly 
to  the  structure  which  is  apparent  to  the  naked 
eye  (fig.  104). 

Symptoms  and  Treatment. — These  tumours 
occur  most  often  near  the  ends  of  the  long  bones, 
but  may  be  found  elsewhere ;  in  the  scapula,  for 
example.  They  are  often  multiple  and  symme- 
trical, and  if  multiple  are  often  hereditary.  In 
certain  situations,  as,  for  instance,  on  the  inner 
aide  of  the  knees,  they  may  cause  much  incon- 
venience, and  for  this  reason,  or  from  their  size, 
vhey  may  require  removal.  This  may  be  done 
freely  if  antiseptic  precautions  be  adopted;  other- 
wise the  opening  of  the  cancellous  structure  of 
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Fig.  101.   Fibroma  (Neiu-oma). 


Fig.  102.   Polypus  of  Nose. 


Fig.  103.  Myxoma. 


Fig.  104.   Ossifying  Chondroma.       Fig.  106.   Bnohonclroma  (of  Orbit) 


Fig.  107.  Myeloid  of  Jaw. 


Fig.  108.  Large  Bound-celled  Sarcoma. 


Fig.  110.   Oval-ceUed  Sarcoma 


FIG.  109.  Small  Round-ceUed  Sarcoma.  Fig.  111.  Lymphoma. 


Fig.  112.  Small  Spindle-celled  Sarcoma. 


Pio.  113.  Alveolar  Sarcoma. 


'    ay        ■*  wn    "  —  '  

Fia.  114.   Mixed  Sarcoma.  Fio-  116 


Fig.  no.  Largo  Spindlo-collod  Sarcoma. 


Drawings  illnalruting  a  Scries  of  Tumours  of  the  ConnccUve-iimie  Type. 
All  drawn  to  the  mine  scale  (  x  87  diameiers). 
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the  bone,  and  the  danger  of  wounding  the  con- 
tiguous joint,  may  perhaps  involve  greater  risk 
than  the  amount  of  inconvenience  entailed  by 
the  tumour  would  justify.  They  have  sometimes 
lieen  either  purposely  or  accidentally  separated 
from  their  attachment  by  a  blow,  without  inflict- 
ing a  wound  on  the  soft  parts  at  all.  Unless  the 
whole  cartUage-layer  be  removed,  recurrence  will 
probably  occur,  as  growth  of  the  tumour  takes 
place  by  increase  of  this  layer  only,  the  process 
of  calcification  and  subsequent  ossification  being 
secondary  and,  so  to  speak,  accidental. 

d.  Osseotts  tumours  of  the  soft  parts. — These  os- 
teomata  are  also  uncommon.  They  include  such 
conditions  as  the  following : — tumours  springing 
from  the  periosteum,  but  not  actually  united  to 
the  bone  ;  ossifying  chondromata  not  connected 
with  the  bone;  detached  exostoses;  ossification 
taking  place  in  muscles  or  tendons,  such  as  that 
which  is  occasionally  met  with  in  the  adductor 
longus ;  and  perhaps  some  other  varieties  of 
greater  rarity. 

e.  Osseous  tumours  produced  hy  the  ossification 
of  other  kinds  of  new  growths. — These  are  only 
secondarily,  and  often  only  partially,  worthy  of 
the  name  of  osteomata ;  they  are  the  result  of  a 
process  of  ossification  taking  place  in  tumours  of 
a  diflferent  nature  originally,  such  as  fibromas  or 
sarcomas.  It  must  be  remembered  that,  while 
calcification  of  new  growths  is  a  common  form  of 
degeneration,  the  occurrence  of  true  ossification 
is  very  rare. 

/.  Odontomata.  —  Odontomata  are  tumours 
composed  of  one  or  more  of  the  constituents  of 
the  teeth.  The  simplest  variety  consists  of  a  sort 
of  exostosis  from  the  fang.  These  are  usually 
of  small  size,  and  may  extend  from  one  tooth  to 
another.  Such  tumours  are  composed  altogether 
of  cement.  The  other  kind  is  more  or  less 
covered  with  enamel,  and  contains  dentine  and 
cement  in  varying  proportions ;  these,  the  true 
odontomata,  may  sometimes  attain  a  very  con- 
siderable size. 

5.  Papiliomata. — DEFiNiTiON.-PapiUary  and 
villous  over-growths,  whether  occurring  on  the 
mucous  membrane,  skin,  or  serous  membrane, 
which  do  not  present  malignant  characters. 

VARIETrES  AND    SYMPTOMS.  MuCOUS  papiUo- 

mata  are  found  on  the  lips,  tongue,  and  soft 
palate,  and  in  the  larynx;  in  the  intestines,  espe- 
cially at  the  lower  part ;  round  the  anus  (condy- 
lomata) ;  in  the  bladder  (the  simple  villous  tu- 
mour) ;  on  the  conjunctiva ;  and  at  the  orifice  of 
the  female  meatus  urinarius.  Epidermic  papilio- 
mata include  the  warts  and  corns,  and  may  occur 
on  any  part  of  the  skin ;  those  about  the  exter- 
nal genitals  may  reach  an  enormous  size,  and  are 
frequently  the  result  of  gonorrhoea.  The  serous 
and  synovial  papiliomata  are  more  rare ;  under 
this  class  must  be  named  the  Pacchionian  bodies, 
and  the  enlarged  synovial  fringes  which  are  often 
the  commencements  of  loose  bodies  in  joints. 
Many  papiliomata  are  of  syphilitic  origin ;  others 
may  be  caused  by  local  irritation,  as,  for  in- 
stance, the  dissecting-room  wart,  in  which  the 
papillary  growth  is  accompanied  by  inflamma^ 
tiou  and  suppuration  beneath  the  skin. 

Naked-Ete  Appearances.— The  naked-eye 
appearances  vary  very  mucli  with  the  locality  in 
which  the  growth  is  develooed  ;  but  they  present 


this  character  in  common,  that  they  are  ob- 
viously composed  of  the  papillae  or  villi  of  the 
part  from  which  they  grow,  though  these  are  of 
much  more  than  the  natural  size.  Those  spring- 
ing from  mucous  and  serous  membranes  are  soft, 
and  usually  moist  on  the  surface ;  while  epider- 
mic papiliomata  are  dry  and  hard. 

MiCBOSCOPicAL  Chaeacthes. — Microscopically 
papHlomata  are  made  up  of  connective  tissue, 
containing  numerous  vessels,  covered  by  the 
characteristic  epithelium  or  epidermis  of  the 
part  (fig.  117,  p.  204).  The  arrangement  of  the 
connective  tissue  and  epithelial  elements  is  a  close 
imitation  of  that  of  the  normal  tissues  from 
which  they  grow.  The  microscopical  structm-e 
of  the  benign  polypus  of  the  intestine  (fig.  120, 
p.  204)  is  hardly  to  be  distinguished  from  that  of 
many  malignant  growths  in  this  situation.  See 
Cancee — Glandular  epithelioma. 

Teeatmbnt. — If  affecting  the  larynx  or  bladder 
papiliomata  may  give  rise  to  distressing  and  dan- 
gerous symptoms,  and  may  necessitate  severe  ope- 
rations for  their  extirpation.  Those  which  occur 
on  accessible  parts  are  generally  removed  with- 
out any  risk,  except  such  as  arises  from  their 
great  vascularity ;  and  show,  as  a  rule,  but  little 
tendency  to  recur  after  complete  removal.  The 
common  wart,  however,  often  gives  great  trouble; 
various  caustics  may  be  used,  such  as  the  acid 
nitrate  of  mercury,  fuming  nitric  acid,  caustic 
potash,  acetic  acid,  or  nitrate  of  silver,  but 
while  these  remedies  are  sometimes  efiicacious, 
the  warts  will  often  recur  with  the  greatest  pos 
sible  inveteracy.  At  the  same  time  it  must  be 
remembered  that  they  frequently  show  a  most 
capricious  tendency  to  spontaneous  cure ;  the  sur- 
geon will  sometimes  be  mortified  at  finding  that 
while  his  energies  have  been  devoted  with  but 
partial  success  to  the  cure  of  one  or  two  out  of 
an  extensive  crop  of  these  growths,  the  remainder 
have,  in  the  meantime,  spontaneously  disap- 
peared. The  cadaveric  or  dissecting-room  wart 
is  best  treated  in  the  early  stages  by  soothing 
applications,  and  may  perhaps  be  cured  by  the 
external  use  of  belladonna:  should  this,  how- 
ever, prove  unsuccessful,  the  employment  of  a 
caustic  must  be  resorted  to  {see  Post-Moetem 
Wounds).  The  best  local  treatment  for  condy- 
lomata and  gonorrhoeal  warts  is  the  application 
of  some  desiccating  powder,  such  as  dried  alum. 
It  is  well  to  remember  that  warts  which  remain 
a  long  time  uncured  are  apt  to  take  on  an  epithe- 
liomatous  action  ;  and  not  only  so,  but  that  any 
chronic  irritation,  whether  from  the  application 
of  insufficient  methods  of  cure  or  other  causes, 
is  likely  to  lead  to  the  same  result. 

6.  Adenomata. — Definition. — An  ill-defined 
group  of  tumours,  a  typical  member  of  which 
is  essentially  non-malignant,  and  is  made  up  of 
tissue  exactly  resembling  that  of  the  gland  from 
which  it  springs ;  but  the  departures  from  the 
ordinary  type  are  so  many  and  so  varied,  and,  at 
times,  so  indefinite,  that  it  becomes  impossible 
to  draw  a  clear  line  between  the  adenomata  and 
the  carcinomata. 

(a)  Adenoma  of  the  Sweat-glands. — This  class 
is  said  to  include  some  non-ulcerating  cutaneous 
tumours  (the  tubular  epitheliomata  of  soma 
authors);  and  some  ulcerating  ones— the  can- 
croids or  rodent  ulcers.    See  Eodent  Ut.oer, 
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(6)  Adenoma  of  the  Sebaceous  Glands. — This  is 
H  rare  tumour,  growing  on  different  parts  of  the 
6kin  ;  the  most  usual  seat  being  the  nose,  -when 
it  receives  the  popuhir  name  of  '  grog-blossora.' 
This  forms  a  nodular  purplish  tumour,  growing 
from  the  end  of  tlie  nose,  and  often  reaching  an 
enormous  size.  When  cut  into  it  bleeds  freely, 
and  exudes  from  innumerable  cavities  in  its 
interior  an  inspissated  sebaceous  secretion.  Micro- 
scopically it  is  seen  that  the  connective  tissue 
and  the  vessels  are  hypertrophied,  as  well  as 
the  sebaceous  glands.  The  treatment  consists  iu 
removal  by  the  knife;  and  cicatrisation  gene- 
rally occurs  with  wonderful  rapidity.  Eecur- 
rence  is  not  uncommon. 

(c)  Adenoma  of  the  Mucous  Glands. — Under 
this  heading  might  be  included  some  of  the  simple 
polypi  of  the  nose  (see  Fibromata).  The  best 
representation,  however,  is  the  simple  polypus 
of  the  rectum  ;  this  is  a  sessile  or  pedunculated 
roundish  tumour,  occurring  mostly  in  children 
and  young  subjects.  It  bleeds  freely  from  the 
surface,  and  is  often  the  cause  of  painful  and 
somewhat  troublesome  symptoms,  amongst  which 
prolapsus  ani  is  the  most  common.  Microscopi- 
cnlly  it  consists  of  tissue  closely  resembling  that 
of  the  mucous  membrane  of  the  rectum,  but  the 
hypertrophied  follicles  are  often  imbedded  in  a 
tissue  very  similar  to  that  which  forms  the  basis 
of  the  mucous  polypus  of  nose  (fig.  120,  p.  204). 
The  treatment  is  by  removal  either  with  the  knife 
or  ligature,  or  some  form  of  snai'e  or  ^eraseur. 
Recurrence  does  not,  as  a  rule,  take  place. 

As  is  stated  in  the  article  Cancee,  and  as  is 
shown  in  figs.  120  and  121,  p.  204,  it  is  often 
almost  impossible  to  distinguish,  by  their  micro- 
scopical appearances,  the  simple  adenomata  of 
the  large  intestine  from  the  malignant  growths 
affecting  the  same  structures.  The  same  observa- 
tion applies  to  many  tumours  of  the  jaws,  such 
as  that  in  fig.  128,  p.  204,  which,  though  classed 
amongst  the  adenoids,  often  exhibit  a  high  de- 
gree of  malignancy. 

((£)  Adenoma  of  the  Breast. — The  most  typical 
adenoma  of  the  breast  is  a  rounded  tumour  of 
moderate  size,  occurring  often  at  the  margin  of 
the  gland  and  frequently  near  the  axillary  border, 
completely  encapsuled,  and  consisting  of  tissue 
which  hardly  differs  from  ordinary  mammary 
structure  (fig.  130,  p.  204.)  It  occurs  usually  in 
young  women,  often  during  the  chUd-hearing 
period.  It  shows  no  tendency  to  recur  after  re- 
moval. A  large  number  of  adenoids  of  the  breast 
do  not,  however,  agree  with  this  description, 
either  as  regards  position  or  structure.  In  struc- 
ture departure  may  take  place  from  the  normal 
type  in  two  directions ;  by  an  excessive  or  ab- 
normal development  either  of  the  epithelial  or  of 
the  connective-tissue  elements.  In  the  former 
case  the  tumour,  in  proportion  to  its  abnormality, 
approaches  the  cancers  ;  in  the  latter  it  assumes 
more  and  more  closely  the  characters  of  the  sar- 
comas. Thus  we  find  some  of  the  softer  adeno- 
mata, as  shown  in  fig.  131,  p.  204,  exhibiting 
a  tendency  to  recur  after  removal,  in  the  same 
way  as  a  carcinoma,  and  with  an  almost  equal 
degree  of  malignancy  ;  while  others,  presenting 
characters  like  those  of  fig.  132,  p.  204,  may 
follow  the  same  course  as  a  sarcoma,  both  as 
regards  the  manner  of  involving  surrounding 


tissues,  and  the  way  in  which  they  recur  in  tne 
viscera.  These  latter  are  called  adenomrcomata, 
and  often  attain  an  enormous  size.  If  the  stroma 
of  one  of  these  tumours  be  in  large  amount, 
and  fibrous  or  myxomatous,  the  names  of  fibro- 
adenoma  and  myxo-adenoma  may  be  applied. 
Adenomata  often  contain  cysts,  and  these  cysts 
not  unfrequently  intracystic  growths.  They 
must  be  treated  by  removal  of  the  growth. 

The  reader  must  be  content  with  the  fore- 
going approximate  description  of  this  important 
class  of  tumours,  the  varieties  in  the  nomencla- 
ture of  which  are  equal  to  the  number  of  the 
authors  who  have  written  on  the  subject.  The 
writer  believes  that  much  unnecessary  con- 
fusion has  been  caused  by  this  multiplication 
of  names,  for  a  detailed  account  of  which  spe- 
cial works  must  be  consulted,  as  their  discussion 
would  lead  far  beyond  the  limits  of  the  preseni 
article. 

(e)  Other  forms  of  adenoma. — Amongst  other 
rarer  forms  of  adenoma,  bearing  a  more  or  less 
close  relationship  to  the  glands  from  which  they 
spring,  may  be  enumerated  the  following :  ade- 
nomata of  the  testicle  or  ovary,  of  the  salivary 
and  lachrymal  glands,  of  the  liver,  and  some 
tumours  of  the  thyroid.  Tumours  of  the  thy- 
roid, however,  are  in  most  cases  simply  hyper- 
trophies of  the  gland  itself,  and  should  there- 
fore be  classed  with  simple  hypertrophy  of  the 
breast  and  ordinary  enlarged  prostate,  rather 
than  with  the  tumours  now  under  discussion.  It 
should  be  noted  that  many  of  the  less  typical 
adenomata,  especially  those  of  the  salivary  glands 
and  the  testicle,  frequently  are  found  in  combi- 
nation with  other  heteroplastic  growths,  such  as 
chondroma,  myxoma,  or  some  form  of  sarcoma. 

7.  Lymphom  a. — Under  certain  circumstances, 
for  an  account  of  which  the  reader  is  referred  to 
the  article  Lymphadenoma,  the  lymphatic  glands 
throughout  the  body  become  enlarged,  forming 
tumours,  often  of  enormous  size.  Occasionally 
these  growths  assume  a  more  malignant  charac- 
ter, involving  the  parts  in  the  neighbourhood 
of  the  glands  from  which  they  spring,  and 
being  followed  by  the  appearance  of  secondary 
grovrths  in  other  parts  of  the  body.  To  such  a 
condition  as  this  the  term  lymphoma  has  been 
applied.  The  glands  are  soft,  and  in  the  early 
stages  easily  moveable  amongst,  or  removable 
from,  the  surrounding  tissues ;  in  colour  they 
are  a  yellowish-white,  as  also  are  the  secondary 
growths.  Microscopically  they  show  the  struc- 
ture of  an  ordinary  lymphatic  gland,  which,  it 
will  be  observed  (fig.  Ill),  differs  from  that  of  a 
small  round-celled  sarcoma  only  in  the  fact  that 
the  stroma  is  much  more  definite  and  charac- 
teristic. 

3.  Myoma. — Definition.  —  A  tumour  com- 
posed of  muscular  tissue. 

With  certain  very  rare  exceptions,  the  only 
form  of  muscle-tissue  occurring  as  an  integral 
part  of  a  tumour,  is  the  umtripcd  variety  ;  and 
almost  the  only  position  in  which  this  is  found 
is  in  the  so-called  'fibroma'  of  the  uterus.  This 
growth  consists  of  a  mixture  of  fibrous  tissue, 
with  plain  muscular  fibres  in  varying  amount, 
usually  exhibiting  the  concentric  arrangement  of 
its  elements,  which  was  described  as  character- 
istic of  fibromas  generally.    Fibromata  of  the 
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uterus  may  form  pedunculated  tumours  on  the 
external  or  iuternal  surface  of  the  uterus,  or 
they  may  not  extend  beyond  the  uterine  wall. 
They  give  rise  to  a  variety  of  special  symptoms, 
»ind  require  special  methods  of  treatment,  which 
it  is  beyond  the  scope  of  this  article  to  discuss. 
See  Wo.MB,  Diseases  of. 

Striped  muscular  fibre  has  been  found  in  a  few 
cases  of  congenital  tumoux  of  the  kidneys,  and 
the  writer  has  also  seen  it  in  a  fatty  tumour 
growing  inside  the  spinal  canal. 

9.  Ifetiromata.— DEFiNiTiON.-Tumours  com- 
posed essentially  of  any  form  of  nerve-tissue. 

The  majority  of  neuromas  are  really  fibromas, 
that  is,  fibrous  tumours  developed  amongst  and 
around  the  fibres  of  the  nerve  from  -n+iich  they 
spring.  The  idiopathic  forms  are  sometimes 
single,  but  generally  multiple,  of  small  size,  very 
hard,  and  affecting  usually  the  branches  of  a 
particular  cutaneous  nerve.  The  amount  of  pain 
and  tenderness  caused  by  these  growths  varies 
very  much,  but  is  sometimes  excessive.  A  clinical 
feature  of  some  use  in  diagnosis  is  the  fact  that 
they  usually  move  readily  in  the  lateral,  but  very 
imperfectly  in  the  vertical  direction.  What  may 
be  called  toaumatic  neuromata,  axe  fibromas  de- 
veloped at  the  end  of  a  divided  nerve  in  a  stump. 
These  often  cause  excessive  pain,  and  peculiar 
reflex  phenomena,  and  show  a  remarkable  ten- 
dency to  recur  after  removal. 

It  must  not  be  forgotten  that  less  simple  tu- 
mours not  unfrequently  aflFect  nerves,  such  as  the 
various  forms  of  sarcoma,  or  myxoma.  No 
special  description  of  these  growths  in  this  situa- 
tion is,  however,  required. 

10.  Angioma. — Stnon.  :  Teleangiectasis. 
Definition. — A  tumour  composed  of  blood- 
vessels. 

Angiomata  divide  themselves  naturally  into 
those  in  which  the  capillary  element  predomi- 
nates ;  and  those  which  are  chiefly  made  up  of 
vessels  of  larger  size. 

a.  Capillary  angiomata. — Desceiption. — These 
are  the  nmvi,  which,  while  they  sometimes  form 
tumours  of  some  magnitude,  often,  as  in  the  case 
of  80-caUed  '  claret^cheek,'  involve  no  increase  in 
the  size  of  the  affected  part.  Nsevi  are  nearly 
always  congenital,  hence  the  term  '  mother's 
mark.'  They  may  be  subdivided  into  cutaneous 
and  subcutaneous  naevi.  The  former  are  of  a 
more  or  less  bright  red  colour,  and  affect  only 
the  cutaneous  structures ;  the  latter,  as  seen 
through  the  skin,  in  cases  where  this  remains 
unaffected,  have  a  purplish  tint,  and  may  involve 
any  of  the  deeper  structures  of  the  body.  Very 
commonly,  however,  the  subcutaneous  nsevus  in- 
volves the  skin  as  well,  Nsevi  often  grow  with 
extreme  rapidity,  and  though  they  involve  no 
danger  to  life,  may  cause  serious  inconvenience 
and  great  disfigurement.  Sometimes,  however, 
they  exhibit  a  tendency  to  spontaneous  disap- 
pearance, and  often  they  remain  permanently 
stationary.  They  are  liable  to  various  forms  of 
degeneration,  notably  the  cystic,  and  the  ulcera- 
tive or  suppurative. 

Microscopically  a  nsevus  is  composed  of 
aapillaries,  amongst  which  are  seen  arterial  and 
venous  trunks  of  larger  size.  Between  the  vessels 
are  found  connective  tissue  or  fat,  and  sometimes 
the  snecial  constituents  of  the  skin,  such  as  sweat 


or  sebaceous  glands.  It  must  be  remembered 
that  the  nsevus-element  enters  rather  largely  into 
the  composition  of  some  other  tumours,  and  nota- 
bly of  congenital  moles  [benignant  melanoses). 

Treatment. — Inflammation  of  a  nsevus  gene 
rally  leads  to  spontaneous  cure ;  nature  thus 
suggesting  one  of  the  best  methods  of  treatment 
at  the  disposal  of  the  surgeon,  namely,  the  in- 
jection of  the  tumour  with  some  suitable  irritant, 
such  as  carbolic  acid.  In  adopting  this  line  of 
treatment,  it  must  be  remembered  that  a  danger 
exists  of  the  irritating  fluid  entering  a  larger 
vessel,  and  by  passing  to  the  heart  and  setting 
up  coagulation  there  causing  instant  death ;  this 
may  be  guarded  against  by  the  application  of  a 
temporary  ligature.  Other  recognised  and  use- 
ful plans  of  treatment  are  the  following : — the 
ligature,  pressure,  the  application  of  caustics — 
and  especially  fuming  nitric  acid,  galvano-punc- 
ture,  puncture  with  the  actual  cautery,  and  com- 
plete excision  of  the  mass. 

b.  Cavernous  angiomata. — Desceiption. — Those 
angiomata  which  are  made  up  of  larger  vessels, 
and  which  are  hence  called  tlie  cavernous  angio- 
mata, from  their  resemblance  in  structure  to  erec- 
tile tissue,  consist  of  cavernous  spaces,  communi- 
cating by  smaller  or  larger  vessels,  and  separated 
by  trabeculse  of  greater  or  less  thickness  and 
substance.  These  are  the  pulsating  nmvi,  and 
perhaps  some  of  the  so-called  aneurisms  by 
anastomosis.  They  are  of  a  more  dusky  colour 
than  simple  nsevi,  and  often  present  a  distinct 
thrill  or  bruit,  which  is  perceptible  both  to  the 
patient  and  to  the  surgeon.  They  are  sometimes 
encapsuled,  sometimes  diffused;  and  in  the  latter 
case  show  an  almost  malignant  tendency  to  in- 
volve neighbouring  structures.  The  pulsation  is 
often  a  most  distressing  symptom  to  the  patient, 
if  the  tumour  be  found  occupying  such  positions 
as  the  pinna  of  the  ear  or  the  fat  of  the  orbit, 
both  of  which  situations  are  not  at  all  uncommon 
for  the  occurrence  of  the  disease.  Microscopically 
a  cavernous  angioma  presents  fibrous  trabe- 
culse,  lined  with  the  characteristic  vascular  endo- 
thelium, and  in  parts  perhaps  separated  by 
layers  of  areolar  or  any  other  tissue  which  the 
tumour  may  be  involving. 

Teeatjibnt. — The  treatment  must  be  pursued 
on  the  same  lines  as  that  for  the  simple  forms  of 
naevus. 

11.  Lympliangionia. — Definition. — A  rare 
kind  of  tumour,  which  may  briefly  be  described 
as  a  cavernous  angioma  made  up  of  lymphatic- 
vessels. 

To  this  class  belong,  in  all  probability,  the 
cystic  hygromas  oceasionalljr  met  with  congeni- 
tally,  forming  large  masses  in  the  neck,  beneatl: 
the  tongue,  on  the  upper  extremities,  or,  rarely, 
in  other  parts  of  the  body.  Our  knowledge  ol 
the  pathology  and  treatment  of  these  tumours  it 
at  present  very  imperfect,  and  the  literature  on 
the  subject  is  extremely  meagre.  The  reader  is 
referred,  for  an  account  of  all  forms  of  angio- 
mata, to  the  fourth  volume  of  Virchow's  Krank- 
haften  Gesc/iwiilsie. 

B.  Sarcomata. —  Definition. —  It  is  to  be 
regretted  that  the  term  Sarcoma  has  not  been 
allowed  to  slip  out  of  pathological  terminology. 
From  the  days  of  Galen  almost  to  our  own  time 
it  has  served,  in  the  hands  of  different  authorsr 
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to  designate  different  classes  of  tumours,  some- 
times of  the  simplest,  sometimes  of  the  most 
malignant  character.  Virchow,  however,  has 
given  a  meaning  to  the  word,  which  is  now 
generally  recognised  by  pathologists.  He  in- 
cludes unAev  sarcomas  those  new  growths  whinh, 
■while  thoy  do  not  actually  consist  of  any  of  the 
tissues  of  the  adult  body,  are  evidently  built 
on  the  connective-tissue  type,  and  consist  of  a 
modification  of  the  connective  tissue  of  the  em- 
bryo. They  are  thus  very  closely  related  to  some 
of  the  simple  tumours,  and  indeed  often  include 
portions  of  some  normal  tissue,  such  as  bone, 
cartilage,  or  fibrous  tissue — a  fact  which  neces- 
sitates the  employment  of  complicated  and  con- 
fusing names,  including  Osteosarcoma,  Chondro- 
sarcoma, Fibrosarcoma,  and  such-like. 

MiCHOScopicAi  Chahactbes. —  Histologically, 
then,  a  sarcoma  is  made  up  simply  of  cells  of  the 
connective-tissue  type,  which  may  assume  very 
various  shapes  and  sizes  in  different  tumours, 
and  which  are  surrounded  by  a  varying  amount 
of  intercellular  substance. 

Clinical  Chaeactebs. — Theoretically  sarco- 
mata should  always  be  developed  in  one  of  the 
connective-tissue  structures,  and  practically  they 
are  not  very  often  seen  to  originate  in  a  secret- 
ing gland.  But  a  glandular  origin  is  not  by 
any  means  very  uncommon,  as  indeed  might  have 
been  expected  when  it  is  remembered  that  every 
gland  contains  a  considerable  amount  of  con- 
nective tissue.  Sarcomas  present  all  degrees  of 
malignancy ;  but,  as  a  rough  rule,  it  may  be  stated 
that  the  higher  the  degree  of  development  of  the 
tumour  the  less  likely  is  recurrence  to  take 
place  after  removal.  In  connection  with  this 
point  it  is  interesting  to  note  that  each  recur- 
rence of  a  sarcoma  often  shows  a  more  rudimen- 
tary structure,  but  at  the  same  time  a  greater 
degree  of  malignancy. 

Recurrence  does  not  follow  the  same  rule  that 
has  been  observed  in  the  case  of  cancer.  The 
lymphatic  glands  often  escape  altogether,  or  are 
but  slightly  affected;  while  fresh  tumours  spring 
up  in  abundance  in  distant  parts  of  the  body. 

Sarcomas  increase  in  size  in  the  same  way  as 
cancers,  but  in  the  less  malignant  forms  are 
often  surrounded  by  a  more  or  less  distinct  cap- 
sule. 

Naked-Eye  Appearances. —  The  naked-eye 
appearances  of  sarcomata  are  subject  to  very 
wide  variations.  It  may,  however,  be  observed 
that  they  never  present  the  hollowed  surface  on 
section  which  is  characteristic  of  some  cancers  ; 
and  they  do  not,  except  in  the  case  of  the  softest 
tumours,  exude  a  milky  juice  on  scraping.  Sar- 
comata are  well  supplied  with  vessels. 

Varieties. —  1.  Round^celled  Sarcomata. — 
These  are  the  most  rudimentary,  and,  as  a  rule,  the 
most  malignant  of  this  class.  They  are  usually 
soft — sometimes  very  soft,  seldom  encapsuled, 
and  generally  of  a  whitish  colour.  Formerly 
they  were  classed  amongst  the  medullary  can- 
cers. They  are  made  up  of  round  cells,  as  the 
name  implies,  and  have  a  tendency  to  group 
themselves  into  two  classes,  in  one  of  which  the 
cells  are  stnall  and  uniform  in  size  (fig.  109), 
closely  rossmbling  those  of  granulation-tissue ; 
and  in  the  other  large,  and  sometimes  very  large, 
<ind  often  somewhat  irregular  (fig.  108).  The 


intercellular  substance  may  be  copious  and  homo- 
geneous, in  which  case  the  tumour  approaches 
the  myxomata ;  or  smaller  in  amount  and  fibrous, 
when,  if  the  cells  are  small,  it  may  be  difficult  to 
separate  such  a  sarcoma  from  the  lymphomata. 

Under  this  head  must  be  placed  the  Gliomata — 
soft  medullary  tumours  connected  usually  with 
nerves,  frequently  with  the  retina,  and  occurring 
commonly  in  children.  They  show  microgcopic- 
ally  a  delicate  stroma. 

2.  Oval-celled  Sarcomata. — This  variety  of  sar- 
coma represents  the  next  stage  in  advance  from 
the  simplest  towards  a  more  complex  structure. 
They  differ,  in  fact,  but  slightly  from  the  round- 
celled  growth,  either  in  clinical  or  in  microsco- 
pical characters  (fig.  110),  but  may  be  looked 
upon  as  intermediate  between  these  and  the 
spindle-celled  sarcomas. 

3.  Spindle-celled  Sarcomata. — This  class  must 
be  sub-divided  into  the  small  spindle-celled  and 
the  loflrge  spindle-celled  varieties. 

The  small  spindle-celled  sarcomata  are  firm, 
whitish,  well-defined  tumours,  which  approach 
the  fibromata,  sometimes  very  closely,  and  which 
after  complete  removal  show  a  comparatively 
slight  tendency  to  recur.  These  were  the  recur- 
rent fibroids  of  older  writers,  and  are  the  fibro- 
sarcomata  of  the  present  day.  Microscopically 
(fig.  112)  they  consist  of  broad  interlacing  bands 
of  elongated  cells,  with  but  little  intercellular 
material — a  structure  which  does  not  differ 
widely  from  imperfectly-formed  fibrous  tissue. 

The  large  spindle-celled  sarcomata  (fig.  116)  is 
a  softer  growth,  frequently  supplied  with  a 
very  imperfect  capsule,  generally  pinkish  on 
section,  or  stained  in  parts  dark  red  from  extra- 
vasated  blood,  and  often  showing  cysts.  It  may 
occur  in  any  fibrous  structure,  but  is  rather 
common  in  connection  with  the  periosteum.  The 
malignancy  of  these  growths  is  much  greater 
than  that  of  the  small-celled  class.  Microsco- 
pically they  consist  of  very  large  nucleated  cells, 
with  long  tapering  tails,  and  but  little  inter- 
cellular substance.  These  are  the  fibro-plastio 
tumours. 

4.  Alveolar  Sarcomata. — Microscopically  this 
rare  form  of  tumour  ffig.  113)  bears  a  super- 
ficial resemblance  to  tnat  of  a  cancer.  There 
is,  that  is  to  say,  a  coarse  stroma  forming  al- 
veolar spaces,  each  of  which  contains  a  variable 
number  of  large,  round,  nucleated  cells ;  each 
space  is,  however,  again  sub-divided  by  a  very 
delicate  secondary  intercellular  stroma.  This  is 
only  demonstrable  on  pencilling  out  the  cells, 
which,  unlike  a  similar  process  applied  to  a  can- 
cer, is  a  work  of  considerable  difliculty.  Alveolar 
sarcomas  affect  most  commonly  subcutaneous  tis- 
sues primarily;  they  are  apt  to  recur  in  oiher 
parts  of  the  body,  and  ultimately  in  internal 
organs,  but  often  run  a  very  chronic  course. 

5.  Mixed  Sarcojnata. — Tumours  are  often  met 
with  which  present  a  mixture  of  the  different 
structures  just  described.  Such  are  conveniently 
called  mixed  sarcomata  ;  and  the  term  may  with 
advantage  be  made  to  include  those  growths 
wliich  contain,  besides  sarcoma-tissue,  bone,  car- 
tilage, gland-tissue,  and  what  not.  The  latter 
growths  will  necessitate  the  employment  of  such 
names  as  osteo-sarcoma,  chondro-sarcoma,  adeno- 
sarcoma,  &c. 
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6.  Myeloid. — Synon.  :  Giant-ceUed  Sarco- 
mata.— These  tumours  are  best  classed  amongst 
the  sarcomata.  Microscopically  (fig.  107)  they 
present  the  following  elements,  one  or  other  of 
which  may  greatly  predominate :  flbro-plastic 
or  spindle-cells,  oval  or  round-cells,  and  very 
large  nucleated  cells,  the  so-caUed  'myeloid' 
or  '  giant '  cells.  These  last  are  irregular  or 
rounded  collections  of  granular  protoplasm,  in 
v?hich  occur  numerous  clear  oval  nuclei,  contain- 
ing a  well-marked  nucleolus.  The  amount  of 
intercellular  substance  is  small.  In  a  fresh 
scraping,  the  clear  oval  nuclei  are  set  free  by 
che  breaking  up  of  the  giant-cells.  To  the 
naked  eye  a  section  of  a  myeloid  tumour  is  pink 
or  yellowish,  but  almost  always  mottled  with 
darker  spots,  the  result  of  extravasations  of 
blood.  Very  frequently  they  present  points  of 
ossification  or  calcification,  and  not  unfrequently 
cysts.  They  are  very  soft,  and  usually  yield  a 
thick  juice  on  scraping.  They  generally  origi- 
nate in,  or,  more  rarely,  close  to,  the  end  of  one 
of  the  long  bones ;  probably  most  often  in  the 
medullary  cavity  or  the  cancellous  structure. 
Another  frequent  seat  is  the  alveolar  border  of 
the  jaws,  where  they  form  the  myeloid  epulis. 
They  occur  most  often  in  young  people,  and  if 
the  bone  involved  be  removed  completely  or  in 
great  part,  have  no  tendency  to  recur ;  but  in 
rare  cases  they  may  exhibit  a  high  degree  of 
malignancy,  recurring  not  only  in  other  bones, 
but  in  internal  organs. 

7.  Myxoma. — It  is  not  easy  to  say  whether 
myxomata  should  be  classed  amongst  the  sarco- 
mata or  amongst  the  simple  tumours.  On  the 
one  hand,  the  tissue  of  which  a  myxoma  is  com- 
posed finds  no  representative  in  the  adult ;  but, 
on  the  other,  they  approach  very  closely  some  of 
the  soft  fibromata,  and  are  nearly  related  to  fatty 
tumours.  At  the  same  time  a  large  number  of 
myxomas  appear  to  be  actual  chondromata. 

Microscopically  (fig.  103)  a  myxoma  presents 
elongated  or  roundish  much-branched  cells,  the 
prolongations  of  which  intercommunicate  freely. 
These  cells  are  imbedded  in  a  copious,  homo- 
geneous, transparent  matrix.  The  structure  thus 
resembles  that  of  foetal  fat. 

Clinically  these  tumours  are  very  soft  and 
elastic,  strictly  encapsuled,  gelatinous,  semi- 
transparent  on  section,  and  exuding  a  peculiar 
mucous  juice.  Myxomata  are  not  malignant; 
and  as  a  rule,  if  completely  removed,  do  not 
recur  locally.  They  may  be  found  in  many  parts 
of  the  body,  but  perhaps  most  frequently  in  the 
subcutaneous  tissue,  in  connection  with  some 
gland,  particularly  the  parotid.  Here,  however, 
they  are  often  mixed  with  adenoid  and  cartila- 
ginous material.  Not  unfrequently  myxoma- 
tissue  is  combined  with  that  of  an  undoubted 
sarcoma,  which  necessitates  the  t&vm  myxosar- 
coma,. These  tumours  may  occasionally  be  mis- 
taken for  colloid  cancers.  Histologically  some 
of  the  soft  enchondromata  resemble  them  very 
cIosgIV' 

8  and  9.  Ostco-Sarcoma ;  and  Chondro-Sar- 
coma.— These  forms  of  sarcoma  have  just  been 
referred  to  under  the  head  of  Mixed  Sarcoma. 

10.  Melanotic  Sarcomato.— These  tomours  are, 
in  the  experience  of  the  writer,  usually  ot  the 
mixed,  round,  and  spindle-celled  variety.  .Some, 
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but  not  all,  of  the  cells  contain  a  brown  pig- 
ment, but  in  very  varying  amount  (fig.  116). 
This  gives  the  tumour  a  brown  or  blackish  ap- 
pearance. These  tumours,  though  often  com- 
pletely encapsuled,  show  a  high  degree  of  ma- 
lignancy ;  but  are  often  succeeded  by  a  mix- 
ture of  white  and  black  tumours,  or  sometime? 
by  white  tumours  alone.  They  are  _  not  un- 
common in  connection  with  the  choroid  of  the 
eye,  and  as  affecting  the  papillae  of  the  skin 
(malignant  mole),  but  have  often  been  met  with 
primarily  in  other  parts  of  the  body.  The 
secondary  growths  are  often  found  disseminated 
through  every  tissue  of  the  body,  forming  tu- 
mours in  such  situations  as  the  intestine,  of 
peculiar  and  characteristic  appearance.  It  has 
been  observed  that  in  some  cases  of  melanosis 
the  presence  of  black  pigment,  accompanied  with 
other  morbid  appearances,  has  been  found  in  the 
blood  and  also  in  the  urine. 

11.  Psammoma.  —  It  is  only  necessary  to 
mention  this  very  rare  tumour,  which  is  found 
only  in  connection  with  the  membranes  of  the 
brain.  It  is  composed  of  flattened  cells,  and  is 
characterised  by  the  peculiarity  of  containing 
brain-sand  in  its  interior.  It  seldom  or  never 
gives  rise  to  symptoms. 

12.  Teratoma. — Mention  must  be  made,  in 
conclusion,  of  a  form  of  growth,  which  does  not 
come  within  the  classification  here  selected. 
This  is  a  congenital  tumour  not  unfrequently 
met  with  in  the  region  of  the  sacrum  (^congenital 
sacral  tumour'),  but  occasionally  seen  elsewhere ; 
often  reaching  a  size  almost  equal  to  that  of  the 
infant  itself.  In  structure  these  tumours  con- 
sist of  various  imperfectly  developed  fcetal  or 
mature  elements  of  the  body  mixed  together  in 
apparently  great  confusion.  Various  theories  as 
to  their  causation  have  been  propounded ;  such. 
e.g.,  as  that  they  consist  of  an  imperfect  attached 
foetus,  or  that  they  originate  from  Luschka's 
gland  ;  but  we  have  not  sufficient  data  at  present 
to  express  an  opinion  on  this  point.  Attempts 
at  their  cure  by  removal  are  attended  with  great 
danger.  J-  Godlee. 

TXrUBBIDGE  WEIiLS,  in  Kent.— Iron 
waters.    See  Minebal  Watebs. 

TUSfNEL  WOBM. — A  synonym  for  the 
Sclerostoma  duodenale.    See  Sclbeostoma. 

TUBGESCETTCE  {tur.gesco,  I  swell).— A 
term  applied  to  a  swollen  condition  of  a  part,  gene- 
rally associated  with  fulness  of  the  blood-vesselsi 
as  in  the  mucous  membrane  of  the  conjuctiva, 
the  fauces,  or  the  rectum.    See  Swelling. 

TUSSIS  (Latin).— A  synonym  for  cough.  &t 
Cough. 

TUSSIVE. — This  word  is  applied  to  certain 
physical  signs  which  are  elicited  by  the  act  of 
coughing,  such  as  tussive  fremitus  and  tussive 
resonance.    See  Physical  Examination. 

TYLOSIS  (rv\6oj,  I  make  hard  or  callous.) 
Synon.:  Callosity. 

Definition. — Thickenings  of  the  epidermis, 
occurring  on  parts  of  the  body  that  are  habitually 
subjected  to  pressure  or  friction.  Tylosis  is 
found,  for  example,  on  the  feet,  from  the  wearing 
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of  shoes  ;  on  the  hands,  from  rowing  or  the 
constant  use  of  some  implement  or  tool ;  and  on 
other  parts  of  the  body  unduly  submitted  to 
pressure.  A  corn  begins  by  being  a  callus  or 
laminated  corn,  and  only  rightfully  acquires  the 
title  of  corn  when  it  has  forced  itself  at  a  given 
point  against  the  derma,  and  has  depressed  the 
latter  to  a  greater  or  loss  extent,  thereby  pro- 
ducing pain  and  suifering.  Callosities  are  in- 
convenient rather  than  painful;  but  occasion- 
ally the  inconvenience  is  so  great  as  to  make  the 
resort  to  treatment  necessary. 

Tbbatmbnt.  —  The  best  remedy  under  the 
above  circumstances,  is  the  removal  or  avoidance 
of  the  cause.  Next  to  this,  the  hardened  cuticle 
may  be  softened  by  soaking  in  hot  water,  or  by 
means  ofa  water-dressing,  and  afterwards  scraped. 
Or  it  may  be  painted  over  with  the  liniment  of 
iodine  daily,  until  the  excess  of  cuticle  exfoliates 
in  laminae  and  flakes.  In  either  case,  the  skin 
must  be  subsequently  protected,  in  order  to  pre- 
vent it  from  retrograding  into  its  former  state. 

Ebasmus  Wilson. 

TYMPANITES  {tympanum,  a  drum). — 
Stnon.  :  Fr.  Tympanite ;  Ger.  Windsucht. — This 
word  is  associated  with  the  distension  of  the 
abdomen  that  results  from  excessive  accu- 
mulation of  gas  within  its  cavity.  As  a  rule, 
the  gas  collects  in  the  interior  of  the  alimentary 
canal,  especially  the  intestines;  but  in  exceptional 
cases  it  occupies  the  peritoneal  cavity. 

Mtiotjosy. — Tympanites  is  chiefly  met  with 
under  the  following  circumstances  : — 1.  In  con- 
nection with  certain  diseases  which,  from  their 
local  effects,  tend  to  paralyse  the  intestines, 
especially  acute  peritonitis,  typhoid  fever,  and 
dysentery.  2.  In  cases  of  intestinal  obstruction 
from  any  cause,  but  particularly  when  this  con- 
dition is  acute.  3.  In  certain  low  febrile  diseases, 
accompanied  vrith  the  'typhoid  state,'  and  tend- 
ing towards  a  fatal  issue,  such  as  typhus  fever, 
small-pox,  erysipelas,  and  typhoid  pneumonia. 
4.  As  the  result  of  perforation  of  the  alimentary 
canal.  5.  In  certain  cases  of  chronic  disease  of 
the  spinal  cord,  of  which  the  writer  has  seen  a 
marked  example.  6.  In  connection  with  hysteria, 
sometimes.  In  all  these  conditions,  except  where 
the  gas  escapes  into  the  peritoneal  cavity,  the 
immediate  cause  of  the  tympanites  is  a  paralysed 
state  of  the  walls  of  the  intestines  ;  but  there  is 
often,  at  the  same  time,  an  excessive  formation 
of  gas. 

Symptoms. — The  symptoms  of  tympanites  are 
due  to  the  mechanical  effects  of  the  accumulation 
of  air.  The  patient  is  usually  conscious  of  the 
distension  of  the  abdomen,  and  the  sensation 
may  amount  to  extreme  discomfort  or  actual  suf- 
fering and  great  distress,  there  being  a  feeling 
as  if  the  abdomen  must  Isurst  if  the  condition  is 
not  relieved.  The  mental  state  of  the  patient 
may,  however,  be  such  that  he  is  unconscious  of, 
or  indifferent  to,  any  unusual  sensations.  Breath- 
ing IS  often  interfered  with  in  various  degrees, 
and  the  act  may  be  very  hurried,  with  a  feeling 
of  urgent  dyspnoea.  The  heart  is  also  liable  to 
be  affected,  and  its  action  more  or  less  dis- 
turbed. The  secretion  of  urine  may  be  impeded, 
even  almost  to  actual  suppression. 

Phtsicax  Signs. — These  are  usually  very  cha- 


racteristic. 1.  The  abdomen  is  uniformly  enlarged, 
often  to  an  extreme  degree  ;  being  of  a  rounded 
shape ;  equal  and  symmetrical  in  every  part, 
unless  there  happen  to  be  a  portion  of  bowel  un- 
duly distended,  and  without  any  tendency  to  pro- 
jection in  dependent  parts.  The  skin  is  stretched 
more  or  less,  but  there  is  no  protrusion  of  the 
umbilicus.  2.  The  sensations  on  palpation  are 
those  of  perfect  smoothness  and  regularity,  with 
tension  or  a  drum-like  feel.  3.  Percussion  gives 
a  general  tympanitic  soimd  over  the  abdomen, 
and  also  brings  out  the  drum-like  sensation.  If 
ths  distension  is  extreme,  however,  the  sound 
becomes  more  or  less  mufled  and  dull.  Fre- 
quently the  dulness  of  the  solid  organs  in  the 
abdomen  is  parcially  or  entirely  obscured,  or  is 
displaced  upwards.  4.  Change  of  posture  pro- 
duces no  alteration  in  the  physical  signs.  5. 
There  may  be  signs  of  displacement  of  the  tho- 
racic organs.  It  must  be  mentioned  that  tym- 
panites may  be  associated  with  some  fluid  in  the 
peritoneal  cavity,  or  with  other  conditions,  and 
the  physical  signs  will  be  modified  accordingly. 

Tbeatment. — In  the  first  instance,  any  direct 
cause  of  tympanites  must  be  removed,  if  prac- 
ticable, such  as  intestinal  obstruction.  If  the 
symptom  calls  for  direct  treatment,  relief  may 
be  afforded  in  some  cases  by  applying  heat 
over  the  abdomen ;  and  administering  internally 
such  remedies  as  brandy,  aromatic  spirits  of  am- 
monia, the  various  ethers,  camphor,  musk,  sum- 
bul,  galbanum,  assafcEtida-  or  other  gum -resins. 
Should  these  fail,  enemata  containing  assafoetida 
or  turpentine  may  sometimes  be  used  with  ad- 
vantage. The  passage  of  a  long  tube  through 
the  anus  into  the  bowel,  reaching  as  high  up  as 
possible,  such  as  an  oesophagus-tube,  is  often 
very  serviceable.  In  extreme  cases  it  is  allow- 
able to  puncture  the  large  bowel  in  several  points 
by  means  of  a  very  small  trochar,  and  thus  af- 
ford an  exit  for  the  contained  gas. 

Fredeeick  T.  Eobehts. 

TTMPAITITIC  {tympanum,  a  drum).— A 
peculiar  drum-like  quality  of  sound  elicited  by 
percussion  {see  Physicai,  Examination).  The 
term  is  also  applied  to  the  abdomen,  when  it  is 
distended  with  gas.    See  Tympanites. 

TYMPANUM,  Diseases  of.  &eEAE,  Dis- 
eases of. 

TYPES  OP  DISEASE.  See  Disease, 
Types  and  Varieties  of. 

TYPHLITIS  {rv(p\'bv,  the  csecum). — Inflam- 
mation of  the  caecum.    See  Cecum,  Diseases  of. 

TYPHOID  FEVER  (tD<>)os,  stupor) — 
Synon. :  Enteric  Fever;  Pythogenie  Fever; 
Gastric  Fever ;  Infantile  Remittent  Fever ;  Fr. 
FUvre  typhoide ;  Fiivre  qasiriguc ;  Dothiincntirie  \ 
Ger.  Typhus  Abdominalis. 

Definition. — A  continued  fever  of  long  dura- 
tion, usually  attended  with  diarrhoea,  and  cha- 
racterised by  peculiar  intestinal  lesions,  an  erup- 
tion of  small  rose  spots,  and  enlargement  of  the 
spleen. 

iETiOLOOY. — In  common  with  other  continued 
fevers,  typhoid  fever  is  due  to  the  introduction 
from  without  of  a  specific  poison  into  a  system 
more  or  less  predisposed  to  the  disease.  The 
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nature  and  origin  of  the  poison,  and  the  modes 
in  "which  it  is  propagated,  are  questions  of  ex- 
treme interest  and  importance,  and  they  will  be 
the  first  to  be  considered. 

With  regard  to  the  origin  of  the  poison  two 
distinct  views  have  been  entertained :  one  that 
it  is  specific  in  its  nature,  and  derived  only  from 
some  pre-existing  case  of  the  disease  ;  the  other 
that,  while  usually  produced  in  a  person  suffering 
^  from  fever,  it  may  also  be  generated  anew  by  the 
/  decomposition  of  sewage,  and  perhaps  of  other 
I  forms  of  animal  filth.  The  former  of  these  views 
i  is  associated  with  the  name  of  the  late  Dr. 
Budd  of  Bristol ;  the  latter,  or  pythogenic,  hypo- 
thesis had  its  chief  supporter  in  the  late  Dr. 
Murchison.    Fortunately,  the  practical  issue  of 
both  theories  is  the  same,  namely,  that  the  great 
preventive  measure  is  the  prompt  removal  of 
faecal  matters,  so  that  neither  air  nor  water  may 
be  contaminated  by  them. 

EHebs  claims  to  have  identified  a  specific 
typhoid  bacillus,  which  he  has  found  not  only  in 
the  lymphatics  and  blood,  but  in  the  tissues ;  and 
it  is  probable  that  this  discovery  will  be  con- 
firmed. 

It  is  accepted  on  all  hands  that  the  typhoid 
poison  is  reproduced  in  the  system  during  the 
fever,  and  that  its  chief,  if  not  exclusive,  out^ 
let  is  in  the  intestinal  discharges.  There  is  no 
evidence  that  it  is  conveyed  at  all  by  the  breath 
or  perspiration,  or  by  the  urinary  secretion.  While, 
however,  the  contagium  is  present  in  the  faeces, 
it  has  not  apparently  at  the  moment  of  their 
passage  its  full  virulence,  but  requires  for  its 
complete  development  a  certain  period  of  time, 
and  this  is  forwarded  by  some  conditions,  retarded 
or  prevented  by  others.  Warmth,  stagnation, 
seclusion  from  open  air,  accumtdation  and  con- 
centration of  the  infected  discharges  intensify 
the  poison,  and  it  would  seem  that  a  small 
amount  of  typhoid  evacuations  may  give  rise  to  a 
large  development  of  the  contagium  in  excretory 
matters  with  which  they  become  mingled,  and 
even  in  milk  to  which  they  may  obtain  access. 
This  increase  by  a  sort  of  fermentation  explains 
the  autumnal  prevalence  of  typhoid  fever  ob- 
served in  large  towns,  and  the  association  pointed 
out  by  Dr.  Murchison  between  a  hot  and  dry 
.'jummer  and  a  high  fever-rate  in  London;  the 
drains  not  being  flushed  by  abundant  rainfall, 
sewage  accumulates  and  stagnates  in  them,  and 
typhoid  stools  never  being  wanting,  the  specific 
fermentation  goes  on  rapidly  under  the  influence 
of  the  high  temperature,  and  produces  the  poison 
in  quantity  and  intensity.  It  is  possible,  how- 
aver,  to  put  another  interpretation  on  facts  of 
this  kind,  and  to  attribute  the  generation  of  con- 
tagium to  fermentation  of  faecal  matters,  inde- 
pendently of  any  specific  germ  introduced  in 
typhoid  evacuations.  Such  is,  indeed,  the  basis 
of  the  pythogenic  theory  of  origin  of  typhoid 
fever.  It  is  impossible  to  reproduce  here  the 
discussion  of  the  question  as  to  the  specific  or 
non-specific  character  and  source  of  the  conta- 
gium. There  is  overwhelming  evidence  that  as 
a  rule  the  poison  is  derived  from  some  previous 
case,  and  the  only  facts  which  seem  to  require 
the  supposition  of  its  independent  origin  are 
occasional  outbreaks  of  fever  in  villages  or  isolated 
buildings  which  cannot  be  traced  to  any  known 


source.  On  similar  grounds,  however,  we  should 
have  to  admit  the  origin  de  novo  of  small-pox 
and  all  other  contagious  affections,  and  it  should 
be  added  that  with  increasing  experience  in  in- 
vestigations of  this  kind  unexplained  outbreaks 
become  more  and  more  rare.  There  are  again 
many  instances  known  in  which  water  largely 
contaminated  by  sewage  has  been  consumed 
for  years  without  giving  rise  to  fever,  until  the 
sewage  has  itself  been  contaminated  by  typhoid 
excreta,  when  an  epidemic  has  at  once  broken 
out.  So  with  regard  to  milk,  impure  water  has 
been  habitually  employed  in  its  adidteration 
without  traceable  bad  effects;  but  when  to  this 
water  typhoid  poison  has  gained  access,  the 
disease  has  immediately  begun  to  be  distributed 
with  the  milk. 

The  modes  in  which  typhoid  fever  is  dissemi- 
nated are  various.  It  is  rarely,  if  ever,  trans- 
mitted directly  from  person  to  person.  Medical 
men,  clergymen,  and  others  visiting  those  who 
are  suffering  are  not  attacked,  nurses  very  rarely 
when  proper  precautions  are  observed.  If,  how- 
ever, bed-clothes  or  carpets  soiled  by  the  evacua- 
tions are  not  removed,  and  still  more  where  gross 
neglect  of  cleanliness  and  of  decency  is  permitted, 
attendants  will  contract  the  disease. 

The  most  common  vehicle  of  the  poison  is 
drinking  water,  which  may  be  contaminated  in 
Tarious  ways,  mostly  through  sewage.  The 
water-supply  of  a  town  may  be  thus  poisoned  at 
its  source,  such  as  a  river  into  which  drains 
empty  themselves,  or  a  reservoir  or  well  acci- 
dentally contaminated  ;  or  the  pipes  of  distribu- 
tion, when  the  supply  is  intermittent,  may  while 
empty  become  charged  with  sewer  gases,  or  may 
even  receive  sewage  ;  or  excessive  rainfall  may, 
in  villages  and  small  towns,  wash  the  contents  of 
cesspools  into  wells.  This  same  rainfall  flusli- 
ing  the  sewers  of  well-drained  towns,  and  in 
them  preventing  the  disease,  has  often  thus  a 
a  contrary  effect  in  town  and  country.  In  some 
places  the  subsoil  water,  permeating  a  bed  of 
gravel,  is  at  the  same  time  the  well  water  of  a 
village,  and  a  reservoir  of  its  sewage.  An  im- 
ported case  of  fever  will  under  these  conditions 
poison  almost  the  entire  community.  With  these 
examples  of  wholesale  dissemination  of  typhoid 
fever  must  be  mentioned  the  so-called  '  milk 
epidemics '  already  alluded  to.  A  case  of  fever 
occurs  at  a  farm,  or  among  the  employes  of  a 
dairy ;  from  defective  sanitary  arrangements  the 
water  iised  at  the  farm  or  dairy  becomes  contami- 
nated by  the  excreta;  this  is  added  to  the  milk 
as  an  adulteration,  or,  as  is  usually  said,  is 
used  in  washing  out  the  cans,  and  in  this  way 
the  poison  obtains  access  to  the  milk,  where 
apparently  it  must  increase  very  rapidly.  Hun- 
dreds of  cases  have  been  traced  to  a  single  dairy. 

More  commonly,  perhaps,  the  occurrence  of 
typhoid  fever  is  traceable  to  the  absence  of 
proper  sanitary  arrangements  in  individual 
houses.  Not  to  speak  of  cesspools  and  leaking 
drain-pipes  allowing  the  basement  to  be  sodden 
with  sewage,  sinks  or  water-closets  may  be  im- 
perfectly trapped,  and  sewer  gas  diffuses  through 
the  apartments  or  is  drawn  into  the  living-rooms 
by  fires,  or  is  forced  into  the  house  by  pressure  in 
the  main  drains,  when  the  poison  probably  enters 
the  system  through  the  lunge.    Or  the  waste- 


1680 


TYPHOID  FEVER. 


pipe  of  the  cistern  is  in  direct  commuuication 
with  the  drains,  and  sewer  gases  conveyed  by  it 
are  confined  in  the  space  under  the  cistern-lid, 
and  absorbed  by  the  water  used  for  drinking 
purposes,  which  conveys  the  poison.  In  con- 
nexion with  these  modes  of  dissemination  it 
should  be  borne  in  mind  that  well-made  and 
closefitting  doors  and  windows  may  aid  in  com- 
pelling foul  air  to  enter  from  the  drains  or  sub- 
soil, and  that  houses  in  elevated  situations,  and 
thus  apparently  well  placed  for  drainage,  are  in 
greater  danger  from  pressTire  of  gases  in  the 
main  drains. 

It  is  again  possible  that  emanations  from  a 
newly-opened  drain,  or  cesspool,  or  foul  privy, 
may  communicate  the  disease  by  atmospheric 
contagion — though  this  is  comparatively  rare, 
it  being  understood  always  that  typhoid  excreta 
form  part  of  the  contents.  But  a  drain  open  to 
the  air  throughout  its  course,  however  oflfensive, 
is  not  ,^0  likely  to  give  the  disease  as  closed  and 
unventilated  sewers ;  and  sewage-farms,  if  at  all 
well  managed,  are  quite  harmless. 

It  should  be  added  that  while,  in  this  country 
and  in  Europe  generally,  all  the  evidence  tends  in- 
creasingly to  confirm  the  dependence  of  typhoid 
fever  on  pre-existing  cases,  and  the  dissemi- 
nation by  drinking  water  as  its  chief  mode  of 
propagation,  observations  and  investigations  in 
India  appear  to  show  either  that  typhoid  fever 
can  there  arise  independently,  or  at  least  differ- 
ently, or  that  there  is  a  disease  not  yet  distin- 
guished from  typhoid  fever  which  has  a  different 
method  of  rise  and  spread. 

It  is  unnecessary  here  to  discuss  Petten- 
kofer's  hypothesis  that  the  varying  prevalence 
of  typhoid  fever  is  connected  with  the  varying 
level  of  the  subsoil  water,  which  as  it  rises  dis- 
places gases  which  have  become  saturated  with 
poison  from  the  soil  into  the  atmosphere.  It 
certainly  does  not  apply  to  the  facts  as  observed 
in  this  country. 

One  word  must  be  said  with  regard  to  indi- 
vidual susceptibility  to  the  disease,  and  with 
regard  to  predisposing  causes  acting  on  the 
individual.  It  is  a  matter  of  almost  daily 
observation  that  some  persons  never  contract 
typhoid  fever,  however  much  they  may  be  exposed 
to  the  poison,  while  others  take  it  readily ;  and  it 
is  almost  equally  obvious  that  certain  families 
are  extremely  susceptible,  and  liable  to  have  the 
disease  in  a  severe  form.  It  is  always  a  reason 
to  apprehend  a  formidable  attack  if  a  parent 
have  died  of  the  fever.  Typhoid  fever  may  occur 
at  any  age,  but  it  is  very  rare  in  advanced  life. 
It  is  probably  more  common  in  infancy  than  is 
generally  supposed,  as  it  is  easily  overlooked 
or  confounded  with  common  infantile  ailments. 
The  period  of  life  at  which  the  disease  is 
most  common  is  during  adolescence  and  the 
first  decade  of  adult  age.  Among  the  predis- 
posing causes  are  mental  depression  or  shock, 
over-work,  debility,  however  induced.  It  is 
natural  to  suppose  that  unfavourable  hygienic 
conditions  would  generate  a  predisposition,  but 
doubt  is  thrown  on  this  by  the  fact  that  typhoid 
fever  does  not  by  any  means  predominantly  affect 
the  poor.  The  influence  of  habitual  consumption 
of  impure  water  again  is  not  very  clear.  In 
some  instances  it  has  appeared  to  make  an  epi- 


demic severe,  but,  on  the  other  hand,  it  wouW 
almost  seem  that  the  inhabitants  of  some  towrui, 
the  water  of  which  is  constantly  contiiminated, 
acquire  an  immunity  from  the  dif-ease. 

Anatomical  Chawactees  and  Patuoloqy. — 
Special  interest  attaches  to  the  structural  lesions 
which  take  place  in  typhoid  fever,  as  they  are 
closely  associated  with  the  symptoms,  and  are 
accountable  for  many  of  the  complications 
which  occur.  The  primary  change  is  in  the 
blood,  but  in  this  there  is  nothing  characteristic. 
In  fatal  cases  local  congestions  and  inflammations 
are  met  with  in  the  lungs  and  other  organs,  but 
the  special  and  characteristic  lesions  are  those 
taking  place  in  the  intestines  and  mesenteric 
glands.  The  intestinal  mucous  membrane  of  the 
ileum  generally  presents  the  appearances  of 
acute  catarrh;  but  the  chief  seat  of  the  mor- 
bid changes  is  Payer's  patches,  and  the  changes 
consist  in  a  gradual  infiltration  of  the  glands 
here  crowded  together,  followed  by  ulceration. 
The  process  is  divisible  into  three  stages — of  infil- 
tration, idcemtion,  and  separation  or  resolution, 
each  of  which  may  be  said,  speaking  roughly,  to 
occupy  a  week.  In  the  first,  that  of  infiltration, 
the  glands  of  Peyer's  patches  are  swollen  and 
distended  by  a  corpuscular  exudation.  The  entire 
patch  is  thickened  and  raised  above  the  level 
of  the  surrounding  mucous  membrane ;  has  a 
reddish,  or  fawn,  or  grey  colour,  according  to  the 
intensity  and  stage  of  the  infiammation ;  and  an 
irregular  surface ;  is  firm  to  the  touch ;  opaque 
when  the  intestine  is  held  up  to  the  light,  often 
showing  through  the  peritoneal  covering. 

The  patches  are  attacked  successively  from 
below  upwards,  and  as  they  are  largest  and  most 
numerous  at  the  lower  end  of  the  ileum  near  the 
ileo-csecal  valve,  it  is  here  that  the  lesions  are 
most  extensive  and  most  advanced. 

In  about  a  week  the  follicles  begin  to  ulcerate, 
or,  as  it  is  sometimes  said,  burst.  This  marks 
the  beginning  of  the  second  stage ;  as  it  pro- 
gresses, the  minute  ulcerations  extend  and  coa- 
lesce, the  patch  having  first  a  worm-eaten  appear- 
ance, and  later  becoming  one  large  ulcer,  which 
may  be  superficial  or  deep ;  in  very  severe  cases 
the  patches  slough  and  fall  off  as  a  whole,  a  deep 
line  of  demarcation  forming  round  them.  At 
this  period  they  are  stained  with  bile,  or  when 
gangrenous  are  almost  black. 

During  the  third  week  in  mild  cases  a  sort  of 
resolution  may  occur,  the  infiltrated  material 
being  broken  down  and  absorbed ;  and  this  change 
probably  takes  place  in  patches  high  up  in  the 
ileum  when  in  those  lower  down  there  is  ulcera- 
tive destruction.  For  the  most  part  this  stage  is 
occupied  by  the  separation  by  ulceration  or 
sloughing  of  the  affected  patches,  and  an  ulcer  is 
left  of  corresponding  size  and  shape.  Of  course, 
as  the  patches  rim  longitudinally  along  the 
aspect  of  the  bowel,  away  fi'om  the  mesenteric 
attachment,  the  ulcers  also  have  their  long  dia- 
meter in  the  same  sense.  The  superficial  layer  only 
of  the  mucous  membrane  may  be  ulcerated,  or  its 
entire  thickness  may  be  destroyed,  and  where 
there  has  been  necrosis  of  a  pat«Ii  as  a  whole, 
the  muscular  coat  may  be  implicated,  and  even 
in  some  cases  the  peritoneal  covering.  When 
the  muscular  fibres  are  laid  bare,  and  especially 
when  they  are  partially  destroyed,  the  base  of 
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the  ulcer  will  Lave  a  shreddy  appearance.  Large 
vessels  may  be  opened, giving  rise  to  haemorrhage; 
or  perforation  of  the  intestine  may  take  place 
from  necrosis  of  the  serous  coat,  near  the  centre 
of  the  ulcer,  and  a  perforation  formed  in  this 
way  win  usually  be  large. 

At  the  end  of  the  third  week  the  separation  of 
the  diseased  patches  will  be  completed,  and  the 
ulcerations  left  begin  to  granulate.  There  is  for 
3ome  time  a  liability  to  hcemorrhage  from  erosion 
of  vessels,  and  perforation  may  still  occur,  the 
apertures  now,  however,  being  as  a  rule  minute. 
Unless  perforation  has  been  preceded  by  adhesion 
to  some  neighbouring  coil  of  inte.'jtine,  which  may 
possibly  be  the  case  at  this  period,  the  escape  of 
gas  and  extravasation  of  liquid  faecal  matter 
will  set  up  general  peritonitis,  which  is  almost 
always  fatal.  The  time  required  for  complete 
healing  of  the  ulcers  varies. 

Besides  the  large  ulcers  formed  in  the  patches 
of  Pcyer,  it  is  not  uncommon  to  find  smaU  cir- 
cular ulcerations  scattered  over  the  mucous 
membrane,  and  at  times  minute  dis.seminated 
ulcers  constitute  the  predominant  lesion,  Peyer's 
patches  being  absent,  or  if  present,  little  affected. 
The  large  intestine  is  usually  healthy  or  nearly 
so,  the  ileo-csecal  valve  foritiing  a  sharp  demar- 
cation between  healthy  and  diseased  mucous 
membrane,  but  in  some  cases  there  are  numerous 
small  ulcerations  in  the  caecum  and  colon. 

The  changes  in  the  mesenteric  glands  are 
secondary  to  those  in  the  intestinal  mucous  mem- 
brane. The  glands  are  enlarged,  firm,  pink  or 
fawn-coloured,  and  present  on  section  a  corpus- 
cular infiltration  like  that  affecting  the  agmi- 
nated  glands.  Later,  they  become  paler  and  softer, 
and  may  gradually  return  to  a  normal  condition, 
or  may  undergo  caseation. 

The  spleen  is  almost  always  much  enlarged, 
dark  in  colour,  and  soft. 

Granular  degeneration  of  the  gland-cells  <'f 
the  liver  and  kidneys,  of  the  muscular  fibres  of 
the  heart,  and  of  the  voluntary  muscles  gene- 
rally, is  a  constant  morbid  change.  It  is  due  to 
the  prolonged  high  fever,  and  proportionate  to 
its  severity  and  duration  ;  when  it  reaches  an 
advanced  stage,  it  may  be  the  cause  of  fatal  syn- 
cope from  failure  of  the  heart. 

Symptoms.  —  Tlie  pmod  of  incubation  of 
typhoid  fever  is  not  definitely  known.  There  is 
great  difSculty  in  fixing  it,  as  the  date  of  expo- 
sure to  the  poison  can  rarely  be  exactly  ascer- 
tained, and  the  onset  of  the  attack  is  usually 
insidious.  It  is  certain,  however,  that  the  in- 
cubation-period is  long,  probably  in  most  cases 
about  twenty-one  days.  Instances  are  on  record 
in  which  the  disease  appears  to  have  come  on 
immediately  aftir  exposure  to  powerful  emana- 
tions from  sewers  which  have  burst,  or  have 
been  opened  on  account  of  obstruction,  but 
they  are  quite  exceptional.  The  incubation  is 
not  attended  by  any  marked  symptoms ;  some- 
times the  appetite  falls  off,  the  tongue  becomes 
furred,  and  there  is  headache  or  depression,  but, 
as  a  rule,  the  patient  is  not  debarred  from  his 
avocation,  and  there  may  be  no  complaint  of  any 
kind. 

Invasion.— The  invasion  is  almost  always 
insidious;  occasionally  severe  headache  sots  in 
scddenly,  with  depression,  muscular  weakness, 


general  pains,  and  chilliness  almost  amounting 
to  rigor;  but,  as  a  rule,  the  patient  at  first  feels 
simply  out  of  sorts,  loses  appetite,  is  indi-sposed 
for  his  usual  work  or  for  exertion  of  any  kind. 
Epistaxis  is  not  uncommon.  The  headache  in- 
creases;  the  prostration  becomes  greater ;  sensa- 
tions of  cold  down  the  back,  alternating  with 
hfat  and  slight  flushing,  come  on  at  inter- 
vals. At  this  point  medical  advice  is  usually 
sought,  when  the  patient  giving  the  above 
history  wiU  be  found  to  present  the  usual  indi- 
cations of  the  febrile  state — the  pulse  will  be 
increased  in  frequency,  the  temperature  raised, 
and  the  tongue  will  have  a  whitish  or  yellow 
coat,  thick  or  thin  in  different  cases.  The  bowels 
may  be  confined  or  relaxed;  the  urine  high- 
coloured  and  diminished  in  quantity,  or  so  far 
apparently  normal. 

In  endeavouring  at  this  early  period  to  decide 
whether  tlie  case  is  one  of  enteric  fever,  the  first 
thing  to  be  done  is  to  exclude  local  inflammation 
as  a  cause  of  the  pyrexia.  Among  the  positive 
indications  the  appearance  of  the  patient  is  often 
a  guide  ;  he  may  look  more  heavy  and  oppressed 
than  is  accounted  for  by  the  temperature  or  the 
duration  of  the  illness,  and  may  be  more  pros- 
trate. The  tongue,  as  a  rule,  is  not  thickly 
coated,  and  the  fur  does  not  extend  quite  to  the 
margins  or  tip,  which  even  now  may  be  unduly 
red.  The  abdomen  may  be  tumid,  and  there 
may  be  some  tenderness  over  the  right  iliac  fossa, 
but  the  absence  of  these  symptoms  does  not  ex- 
clude enteric  fever.  The  recurrence  two  or  three 
times  of  slight  epistaxis  during  the  first  few 
days  of  a  severer  attack  would  increase  the  pre- 
sumption of  the  disease  being  typhoid.  The 
temperature,  however,  if  it  is  watched  from  the 
first,  affords  tlie  most  conclusive  early  evidence 
of  the  disease ;  it  rises  with  remarkable  regu- 
larity from  day  to  day,  and  is  from  one  to  two 
degrees  higher  in  the  evening  than  in  the  morn- 
ing ;  the  appearance  of  the  temperature-chart 
recording  morning  and  evening  observations  is 
highly  characteristic,  and  may,  indeed,  almost  be 
called  diagnostic.  The  opportunity  of  watching 
this  gradual  rise,  however,  is  often  wanting  ;  but 
if,  on  the  third  or  fourth  day  of  an  illness,  with- 
out obvious  local  cause  we  find  a  temperature  of 
103°  or  104°  Fah.,  and  especially  if  the  evening 
rise  and  morning  fall  are  marked,  the  probabili- 
ties are  that  the  case  is  one  of  enteric  fever, 

As  has  been  stated,  the  fuvor  is  of  long  dura- 
tion, lasting  from  twenty-one  to  thirty  days  on 
an  average,  and  probably  the  clearest  idea  of  the 
course  and  progress  of  the  disease  will  be  con- 
veyed by  a  brief  description  of  the  condition  of 
the  patient  week  by  week,  during  an  average 
attack. 

At  the  end  of  the  first  week  the  temperature 
will  have  reached  the  level,  whatever  that  maybe, 
which  will  be  maintained  in  the  absence  of  com- 
plications, throughout  the  dominant  stage  of  the 
disease—  103°,  104°,  or  105°  Fah.  in  the  evening. 
1°  or  i^°Fah.  lower  in  the  morning;  in  mild 
cases  it  may  not  be  more  than  10'2°  Fah.  when 
highest.  The  fever  is  now  well-ostaMished,  and 
all  its  characteristic  features  will  be  more  or  less 
pronounced.  The  initial  headache  will  in  most 
cases  have  disappeared ;  the  patient  lies  on  the 
back  or  on  either  fiide ;  the  face  is  flushed. 


1682  TYPHOID 
often  presenting  ii  bright,  patch  on  the  cheeks, 
rarely  dusky ;  the  expression  is  good ;  the  eyea 
are  bright  and  observant ;  the  skin  is  more  or 
less  hot,  usually  dry,  but  often  moist  at  some 
period  of  the  day.  The  pulse  is  frequont, 
80,  100,  or  120— short,  large,  and  very  often 
dicrotous.  A  short  cough  is  common;  and  a 
scattered  sibilus,  heard  on  auscultiiting  tiie 
lungs,  is  so  frequent  as  to  constitute  a  feature 
of  the  disease.  The  tongue  will  be  moist,  with 
a  white  or  yellowish  fur  thinning  off  towards  the 
edges  and  tip,  where  the  mucous  membrane  is  red, 
and  the  fungiform  papillae  often  conspicuous. 
The  abdomen  will  be  more  or  less  tumid ;  and 
on  pressure  tenderness  may  be  elicited  in  tho 
right  iliac  fossa,  and  gurgling  of  liquid  and 
gas  may  be  felt  in  the  intestine.  It  is  to  be 
understood  that  the  gurgling  is  an  incident 
attendant  on  dinrrhoea,  and  is  absent  in  cases 
where  there  is  constipation.  The  spleen  may 
sometimes  be  felt  below  the  ribs,  and  when 
not  reached  from  the  left  hypochondrium  may 
give  an  enlarged  area  of  dulness  on  percus- 
sion, ^ut  it  will  not  yet  have  reached  its  full 
size.  The  characteristic  spots  may  occasionally 
be  found,  but  though  they  have  been  seen  as 
early  as  the  fourth  or  fifth  day,  they  do  not 
usually  come  out  till  after  a  week  or  more  of 
fever.  The  bowels  will  mostly  act  loosely,  and 
sometimes  frequently,  so  that  there  is  diarrhoea. 
The  urine  will  be  high-coloured  and  generally 
turbid.  The  motions  will  have  a  powerful  and 
ofiFensive  peculiar  odour ;  they  wiU  be  copious, 
liquid,  rather  pale,  yellowish  or  drab  in  colour, 
with  flocculi.  A  familiar  descriptive  comparison 
is  to  '  pea-soup.' 

A  week  later,  that  is  on  the  Hth  or  loth  daj, 
the  disease  will  have  told  obviously  upon  the 
patient.  He  will  lie  mostly  on  his  back,  and 
little  on  his  side.  The  face,  still  flushed,  and 
presenting  often  the  red  patches  on  the  cheeks, 
will  begin  to  look  worn  and  thin;  the  eyes, 
still  briglit,  will  be  less  observaiit.  The  hand 
may  be  unsteady  when  held  out,  and  there  may 
be  slight  twitchings  of  the  lips.  There  may  be 
restlessness  or  even  sleeplessness,  and  very  often 
delirium.  It  has  been  stated  that  delirium 
mostly  sets  in  about  the  twelfth  day,  but  the 
time  varies  greatly.  At  first  the  patient  is  con- 
fused on  waking  from  sleep,  does  not  quite  know 
where  he  is,  and  appears  to  have  been  dreaming, 
but  soon  collects  himself ;  later  he  fails  to  shake 
off  the  confusion  of  thought,  and  ho  may  talk 
incoherently,  may  ramble,  in  fact,  as  it  is  said. 
At  this  period  the  delirium  does  not  go  beyond 
slight  rambling,  and  it  is  rarely  violent  at  any 
stage. 

The  pulse  will  be  more  frequent,  less  full, 
weaker;  dicrotism  is  rarely  well  marked.  The 
lungs  will  not  have  undergone  much  change; 
the  sibilant  sounds  may  be  more  numerous. 

The  tongue  will  be  more  characteristic ;  the  fur 
will  be  represented  by  a  thin  yellow  or  brownish 
streak  down  the  centre,  while  the  tip  and  edges 
will  be  red  and  angry.  There  will  be  a  ten- 
dency to  dryness,  and  generally  the  entire  tongue 
looks  shrunken  and  pointed. 

The  abdomen  will  be  larger  and  more  tense, 
and  tho  tenderness  and  gurgling  in  the  right 
iliac  fossa  more  marked ;  the  spleen  will  be 
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larger.  Now  the  eruption  may  be  expected  to 
present  itself,  if  at  all,  but  it  must  be  remem- 
bered that  it  is  absent  in  a  considerable  propor- 
tion of  cases — a  proportion  estimated  by  some 
observers  at  30  per  cent.  The  eruption  consiste 
of  small  pink  spots,  about  the  size  of  a  pin't 
head,  slightly  raised  and  pointed,  well-defined, 
and  disappearing  on  pressure,  or  when  the  skiL 
is  stretched,  to  re-appear  when  the  pressure  i& 
withdrawn.  They  are  usually  few  in  number 
and  are  distributed  irregularly  over  the  abdomen 
and  chest ;  but  sometimes  they  are  very  profuse, 
the  number  having  no  relation  whatever  to  ths 
severity  or  character  of  the  attack.  The  spots 
do  not  all  come  out  at  once,  but  in  successive 
crops,  till  the  end  of  the  fever;  the  duration  of 
individual  spots,  as  observed  by  surrounding  them 
with  a  ring  of  ink  and  dating  them,  being  about 
four  days.  It  has  been  recommended  that  the 
back  should  be  searched  for  spots,  but  conclu- 
sions from  eruption  found  here  only  would  be 
unreliable,  as  the  back  is  seldom  free  from  spots, 
and  there  is  nothing  very  peculiar  in  the  spots  of 
typhoid  fever  to  distinguish  them  from  others. 

If  the  case  is  characterised  by  diarrhcea,  it  is 
usually  at  this  period  that  it  begins  to  be  most 
troublesome ;  the  stools  have  the  appearances 
already  described. 

The  temperature  will  be  maintained  at  about 
the  same  height  as  at  the  end  of  the  first  week, 
but  not  uncommonly  there  is  about  ^lis  time  a 
deceptive  remission  of  fever,  and  it  is  perhaps 
worthy  of  remark  that  the  active  ulceration  is 
now  coming  to  an  end.  The  fever  which  persists 
after  this  period  has  indeed  been  attributed  to 
septic  absorption  from  the  intestinal  ulcers — 
with  doubtfvd  justice,  however. 

It  is  from  the  later  part  of  the  second  week 
onward  that  complications,  both  local,  such  as 
haemorrhage  or  perforation  from  ulceration  and 
separation  of  sloughs,  and  general,  such  as  pneu- 
monia, are  to  be  apprehended. 

The  end  of  the  third  week  finds  the  sufferer 
at  his  worst.  If  he  is  now  able  to  turn  in  bed 
and  to  lie  on  either  side,  and  if  other  sjTnptoms 
correspond  with  this  indication  of  power,  the 
ease  is  favourable.  In  a  severe  attack  he  will 
lie  on  his  back,  and  probably  tend  to  slip  down 
in  bed.  The  face  may  be  either  pale  or  dusky; 
its  look  will  be  that  of  prostration.  The  patient 
IS  mostly  very  deaf,  often  dull  of  apprehension, 
so  that  he  is  with  diflBculty  made  to  put  out  hig 
tongue ;  he  may  be  half  unconscious,  or  in  the 
condition  of  coma- vigil,  a  stuporous  sleep  with 
the  eyes  half  open  ;  or  he  may  be  restless,  with 
muttering  delirium,  picking  at  imaginary  objects 
in  the  air,  or  at  the  bedclothes.  Sometimes  the 
slightest  pressure  on  any  part  of  the  body  ap- 
pears to  give  pain,  or  the  patient  may  start  in 
great  alarm  when  spoken  to.  The  body  will  be 
emaciated;  the  skin  thin,  pale,  dry,  and  birsh; 
the  muscles  wasted ;  the  tendons  starting  up,  from 
sudden  irregular  muscular  contractions  (svhsul- 
tus  tendinum')  when  the  limbs  are  at  rest,  while 
attempted  movements  are  attended  with  jnctita- 
tions  and  tremors;  the  lips  tremble  and  the 
tongue  twitches  when  the  patient  speaks  or  puts 
out  the  tongue.  A  tap  with  the  end  of  the  finger 
on  the  pectoral  muscle  will  cause  a  small  swell- 
ing to  rise  on  the  epot — the  so-called  '  myoidema,' 
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due  to  contraction  of  the  degenerated  fibres ;  it 
lasts  for  twenty  or  thirty  seconds.  The  tongue 
is  shrivelled,  dry,  brown,  or  even  black,  destitute 
of  true  epithelium,  dry  and  shiny,  or  coated  with 
sticky  slime  or  with  black  sordes.  Sometimes 
it  cannot  be  protruded  at  all.  The  roof  of  the 
mouth  will  be  similarly  coated;  and  there  will  be 
sordes  on  the  teeth,  and  perhaps  on  the  lips. 

The  pulse  will  be  small,  soft,  extremely  weak, 
often  very  frequent — 130  or  upwards  per  minute 
iu  bad  cases  ;  the  beats  run  into  each  other,  and 
are  not  distinct,  giving  the  undulatory  sphyg- 
mographic  trace.  The  heart  is  extremely  weak  : 
the  impulse  absent,  or  a  mere  tap;  the  first  sound 
short  and  feeble,  or  altogether  extinguished. 
The  lungs  exhibit  evidence  of  hypostatic  con- 
gestion, impairment  of  resonance,  and  imperfect 
entry  of  air  all  over  the  posterior  aspect  of  one 
or  both  sides  of  the  chest. 

The  abdomen  will  usually  be  distended;  spots 
may  be  present  and  continue  to  come  out.  There 
may  or  may  not  be  diarrhcea.  The  stools  may  be 
passed  unconsciously  ;  and  there  may  be  reten- 
tion, or  more  frequently  incontinence,  of  urine. 
Bedsores  often  form  rapidly,  unless  the  nursing 
is  both  careful  and  skilful. 

A  tendency  to  recovery  is  usually  indicated  by 
improvement  in  the  temperature,  pulse,  tongue, 
and  abdomen.  The  temperature  gradually  falls, 
but  at  first  this  is  shown  chiefly  by  the  increas- 
ingmorning  remissions,  giving  a  greater dilFerence 
between  the  morning  and  evening  temperatures, 
and  showing  on  the  chart  greater  zigzags ;  the 
evening  temperature  then  begins  to  fall  day  by 
day.  The  pulse  becomes  less  frequent,  and  more 
full  and  distinct ;  the  tongue  gradually  cleans, 
beginning  at  the  margins  ;  the  abdomen  subsides, 
the. diarrhoea  ceases;  and  strength  returns  little 
by  little.  In  fatal  cases  the  mode  of  death,  when 
not  due  to  some  complication,  may  be  by  asthenia, 
or  more  frequently  by  coma  and  asthenia  com- 
bined; hyperpyrexia  is  not  uncommon  as  a 
phenomenon  of  the  moribund  condition ;  and  as 
the  heart  fails,  hypostatic  congestion  of  the  lungs 
is  usually  very  marked. 

Helapses. — Relapse  is  very  common  in  enteric 
fever.  It  usually  occurs  about  ten  days  after 
the  subsidence  of  the  temperature  in  the  primary 
attack,  and  is  sometimes  attributed  to  prema- 
ture administration  of  solid  food,  but  more 
commonly  has  no  such  cause.  A  true  relapse  is 
not  merely  a  recurrence  of  pyrexia,  but  a  return 
of  all  the  phenomena  of  the  fever.  Fresh  Peyer's 
patches  are  attacked,  and  there  is  frequently  a 
fresh  outbreak  of  the  spots  at  about  the  same 
period  after  the  initial  symptoms,  or  often 
earlier.  The  relapse,  however,  is  rarely  as  long 
as  the  original  fever ;  very  commonly,  indeed, 
the  third  stage,  that  of  so-called  infective  or 
pysemio  fever,  is  wanting,  and  when  this  is  so, 
it  is  proljable  that  there  is  no  ulceration  of 
the  intestinal  glands.  Fortunately,  also,  it  is 
not  so  often  fatal  as  might  be  expected,  seeing 
that  the  patient  is  reduced  by  the  first  attack. 
A  second  or  a  third  relapse  may  take  place; 
the  writer  has  even  indeed  seen  a  fourth,  the 
patient  recovering,  and  surviving  five  distinct 
attacks  of  fever,  each  of  wliich  was  severe.  No 
satisfactory  explanation  of  the  relapse  of  typhoid 
fever  has  been  given.    It  has  been  slid  that 
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there  is  a  re-infection  of  the  subject  by  poison 
lodged  in  the  mesenteric  glands,  but  it  is  not  easy 
to  understand  why  he  should  be  susceptible  to 
the  infiuence  of  the  poison  from  this  source, 
when  for  the  most  part  the  susceptibility  to  the 
disease  is  exhausted  by  an  attack. 

Special  Symptoms  and  Complications. — 
Tliese  are  so  numerous  and  varied  that  it  has 
been  thought  better  to  describe  them  separately, 
rather  than  to  interrupt  the  account  of  the 
fever. 

Hemorrhage. — This  occurs  in  about  6  or  8  per 
cent,  of  the  cases.  It  may  come  on  as  early  as 
the  tenth  day,  but  more  commonly  it  is  between 
the  fourteenth  and  the  twenty-fourth  days,  and  in 
the  later  rather  than  the  earlier  part  of  this  pe- 
riod ;  bleeding  may  be  provoked  by  imprudence 
in  diet,  or  by  exertion  later  still.  The  hemor- 
rhage is  due  to  the  erosion  of  some  vessel  during 
the  ulceration  of  Peyer's  patches,  without  pro- 
tective plugging  by  fibrin,  or  to  vessels  being 
laid  open  by  the  detachment  of  a  slough.  The 
quantity  of  blood  lost,  and  the  rate  at  which  it 
is  poured  out,  vary  greatly.  Sometimes  the 
fact  of  hifimorrhage  having  taken  place  is  only 
known  by  the  stools  being  black,  sticky,  and  ofiTen- 
sive.  At  other  times  the  blood  is  discharged  in 
large  clots,  or  it  may  be  extravasated  so  rapidly 
that  it  is  liquid  and  red,  not  ha%'ing  had  time  to 
become  blackened  and  coagulated  by  the  intes- 
tinal contents  or  secretions.  When  the  haemor- 
rhage is  considerable,  the  patient  is  rendered  pale 
and  pulseless.  The  temperature  always  falls, 
and  not  unfrequentl'y  the  loss  of  blood  can  be 
recognised  before  it  appears  in  the  stools  by 
this  fall  of  temperature,  and  by  the  pulse  aud 
general  appearance  of  the  patient.  It  is  snid 
that  severe  and  persistent  headache  early  in  the 
attack  is  often  followed  by  haemorrhage  in  a  later 
stage.  • 

This  complication  is  always  attended  with 
anxiety,  and  often  exhausts  the  strength  of  the 
suflTerer ;  but  it  is  not  by  any  means  necessarily 
fatal.  In  manj'  cases,  indeed,  the  occurrence  of 
considerable  haemorrhage  marks  the  setting  in 
of  improvement ;  the  temperature  which  falls  on 
account  of  the  loss  of  blood  does  not  rise  again; 
the  patient  becomes  clearer  and  less  heavy  and 
oppressed  ;  the  tongue  cleans ;  and  all  unfavour- 
able symptoms  gradually  subside. 

Perforation. —  This,  like  haemorrhage,  may 
occur  early  or  later;  when  early  it  is  due  to  the 
entire  thickness  of  the  intestinal  wall  being  im- 
plicated in  the  necrosis  of  the  Peyer's  patch,  and 
the  perforation  may  then  be  large.  Later,  at  the 
end  of  the  third  week  or  afterwards,  the  perfo- 
ration results  from  ulceration,  and  is  often 
very  minute.  Unless  adhesive  inflammation  at 
once  glues  the  affected  point  to  a  neighbouring 
coil  of  intestine  or  to  the  abdominal  wall,  there 
is  extravasation  of  intestinal  gases  and  liquid 
into  the  peritoneal  cavity,  producing  general  and 
fatal  peritonitis. 

It  might  be  expected  that  this  occurrence 
would  give  rise  to  severe  pain,  but  very  often 
there  is  neither  pain  nor  tenderness.  The  ab- 
domen, however,  rapidly  becomes  distended., 
often  to  an  extreme  degree  ;  its  walls  are  abso- 
lutely motionless  in  respiration  ;  and  on  the  ap- 
plication of  the  hand  and  making  pressure,  there 
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13  not  only  tension  but  resistance  of  a  peculiar 
kind,  which  is  highly  characteristic.  With  (he 
local  symptoms  there  are  evidences  of  shock; 
groat  anxiety  of  countenance,  which  may  bo 
Hushed  and  beaded  with  perspiration,  or  pallid 
and  livid ;  extreme  frequency  of  pulse,  often 
140,  160,  or  200,  which  is  small  and  weak;  and 
very  great  frequency  of  respiration.  The  respi- 
ratory distress  is  so  marked  that,  in  some  in- 
stances which  the  writer  has  been  called  to  see, 
'  the  perforation  had  been  overlooked,  and  the 
',  condition  attributed  to  some  lung-complication, 
i  PeriYoTJiYw.— Peritonitis,  without  antecedent 
perforation,  is  an  occasional  complication  of 
typhoid  fever.  It  differs  from  the  peritonitis 
Ciiused  by  perforation  in  the  more  gi-adual  onset, 
and  in  the  less  urgent  character  both  of  local 
signs  and  general  symptoms— of  the  latter  espe- 
cially. 

Ti/m-panites.—  Great  distension  of  the  abdomen 
by  flatus  is  not  tincommon  in  the  course  of 
typhoid  fever,  coming  on  independently  of  peri- 
tonitis or  perforation.  Most  frequently  it  gra- 
dually appears  late  in  the  di.'sease,  together  with 
other  symptoms  of  prostration  of  the  nervous 
system,  but  it  may  set  in  abruptly  within  the 
first  week,  and  it  is  then  prognostic  of  an  early 
fatal  issue.  Simple  tympanites  is  distinguii-hed 
from  peritonitic  distension  by  the  difference  in 
the  feel  to  the  hand;  but  chiefly  by  the  fact 
that  the  respiratory  movements  of  the  abdomen 
are  not  suppressed,  though,  of  eo\;rse,  impeded. 
Absence  of  pain  is  so  common  in  the  peritonitis 
of  typhoid  fever,  that  it  is  no  criterion  by  which 
to  distinguish  inflammation  from  tympanitic 
distension. 

Diarrhoea. — As  has  been  stated,  the  bowels  are 
usually  loose  in  typhoid  fever.  Not  unfrequently 
this  looseness  becomes  excessive,  and  is  thus  a 
cause  of  exhaustion  and  a  source  of  danger. 
Unless  there  is  blood  in  them,  the  stools  are 
more  liquid,  frequent,  and  copious,  but  not  other- 
wise different  from  the  usual  typhoid  motions. 

Albumimiria. — Albuminuria  is  not  uncommon 
as  a  complication  of  typhoid,  and  it  may  be 
accompanied  with  convulsions,  though  it  is  by 
no  means  so  dangerous  as  in  typhus.  The 
albuminuria  may  be  the  effect  of  the  poison  or 
of  the  fever-processes  on  the  blood,  or  it  may 
indicate  nephritis.  In  the  former  case,  whicli  is 
much  more  common,  the  urine  does  not  differ  in 
appearance  from  this  secretion  as  usually  seen 
at  the  stage  of  the  disease  at  which  it  is  pre- 
sent, and  the  albumen  is  only  detected  by 
examination  ;  in  the  latter,  the  urine  will  be 
scanty  and  dark-coloured,  as  in  desquamative 
nephritis,  when  it  is  not  a  complication  of 
typhoid  fever. 

Pneumonia. — Inflammation  of  the  lung  may 
come  on  early  or  late  in  the  course  of  typhoid 
fever.  When  early  it  is  usually  a  lobar  croupous 
pneumonia,  not  differing  greatly  from  ordinary 
pneumonia;  in  the  later  stages  it  is  often  a 
combination  of  lobular  catarrh  with  hypostalic 
consolidation.  The  symptoms  are  not  marked. 
The  temperature  rises  or  is  more  sustained ; 
there  is  increased  frequency  of  the  pulse  and 
respiration,  and  poriinp.?  obvious  respiratory 
distress;  the  face  may  be  flushed  or  anxious. 
As  a  rule,  there  is  little  or  no  cough  or  oxpecto- 
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ration.  Examination,  when  practicable,  reveals 
the  ordinary  physical  signs. 

Pulmonary  gangrene. — Gangrene  of  the  lung 
may  occur  from  obstruction  of  branches  of  the 
pulmonary  artery  by  fibrinous  coagula  carried 
from  the  heart. 

Pleurisy. — Pleurisy  is  occasionally  met  witli 
as  a  complication  of  typhoid  fever.  It  does  not 
give  rise  to  much  pain,  and  may  easily  be  over- 
looked, the  condition  of  the  patient  precluding 
careful  examination. 

Thrombosis. — Thrombosis  may  be  either  a 
complication  or  a  sequel  of  typhoid  fever.  It 
arises  from  the  languid  state  of  the  circulation, 
and  from  the  condition  of  the  blood,  which  is 
liable  to  coagulate.  The  femoral  vein  and  its 
branches  are  the  vessels  most  commonly  ob- 
structed ;  there  may  be  deep-seated  yain  and 
tenderness  in  the  calf  or  in  the  gluteal  region 
for  a  day  or  two  before  the  large  vein  is  affected. 
Thrombosis  gives  rise  to  pain  and  swelling  of 
the  limb,  with  some  oedema,  and  the  vein  can 
usually  be  felt  as  a  solid  cord  ;  there  is  a  new 
access  of  pyrexia,  especially  if  convalescence  have 
already  set  in. 

Eihbolism. — Embolism  by  plugs  of  fibrin  de- 
posited in  the  heart,  and  subsequently  launched 
into  the  arteries,  may  occur  in  any  part  of  the 
body.  Hemiplegia  may  occur  from  this  cause  in 
the  coui-se  of  typhoid  fever;  or  occasionally,  but 
very  rarely,  gangrene  of  part  of  a  limb. 

Parotitis. — Parotid  abscess  is  less  common  in 
typhoid  than  in  typhus  fever;  but  it  may  occur 
in  very  severe  cases,  and  is  then  an  additional 
source  of  danger. 

Sequelae. — Enteric  fever  always  leaves  the 
patient  weak,  .and  the  debility  hists  long.  This 
is  due  not  merely  to  the  waste  of  tissue  by  the 
protracted  fever,  but  to  the  fact  that  the  intes- 
tinal and  mesenteric  lesions  interfere  with  ab- 
sorption of  nutrient  material.  In  some  cases 
the  patient  never  recovers  strength,  but  gradu- 
ally becomes  emaciated,  and  dies  from  asthenia 
or  from  some  intercurrent  attack.  Occiisionally 
the  ulcerations  do  not  heal,  and  they  may  prove 
fatal  after  the  lapse  of  a  considerable  time. 
Phthi-sis  again  may  be  started  by  an  attack  of 
typhoid  fever,  usually,  but  not  invariably,  in  an 
individual  predisposed  to  the  disease.  Insanit)"- 
is  another  occasional  sequel ;  the  most  common 
form  of  mental  derangement  is  melancholia,  but 
there  may  bo  acute  mania.  It  may  come  on 
almost  immediately,  the  patient  never  appearing 
quite  to  recover  his  faculties  after  the  stupor  of 
a  severe  attack  ;  or  it  may  develop  itself  at  an 
early  or  late  stage  of  convalescence,  or  not  till  a 
still  later  period. 

VAniETii-.s. — To  complete  the  account  of  ty- 
phoid fever,  some  of  the  principal  deviations  from 
the  ordinary  course  and  type  of  the  disease  must 
be  enumerated,  and  in  the  first  place  it  must  be 
understood  that,  both  in  individual  cases  and  in 
entire  epidemics,  typiioid  fever  may  run  its  course 
without  rise  of  temperature,  the  characteristic 
lesions  being  found  after  death.  Again,  there  is 
sometimes  so  little  general  depression  of  strength 
that  the  sufferer  may  walk  about,  and  carry  on 
his  usual  avocations  up  to  a  late  period  of  ihe 
attack.  The  term  typhus  nmbulan.i,  or  ambiila- 
torius,  has  been  applied  to  such  cases.  Tlie 
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writer  has  known  several  instances  in  wliich 
.patients  have  walked,  into  the  London  Fever 
Hospital  with  perforation. 

Infantile  Bemittent  Fever. — Infantile  re- 
mittent fever  is  so  called  from  the  remissions 
often  observed  iu  typhoid  fever  affecting  young 
children.  Ko  special  description  is  necessary, 
the  disease  pursuing  much  the  same  coui-se  i'n 
children  as  in  adults,  only  with  greater  fluctua- 
tions.   Spots  are  less  frequently-  seen. 

Typhoid  Fever  with  Constipation. — This 
lenlly  constitutes  a  distinct  variety,  the  consti- 
pation persisting  throughout,  and  not  merely 
lasting  for  a  few  days  and  then  giving  place  to 
diarrhoea. 

Bilious  Fever  (Fievre  bilicuse). — This  is  re- 
cognised as  a  special  form  of  typhoid  fever  by 
l-'rench  observers,  and  deservedly  so.  The  charac- 
terietic  feature  is  frequent,  sometimes  almost  in- 
cessant, vomiting  of  liquid  containing  bile,  both 
after  food  and  when  no  food  has  been  taken. 
Severe  headache  often  persists  throughout  the 
attack.  The  temperature  does  not,  as  a  rule, 
rise  high,  and  it  fluctuates  much;  the  face  is 
pale  and  anxious;  the  pulse  is  frequent  and  very 
weak;  the  tongue  is  usually  coated,  and  may 
be  white  or  yellow.  It  is  a  very  dangerous  form 
of  the  disease,  and  may  end  fatally  early  by 
simple  asthenia,  without  delirium  or  comatose 
symptoms. 

Typhoid  Fever  with  Meningitis. — True 
meningitis  sometimes,  though  rarely,  occurs  at  an 
early  period  of  typhoid  fever, and  is  attended  with 
excitement,  which  may  be  maniacal  in  character, 
or  violent  delirium,  and  perhaps  pain  in  the 
head. 

Abortive  Typhoid. — This  is  sometimes  de- 
scribed as  'fourteen-day  fever.'  After  well- 
marked  symptoms  of  the  attack,  the  temperature 
is  not  maintained,  but  gradually  subsides.  Such 
cases  are  mostly  set  down  as  common  continued 
fever,  or  febricula. 

DiAONosis.  —  A  well-marked  case  of  enteric 
fever  at  the  height  of  thp  disease  is  easily  re- 
cognised by  the  aspect  of  the  patient,  and  by 
the  symptoms  already  described:  the  red  tip 
and  edges  of  the  tongue,  the  tumid  abdomen,  the 
enlarged  spleen,  the  rose  spots,  and  the  character 
of  the  stools.  In  the  early  stage,  however,  it  is 
often  necessary  to  suspend  the  judgment  for  a  day 
or  two,  and  there  may  be  difficulty  in  forming  a 
definite  opinion  for  a  much  longer  period.  The 
diseases  which  have  most  frequently  been  taken 
for  typhoid  fever  are  tubercular  meningitis,  acute 
pulmonary  tuberculosis,  and  gastro-iutestinal  ca- 
tarrh; typhlitis,  catarrhal  pneumonia  and  other 
acute  affections  of  the  lungs,  glanders,  pyzemia, 
and  ulcerative  endocarditis,  have  also  from  time 
to  time  been  confounded  with  it.  On  the  other 
hand,  typhoid  fever  may  possibly  be  taken  for 
one  of  these  affections,  or  may  more  easily  be 
masked  by  some  complication,  such  as  pneumonia 
or  peritonitis.  What  is  most  liable  to  happen  is, 
that  it  may  be  entirely  overlooked. 

The  insidious  onset  of  typhoid  fever  is  very 
characteristic,  and,  as  has  been  said  before,  the 
thermometric  chart  of  the  first  four  days  sliowing 
a  rise  day  by  day  with  the  morning  remissions, 
might  (3f  itself  suggest  the  diagnosis,  liut  occa- 
-sionally  the  invasion  is  abrupt,  or  there  is  some 


pulmonary  complication  at  the  outset,  which 
raises  the  initial  temperature,  so  that  it  would 
be  unsafe  to  rely  too  implicitly  on  the  tempera- 
ture. The  first  thing  to  be  done  in  establishing 
a  diagnosis  of  enteric  fever,  is  to  exclude  local 
inflammation  as  a  cause  of  the  febrile  condition, 
which  vriM  be  effected  by  physical  examination 
and  other  means.  It  mustuot  beforgotten  during 
this  investigation  that  in  pneumonia  the  consoli- 
dation may  not  occur  for  three  or  four  days. 
When  there  is  doubt,  epistaxis  will  be  evidence 
in  favo\ir  of,  herpes  labialis  against  such  a 
diagnosis,  though  heq^es  may  break  out  when 
there  has  been  a  rigor.  The  presumption  of 
typhoid  fever  arrived  at  by  excluding  local  in- 
flammation and  other  acute  diseases,  will  soon 
be  strt-ngthened  by  the  appearance  of  corrobora- 
tive indie,  itions  which  we  need  not  again  specify, 
or  be  ove/thrown  by  their  continued  absence. 

As  re^'ards  the  particular  diseases  enumerated 
as  those  with  which  it  is  specially  liable  to  be 
confounded— in  tubercular  meningitis  the  tem- 
peraturj  is  not  usually  so  high  as  in  typhoid 
fever,  the  piilse  is  at  first  not  very  frequent,  and 
is  often  hesitating,  while  it  almost  always  pre- 
sents the  condition  of  tension,  thus  contrasting 
with  the  soft  short  pidse  of  fever.  There  are 
usually,  but  not  constantly,  headache  and  vomit- 
ing early  in  the  attack,  the  bowels  are  mostly 
conaned,  and  the  abdominal  wall  is  retracted. 
Squint,  inequality  of  the  pupils,  or  double  optic 
neuritis^  would  be  unmistakable  indications  of 
meningitis.  In  acute  pulmonary  tuberculosis 
there  is  more  cough  ;  and  although  at  first  there 
may  be  only  scattered  sibilant  sounds,  such  as 
are  heard  in  typhoid  fever,  these  soon  become 
more  abundant,  and  other  physical  signs  of  the 
infiltration  of  the  lungs  are  added,  such  as  im- 
pairment of  the  resonance,  and  imperfect  entry 
of  air.  The  temperature  also  is  usually  more 
sustained.  Gastro-intestinal  catarrh  in  children 
is  sometimes  attended  with  so  much  febrile  dis- 
turbance as  to  give  rise  to  a  suspicion,  or  even 
a  diagnosis,  of  typhoid  fever,  especially  as  the 
abdomen  is  tumid,  and  there  may  be  diarrhoea ; 
over-feeding  with  milk  may  keep  up  the  appear- 
ance of  fever  for  some  time.  There  are,  how- 
ever, intermissions  and  variations  which,  when 
carefully  noted,  are  found  to  be  inconsistent  with 
continued  fever ;  the  tongue  is  more  thickly  and 
coarsely  coated ;  and  the  stools,  though  they  may 
be  pale  from  undigested  milk,  have  not  the 
typhoid  character.  In  typhlitis  there  is  more 
local  pain  and  tenderness,  and  a  lower  tempera- 
ture ;  and  the  symptoms  set  in  mure  abruptly 
vomiting  being  common.  It  is  unnecessary  to 
enter  upon  the  distinction  between  typhoid  fever 
and  the  other  diseases  mentioned;  for  the  most 
part  a  few  days  will  clear  up  any  uncertainty  or 
confusion. 

As  a  matter  of  fact,  errors  rarely  arise,  when 
it  is  deliberately  considered  whether  a  given 
case  is  or  is  not  one  of  fever.  The  danger  is 
that  the  idea  of  fever  may  not  be  entertained  at 
all,  its  symptoms  being  attributed  to  some  slight 
local  ailment.  Or  there  is  pneumonia  or  peri- 
tonitis as  a  complication,  when  the  patient  first 
comes  under  observation,  whicli  is  not  very  un- 
common among  the  poor  or  iu  hosjiital  practice. 
The  possibility,  therefore,  that  typlioid  fever 
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may  underlie  an  acnte  local  affection,  should 
always  bo  borne  in  mind,  and  when  the  desired 
crisis  does  not  come  on  in  pneumonia,  or  if  in 
peritonitis  the  general  symptoms  are  not  alto- 
gether those  of  inflammation  of  the -peritoneum, 
indications  of  enteric  fever  should  bo  carefully 
looked  for.  ^Yhen,  again,  a  patient  complaining 
only  of  some  functional  derangement,  or  of 
weakness  and  loss  of  appetite,  has  a  look  of  ill- 
ness and  prostration  which  is  disproportionate 
to  the  assigned  cause,  enteric  fevor  should  be 
Buspected. 

There  is  often  great  dilficulty  in  distinguish- 
ing infantile  remittent  fever  from  tubercular 
meningitis  on  the  one  hand,  and  from  gastric 
catarrh  on  the  other.  In  gastric  catarrh  the 
tongue  is  more  loaded  ;  the  temperature  is  less 
sustained  and  more  irregular ;  constipation  is 
more  common  than  diarrhoea;  and  the  evacua- 
tions, whether  solid  or  liquid,  have  not  the 
specific  characters,  but  consist  more  of  undi- 
gested food.  In  meningitis  there  will  usually  be 
purposeless  vomiting,  but  not  always;  the  tem- 
perature is  not  so  high ;  the  pulse  is  often  slow 
or  irregular,  and  the  respiration  shallow  and 
sighing  ;  the  abdomen  is  not  distended,  and  may 
be  retracted  ;  the  bowels  are  confined.  A  squint 
would  at  once  confirm  suspicions  of  meningitis. 

Prognosis. — It  is  never  safe  to  speak  confi- 
dently of  the  recovery  of  a  case  of  typhoid  fever, 
in  view  of  the  complications  which  may  arise; 
but  the  prognosis  is  favourable  or  unfavourable, 
according  to  the  antecedent  condition  of  the 
patient,  and  to  the  severity  of  the  attack,  as  esti- 
mated chiefly  by  the  temperature.  The  mor- 
tality varies  from  15  to  26  per  cent.,  but  there 
may  be  epidemics  in  which  it  may  be  throughout 
lower  or  higher  than  the  average  here  stated. 

Children  seldom  die  of  typhoid  fever,  and  in 
the  young  the  attack  is  less  likely  to  be  severe, 
and  there  is  a  better  chiince  of  recovery  even 
when  it  is.  In  debilitated  subjects,  and  espe- 
cially in  persons  addicted  to  alcohol,  typhoid 
fever  is  always  attended  with  danger  ;  even  in  a 
mild  attack  there  may  be  failure  of  the  heart, 
and  pulmonary  complications  or  thrombosis,  which 
may  prove  fatal.  Pregnancy  also  renders  an 
attack  dangerous.  Apart  from  causes  of  anxiety 
in  the  general  condition  of  the  patient,  and  ex- 
ception being  made  of  cases  in  which  the  fever 
assumes  the  bilious  type,  attended  with  frequent 
vomiting  of  bile,  headache,  and  prostration,  and 
of  the  rare  instances  of  meningitis  as  an  early 
complication,  the  prognosis  turns  mainly  on  the 
temperature.  If  this  is  not  more  than  102^°  Fall, 
in  the  evening,  at  the  end  of  the  first  week,  there 
is  very  little  danger ;  on  the  other  hand,  if  the 
evening  temperature  reaches  105°  Fall.,  nearly 
half  the  cases  prove  fatal.  When  the  tempe- 
rature ranges  high,  it  is  of  great  importance  to 
ascertain  whether  it  is  so  for  many  consecutive 
hours,  or  only  for  a  short  period ;  a  heat  of 
104°  Fah,  sustained  for  a  great  part  of  the  day, 
is  a  more  serious  matter  than  a  brief  rise  to 
105' Fah.  On  this  account,  and  also  because  the 
maximum  may  be  attained  at  different  periods 
of  the  day,  it  is  desirable  that  the  temperature 
should  be  taken  in  serious  cases  every  two  or 
throe  hours,  or  even  more  frequently.  In  typhoid 
Csver  as  in  other  acute  disea-sps.aeontrast  between 
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the  surface  temperature  and  the  temperature  of 
the  blood,  as  revealed  by  the  thermometer,  is  of 
unfavourable  significance.  It  with  high  tem- 
perature there  are  indications  of  failure,  either 
in  the  nervous  system  or  in  the  heart,  the  pro- 
gnosis becomes  serious;  a  tendency  to  stupor, 
or  retention  of  urine  early  in  the  disease,  is  a  bad 
sign ;  and  acute  tympanites  at  this  period,  in- 
dicating, as  it  does,  paralysis  of  the  muscular 
walls  of  the  intestine,  and  presumably  of  the 
sympathetic  nervous  system,  almost  invariably 
points  to  a  speedily  fatal  termination  ;  the  later 
gradual  distension  of  the  abdomen,  ranks  with 
the  unfavourable  signs,  but  is  often  met  with  in 
cases  which  recover. 

Unusual  frequency  of  the  pulse,  marked  di- 
crotism  early,  and  extreme  weakness  of  the 
beat,  and  compressibility  of  the  vessel  later, 
intimate  danger,  as  does  also  an  increasing  fre- 
quency day  by  day  at  the  end  of  the  third  week. 
When  the  beats  run  into  each  other,  and  the  pulse 
is  a  mere  flutter,  the  danger  is  immediate  and 
extreme.  The  sounds  of  the  heart  should  be 
noted  throughout  the  disease;  the  firs:  sound,  as 
heard  at  the  apex,  tends  to  become,  first,  short 
and  sharp,  then  weak,  and  it  may  altogether 
cease  to  be  audible  ;  a  good  or  bad  first  sound  is 
of  good  or  bad  augury  respectively.  A  systolic 
apex-murmur  is  not  uncommon,  and  occasionally 
a  distinct  presystolic  murmur  is  heard  ;  these 
murmurs  have  no  great  significance,  and  usually 
disappear  as  the  patient  recovers. 

TRRiTJEENT. — The  principles  on  which  the 
treatment  of  typhoid  fever  should  be  conducted 
are  generally  accepted  and  well  understX)od. 
Success  depends  greatly  on  their  intelligent  ap 
plication  to  individual  cases,  and  on  careful 
attention  to  details  at  every  stage  of  the  disease. 

The  patient  should,  if  possible,  be  place.d 
in  a  large,  airy,  and  well-ventilated  room,  the 
windows  and  door  of  which  should  be  more 
or  less  continually  open,  according  to  the 
season  and  weather.  The  bed  should  not  be  too 
wide,  and  it  should  be  approachable  on  both 
sides,  so  that  the  patient  can  be  easily  reached 
from  either  hand  ;  it  should  be  firm,  but  com- 
fortable. A  feather  or  flock  bed  is  very  objec- 
tionable, on  account  of  the  hollow  into  which  the 
patient  sinks  in  it.  When  practicable,  it  is  a 
great  comfort  to  have  two  beds,  one  for  day,  the 
other  for  night.  The  covering  should  be  light, 
but  sufficient  to  protect  the  patient  from  changes 
in  the  external  temperature ;  eider-down  quilting, 
or  any  material  impervious  to  the  insensible 
perspiration,  should  be  forbidden ;  the  under 
surface  of  such  coverings  will  often  be  found 
quite  damp,  and  exhaling  an  offensive  odour. 
Conscientious,  skilful,  and  efficient  nursing  is  of 
the  utmost  consequence  ;  and  that  notliing  may 
be  overlooked,  a  record  should  be  kept  of  t  he 
condition  of  the  patient,  of  the  food,  stimulants, 
and  medicines  administered,  and  of  the  evacua- 
tions passed. 

The  patient  should  be  sponged  night  and 
morning  with  tepid  water,  to  which  a  little 
vinegar  or  permanganate  of  pota-sh  may  or  may 
not  bo  added.  The  temperature  of  the  water  may 
vary,  the  feelings  of  the  patient  being  consulted, 
and  the  pffect,s  in  producing  sleep  and  quiet  noted. 
The  hands  and  face  maj  be  washed  or  bathed 
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irequently,  and  tlie  general  sponging  may  be 
repeated  at  any  time  when  it  seems  to  be  re- 
quired by  heat  and  restlessness. 

It  is  useful  to  habituate  the  patient  to  the  use 
of  the  bed-pan  from  the  first.  It  is  true  that 
very  often  the  chair  or  utensil  is  used  through- 
out ;  but  in  severe  cases,  or  on  tlie  occurrence 
of  haemorrhage,  the  sitting  posture  is  dangerous, 
iind  indeed  impossible,  and  it  may  be  most  dis- 
tressing to  have  to  pass  the  excretions  into  the 
bed-pan  for  the  first  time  under  circumstances 
of  extreme  prostration ;  this  may,  indeed,  destroy 
the  patient's  cliance  of  recovery.  A  disinfectant 
solution  should  be  placed  in  the  pan  or  other 
vessel  into  which  the  stools  are  received,  and  more 
should  be  added  before  they  are  thrown  away. 

Perhaps  the  most  important  element  in  the 
treatment  of  typhoid  fever  is  the  regulation  of  the 
diet.  This  should  be  exclusively  liquid,  and  the 
staple  constituents  wiU  be  milk,  and  beef-tea  or 
broths  of  one  kind  or  another.  It  should  be  borne 
in  mind  that  these  liquids  are  food,  and  not  mere 
drinks,  and  they  should  be  given  with  strict 
regularity.  Two  or  three  pints  of  milk,  and  a 
pint  01  pint  and  a-half  of  beef-tea  or  some  equi- 
valent, will  be  about  the  quantity  required  for 
twenty-four  hours'  consumption  in  the  first  in- 
stance; and  it  should  be  so  divided  that  milk  and 
beef-tea  are  given  alternately  about  every  three 
hours,  judgment  being  exercised  in  waking  up 
the  patient  if  he  is  sleeping  when  food  is  due, 
or  allowing  him  to  sleep  beyond  the  hour.  The 
great  tendency  now,  on  the  part  of  the  public,  is 
to  over-feed  cases  of  fever.  When  the  patient 
asks  for.  drink,  milk  is  offered,  and  if  it  is  iced 
or  diluted  with  soda  or  seltzer  water  it  is  suffi- 
ciently grateful  in  quenching  thirst,  to  be  ac- 
cepted in  quantity  altogether  beyond  the  diges- 
tive powers ;  it  then  coagulates  in  masses, 
es3apes  solution  by  the  gastric  and  pancreatic 
juices,  and  passes  down  the  intestine  in  heavy 
curds,  which  irritate  the  ulcerated  surfaces, 
besides  producing  other  disturbances.  It  is  in 
this  way  that  milk  has  been  discredited  as  an 
article  of  diet.  The  writer's  experience  is  in  ac- 
cord with  that  of  the  late  Dr.  Parkes,  who  looked 
upon  milk  as  the  typical  diet  for  enteric  fever.  In 
later  stages  of  the  disease  it  may  be  necessary 
to  give  nourishment  more  frequently,  but  the 
attention  of  the  medical  attendant  will  in  most 
cases  be  required  rather  to  moderate  the  amount 
of  food  given,  than  to  urge  its  administration  ;  it 
may,  however,  be  found  necessary  to  take  pre- 
cautions against  neglect  in  this  respect  during 
the  night.  In  emergencies  concentrated  meat- 
extracts  may  have  to  be given  in  teaspoonfuls  every 
few  minutes.  The  patient  should,  of  course,  be 
iillowed  to  drink  freely  of  cold  water,  toast-water, 
or  any  simple  drink.  The  key  to  the  regulation 
of  the  diet — it  may  almost  be  said  to  the  manage- 
ment of  the  patient — is  to  be  found  in  the  careful 
inspection  of  the  stools;  the  medical  attendant 
ought  to  see  every  evacuation,  or,  at  any  rate, 
one  motion  every  day,  supplementing  his  own 
information  by  the  report  of  a  trustworthy  nurse. 
When  curds  appear  in  the  dejections,  either 
too  much  milk  is  taken,  or  too  much  at  a  time, 
or  its  digestion  is  interfered  with.  If  the 
passage  of  undigested  milk  is  not  remedied, 
there  will  certainly  be  flatulence,  discomfort,  and 
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restlessness,  elevation  of  the  temperature,  and 
in  most  cases  diarrhoea.  When  without  error  in 
the  administration  of  the  milk,  curds  appear  in 
the  stools,  dilution  with  soda  or  seltzer  water, 
or  the  addition  of  lime-water  or  carbonate  of 
soda,  may  prevent  premature  and  unduly  firm 
coagulation ;  or  the  admixture  of  arrowroot  or 
of  gelatine  may  cause  the  curds  to  be  subdivided, 
and  thus  ensure  their  digestion.  In  some  cases, 
on  the  other  hand,  beef-tea  excites  diarrhcea, 
and  given  in  excess,  it  will  almost  always  have 
this  effect. 

As  the  fever  subsides,  eggs  beaten  up,  or  lightly 
boiled  or  poached,  may  be  added  to  the  dietary. 
In  all  cases  the  return  to  ordinary  diet  must  be 
made  with  great  caution,  bearing  in  mind  the  fact 
that  there  may  be  intestinal  ulcerations  unhealed, 
and  it  should  be  a  rule  that  no  really  solid  food 
be  given  till  the  temperature  has  been  normal 
for  a  week  ;  even  at  the  end  of  this  time  it  is  not 
uncommon  for  the  temperature  to  rise  one  or 
two  degrees,  after  a  moderate  amount  of  fish 
or  meat  with  bread  has  been  taken. 

It  is  an  unfortunate  aggravation  of  the  suffer- 
ings in  typhoid  fever  that  fruit,  which  is  so  grate- 
ful when  the  mouth  is  dry  and  parched,  cannot 
be  given  freely,  on  account  of  its  liability  to 
excite  diarrhcea,  but  a  few  grapes  may  be  per- 
mitted, care  being  taken  that  the  skins  and  seeds 
are  not  swallowed,  and  the  effects  being  carefully 
watched. 

The  question  of  stimulants  is  an  important 
one.  Here  again  the  prepossession  in  the  public 
mind  is  in  the  direction  of  almost  indiscrimi' 
nate  administration  of  alcohol,  and  the  importu- 
nities of  friends  may  have  to  be  resisted.  The 
amount  of  brandy  or  wine  given  must  there- 
fore be  carefidly  checked  and  controlled.  In 
a  large  proportion  of  cases  no  alcohol  is  neces- 
sary from  first  to  last;  it  is  scarcely  ever 
required  in  the  early  stages  of  the  disease, 
except  perhaps  in  drunkards ;  and  at  no  period 
should  it  be  given  as  a  matter  of  routine,  or 
merely  because  the  case  is  one  of  fever,  but  only 
to  meet  certain  definite  indications.  These 
are  mainly  evidences  of  weakness  of  the  heart — 
frequent,  weak,  and  fluttering  pulse,  and 
weakness  or  absence  of  the  first  sound  of  tlie 
heart.  When,  as  is  usually  the  case,  the  tongue 
is  also  dry,  and  the  teeth  and  lips  are  covered 
and  the  mouth  lined  with  sordes,  the  indications 
for  the  use  of  stimulants  are  unmistakable. 
The  effects  should  be  watched  ;  when  alcohol 
does  good  the  pulse  becomes  less  frequent,  and 
of  better  strength  and  volume,  and  the  tempera- 
ture is  usually  lowered ;  an  important  indica- 
tion also  is  that  the  odour  of  spirit  is  not 
detected  in  the  breath.  When  very  high  tem- 
perature and  other  unfavourable  prognostic 
symptoms  set  in  very  early,  stimulants  may  bo 
given  without  waiting  for  the  conditions  above- 
mentioned.  Alcohol  is  again  often  required  ns 
an  adjunct  to  the  treatment  of  fever  by  the  cold 
bath.  The  safest  form  of  stimulant  is  brandy 
or  whiskey ;  the  quantity  needed  will  vary  greatly 
in  different  cases  ;  in  some  2  or  3  ounces  in  the 
twenty-four  hours  will  bo  sufficient,  in  others 
10  or  12  ounces  may  be  required.  It  should 
be  given  in  divided  doses  in,  or  immediately 
after,  the  milk  or  beef-tea. 
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It  -will  be  convenient  to  say  hero  a  word  on 
the  use  of  opium.  Its  employment  in  certain 
complications — tympanites,  peritonitis  -with  or 
without  perforation,  haemorrhage,  and  excessive 
diarhcea  -will  Le  described  later  ;  the  question 
now  is  whether  it  is  well  to  give  it  for  the  relief 
of  sleeplessness  and  restlessness.  In  the  writer's 
opinion,  when  the  restlessness  is  not  so  far  al- 
layed by  cold  or  tepid  sponging  as  to  permit  of 
bleep,  it  is  of  great  advantage  to  the  patient  to 
give  10  or  15  minims  of  laudanum  at  night,  or  its 
equivalent  in  some  other  form.  The  writer  has 
not  found  it  to  interfere  with  the  digestion. 

It  is  now  almost  universally  recognised  that 
it  is  not  in  the  power  of  medicinal  agencies  to  cut 
short  an  attack  of  fever,  or  indeed  effectually  to 
modify  its  course ;  no  specific  treatment,  there- 
fore, has  to  be  described.  It  is  true  that  the 
hypothesis  of  the  bacteroid  origin  of  typhoid 
fever  has  led  to  the  employment  of  carbolic  acid, 
of  sulpho-carbolates,  and  of  salicylic  acid,  and 
good  results  are  said  to  have  been  obtained,  but 
satisfactory  evidence  is  still  required.  Every  new 
line  of  treatment  is  pronounced  to  be  successful 
for  a  time.  In  a  large  proportion  of  cases  no 
medicine  need  be  given  from  first  to  last,  but  effer- 
vescing salines  are  usually  grateful ;  the  mineral 
acids,  at  one  time  very  largely  employed,  often 
seem  in  small  doses  to  do  good ;  and  one  or  two 
grains  of  quinine  may  frequently  be  given  with 
advantage.  It  should  be  understood  that  medi- 
cines are  of  less  importance  than  food,  and  that 
they  are  not  to  be  allowed  to  interfere  with  its 
regular  administration.  A  gentle  aperient  at 
the  outset  is  often  useful,  but  it  may  be  blamed 
for  subsequent  diarrhoea.  At  one  time  grey 
powder  (3  or  4  grains)  was  given  two  or  three 
times  a  day  during  the  early  part  of  the  attack, 
and  in  watching  cases  so  treated  the  writer's  im- 
pression has  been  that  the  fever  has  been  mode- 
rated. A  single  dose  at  the  outset  has  seemed  to 
him  to  do  good.  In  Germany  the  treatment  is 
often  beguji  by  administering  6  or  8  grains  of 
calomel  in  two  doses.  The  main  use  of  pharma- 
ceutical remedies  in  typhoid  fever  is  in  the  treat- 
ment of  certain  emergencies,  and  of  the  various 
complications,  and  this  will  be  for  the  most  part 
described  at  the  same  time  with  the  complications. 
An  important  drug,  however,  has  not  been  men- 
tioned, namely,  digitalis.  This  has  been  employed 
in  considerable  doses  for  the  purpose  of  forcing 
down  the  temperature,  sometimes  alone,  but  more 
commonly  as  an  adjunct  to  quinine,  and  it  has 
been  said  that  it  is  not  to  be  given  for  the  pur- 
pose of  strengthening  the  failing  heart,  or  of 
reducing  the  frequency  of  the  pulse.  In  the 
w/iter's  experience  it  is  of  great  value  for  these 
last-named  purposes, gi  ven  with  ammonia  or  other 
stimulant,  or  with  tonics. 

There  still  remains  to  be  discussed  the  em- 
ployment of  the  cold  or  graduated  bath.  The 
great  source  of  danger  in  typhoid  fever  is  the 
prolonged  high  temperature,  and  it  is  to  this, 
rather  than  to  tlie  fever  poison  or  process,  that 
iTo  duo  the  prostration  of  the  nervous  system, 
and  the  weakness  of  the  heart  which  are  the 
most  frequent  causes  of  dc.ith  ;  to  keep  down, 
therefore,  the  febrile  heat  of  the  body  is  to 
diminish  very  greatly  the  danger  attending  this 
disease,  and  such  is  the  object  of  the  treatment 


by  bathing.  The  cold-water  treatment  of  fever 
was,  as  is  well  known,  originated  by  Dr.  James 
Currie,  and  practised  M-ith  marked  success  by 
him  and  many  other  di.stinguished  and  trusts 
worthy  physicians.  Notwithstanding  results 
obviously  good,  it  fell  into  disuse,  till  revived 
by  Dr.  Brand,  of  Stettin.  Dr.  Brand's  method  is 
to  place  the.  patient  in  water  at  a  temperature 
of  65°  or  70''  Fah.  whenever  the  temper<iture  of 
the  body,  as  taken  in  the  rectum,  reaches  102-2°, 
and  to  keep  him  there  for  ten,  fifteen,  or  twenty- 
five  minuteSj  until  the  heat  is  reduced  2°,  or 
at  any  rate  until  he  has  been  shivering  for 
some  minutes.  Liebermeister  takes  103°  as  the 
temperature  which  requires  the  bath,  and  this 
he  does  not  make  quite  so  cold,  that  is,  75° 
Fah.,  while  he  recommends  ten  minutes  only 
as  the  period  of  immersion.  The  bath  has  to 
be  repeated  three,  six,  or  eight  times  a  day,  as 
often  indeed  as  the  heat  of  the  body  rises  to 
the  point  named;  and  it  must  be  persevered 
with  for  two  or  three  weeks  or  more,  as  may  be 
required.  A  little  brandy  is  given  before  or 
during  the  bath;  and  when  the  patient  is  taken 
out  of  the  water,  he  is  placed  in  bed,  dried, 
covered  up,  but  not  too  warmly,  and  kept  at  rest 
{see  Hybeotherapeutics).  In  order  that  the  full 
benefit  may  be  obtained  from  this  treatment,  it 
must  be  begun  early,  in  which  case  the  tempera- 
ture need  never  be  allowed  to  reach  an  injurious 
height,  and  it  is  claimed  that  the  intestinal 
lesions  are  also  held  in  check.  When  thus 
carried  out,  it  must  be  taken  as  established  that 
the  mortality  of  enteric  fever  is  very  greatly 
reduced  by  the  bathing  ;  Jiirgensen's  statistics 
.show  a  reduction  from  15  4  per  cent,  to  3'1  ; 
Liebermeister's  trom  27'3  to  8'2  (this  observer, 
however,  employing  quinine  largely) ;  others 
show  a  still  larger  fall ;  and  it  may  be  safely 
estimated  that  in  France  and  Germany  the  deaths 
have  been  diminished  by  at  least  one-bahf.  No 
such  results  unfortunately  are  as  yet  forth- 
coming in  England,  but  Dr.  Cayley  has  shown 
that  they  are  to  be  expected,  and  the  writer's 
own  experience  is  corroborative  of  his  conclu- 
sions. Against  the  advantages  of  cold  bathing 
are  to  bo  set  off  the  difficulty  of  carrying  it  out, 
and  the  labour  it  involves;  the  prejudices  of 
the  public,  and  the  dislike  and  dread  of  some 
patients ;  the  facts  that  some  cases  m.iy  be  pro- 
tracted (which,  by  the  way,  might  otherwise 
end  fatally) ;  and  that  rehipse  is  certiinly  more 
frequent.  These  are  good  rea.sons  for  trying 
whether  the  same  end  may  not  be  attained  by 
other  means;  but  unless  we  are  successful  in  this, 
the  duty  of  the  medical  attendant  is  to  insist  on 
the  uncompromising  employment  of  thecold  bath. 
The  graduated  bath,  in  which  the  initial  tem- 
perature of  the  water  is  90'  Fah.,  or,  as  the  writer 
has  found  to  answer  the  purpose  equally  weil, 
80', is  often  more  acceptable  to  patients,thewater 
being  cooled  down  rapidly  to  70°  or  65°.  If  the 
fever  be  high,  and  the  nervous  prostration  great, 
conditions  in  wliich  the  shock  of  sudden  col  l  is 
of  great  servii-e,  the  cold  water  added  to  bring 
ilown  the  temperature  may  be  poured  over  the 
patient's  head.  The  cold  wet  pack  ami  Thorn- 
ton's ice-cap  have  been  tried  as  alteriiativL'S 
to  the  bath,  but  without  effects  adequate  to  the 
requirements  of  the  case.    It  has  been  hoped 
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again  to  prolong  the  eifocts  of  the  bath,  and  so 
render  freqiwnt  repetition  unnecessary,  by  the 
administration  of  large  doses  of  quinine  or  sali- 
cylic acid.  Quinine,  to  keep  down  the  tempera- 
ture for  any  considerable  time,  must  be  given 
iu  large  doses,  30  or  40  grains ;  and  even  this 
amount  will,  as  a  rule,  produce  no  decided  im- 
pression unless  the  way  has  been  cleared  by  a 
bath.  It  is  to  ba  given,  then,  shortly  after  a 
bath  in  two  or  three  equal  portions  within  the 
space  of  about  half-an-hour,  and  a  little  lauda- 
num may  be  given  -with,  or  just  before  the 
quinine,  to  prevent  vomiting.  Very  frequently 
the  temperature  remains  depressed  for  twenty- 
fjur  hours  afterwards,  sometimes  even  for  a 
longer  period.  The  patient  often  suffers  fiom 
severe  symptoms  of  cinchonism,  but  in  view  of 
the  advantage  obtained  this  need  not  be  seriously 
regarded.  Sometimes,  however,  violent  and  pro- 
tracted vomiting  is  set  up,  which  is  an  absolute 
bar  to  the  further  employment  of  quinine,  ex- 
cept hypodermically.  The  neutral  sulphate  is 
the  most  convenient  form  for  this  purpose,  and 
it  is  suflRoiently  soluble  to  be  given  in  adequate 
doses,  that  is,  of  6  or  6  grains.  The  writer's  own 
experience  tends  to  the  conclusion  that  the  fre- 
quent bathing  has  advantages  over  the  combina- 
tion of  quinine  with  the  bath,  both  as  regards  the 
safety  and  the  comfort  of  the  patient ;  though  he 
has  also  seen  cases  in  which  the  bath  alone  seemed 
inadequate,  while  with  the  aid  of  quinine  the 
fever  was  kept  down.  He  has  twice  seen  severe 
tetanus  produced  by  the  bath  and  quinine,  both 
cases,  however,  recovering.  Salicylic  acid  and 
the  salicylates  have  appeared  to  him  to  have 
a  dangerously  depressing  efifect.  Of  digitalis 
employed  in  large  doses  as  an  antipyi-eiic,  ho 
has  had  no  experience. 

"Without  going  so  far  as  to  say  that  Brand's 
rule  should  be  obeyed  absolutely,  and  in  all  cases, 
the  writer  is  of  opinion  that  many  lives  would  be 
saved  were  cold-bathing  at  once  put  in  practice, 
whenever  a  temperature  of  I03-6°  or  104°  Fahr. 
in  the  first  few  days  shows  that  the  attack  is  of 
more  than  average  severity ;  and  it  is  of  the 
greatest  importance  that  this  should  be  done 
early,  so  that  the  pyrexia'  may  never  get  the 
upper  band,  and  that  the  intestinal  lesions  may, 
if  such  a  thing  is  possible, be  modified.  And  no 
patient  should  be  deprived  of  "the  chance  which 
is  afforded  by  the  bath  when,  at  any  stage  of  the 
disease,  life  is  threatened  by  hyperpyrexia  or  by 
consequences  of  high  temperature,  such  as  violent 
excitement,  sleeplessness,  restlessness,  or  nervous 
prostr;ition.  The  only  complications  which  ren- 
der the  bath  inadmissible  are  haemorrhage,  peri- 
tonitis, and  the  advanced  cardiac  weakness  and 
degeneration  sometimes  found  late  in  the  disease. 
Albuminuria  or  pulmonary  affections  do  not  con- 
stitute a  bar  to  cold  bathing.  The  writer  has 
known  albumen  to  disappear  from  the  urine  at 
once,  and  pulmonary  congestion  to  clear  up  after 
a  single  bath. 

Treatment  of  Complications.— We  will  now 
consider  the  treatment  of  the  chief  symptoms 
and  complications.  The  most  careful  watch 
should  bo  kept  for  complications  at  all  stages 
of  the  fever,  but  especially  after  the  end  of 
the  second  week.  A  rise  of  temperature  must 
always  be  taken  to  have  some  definite  significance 
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requiring  explanation.  With  increased  frequency 
of  respiration,  it  may  be  the  sole  indication  of 
the  accession  of  pneumonia  or  pleurisy.  A  fall 
of  temperature  may  give  warning  of  htemor- 
rhage.  Eeteution  of  urine,  though  uncommon  in 
typhoid  as  compared  with  typhus  fever,  snoald 
always  be  borne  in  mind;  and  unusual  restlesi- 
ness  should  at  once  suggest  an  ex  imination  of 
the  hypogastrium.  The  passage  of  a  eathetjr 
lias  often  put  an  end  to  sleeplessness  and  ex- 
citement. Bed-sores  ouglit  never  to  occur,  and 
it  will  conduce  to  their  prevention  for  the 
medical  attendant  to  inspect  the  sacral  region 
and  other  parts  where  they  are  liable  to  be 
produced. 

Hemorrhage. — In  the  treatment  of  haemor- 
rhage the  first  thing  to  be  d^no  is  to  arrest  the 
peristaltic  action  of  the  bowels  by  a  full  dose  of 
opium  ;  and  as  an  immediate  effect  is  required, 
one  of  the  liquid  preparations  should  be  given  — 
the  tincture  or  liquor,  and  the  dose  may  be  from 
20  minims  to  a  drachm.  The  bleeding  vessel 
has  to  be  closed  by  a  clot,  and  peristaltic  move- 
ments will  tend  to  disturb  this,  while  it  must 
be  remembered  that  the  blood  poured  out  is  a 
continued  provocative  of  movements  on  the  part 
of  the  intestine.  Direct  astringents  which  de- 
pend on  local  action  are  useless ;  before  thoy 
could  travel  the  whole  length  of  the  small  in- 
testine, and  reach  the  bleeding  point,  they  would 
be  neutralised  by  combining  with  the  intestinal 
contents.  Physiological  hemostatics  may  be  of 
more  service.  Alternate  doses  every  hour  or 
every  two  hours,  of  liquor  ergotse,  3ss  to  3ji  and 
of  turpentine  nvx-xv  have  seemed  to  the  writer 
to  have  most  effect.  Acetate  of  lead  and  opium 
or  morphia,  sulphuric  acid  and  decoction  of  log- 
wood, tannic  acid,  and  all  the  known  styptics 
have  been  recommended.  An  important  adjunct 
— probably  more  effectual  than  any  internal 
remedy  except  opium,  is  an  ice-bag  over  the 
region  of  the  ceecum  ;  this  at  the  same  time 
quiets  peristalsis,  and  contracts  the  vessels. 

Stimulants  must  be  given  if  the  patient  is  in 
danger  of  dying  from  syncope,  but  it  must  be 
borne  in  mind  that  fainting  gives  time  for  the 
vessels  to  close,  and  until  the  bleeding  has 
stopped,  this  condition  must  not  be  too  diligently 
averted.  We  must,  in  fact,  sail  as  close  to  the 
wind  as  is  consistent  with  safety.  The  same 
considerations  apply  to  the  administration  of 
food  ;  very  little,  if  any,  should  be  given  by  the 
mouth  for  twenty-four  hours,  nourishment  bei  ng 
supplied  by  small  nutrient  encmata. 

Perforation. — The  only  treatment  likely  to  be 
of  any  service  is  the  administration  of  large 
doses  (5j  or  more)  of  laudanum  or  liquor  opii 
or  an  equivalent  of  morphia,  either  hypoder- 
mically or  by  the  mouth.  This  has  saved  life 
in  a  few  cases  of  undoubted  perforation,  but  in 
the  immense  majority  of  cases  a  fital  termina- 
tion speedily  ensues. 

Ttritonitis. — Here,  again,  opium  in  repeate>l 
moderate  doses  is  the  most  useful  remedy ;  with 
poultices  applied  over  the  abdomen. 

Tympanifes. — Once  more  the  remedy  is  opium, 
which  should  be  given  in  pill  three  or  four  times 
a  day  when  the  distension  is  late  and  gradual ; 
in  very  large  doses  of  some  liquid  preparation 
when  it  is  sudden.    Ciiarcoal  has  been  recom- 
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mended,  Liit  in  the  writer's  experience  it  has 
rarely  been  other  than  hurtful. 

Diarrhoea. — As  long  as  the  stools  do  not  ex- 
ceed three  a  day,  or  while  thoy  do  not  appear  to 
distre.ss  or  exhaust  the  patient,  nothing  special 
need  he  done  to  chock  the  diarrhoea.  It  must 
always  be  borne  in  mind  that  beef-tea  or  other 
strong  flosh-juiees  may  excite  diarrhoea ;  undi- 
gested curds  of  milk  may  have  the  same  effect. 
As  soon  as  xmdue  frequency  in  the  action  of  the 
bowels  is  observed,  any  possible  cause  in  the 
diet  should  be  eliminated ;  this  failing,  the  best 
remedy  is  an  opiate  enema,  20  or  30  drops  of 
laudanum  in  2  ounces  of  th' ,  starch.  In  most 
cases  two  or  three  enemata  will  arrest  the  diar- 
rhoea ;  should  this  not  happen  astringents  must 
be  given  by  the  mouth— af.etate  of  lead  and 
opium  or  morpljia,  sulphuric  acid,  laudanum, 
logwood,  or  tannic  acid. 

Constipation. — This, whether  intercurrent  when 
there  has  been  diarrhoea,  or  present  throughout 
the  fever,  is  a  perplexing  symptom.  It  is  best 
relieved  by  enemata  given  every  other  day,  but 
sometimes  these  are  insufficient:  a  teaspoonful 
of  castor  oil  may  then  be  given,  care  being  taken 
that  any  accumulation  in  the  rectum  which 
might  give  rise  to  difficulty  is  previously  re- 
moved by  enema. 

Albuminuria. — Nephritis  must  be  treated  by 
poultices  and  dry  cupping  over  the  kidneys. 
Albuminuria  due  to  alteration  of  the  blood  re- 
quires no  special  treatment,  and  it  is  not  a  bar 
to  cold  bathing,  but  on  the  contrary  may  be 
among  the  symptoms  calling  for  it.  The  dis- 
appearance of  albumen  from  the  urine,  which  is 
sometimes  observed  when  the  temperature  has 
been  reduced  by  bathing,  seems  to  show  that 
the  blood-change  is  due  to  the  pyrexia,  and  not 
to  the  poison. 

Pneumonia. — When  pneumonia  sets  in,  stimu- 
lants are  generally  required,  and  the  patient  will 
derive  benefit  from  bark  or  quinine,  which  may 
be  given  in  the  form  of  the  ammouiated  tincture. 
Turpentine  in  small  doses,  or  the  stimulant  bal- 
sams, will  often  be  found  useful.  Turpentine 
stupes  are  generally  better  than  poultices. 

Thrombosis.  —  Elevation  of  the  leg  on  soft 
cushions,  warmth,  and  gentle  support  by  means 
of  a  flannel  bandage,  will  be  the  treatment  re- 
quired. W.  H.  Broadbent. 

TYPHOID  STATE  (rZ<pos,  stupor).— Sr- 
iTON. :  Fr.  Mat  typhdide  ;  f]tat  adynamique ;  Ger. 
Typhose  Erscheimmgcn. 

Dkfinition. — A  condition  which  may  arise  in 
the  course  of  any  febrile  disorder,  when  the  ap- 
proach of  death  is  gradual,  and  the  rise  of  tem- 
perature either  excessive  or  long-continued.  The 
typhoid  state  is,  however,  most  frequent  in  typhus, 
.enteric,  yellow  fever,  and  pernicious  malarial 
fevers  ;  and  in  such  cases  the  tendency  is  often 
evident  from  the  very  beginning  of  the  attack. 

Mtigloq-t. — It  is  unwise  to  attempt  to  attri- 
bute all  these  different  s3'mptoms  to  one  single 
cause.  The  chief  primary  cause  may  be  the 
injurious  influence  of  a  high  internal  temperature 
upon  the  central  nervous  organo,  but  this  same 
temperature  acts  directly  also  upon  the  paren- 
cliyma  of  glandular  organs,  and  upon  the  mus- 
cular fibre,  both  of  the  heart  (Stokes),  and  of  the 
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voluntJiry  muscles  (Zenker)  ;  and  the  disorder  of 
the  nervous  centres  must  be  greatly  increased 
by,  if  not  sometimes  directly  due  to,  the  changes 
in  the  composition  of  the  blood,  and  in  the  forces 
of  the  circulation. 

Dkschiption. — The  symptoms  of  the  typhoid 
state  relate  chiefly  to  the  nervous  system,  and 
indicate  depression,  not  excitement.  There  is 
low  muttering  delirium,  passing  into  stupor,  with 
little  or  no  true  sleep  (coma-vifftl)  ;  with  derange- 
ment of  the  senses,  and  hallucinations  of  tight 
and  hea,ring  The  urine  and  faeces  are  passed 
unconsciously,  or  there  may  be  retention  of  urine. 
The  sensibility  of  the  skin  is  greatly  impaired: 
flies  may  creep  unnoticed  even  over  .the  eye- 
lids. General  muscular  weakness  is  marked, 
the  patient  lying  on  his  back,  sunk  down  in  the 
bed.  The  lips  and  gums  are  covered  with  sordes, 
and  the  tongue  is  dry  and  black.  Subsultus 
tendinum  is  present.  The  pulse  is  frequently 
running,  so  that  it  is  difficult  to  distinguish  and 
count  the  beats  ;  small  and  weak ;  sometimes  ir- 
regular and  easily  affected  by  slight  causes,  for 
instance,  failing  distinctly  during  inspiration. 
The  heart's  impulse  is  greatly  weakened ;  the  first 
sound  almost  or  quite  lost  at  the  apex.  The  skin 
is  dry,  if,  as  is  often  the  case,  the  temperature 
is  high,  10i-5°Fahr.  or  upwards;  or  it  is  bathed 
in  clammy  sweats,  which  rarely  prevail  at  one 
time  over  the  entire  surface.  There  is  lividity 
of,  or  even  ecchjrmoses  on,  the  under  aspect  of 
the  trunk  and  limbs ;  and  in  the  exanthematous 
fevers  the  eruption  becomes  petechial  The 
breathing  is  hurried,  shallow,  and  towards  the 
close  frequently  assumes  the  type  known  as 
Cheyne-Stokes  respiration. 

Pbognosis. —  The  prognosis  of  the  typhoid 
state  is  always  grave,  but  in  fevers  which  run  a 
definite  course  recovery  may  take  place,  even 
when  the  condition  is  fully  developed,  if  it  be  so 
only  at  or  near  the  crisis. 

TuEATMENT. —  The  treatment  consists  in  the 
free  use  of  stimulants.  Of  these  brandy  is  the 
best,  and  may  be  given  in  doses  of  half  an  ounce 
every  half-hour  or  hour  ;  but  the  quantity  must 
be  determined,  not  by  measure,  but  by  the 
effects  upon  the  patient.  If  no  improvement 
follows  its  exhibition  by  the  mouth,  frequently 
repeated  rectal  injections  of  brandy  with  egg 
or  strong  beef-tea  ought  to  be  tried.  Musk,  in 
doses  of  one  to  three  grains,  has  been  recom- 
mended, but  the  writer  does  not  attach  any  value 
to  this  drug  in  these  cases.  The  subcutaneous 
injection  of  five  to  fifteen  minims  of  ether  is 
often  so  successful  in  increasing  the  vigour  of 
the  heart's  action,  that  it  well  deserves  a  trial 
here,  too,  if  other  means  prove  ineffectual.  If 
the  temperature  is  excessive,  the  cold  or  tepid 
bath,  or  the  cold  pack,  should  be  used  ;  but  im- 
mediately before  or  during  the  application  of 
external  cold,  half  an  ounce  of  brandy  at  least 
should  always  be  given.  The  salutary  effects  of 
cold  are  maintained  and  increased  by  full  doses  of 
quinine,  such  as  five  or  ten  grains  of  the  Fulphate 
every  hour,  until  twenty  or  thirty  grains  have 
been  taken.  The  writer  cannot  advise  the  use 
of  .salicylic  acid  or  its  salts  in  the  typhoid  state. 
External  stimulating  applications  are  not  without 
value,  for  example,  vesication  by  blistering  fluifi, 
or  by  strong  liquor  ammonia;  to  the  shaven  scaljif 
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when  nervous  symptoms  predominate,  or  a  flying 
blister  to  the  praecordia  wlien  the  heart's  action 
is  seriously  impaired.  Throughout  the  typhoid 
stiite  the  patient's  strength  must  be  husbanded 
as  carefully  as  possible  ;  and  the  great  object 
of  the  nursing  should  be  to  save  him  from  the 
necessity  of  any  mental  or  muscular  effort  what- 
ever. James  Andeew. 

TTPHTJS  FEVEH  {rv(pos,  stupor).— Sr- 
NON. :  Fr.  Typhus;  Ger.  Typhus;  Flecktyphus. 

Detinition. — A  contagious  febrile  disease, 
marked  by  a  peculiar  dark  rash,  "with  consider- 
able cerebral  depression,  and  lasting  about  three 
weeks. 

JEtiolggt  and  Pathology. — Typhus  is  a 
disease  of  temperate  and  cold  climates,  and  ap- 
pears from  time  to  time  as  an  epidemic  in  our 
towns  and  larger  villages.  Purely  rural  parts  of 
the  country  seem  to  be  in  a  great  measxire  exempt 
from  it.  Sometimes  it  spreads  as  an  epidemic  over 
a  large  part  of  the  country,  either  affecting  many 
towns  simultaneously,  or  breaking  out  in  them  in 
rapid  succession ;  but  often  it  attacks  only  a  single 
town,  or  a  few  towns  at  considerable  distances 
from  each  other,  leaving  others  between  them 
untouched.  "Wlien  a  serious  epidemic  of  typhus 
occurs  in  a  town,  it  usually  lasts  for  a  consider- 
able period,  often  for  the  better  part  of  three 
years ;  not,  however,  of  the  same  severity 
throughout,  but  increasing  or  diminishing  with 
the  fall  or  rise  of  the  temperature.  Thus  the 
greatest  number  of  cases  occur  during  winter, 
and  the  smallest  number  during  summer ;  and 
changes  of  temperature  are  followed  (not  closely, 
but  in  a  sort  of  rough  way)  by  changes  in  the 
numbers  attacked  ;  whilst  the  ratio  of  mortality 
remains  substantially  the  same  from  the  begin- 
ning to  the  end  of  the  outbreak.  The  larger 
number  of  cases  is  usually  made  up  of  females 
and  young  persons,  and  this  is  particularly 
noticeable  at  the  commencement  of  an  epidemic ; 
but  the  heaviest  rate  of  mortality  is  among  the 
adidt  males. 

Like  the  other  exanthems,  typhus  usually  at- 
tacks an  individual  but  once ;  although  it  must  be 
admitted  that  this  is  not  invariable,  for  some  per- 
sons seem  liable  to  catch  the  disease  as  often  as 
they  are  exposed  to  contagion.  Such  cases,  how- 
ever, must  be  considered  as  exceptional ;  while 
many  cases  of  so-called  second  attacks  are  not  real, 
and  may  be  otherwise  accounted  for.  When  typhus 
enters  a  liousehold,  and  sweeps  over  the  members 
of  a  family,  it  often  happens  that  one  or  two  of 
them,  instead  of  presenting  the  regular  symptoms 
of  the  disease,  are  affected  merely  by  a  slight  feb- 
irile  attack,  lasting  for  a  short  time.  Such  cases 
are  usually  spoken  of  as  having  had  '  the  fever ' 
along  with  the  rest  of  the  family ;  and  if  they 
are  at  some  future  period  affected  with  typhus, 
are  set  down  as  having  undergone  a  second 
attack.  This  is  ob^nously  a  mistake  ;  but,  even 
separating  these  cases,  there  remain  a  certain 
number— not  VC17  large,  it  is  true— where  a 
second  or  even  a  third  attack  has  occurred  in 
the  same  individual. 

Although  not  so  extremely  contagious  as  scar- 
latina or  small-pox,  yet  typhus  is  undoubtedly 
propagated  by  contagion.'    The  area  of  conta- 
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gion  is,  however,  limited  to  a  comparatively 
small  space  around  the  patient.  As  the  breath 
has  a  peculiar,  heavy  smell — noticeable,  however, 
only  within  a  short  distance  (a  foot  or  two)  of 
the  patient's  face,  it  is  not  unlikely  that  the 
contagion  is  contained  in  the  exhalations  from 
the  lungs.  Whether  this  be  the  case  or  no,  the 
contagion  is  certainly  propagated  through  the 
air ;  it  is  not  capable  of  being  carried  by  the 
clotlies  or  by  the  excreta  ;  and  its  free  dilution 
with  abundance  of  fresh  air  destroys  entirely  its 
noxious  influence.  Hence,  if  the  patient  can  be 
isolated  in  a  large,  well-ventilated  apartment, 
there  need  be  no  difficulty  in  preventing  the 
spread  of  the  disease  to  others  of  a  family ;  and 
the  facility  of  thus  limiting  typhus  is  in  marked 
contrast  with  the  great  difficulty  of  doing  so  in 
such  diseases  as  scarlatina  or  small-pox.  Unfor- 
tunately, it  is  only  among  the  wealthier  classes 
of  society  that  this  mode  of  checking  the  spread 
of  typhus  can  effectually  be  adopted,  and  hence 
the  rapidity  with  which  it  sweeps  over  the  poorer 
and  working  classes,  when  once  an  epidemic  has 
fairly  broken  out. 

If  we  examine  carefully  the  details  of  any 
epidemic,  we  find  that  it  is  in  the  most  crowded 
parts  of  a  town  that  it  always  begins,  and  that 
in  a  given  street  it  is  in  the  most  crowded  houses 
that  it  appears  ;  that  if  at  the  outset  the  popu- 
lation be  quickly  thinned  by  the  removal  of 
several  of  the  inmates  from  a  house  or  group  of 
houses,  the  disease  is  often  checked  ;  but  that  it 
readily  breaks  out  again  if  the  crowding  be  re- 
newed. Hence  the  primary  cause  of  typhus  is,  in 
all  probability,  to  be  ascribed  to  the  exhalations 
from  a  closely  crowded  population,  pent  up  in 
small  rooms,  and  prevented  from  free  access  of 
fresh  air  by  the  obstacle  of  houses  closely  packed 
together.  This  view  of  its  origin  readily  explains 
its  greater  prevalence  in  winter,  and  its  attack- 
ing females  and  young  persons  in  greater  num- 
bers than  adult  males  in  a  working  population; 
for  it  is  in  winter  that  houses  are,  for  the 
sake  of  warmth,  most  crowded  and  most  badly 
ventilated  ;  and  the  females  and  younger  mem- 
bers of  a  family  are  those  most  continuously  ex- 
posed to  any  injurious  influences  which  the  home 
may  possess.  This  also  explains  the  comparative 
immunity  from  the  disease  of  purely  rural  dis- 
tricts, and  the  small  extent  to  which  the  upper 
classes,  and  those  inhabiting  the  open  sparsely- 
built  suburbs  of  our  towns,  are  affected  by  it.  It 
may  be  objected  that,  were  this  the  cause,  the  dis- 
ease ought  to  be  an  endemic  constantly  present 
in  all  our  towns ;  but  if  it  rarely  attacks  an 
individual  more  than  once,  it  must  evidently  die 
out  after  a  short  time  from  lack  of  materials, 
and  would  not  reappear  for  some  years,  or  until 
another  generation  has  grown  up  liable  to  its 
attacks.  According  to  this  view  the  bulk  of 
typhus  cases  should  be  comparatively  young; 
and  this  is  found  really  to  hold  good,  the  great 
majority  of  those  attacked  being  between  the 
ages  of  ten  and  thirty. 

It  would  seem  as  if  in  some  epidemics  typhus 
were  connected  with  an  imder-fed  or  half-starved 

attainable  shows  the  period  of  Incubation  to  be  about  a 
weok.  This  may  be  shortonod,  or  somewhat  lengthened ; 
but  statements  extending  it  over  several  weeks  are  to 
bo  received  with  much  hesitation. 
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condition  of  the  working  classes;  but.  this  is  by 
no  means  an  essential  condition.  When  famine 
exists,  it  will,  for  obvious  reasons,  carry  with  it 
the  condition  of  overcrowding  ;  and  it  will  have 
a  material  effect  on  the  results  of  an  epidemic, 
inasmuch  as  it  will  render  individuals  less  able 
to  resist  tlie  disease,  and  so  will  not  only  facili- 
tate its  spread,  but  will  increase  the  ratio  of 
mortality.  33ut  even  when  the  working  classes 
are  in  full  employment  and  well-fed,  typhus 
from  time  to  time  breaks  out  among  them,  and 
the  only  condition  uniformly  observable  is  that 
of  overcrowding. 

Anatomical  Characters. — Of  the  pathology 
of  typhus  little  is  known.  Post-mortem  exami- 
nation shows  that  the  blood  is  dark-coloured, 
usually  fluid,  or  presenting  soft  and  very  loose 
coagula  in.the  cavities  of  the  heart  and  the  larger 
vessels.  This  appearance,  however,  depending  ap- 
parently on  a  deficiency  in  the  fi.brin  of  the  blood, 
is  not  peculiar  to  typhus,  but  is  common  to  it  with 
most  zymotic  diseases.  No  intestinal  affection 
is  seen,  such  as  is  present  in  enteric  fever.  The 
vessels  of  the  brain  are  usually  loaded,  but  there 
is  no  effusion,  and  no  trace  of  any  deposit,  or  of 
anything  approaching  to  inflammatory  change. 
The  only  decided  lesion  to  be  seen  is  in  the  cer- 
vical sympathetic,  the  ganglia  of  which  are  some- 
what enlarged  by  a  granular  amorphous  deposit. 
This,  which  extends  more  or  less  to  all  the  cer- 
vical ganglia,  is  best  seen  in  eases  dying  during 
the  second  week ;  when  death  occurs  later,  it  is 
much  less  noticeable,  or  may  be  wanting  alto- 
gether. From  this  it  may  be  assumed  that  the 
condition  passes  away  with  the  fading  of  the 
characteristic  symptoms  of  the  disease.  Some- 
times the  deposit  is  limited  to  the  ganglia  of  one 
side,  and  in  this  case  it  may  be  connected  with  a 
symptom  occasionally  observable — a  difference 
Ijetween  the  temperature  of  the  two  axillae.  If 
this  lesion  be  regarded  as  an  essential  feature  of 
the  disease,  it  would  certainly  afford  an  explana- 
tion of  the  localisation  of  the  symptoms,  of  the 
disturbed  function  of  the  brain,  and  of  the  weak 
action  of  the  heart ;  but  even  admitting  this, 
there  is  still  wanting  an  explanation  of  the  nature 
of  the  infection,  and  of  the  reason  why  its  force 
should  be  spent  on  these  organs  alone.  It  has 
been  stated  that  there  occurs  a  definite  struc- 
tural change  in  the  heart  itself,  to  which  may  be 
due  the  alteration  in  the  heart's  sounds ;  but 
this  the  writer  has  been  unable  to  verify,  al- 
though he  has  had  the  opportunity  of  looking 
fur  it  in  a  large  number  of  fOit-mortum  examina- 
tions. The  texture  of  the  heart  certainly  is  soft 
and  flabby,  with  but  little  cadaveric  rigidity ; 
but  the  same  is  observed  in  the  whole  muscular 
system. 

Stmptoms. — Typhus  frequently  begins  in  a 
well-marked  way  with  a  rigor,  or  with  headache 
and  sickness  —more  commonly  the  former ;  but 
Very  often  nothing  definite  marks  the  exact  time 
of  commencement,  and  tlien  the  symptoms  come 
on  slowly,  and  gradually  increase  in  intensity. 
The  symptoms  may  be  shortly  summarised  as 
follows: — Hoaviuess  and  lisflessness,  with  a  cer- 
tain amount  of  confusion  of  ideas,  and  a  diffi- 
culty or  impossibility  of  fixing  the  mind  steadily 
or  continuously  on  any  subject ;  dulness  of  all 
the  senses,  with  a  heavy  stupid  look  in  the  face; 


dark-coloured  rash,  in  small  dusky-brownish 
spots,  especially  noticeable  over  the  abdomen, 
and  not  fading  till  convalescence  begins  ;  heat  of 
skin,  and  rise  of  temperature ;  quick,  weak,  fre- 
quent pulse  ;  white  or  brown  dry  furred  tongue  ; 
thirst;  constipation  ;  and  considerable  muscular 
prostration. 

The  disease  runs  its  course  in  three  weeks, 
which  may  be  divided  into  a  week  of  on^et,  a 
week  of  danger,  and  a  week  of  convalescence 
Daring  the  first  two  or  three  days  of  the  attack 
the  symptoms  may  not  be  very  urgent;  the 
patient  may  be  going  about,  and  even  at  his 
usual  avocations,  although  he  feels  that  these 
are  performed  with  diflficulty,  especially  if  they 
involve  any  mental  exertion.  Towards  the  end 
of  the  first  week  the  symptoms  become  aU  well- 
marked;  the  characteristic  rash  makes  its  ap- 
pearance ;  and  the  patient  is  now  confined  to  bed. 
During  the  second  week  the  symptoms  increase 
rapidly  in  intensity,  especially  the  muscular 
prostration,  the  rapidity  of  thp  pidse,  and  the 
confusion  of  ideas ;  and  these  steadily  progress 
until  the  fourteenth  day,  when  the  disease  ap- 
pears to  have  attained  its  height.  With  the 
third  week  the  tongue  begins  to  clean,  and  the 
pulse  and  temperature  to  fall ;  the  rash  quickly 
disappears  ;  the  expression  of  the  face  changes  ; 
the  mind  becomes  clear ;  and  the  symptoms 
gradually  disappear.  By  the  end  of  the  third 
week  the  attack  may  be  said  to  have  termi- 
nated, but  there  is  often  much  weakness  left, 
and  it  may  be  some  time  before  the  strength  is 
completely  re-established.  Usually  a  week  or 
ten  days  will  suffice  for  this  ;  but  after  a  severe 
attack,  or  in  a  patient  previously  debilitated, 
several  weeks  may  be  required. 

The  more  important  symptoms  may  now  be 
described  somewhat  in  detail : — 

Nervom  System. — The  best-marked  of  the  local 
symptoms  are  those  referring  to  the  bnin.  From 
the  very  commencement  there  is  a  feeling  of  dul- 
ness and  heaviness,  with  an  indisposition  to  any 
mental  exertion ;  a  dull  heav^-look  about  the  face ; 
a  vacant  expression  in  the  eyes;  a  slowness  in 
answering  questions,  and  a  partial  confusion  of 
ideas ;  the  p.atient  lying  as  if  in  a  balf-drejimy 
condition,  and  paying  little  attention  to  nnything 
around  him.  As  the  disease  progresses,  these 
s^Muptoms  become  more  and  more  marked.  Even 
in  comparatively  mild  cases  there  i.':  often  a 
little  muttering,  or  a  few  incoherent  words  are 
uttered  from  time  to  time;  but  the  patient  is 
aware  that  he  is  talking  nonsense,  and  readily 
admits  it  though  unable  to  control  it.  J.n 
severer  cases,  again,  the  delirium  is  very  de- 
cided ;  the  patient  lies  perfectly  indifferent, 
muttering  incoherently  from  time  to  time;  anc 
replies  scarcely,  or  not  at  all,  to  questions,  al- 
though he  is  not  absolutely  unconscious,  as  he 
will  protrude  the  tongue  if  sharply  told  to  do 
so.  Not  unfrequently  patients  afterwards  a<k 
whether  in  this  delirium  thoy  have  not  spoken 
of  things  they  would  wish  concealed,  but  on  this 
]ioint  they  may  be  safely  reassured;  nothing 
like  a  continuou.s  or  connected  train  of  thought 
p;i.sses  through  thf"  mind — all  is  disjointed  and 
fragmentiiry ;  and  accordingly  the  words  uttered, 
even  if  pieced  together,  are  entirely  meaning- 
less.   Along  with  this  confusion  of  ideas  goes  a 
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dulness  of  aH  the  senses ;  taste  and  smell  are  en- 
tirely lost;  and  although,  from  the  great  thirst, 
there  is  a  craving  for  drinks,  yet  all  are  accepted 
alike,  and  the  leeling  of  relief  which  they  give 
is  unconnected  with  their  taste,  which  is  not 
really  perceived.  Hearing  is  considerably  dulled, 
a  certiiin  amount  of  deafness  being  a  very  com- 
mon symptom  ;  so  that  it  is  necessary  to  speak 
to  the  patient  in  a  distinct  tone  of  voice,  and 
tolerably  close,  otherwise  he  will  fail  to  catch 
what  is  said  to  him.  Vision  is  seemingly  also  a 
little  impaired,  although  not  to  so  marked  an 
extent  as  the  other  senses.  Even  ordinary  tactile 
sensation  is  dull,  and  the  impressions  derived 
from  it  are  often  confused. 

Mrtscular  System. — Muscular  prostration  is, 
e\  en  from  the  first,  a  prominent  symptom.  At  the 
very  unset,  and  while  the  patient  may  still  be 
going  about,  he  complains  of  a  feeling  of  weak- 
ness ;  the  gait  is  often  somewhat  unsteady  ;  and 
after  he  is  confined  to  bed  this  weakness  becomes 
more  marked.  In  serious  cases  he  lies  supine, 
turning  himself  rarely,  or  in  bad  cases  not  at  all. 
If  turned  on  the  side  he  soon  slides  round  again 
upon  the  back ;  the  limbs  are  allowed  to  lie  slack 
in  almost  any  position ;  when  the  hand  is  raised 
it  is  tremulous ;  so  also  is  the  tongue  when  pro- 
truded— the  very  protrusion  is  accomplished  with 
difBculty,  and  the  point  is  pushed  scarcely,  if  at 
all,  beyond  the  lips.  In  bad  cases,  subsultus  is 
occasionally  present.  This  muscular  prostration, 
(  in  conjunction  with  the  dulness  of  sensation,  is 
doubtless  the  cause  of  the  constipation  so  usually 
present ;  and  the  occasional  occurrence  of  reten- 
tion of  urine  is  to  be  explained  in  the  same  way, 
by  inattention  to  the  sensation,  and  by  disinclina- 
tion to  make  even  the  slight  exertion  requisite 
for  emptying  the  bladder. 

drndatorij  Si/siem.—Th.e  pulse  is  always  weak, 
.and  commonly  frequent.  In  mild  cases  it  does  not 
usually  rise  over  100;  in  more  serious  ones  it 
rises  to  120;  and  in  bad  cases  to  140,  or  even 
more.  The  character  is,  however,  of  more  im- 
portance than  ita  frequency  ;  for  while  a  very  fre- 
quent pulse  always  indicates  danger,  a  compara- 
tively infrequent  pulse,  if  it  be  weak  and  jerking 
in  character,  may  be  equally  serious,  and  hence  it 
occasionally  happens  tlmt  cases  prove  fatal  where 
the  pulse  has  not  risen  above  100.  In  some  cases 
the  pulse  is  markedly  dicrotic  during  the  second 
week,  and  this  especially  happens  if  there  be 
any  pre-existing  lesion  of  the  heart. 

A  good  deal  of  stress  has  been  laid  by  some 
observers  upon  the  action  of  the  heart  as  iijdi- 
cated  by  the  stethoscope.  In  all  serious  cases, 
the  heart's  sounds  are  much  fainter  than  usual, 
aud  one  or  other,  more  commonly  the  first  sound, 
may  become  so  faint  as  to  be  inaudible.  This 
condition  is  generally  most  readily  made  out  by 
placing  the  stethoscope  over  the  apex  of  the 
heart,  when  the  altered  character  or  absence  of 
the  first  sound  is  at  once  noticeable.  Sometimes 
the  second  sound,  as  heard  over  the  base  of  the 
heart,  is  lost;  but  this  is  unusual.  The  altera- 
tion or  absence  of  the  first  sound  has  no  neces- 
sary connection  with  the  rapidity  of  the  heart  s 
action,  being  as  often  present  when  the  number 
of  beats  is  under  100,  as  it  is  when  the  number 
is  ov.  r  that,  figure ;  but  the  symptom  marks  I  he 
weakness  of  the  heart's  action,  and  is  always  as- 
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sociated  with  a  weak  pulse,  and  a  considerable 
amount  of  cerebral  disturbance. 

Digestive  System. — With  great  thirst,  there  is 
a  dry  tongue,  which  is  first  white  and  finally 
brown.  The  brown  colour  is  at  first  in  the  form 
of  two  broad  bands,  one  on  each  side,  the  centre 
and  edges  remaining  white.  In  bad  cases  the 
whole  tongue  becomes  bro^vn,  often  cracked  and 
bloody ;  and  the  same  dry,  cracked,  and  bloody 
appearance  may  extend  to  the  lips,  the  gums  and 
teeth  becoming  crusted  with  sordes.  AVhen  the 
week  of  convalescence  begins,  the  tongue  at  once 
commences  to  clean  at  the  edges ;  then  becomes 
moist ;  and  finally  the  fur  clears  slowly  off.  It 
generally  requires  the  whole  week  of  conva- 
lescence to  accomplish  this. 

Eruption. — The  rash  in  typhus  fever  is  very 
characteristic,  and  is  almost  invariably  present, 
although  the  amount  varies  much.  In  an  epi- 
demic stray  cases  from  time  to  time  occur  where 
the  rash  is  wanting,  and  the  symptoms  are  other- 
wise mild  ;  but  it  may  be  doubted  whether  these 
are  cases  of  genuine  typhus  ;  at  any  rate  it  is 
amongst  cases  of  this  kind  that  second  attacks 
are  chiefly  found.  The  rash  appears  in  the  form 
of  small,  roundish,  dusky,  or  brown-red  spots; 
not  raised  at  all  above  the  surface;  generally 
very  distinct,  but  sometimes  indistinct,  as  if  dimly 
seen  through  a  hazy  medium.  It  is  always  most 
marked  about  the  upper,  or  middle  and  upper 
parts  of  the  abdomen  ;  and  it  may  be  limited  to 
a  few  spots  there.  If  more  extensive,  it  is  scat- 
tered over  all  the  fore  part  of  the  abdomen,  and 
over  the  lower  and  central  parts  of  the  chest. 
It  sometimes  extends  to  the  limbs,  and  is  then 
found  over  the  fore  part  of  the  thighs  and  arms ; 
but  this  is  by  no  means  very  common. 

The  rash  shows  itself  during  the  latter  half 
of  the  first  week,  most  commonly  about  the 
fourth  or  fifth  day;  but  sometimes  its  appear- 
ance is  delayed  till  the  early  part  of  the  second 
week.  The  spots,  if  few,  appear  nearly  simul- 
taneously; but  if  numerous  may  come  out  in 
successive  crops,  extending  over  two  or  three 
days.  Once  out  they  undergo  no  further  change, 
except  a  gradual  deepening  or  darkening  in 
colour.  They  remain  out  till  the  commencement 
of  the  week  of  convalescence,  and  then  they 
rapidly  disappear.  In  bad  cases  petechiae  may 
also  be  present,  and  passive  haemorrhage  in  any 
situation. 

Complications. —  The  only  complication  of 
common  occurrence  in  typhus  is  a  low  form  of 
pneumonia.  This  seems  to  begin  chiefly  by  hypo- 
staiic  congestion;  it  occurs  first  at  the  back  of 
the  lungs,  usually  affecting  both  more  or  less; 
and  seems  to  be  due  mainly  to  position.  The 
patient,  in  severe  cases,  lies  nearly  continuously 
on  the  back,  and  this  posture,  along  wit  h  the  weak 
and  languid  state  of  the  circulation,  permits  a 
gorging  of  the  posterior  part  of  the  lungs.  Pro- 
bably in  all  severe  cases  this  gorging  is  present 
to  a  certain  extent — at  least,  it  is  a  very  common 
imi-morlcm  appearance ;  but  in  some  cases  the 
condition  goes  a  step  farther,  and  drifts  into 
pneumonia.  The  disease  thus  produced  rarely 
runs  the  course,  or  presents  the  symptoms,  of 
acute  pneumonia;  it,  scarcely  goes  beyond  the 
firht  stage,  presenting  on  post-mortem  examina- 
tion II  very  dark  appearance,  as  if  of  great  venous 
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•congestion,  with  a  certain  amount  of  oedema  and 
solidification  ;  but  usually  nothing  of  red  or  grey 
hepatisation.  When  it  does  appear,  it  is  com 
monly  towards  the  end  of  the  second  week — the 
period  when  the  causes  above-mentioned  are  in 
operation  to  the  greatest  extent,  and  if  it  involve 
much  of  the  lung,  it  proves  fatal  in  a  few  days. 
Most  of  the  cases  that  are  fatal  during  the  third 
week  are  cut  off  by  this  complication.  Occasion- 
ally, though  rarely,  the  attack  of  pneumonia  con 
tinues  longer,  and  causes  death  in  the  fourth  week, 
that  is,  after  the  attack  of  typhus  is  over ;  but 
in  such  cases  the  symptoms  and  post-mortem 
appearances  approach  more  to  those  of  ordinary 
pneumonia.  The  signs  of  this  complication  are 
cough,  with  little  or  no  sputa ;  more  or  less 
oppression  of  the  breathing;  and  small  crepita 
tion,  most  noticeable  always  at  the  back  of  the 
■chest.  This  last  is  to  be  accepted  as  the  reliable 
indication,  for  the  patient,  as  a  rule,  makes  little 
or  no  complaint ;  and,  therefore,  if  cough,  even  to 
•  a  small  extent,  be  present,  the  stethoscope  should 
be  used  to  determine  the  state  of  the  lung.  It 
sometimes  shows  itself  after  the  week  of  con^ 
valescence  has  begun;  and  if  at  that  time  the 
tongue  becomes  again  dry  after  it  has  begun  to 
clean,  or  if  the  pulse  begins  again  to  rise,  the 
chest  should  be  examined,  even  though  no  cough 
be  spoken  of,  for  the  arrest  of  convalescence  is 
often  due  to  the  commencement  of  this  affection 
of  the  lung. 

Diagnosis. — Typhus  as  above  defined  is  readily 
recognised.  It  is  distinguished  from  typhoid  or 
enteric  fever,  by  the  character  of  the  eruption, 
which  in  typhus  is  in  dusky  brovm-red  spots,  re- 
maining out  till  convalescence,  whilst  in  enteric 
it  is  in  bright  rose-red  points  coming  out  and 
fading  in  successive  crops ;  by  the  presence  of 
the  head-symptoms  ;  and  by  the  absence  of  sick- 
ness, vomiting,  diarrhoea,  and  abdominal  tender- 
ness. From  meningitis,  or  any  acute  cerebral 
affection,  it  is  distinguished  by  the  absence  of 
excitement  or  of  acute  pain  ;  by  the  character  of 
the  delirium ;  by  the  dry-coated,  usually  brown, 
tongue ;  by  the  weak  pulse  ;  by  the  eruption  ;  and 
by  the  muscular  prostration.  From  any  chronic 
cerebral  affection  it  is  distinguished  by  the  pre- 
sence of  fever,  in  addition  to  the  above  charac- 
ters. 

Mortality  and  Prognosis. — The  ratio  of  mor- 
tality from  typhus  varies  somewhat  in  different 
places  and  in  different  epidemics;  but  the  average 
may  be  stated  as  from  10  or  12  to  18  or  20  per 
cent.  This,  however,  applies  only  to  the  total 
mortality  extending  over  a  large  number  of 
cases.  If  this  mortality  be  analysed,  it  is  found 
that  it  varies  directly  with  the  age.  In  the 
pung  the  mortality  is  small,  in  the  middle-aged 
It  is  considerably  increased,  and  after  middle  life 
it  is  very  high.  This  may  be  expressed  in  figures 
tiius: — under  25  years  of  age,  mortality  about 
6  per  cent. ;  from  26  to  60  years  of  age,  mortality 
about  25  per  cent. ;  over  80  years  of  age,  mor- 
tality about  50  per  cent. 

In  adults  the  rate  of  mortality  is  usually 
higher  in  males  than  in  females,'  a  difference, 
however,  which  does  not  hold  good  in  the  case  of 
young  persons  or  children.    This  is  probably  due 

J.l^jr^^'^l]^  females  abortion  often  occurs,  and  such 
cases  are  usually  fatal. 


to  the  circumstance  that  when  females  or  young 
persons  are  attacked,  they  are  at  once  put  under 
treatment,  or  at  least  allowed  to  rest ;  whilst 
adult  males,  especially  heads  of  families,  struggle 
on  for  some  time  after  the  disease  has  begun, 
being  unwilling,  for  the  sake  of  those  dependent 
on  them,  to  give  up  work  until  the  advance  of 
the  disease  compels  them  to  do  so ;  and  by  this 
means  the  strength  is  exhausted  early  in  the 
disease,  and  the  chance  of  recovery  materially 
impaired.  In  the  better  classes  of  society,  the 
ratio  of  mortality  is  often  higher  than  among 
the  working  classes. 

The  bulk  of  the  deaJis  occur  in  the  second 
week,  and  most  commonly  in  the  latter  half  of 
it— from  the  tenth  to  the  twelfth  day  inclusive 
being  the  most  fatal  period.  Death  very  rarely 
occurs  during  the  first  week,  although  in  bad 
cases  it  may  occur  early  in  the  second  week.  It 
sometimes  happens  that  death  occurs  in  the  third 
week  in  uncomplicated  cases,  as  if  there  had  not 
been  sufficient  strength  left  to  rally  after  the 
brunt  of  the  attack  was  over  ;  but  this  is  unusual. 
When  death  occurs  in  the  third  week,  it  is  com- 
monly due  to  pneumonia. 

The  prognosis  in  typhus  depends  on  the 
severity  of  the  symptoms,  especially  of  the 
brain-symptoms,  and  of  the  muscular  prostra- 
tion. If  there  be  much  delirium  or  muttering 
incoherence,  the  prognosis  is  bad,  especially  if, 
as  is  commonly  the  case,  this  be  associated 
with  a  quick  pulse  (130  or  over),  such  cases 
being  usually  fatal.  On  the  other  hand,  if  the 
pulse  be  not  over  100,  if  there  be  little  con- 
fusion of  ideas,  and  if  plenty  of  nourishment  be 
taken,  the  case  is  a  mild  one,  and  will  readily 
recover.  The  indications  from  the  rapidity  of  the 
pulse,  and  from  the  cerebral  symptoms,  do  not, 
however,  invariably  coincide  ;  and  in  that  case 
the  latter  are  the  more  to  be  regarded.  Thus,  if 
there  be  much  incoherence,  with  indifference  and 
prostration,  and  but  little  nourishment  be  taken, 
even  though  the  pulse  may  not  be  over  100,  the 
prognosis  is  bad;  whilst, 'if  there  be  little  con- 
fusion, and  plenty  of  nourishment  be  taken,  even 
though  the  pulse  be  120,  the  prognosis,  though 
guarded,  is  not  unfavourable.  The  character  of 
the  pulse,  as  to  weakness  or  otherwise,  is  of  more 
value  than  the  mere  rapidity.  If  the  pidse  rise 
much  early  in  the  attack,  it  is  indicative  of  danger. 
The  amount  of  the  rash  seems  to  be  of  little 
moment,  and  is  no  guide  to  the  severity  of  the 
attack.  If  the  tongue,  after  beginning  to  clean, 
become  again  furred,  or  if  the  pulse  rise  again 
after  having  fallen,  it  is  significant  of  danger, 
and  points  to  the  occurrence  of  some  complica- 
tion, most  commonly  pneumonia. 

The  stethoseopic  character  of  the  cardiac 
sounds  (impairment  or  absence  of  the  first  sound) 
may  be  associated  with  weak  pulse  and  cerebral 
disturbance,  as  a  measure  of  the  amount  of  dan- 
ger. It  implies  great  weakness  of  tho  heart's 
action,  corresponding  so  far  to  the  muscular 
prostration  elsewhere  noticeable,  only  to  .a 
greater  extent ;  and,  as  occurring  in  so  important 
an  organ,  indicating  always  the  presence  of 
danger. 

TnEATMENT.-J'rew!»j;tt'c.-When  typhus  breaks 
out  in  a  family,  the  first  step  to  be  taken  is  to  en- 
deavour to  prevent  its  spread.  For  this  purpose  the 
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patient  should  be  isolated,  and  placed  in  a  large 
well-aired  room,  with  a  single  attendant  as  nurse  ; 
and  as  little  communication  as  possible  must  be 
allowed  with  the  rest  of  the  inmates  of  the 
house.  Amongst  the  better  classes  of  society, 
this  is  easily  eflfected ;  but  amongst  the  working 
classes  an  arrangement  of  this  kind  is  usually 
impracticable,  and  then  the  bc^t  course  is  the 
removal  of  the  patient  to  a  suitable  hospital.  This 
removal  should  be  effected  at  once,  not  only  be- 
cause the  risk  of  the  disease  spreading  is  lessened 
by  thus  removing  a  source  of  infection  ;  but  also 
because  removal  late  in  the  disease  is  always  in- 
jurious to  the  patient,  and  often  dangeroiis.  In 
this  removal  the  patient  should  always  be  car- 
ried, and  not  allowed  to  walk,  even  should  he 
fancy  himself  able  to  do  so. 

Curative. — Many  attempts  have  been  made,  by 
very  various  means,  to  cut  short  the  disease ;  but 
of  these  it  may  be  said  that  all  have  failed.  The 
principle  of  treatment  is  therefore  to  keep  up  and 
economise  the  strength  by  every  means,  until  the 
fortnight  shall  have  passed,  -when  convalescence 
will  occur  of  itself.  For  this  purpose  constant 
and  careful  nursing  is  essential.  The  patient 
should  be  kept  absolutely  in  bed,  and  not  allowed 
to  rise,  even  in  the  early  days  of  the  attack, 
when  he  may  fancy  himself  able  to  do  so ;  he 
should  be  fed  at  short  intervals  -with  liquid 
nourishment,  especially  milk  and  strong  beef- 
tea,  or  strong  soups,  and  these  should  be  given 
to  as  great  an  extent  as  the  patient  can  be  in- 
duced to  take  them.  The  thirst  should  be  relieved 
by  diluents  of  any  kind,  such  as  plain  water,  bar- 
ley water,  effervescing  drinks,  or  diluted  lemon- 
juice.  Taste  being  nearly  gone,  the  patient  will 
take  them  indiscriminately;  hut  it  should  be  re- 
membered that  in  serious  cases  he  will  not  trouble 
to  ask  for  them  ;  they  should,  therefore,  be  offered 
very  frequently,  and  the  nourishment  should  also 
be  pressed  upon  him.  The  tendency  to  constipa- 
tion is  easily  obviated  by  an  occasional  dose  of 
castor  oil.  Care  should  be  taken  that  the  bladder 
is  regularly  emptied  ;  not  that  there  is  any  real 
retention,  for  the  patient  can  readily  empty  it  if 
he  makes  the  effort.  Usually  all  that  is  required 
is  to  tell  him  to  do  so ;  but  sometimes,  though 
rarely,  it  may  be  requisite  to  pass  the  catheter. 
Absolute  quiet  should  be  secured ;  the  patient 
should  not  be  spoken  to  more  than  is  .absolutely 
necessary;  no  conversation  should  be  permitted; 
if  he  talks  in  a  rambling  way,  as  is  often  the  case, 
he  should  not  be  answered.  Eor  sleeplessness  or 
delirium,  the  best  remedies,  besides  quiet,  are 
darkening  the  room,  and  applying  cold  wet  cloths 
steadily  to  the  head.  Cold  applications  frequently 
soothe  the  delirium  and  procure  sleep.  Opium  and 
sedatives  are  ill-borne,  and  should  never  be  had 
recourse  to.  The  use  of  stimulants  has  been  much 
debated ;  but  there  can  be  little  doubt  that  their 
judicious  use  in  moderate  quantity  is  often  very 
advantageous.  They  ought  not,  however,  to  be 
osed  indiscriminately,  nor  should  they  be  em- 
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ployed  early  in  the  disease,  but  should  be  kept, 
as  it  were,  in  reserve,  to  push  through  an  emer- 
gency. The  best  guides  to  their  employment  are 
the  rapidity,  and  especially  the  strength,  of  the 
pulse;  the  extent  of  the  muscular  prostration; 
and  the  quantity  of  nourishment  taken.  If  the 
latter  be  taken  in  fair  quantity,  and  the  weakness 
be  not  very  great,  the  case  will  recover  without 
the  use  of  stimulants,  and  then  they  are  better 
omitted.  Recourse  should  not  be  had  to  them 
sooner  than  is  absolutely  necessary — certainly  not 
during  the  first  week  if  i  t  can  at  all  be  avoided ;  and 
their  use  need  not  be  prolonged  far  into  the  third 
week,  for  as  soon  as  the  appetite  begins  to  return, 
reliance  should  be  placed  upon  feeding,  and  stimu- 
lants should  be  laid  aside.  The  quantity  admi- 
nistered need  not  be  large  ;  four  to  six  or  eight 
ounces  of  wine,  in  small  quantities  at  a  time,  iji 
the  twenty-four  hours — a  little  more,  with  per- 
haps a  small  quantity  of  brandy  added,  in  bad 
cases — will  procure  all  the  advantage  obtainable; 
large  doses  tend  to  increase  the  head-symptoms, 
and  do  harm.  The  best  indication  of  their  doing 
good  is  the  fulling  of  the  pulse.  Attention  shoidd 
be  given  to  the  position  of  the  patient,  especiall} 
in  view  of  the  possible  occurrence  of  pneumonia, 
or  occasionally,  in  spare  or  emaciated  individuals, 
of  bed-sores.  To  avoid  this,  the  supine  position, 
which  the  patient  always  assumes  in  serious 
cases,  shotdd  from  time  to  time  be  altered,  and 
he  should  be  occasionally  turned  on  one  or  other 
side.  He  will  not  lie  long  thus,  but  wiU  gradually 
slip  round  again  on  to  the  back;  but  the  change 
of  position,  even  for  a  short  time,  is  useful.  If 
pneumonia  occur,  ipecacuanha  or  similar  remedies 
in  small  doses  should  be  had  recourse  to,  along 
with  stimulants.  Cold  sponging,  especially  of 
the  face  and  hands,  when  the  skin  feels  hot, 
is  extremely  agreeable  and  soothing  to  the 
patient, 

R.  Bevbbidge. 

TTROSIN  Tyi-osin (C'sH"  NO^is always 

found  in  conjunction  'with  leucin.  It  is  never 
found  in  healthy  livers  (Kiihne),  but  is  perhaps 
present  in  small  quantities  in  the  spleen  and  pan- 
creas. It  is  found  in  the  liver  and  urine  of  acute 
yellow  atrophy,  and  said  to  be  present  in  the 
urine  of  typhoid  fever  and  variola.  The  signi- 
ficance of  tyrosin  in  the  urine  is  uncertain.  Under 
the  microscope  tyrosin  is  seen  as  fine  colourless 
needles,  but  this  appearance  must  never  be 
trusted  without  chemical  tests.  Its  mode  of  pre- 
paration is  the  same  as  that  of  lexicin ;  but  the 
residue  of  this,  insoluble  in  boiling  alcohol,  must 
be  dissolved  in  boiling  water,  and  set  aside  to 
cool  and  crystiillise.  If  to  a  solution  of  tyrosin 
a  few  drops  of  nitrate  of  mercury  be  added, 
and  the  whole  boiled,  the  fluid  becomes  a  rosy 
red,  and  throws  down  a  red  precipitate  (Hoff- 
mann's test).  See  Lkucin  ;  Jaundice  ;  and  Liver, 
Atrophy  of.  Acute  Yellow. 

J.  WicKHAM  Lego. 
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giiCEK  and  ULCERATION  (6\kos,  Ul-  I 
«w,  a  sore).— Synon. :  Sore;  Fr.  Ulcere;  Ger. 
Gcschwilr.  _  _  _ 

T)EFI^^lTION. — A  solution  of  continuity  on  an 
epithelial  or  endothelial  surface,  secreting  pus. 

jEtiology.— A  breach  of  surface  may  arise  from 
external  causes,  such  as  a  cut  or  laceration,  pres- 
sure, destruction  produced  by  an  eschp.rotic,  a 
burn,  or  a  bruise  ;  or,  on  the  other  hand,  it  may 
result  from  changes  commencing  -within  the 
tissues  themselves.  These  might  be  acute  inflam- 
mation, giving  rise  to  pus  ;  chronic  inflammation, 
giving  rise  to  thickening  of  the  fibrous  tissue, 
with  strangulation  of  the  blood-vessels  passing 
through  it  to  the  siu-face  ;  or  defective  nutrition 
of  the  skin  and  subcutaneous  tissues,  as  seen  in 
senile  subjects. 

Anatomical  Charactebs. — The  parts  of  a 
healing  ulcer  are — the  surface ;  the  thin  blue 
epidermic  'pellicle  ;  the  edges  ;  the  sii,rroundings  ; 
the  discharge.  "\Vhen  an  ulcer  departs  from  the 
healing  type,  every  possible  variety  of  appear- 
ance occurs  in  the  surface,  edges,  surroundings, 
discharge,  and  in  the  character  and  intensity  of 
the  accompanying  pain. 

AVhen  a  section  of  an  ulcer  is  examined 
microscopically,  the  following  parts  are  made 
out : — a  layer  of  pus  on  the  surface  ;  project- 
ing up  into  the  pus,  fine  points  consisting  of 
loops  of  blood-vessels,  coated  over  with  living 
■white  corpuscles,- constituting  granulations;  be- 
neath this,  a  zone  of  thickened  inflammatory 
tissue,  consisting  mainly  of  fine  fibrous  tissues  ; 
and  underneath  this  again,  a  zone  of  hyperaemia, 
-where  the  blood-capillaries  are  very  numerous, 
and  the  white  blood-corpuscles  are  in  excess. 
Beyond  this  zone  healthy  tissues  are  met  with. 

Should  the  whole  of  the  affected  part^  be  seen 
on  a  perpendicular  section,  it  would  appear  de- 
pressed in  the  centre,  and  each  zone,  from  the 
surface  downwards,  would  appear  as  an  arc  of  a 
greater  circle  than  the  previous.  Should  the 
ulcer  be  other  than  healthy,  the  same  parts 
would  be  met  with,  but  each  part  would  be  mo- 
dified according  to  the  cause  and  character  of 
the  ulctr. 

The  history  of  the  commencement  of  an  ulcer 
■will  evidently  vary,  according  as  it  originates 
(1)  from  external,  or  (2)  from  interval  causes. 

1.  When  a  wound  docs  not  heal  by  primary 
union,  by  scabbing,  or  by  first  intoution,  it  begins 
in  twenty-four  hours  to  show  sigr.s  of  active  hy- 
peremia. The  surface  exudes  fir.st  scrum,  then 
white  blood-corpuscles,  fibrin,  and  albuminous 
matters ;  the  surroundings  become  congested  and 
swollen  ;  granulations  appear  in  the  bottom  of 
the  wound;  and  an  ulcer  is  thus  cstablislied. 

2.  When  the  changes  commence  within  the 
tissues,  they  depend  upon  some  local  irritation, 

•  causing  a  determination  of  blood  to  the  part. 
The  irritation  may  be  a  varicose  vein,  a  foreign 
body,  a  gumma,  a  strumous  gland,  or  a  scirrbus 


tumour.  The  blood-vessels  at  fir.st  exude  serum, 
which  infiltrates  the  neighbouring  tissues,  cans 
ing  them  to  swell.  WTiite  blood-corpuscles  anl 
fibrin  after  a  time  escape  from  the  blood  through 
the  capillary  walls,  and  the  irritated  spot  be- 
comes permeated  by  an  embryonic  connective 
tissue.  The  tissue  thus  formed  passes,  as  the 
result  of  chronic  irritation,  to  a  higher  state 
of  development,  becoming  fine  fibrous  tissue,  and 
having  a  tendency  to  shrink  or  contrrctnpon  the 
structures  passing  through  it.  The  consequences 
of  such  a  change  as  this  in  any  part  are,  first, 
an  increased  activity  of  its  normal  functions ; 
and,  secondly,  a  cessation  of  its  functions,  and 
destruction  of  the  tissue  from  the  cutting  oif  of 
its  nutrition. 

A  section  of  the  part  in  this  condition  would 
show  the  irritating  .spot  in  the  centre,  then  a  zone 
of  indurated  fibrous  tissue,  and  around  all  a  zone 
of  hj'peraemia.  When  the  skin  becomes  involved 
it  changes  colour,  the  epidermis  is  shed  rapidly, 
serum  oozes  out  through  cracks  and  fissures,  and 
finally  may  collect  on  the  surface  to  form  a  scab. 
When  the  scab  falls  oflf,  a  raw  surface,  consisting 
of  the  papillary  layer  of  the  skin,  is  seen,  and 
from  this  a  discharge  flows  away,  becoming 
thicker  and  more  purulent.  The  surface  is  now 
an  open  sore,  secreting  matter,  and  exists  as  an 
ulcer. 

Pathology. —  TJlceration. —  The  ulcerative 
process  is  so  intimately  associated  ■with  inflam- 
mation, suppuration,  gangrene,  phagedaena,  granu- 
lation, and  cicatrisation,  that  it  is  impossible  to 
detach  it  from  any  one  of  these,  and  call  it  a  sepa- 
rate definite  process.  Few  writers  agree  in  their 
descriptions  of  the  extent  of  the  process,  some 
looking  upon  the  ulcerative  process  as  implying 
destruction  of  the  tissues  only ;  others,  as  signi- 
fying both  destruction  and  repair.  In  its  ■widest 
sense,  the  ulcerative  process  is  the  process 
whereby  ulcers  are  formed,  spread,  arrested, 
maintained,  and  healed.  The  actual  formation 
of  an  ulcer  has  been  discussed ;  and  when  the 
ulcer  is  once  established,  the  ulcerative  process 
is  seen  to  be  a  liquefaction  and  dissolution  of 
the  edges,  and  the  formation  of  granulations  and 
discharge.  This  process  goes  on  from  the  begin- 
ning to  the  end  of  the  history  of  an  ulcer,  so  that 
it  is  impossible  to  say  that  it  ends  before  healing 
takes  place. 

In  the  immediate  neighbourhood  of  any  ulcer, 
vascular  changes  take  place,  which  have  to  be 
followed  closely  before  the  ulcerative  process  can 
be  understood  aright.  In  the  first  place,  the 
capillaries  in  the  neighbourhood  of  the  irritated 
spot  are  in  a  state  of  tension,  from  increased 
blood-pressure,  and  they  tend  to  relieve  them- 
selves by  the  transudation,  first,  of  serum,  and 
then  of  white  blood-corpuscles  and  fibrin.  These 
products  behave  difiFercntly,  according  as  they 
escape  into  the  surrounding  tissues,  or  reach  ihft 
surface. 
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(a)  "When  the  oralis  and  fibrin  escape  into  the 
surrounding  tiss7tes,  they  infiltrate  the  immediate 
neighbourhood  of  the  ulcer,  and  produce  swelling 
and  blocking  up  of  the  tissues,  and  beyond  that 
an  area  of  increased  nutrition,  caused  by  the 
determination  of  blood.  The  pressure  on  the 
blood-vessels  leads  to  interference  with  the  cir- 
culation, and  as  a  consequence,  to  a  deficiency  of 
the  nutrition  of  tlie  surrounding  tissues.  The  cel- 
lular elements  of  these  tissues  swell,  undergo 
degeneration,  liquefy  and  are  absorbed,  or  remain 
in  the  tissues.  According  to  the  intensity  of  the 
irritation,  and  the  condition  of  the  patient,  so 
the  area  of  infiltration  and  of  liquefaction  extends, 
and  the  degenerative  process  continues  ;  or,  on 
the  other  hand,  along  with  the  infiltration,  in- 
duration occurs,  and  stays  the  processes  of  de- 
Btruction.  The  arrest  of  the  extension  of  infil- 
tration, by  the  formation  of  a  barrier  of  firm, 
fibrous,  indurated  tissue,  is  necessary  before 
repair  sufBcient  to  heal  the  ulcer  is  induced. 

(6)  The  portion  of  the  transudation  that  reaches 
the  surface  consists  of  two  parts.  The  part  for 
which  sufficient  nutrition  cannot  be  obtained 
flows  away  as  pus,  whilst  the  part  that  is  retained 
in  close  proximity  to  the  blood-vessels  becomes 
formed  into  a  layer  of  embryonic  connective 
tissue.  This  layer,  as  the  irritation  declines  in 
intensity,  increases  in  thickness,  becomes  vascu- 
larised,  and  rises  into  small  protuberances  con- 
stituting granulations.  The  vascularisation  _  of 
the  embryonic  connective  tissue  keeps  pace  with 
the  continued  addition  of  new  cells  on  the  surface, 
and  so  the  reparative  action  is  kept  going.  The 
deeper  layer  of  firstr-formed  cells  now  become 
spindle-shaped,  with  their  long  axis-parallel  to 
the  blood-vessels.  Along  with  the  blood-vessels, 
lymphatics  and  sympathetic  nerves  find  their 
way  into  the  granulations.  The  spindle-shaped 
cells  now  form  a  denser  tissue  and  shrink,  and, 
as  a  consequence,  the  granulations  diminish  in 
size  ;  the  purulent  secretion  grows  more  scanty; 
and  by-and-by  the  whole  surface  is  involved  in 
cicatricial  tissue,  and  glossed  over  by  an  epithe- 
lial pellicle  {see  Cicatrization).  The  details  of 
this  process  will  vary  according  as  the  destruc- 
tive or  the  reparative  process  predominates ;  the 
predominance  of  the  former  will  cause  ulcers  to 
spread,  forming  inflamed  and phagedsenic  ulcers; 
■whilst  the  predominance  of  the  latter  will  cause 
ulcers  to  heal,  or  when  in  excess  to  form  '  proud 
flesh  '  or  weak  ulcers. 

That  an  ulcer  heals  by  the  building  up  of  new 
tissue  is  much  to  be  doubted.  The  ulcer  comes 
to  the  same  level  as  the  surroundings,  not  so 
much,  if  at  aU,  by  the  growth  of  its  granulations, 
as  by  the  subsidence  of  the  swelling  and  indu- 
ration in  the  edges  and  surroundings  themselves, 
liefore  it  can  heal  these  must  be  restored  to  a 
normal  state,  and  it  is  only  when  this  takes 
place,  and  the  same  level  is  reached,  that  the 
epidermis  advances  and  glosses  over  the  fibrous 
tissues  of  the  cicatrix. 

Varietdss.— No  better  classification  of  the  va- 
rieties of  ulcers  than  Syme's  can  bo  given.  All 
writers  on  surgery,  since  his  time,  follow  the 
spirit,  if  not  the  letter,  of  his  classification,  and 
it  is  proposed  to  adopt  this  system  here,  noticing 
in  order  the  following  varieties  of  ulcers:-—!, 
the  heaUnff  or  healthy;  2.  these  which  do  mi  /leaC, 


from  defect  of  action;  3.  those  which  do  not  heal, 
from  excess  of  action  ;  and  4.  those  which  do  not 
heal,  from  peculiarity  of  action. 

1.  The  healing  or  healthy  ulcer. 

The  surface  is  covered  by  granulations,  which 
are  small,  sensitive,  and  bleed  when  smartly 
touched.  There  is  a  thin,  blue,  epidermic  pel- 
licle, consisting  of  the  epidermis  advancing  from 
the  edges  and  over  the  surface.  The  edges  are 
on  a  level  with  the  surface,  of  a  pink  tint,  and 
free  from  induration.  The  surroundings  are  free 
from  induration,  and  normal  in  appearance.  Tht 
discharge  consists  of  healthy,  laudable  pus. 
The  pain  is  inconsiderable. 

TsEATiiENT. — The  treatment  consists  in  help- 
ing the  healing  process  by  local  and  constitutional 
means.  The  local  means  consist,  first,  in  rest, 
by  position,  or  by  splints  or  bandages :  and, 
secondly,  in  the  application  of  a  piece  of  lint 
dipped  in  water  or  slightly  stimidating  lotion, 
to  absorb  discharge  and  protect  the  surface ;  over 
this  a  piece  of  oded  silk  slightly  larger  than  the 
piece  of  lint,  to  prevent  evaporation ;  and  then 
a  bandage  or  piece  of  strapping  over  all,  to  fix 
the  dressing  and  support  the  part.  Should  the 
healing  of  the  ulcer  flag,  stimiilating  lotions  are 
required  to  restore  the  tone.  If  the  ulcer  has- 
involved  a  large  amount  of  skin,  the  process  of 
skin-grafting  hastens  the  cure,  and  is  an  effi- 
cient means  of  helping  the  cicatrization.  The 
patient's  general  health  must  be  attended  to,  and 
the  character  of  any  retrograde  change  in  the 
part  will  serve  as  a  guide  to  such  treatment. 

2.  XJlcers  that  do  not  heal,  from  defect 
of  action. 

{a)  Weak  ulcer. — The  cause  of  this  form  is 
generally  the  prolonged  use  of  emollient  applica- 
tions. The  characters  are  : — The  granulations 
look  flabby,  watery,  gelatinous  masses,  and  rise 
above  the  level  of  the  surroundings,  constituting 
'  proud  flesh.'  The  edges  are  normal,  but  over- 
lapped by  the  granulations.  The  sui-roundings 
are  normal.  The  discharge  is  thin  and  watery. 
There  is  little  or  no  pain. 

Treatment. — It  is  necessary  to  get  rid  of  the 
exuberant  granulations  by  caustics,  such  as  ni- 
trate of  silver  or  sulphate  of  copper  in  substance. 
Afterwards  we  must  employ  firm  bandaging  with 
astringent  lotions,  or  powdered  substances,  such 
as  oxide  of  zinc,  oxide  of  zinc  and  starch,  tannin, 
or  sub-nitrate  of  lead.  When  at  the  same  time 
the  patient's  health  is  lowered  in  tone,  tonics  and 
bitter  astringents  must  be  given  freely. 

(6)  Indolent,  callous,  or  chronic  ulcer. — This 
sub- variety  occurs  when,  from  chronic  irritation, 
the  fibrous  tissue  induration  is  excessive,  the 
blood-vessels  reach  the  surface  of  the  ulcer  in 
too  minute  quantities  to  build  up  healthy  granu- 
lations, and  so  the  ulcRr  is  perpetuated. 

The  surface  is  sunk  below  the  level  of  its  sur- 
roundings, is  destitute  of  granulations,  and  Ipoks 
glazed.  The  edges  are  raised,  hard,  and  irre- 
gular. The  surroundings  are  indurated,  raised, 
and  the  veins  in  them  are  frequently  made  vari- 
cose. The  discharge  is  thin,  serous,  and  small 
in  quantity.  The  pain  at  times  is  very  great, 
especially  at  night. 

Treatment. — The  induration  is  got  rid  of  by 
strapping  tightly  and  evenly  with  soap  or  rosin, 
or  a  mixture  of  soap  and  resin  plaster;  holes  must 
5  Q 
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be  made  in  the  plaster  to  allow  the  discharge  to 
escape,  and  the  strapping  should  be  reapplied 
every  forty-eight  hours.  At  each  removal,  the  sur- 
face may  be  touched  with  caustics,  or  washed  with 
4  strongly  stimulating  lotion,  as  of  carbolic  acid, 
I  to  20,  or  chloride  of  zinc  20  grains  to  the  ounce. 
When  the  induration  is  gone  and  granulations 
appear,  the  ordinary  treatment  for  a  healthy 
ulcer  is  all  that  is  required.  Another  method  is 
to  blister  the  surface  of  the  ulcer  with  emplas- 
trum  lyttse,  or  solution  of  cantharides,  to  apply 
a  poultice  over  all,  and  to  let  this  remain  for  six 
iours ;  and  on  removal  of  this,  to  wash  the  part 
ivith  carbolic  acid  lotion,  1  to  20,  and  apply  anti- 
septic dressings  {see  Antiseptic  Treatment). 
Still  another  method  of  treatment  is  by  the  elastic 
bandage ;  this  is  used  for  the  lower  extremity 
only.  "We  first  wash  the  part  with  carbolic  acid 
1  to  20,  and  then  bandage  the  limb  firmly  and 
evenly  with  Martin's  elastic  bandage,  from  the 
toes  upwards,  covering  over  the  ulcer.  No  dress- 
ing is  placed  over  the  ulcer.  The  bandage  by 
continued  pressure  causes  softening,  liquefaction, 
and  absorption  of  the  hard  surroundings  ;  and 
the  surface  of  the  ulcer  is  bathed  in  the  natural 
secretion  of  the  part.  The  bandage  is  removed 
nightly,  washed  with  carbolic  acid,  hung  up  to 
dry  at  a  distance  from  the  fire,  and  reapplied  in 
the  morning. 

3.  Ulcers  that  do  not  heal,  from  excess 
of  action. 

(a)  Irritable  ulcers. — These  are  met  with  on 
the  legs  of  nervous  and  anaemic  women.  The 
surface  is  uneven,  covered  often  with  a  grey 
slough.  The  edges  are  irregular.  The  surround- 
ings are  red  and  glazed,  but  not  thickened.  The 
discharge  is  a  thin  sanious  pus.  The  pain  is 
excessive,  of  an  aching  kind. 

Teeatment. — In  the  treatment  of  irritable 
ulcer  it  is  necessary,  first  of  all,  to  relieve  pain 
by  giving  opiimi  hypodermically  or  internally, 
and  opiate  or  lead  lotions  externally.  "We  must 
then  remove  the  cause  by  restoring  the  patient's 
health  and  tone.  When  tlie  pain  has  ceased  we 
treat  the  ulcer  by  any  of  the  above  methods. 

(6)  Inflamed  ulcers. — Any  form  of  ulcer  may 
become  inflamed.  This  sub-variety  usually  arises 
during  the  course  of  an  indolent  ulcer,  from 
derangement  of  the  patient's  health  and  local 
irritation. 

The  surface  is  covered  with  a  greenish-grey 
slough.  The  edges  are  swollen,  everted,  red,  and 
angry.  The  surroundings  are  red,  swollen,  and 
hot.  The  discharge  is  ichorous,  offensive,  often 
bloody,  and  causing  irritation  wherever  it  touches. 
The  pain  is  of  a  throbbing  kind. 

Teeatment. —  The  inflamed  ulcer  should  be 
treated  by  rest,  with  bread-poultices  properly 
applied ;  by  three  or  four  leeches,  applied  around 
the  sore  ;  or  by  scarification  of  the  edges,  which 
will  allay  the  inflammation.  After  this  the  or- 
dinary teeatment  recommended  above  is  to  be 
followed. 

4.  Ulcers  that  do  not  heal,  from  pecu- 
liarity of  action. 

(a)  Phagedtsnic  and  Sloughing  ulcers. — When 
an  inflamed  ulcer  commences  to  spread,  the  edges 
liquefy  and  rapidly  broiik  down.  This  may  take 
place  with  extraordinary  rapidity,  as  in  chancre, 
when  it  is  called  phagedsena,  or  as  in  hospital 


gangrene,  wlien  it  spreads  chiefly  by  sloughinfr. 
The  patient  in  either  case  is  usually  in  a  cachectic 
state ;  the  ulcerated  part  is  dusky  red,  angry- 
looking,  hot,  and  painful.  The  surface  is  covered 
by  a  grey  or  black  slough,  and  the  edges  ai-e 
sharply  cut  and  undermined.  See  Bubo;  Gan- 
ohbnb;  and  Venebeal  Sobe. 

Tbeatment.  —  Rest,  opiates  internally  and 
externally  in  the  form  of  lotions,  and  careful 
dieting  are  necessary,  to  subdue  the  spread  of 
the  inflammatory  action.  Should  this  not  con- 
trol the  action,  the  application  of  strong  nitric 
acid  vrill  often  succeed.  Fresh  air  and  disinfec- 
tants are  abundantly  required. 

(6)  Varicose  ulcers. — The  points  to  be  observed 
about  a  varicose  ulcer  are  that  it  follows  the 
chronic  irritation  of  a  varicose  vein ;  that  when 
formed  it  may  become  indolent,  inflamed,  irri- 
table, &c.;  and  that  it  frequently  bleeds,  from 
the  ulcerative  action  extending  towards  and 
thinning  the  wall  of  a  vein.  See  Veins,  Diseases 
of. 

Treatment. —  Varicose  ulcer  itself  is  to  be 
treated  by  the  ordinary  methods,  but  the  vari- 
cose vein  must  be  supported  by  an  elastic  stock- 
ing, or,  what  is  better  when  the  ulcer  is  in  a 
healthy  state,  Martin's  elastic  bandage. 

(c)  Hainorrhagic  ulcers. — Haemorrhagic  ulcers 
occur  in  persons  suffering  from  amenorrhoea, 
scurvy,  chronic  jaundice,  or  haemophilia.  They 
possess  the  characters  of  irritable  ulcers,  but  in 
addition  have  a  special  tendency  to  ooze  blood 
from  the  surface.  The  blood  is  of  a  capillary- 
venous  character,  and  flows  freely  at  times. 

Treatment. — In  the  haemorrhagic  sub-variety 
we  have  to  attend  to  the  diathesis  with  which 
this  special  form  of  ulceration  is  associated, 
and  treat  the  ulcer  by  any  one  of  the  usual 
methods. 

{d)  Syphilitic,  lupoid,  rodent,  scorbutic,  endo- 
thelial, and  mucous  ulcerations. — These  are  de- 
scribed in  separate  articles. 

One  form  of  ulcer  possesses  so  much  interest 
to  the  practitioner  that  it  calls  for  special  con- 
sideration. 

Bed-sore.  —  SrNON :  Fr.  Decubitus;  Ger. 
Decidiitus ;  Wundlicgeii. 

Definition. — A  form  of  ulcer  caused  by  con- 
tinued pressure,  consequent  on  the  recumbent 
position. 

JEtiologt. — Bed-sores  are  dependent  either 
on  a  low  condition  of  the  nutrition  of  the  tissues 
of  the  patient,  on  bad  nursing,  or  on  a  combina- 
tion of  the  two.  In  patients  suffering  from  frac- 
tured spine,  especially  if  the  spinal  cord  be  torn ; 
in  those  paralysed  from  other  causes ;  in  cases 
of  fractures  of  the  lower  extremity ;  in  angular 
curvature  of  the  spine  ;  in  patients  suffering  from 
hip-joint  diseases;  in  the  acute  specific  fevers; 
and  in  the  aged — in  fact,  in  any  disease  neces- 
sitating long  confinement  to  bed,  and  rest  in  one 
position — bed-sores  may  be  developed.  When 
in  addition  to  the  illness,  the  nursing  is  badly 
conducted,  as  shown  by  urine,  pus,  blood,  or  any 
discharge  whatever  being  allowed  to  remain  on 
the  part  where  the  patient  lies,  a  strong  deter- 
mining cause  is  set  up,  which  will  in  all  proba- 
bility end  in  a  bed-sore.  Other  strongly  predis- 
posing causes  are  the  use  of  a  feather  bed,  and 
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the  presence  of  a  blanket  between  the  mattress 
and  the  under  sheet,  into  which  the  perspiration 
from  the  patient's  body  soaks,  causing  the  blanket 
to  act  like  a  poultice.  Hence  it  will  be  seen  that 
paralysis  and  an  enfeebled  state  of  the  circula- 
tion, combined  with  pressure  and  inattention  to 
strict  rules  of  cleanliness,  are  the  main  elements 
present  in  the  production  of  a  bed-sore. 

The  various  sites  on  which  bed-sores  form  are 
arranged  here  in  the  order  of  frequency  with 
which  they  axe  met : — the  heel,  the  sacrum,  the 
buttocks,  oyer  the  trochanters,  between  the  shoul- 
ders, on  the  middle  of  the  back  from  the  shoul- 
ders to  the  sacrum,  on  the  malleoli,  on  the 
elbows,  and  on  the  calf  of  the  leg.  On  the  heel 
the  usual  cause  is  the  pressure  of  a  splint;  on 
the  elbow  bed-sores  frequently  supervene  in  such 
cases  as  hip-joint  disease,  owing  to  the  tendency 
patients  have  to  support  themselves  on  one  or 
both  elbows. 

ANATOincAi,  Chaeactees. — This  disease  is 
only  one  of  the  many  forms  of  the  evil  results 
of  pressure.  The  passage  of  blood  through  a 
part  where  pressure  is  great  becomes  mecha- 
nically diflS.cult.  Exudation  from  the  blood- 
vessels takes  place,  causing  the  cuticle  to  be 
first  raised,  then  to  peel  off,  and  finally  a  moist 
catarrhal  surface  results.  By-and-by  stagnation 
of  the  blood  in  the  blood-vessels  occurs,  and  as 
a  consequence  the  part  becomes  practically  dead. 
In  the  surrounding  parts  the  blood-vessels  be- 
come engorged ;  and  the  presence  of  the  slough 
acting  as  a  foreign  body,  the  irritation  causes 
inflammation,  and  an  exudation  of  inflammatory 
products  occurs  between  the  living  and  dead 
parts.  This  takes  place  all  around  and  beneath 
the  slough,  but  is  flist  apparent  as  a  furrow  on 
the  skin.  This  furrow  gets  gradually  deeper 
and  deeper,  and  the  process  of  separation  extend- 
ing beneath  the  slough,  it  becomes  detached  and 
finally  thrown  off.  An  ulcerating  surface  now 
results,  the  further  history  of  which  wOl  vary 
with  the  patient's  health,  and  according  as  the 
illness,  which  rendered  confinement  to  bed  neces- 
sary, is  of  a  curable  or  an  incurable  nature. 

SYMPTOMS.  —  The  premonitory  symptoms  of 
bed-sore  may  be  either  subjective  or  objective. 
Subjectively  the  patient  complains  that  the  bed 
feels  hard,  that  there  is  a  crease  in  the  sheet, 
that  there  are  crumbs  of  bread  or  salt  in  the 
bed ;  along  with  these  generally  imaginary  trou- 
bles, a  pricking  numbing  sensation  is  felt  at  the 
point  of  pressure ;  but  on  examination  of  the 
part  complained  of,  no  change  may  be  apparent. 
Or,  again,  the  complaints  may  be  nil,,  as  in  the 
paralysed,  and  yet  the  effects  of  pressure  may  be 
far  advanced.  The  objective  symptoms,  that  is, 
the  changes  apparent  in  the  part,  may  be,  as  in 
the  paralysed,  the  first  indication  of  the  effects  of 
pressure.  These  are — alteration  in  the  colour  of 
the  skin,  a  roughening  of  the  cuticle,  and  a  vari- 
able amount  of  pain  on  pressure  with  the  finger. 
Any  of  these  is  sufficient  indication  that  preven- 
tive measures  must  be  immediately  undertaken, 
otherwise  a  bed-sore  will  develop.  As  the  symp- 
toms advance,  the  discoloration  becomes  deeper, 
passing  from  red  to  livid  red,  from  purple  to 
black.  The  pain,  except  in  tlie  paralysed,  be- 
comes for  a  time  severe,  and  then  finally  dis- 
appears, as  all  nervous  connexions  are  severed. 
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The  circulation  through  the  part  being  com- 
pletely stayed,  a  dark  slough  is  formed,  and  a 
line  of  demarcation  between  the  living  and  dead 
tissue  is  set  up.  A  foul  discharge  runs  from  the 
part ;  the  tissues  around  become  red  and  con- 
gested ;  the  edges  are  undermined ;  and  a  feeble 
attempt  is  made  to  throw  off  the  central  slough. 
Should  the  slough  be  thrown  off,  the  muscles, 
fasciae,  and  even  the  bone  of  the  damaged  part  ' 
may  be  exposed.  The  general  symptoms  asso- 
ciated with  bed-sores  are  chiefly  those  of  the  dis- 
ease in  the  course  of  which  this  complication  has 
supervened.  In  some  instances  a  form  of  pyrexia 
may,  however,  be  induced  by  the  dischar^ng 
ulcer  itself — a  condition  which  constitutes  one 
form  of '  bed-fever.' 

Diagnosis.— The  appearances  described  in  the 
skin,  at  the  point  or  points  of  pressure,  are  un- 
mistakeable  evidence  either  of  the  likelihood  of 
a  bed-sore  developing,  or  of  its  actual  presence. 

Peogeess  and  Peognosis. — Should  the  patient 
recover  from  the  illness  for  which  confinement 
to  bed  had  become  necessary,  the  bed-sore  will 
in  all  probability  heal.  Bed-sores,  however,  can 
scarcely  be  healed  in  those  patients  whose  mala- 
dies do  not  improve,  or  in  whom  recovery  does 
not  take  place.  At  times  pyaemia  supervenes ;  or 
the  exhaustion,  consequent  on  a  long-continued 
and  profuse  discharge  from  the  sore,  proves  too 
great  a  drain  on  the  patient.  The  prognosis  in 
regard  to  bed-sores  developing  in  any  individual 
case,  will  depend  on  the  disease,  the  age  of  the 
patient,  and  the  care  taken  in  nursing.  The 
patients  in  whom  a  bad  prognosis  might  be 
given,  in  regard  to  the  appearance  of  a  bed-sore, 
would  be  the  old,  and  the  partially  paralysed, 
especially  when  bad  nursing  is  superadded. 

Tebatment. — It  is  necessary  to  consider  this 
subject  under  the  heads  of  (1)  the  preventive 
measures  ;  (2)  the  treatment  when  abrasions  have 
taken  place ;  and  (3)  the  treatment  or  cure  of  the 
sore  when  formed. 

(1)  The  preventive  measures  have,  in  para^ 
lysed  patients,  and  in  patients  suffering  from 
incontinence  of  urine,  to  be  commenced  at  the 
beginning  of  the  illness,  and  signs  of  changes 
in  the  skin  are  not  to  be  waited  for.  The  part 
must  be  thoroughly  cleaned,  the  circulation 
stimulated,  the  skin  hardened,  and  pressure  re- 
moved from  the  parts  where  it  is  greatest.  The 
best  means  by  which  to  gain  these  ends  are  as 
follows.  First,  we  must  wash  the  part  with  soap 
and  water ;  and  then  dry  it  thoroughly.  Se- 
condly, a  piece  of  cotton  wool  di  pped  in  spirits  of 
wine,  eau-de-Cologne,  or  brandy,  must  be  applied 
to  the  part  with  gentle  rubbing,  until  the  part  has 
become  thoroughly  dry ;  and  this  process  must 
be  repeated  three  or  four  times  at  each  dressing. 
Thirdly,  a  draw-sheet  must  be  placed  beneath 
the  patient,  and  oxide  of  zinc  powder  sprinkled 
on  the  part  on  which  the  patient  is  to  lie ;  the 
sheet  must  be  changed  the  moment  it  becomes 
wet,  whether  from  urine,  blood,  pus,  or  sweat. 
Next,  we  must  keep  the  skin  supple.  To  manage 
this,  u  very  small  quantity  of  oxide  of  zinc  oint- 
ment or  simple  ointment  must  be  rubbed  into 
the  part,  until  all  greasy  feel  has  disappeared. 
This  is  to  follow  the  application  of  spirit.  Pres- 
sure must  be  removed  by  frequent  changes  of 
position,  and  by  suitable  pads,  air-cushions,wator- 
6q2 
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pillows,  or  water-beds.  The  part  where  the 
edges  of  the  cushion  press  is  to  be  treated  by 
the  same  preventive  measures,  and  to  bo  dressed 
two  or  three  timojj  a  day.  Lastly,  we  must  avoid 
ji  feather  bed,  and  a  blanket  beneath  the  under 
sheet.  In  many  cases  bed-sores  are  caused  by 
careless  nursing,  but  in  others  the  best  nursing 
possible  cannot  prevent  badly  nourished  tissues 
&om  falling  into  decay. 

(2)  When  abrasion  or  roughening  of  the  cuticle 
occurs,  the  same  precautions  in  regard  to  pres- 
Bure,  moisture,  and  the  use  of  the  draw-sheet 
have  to  be  observed ;  and,  in  addition,  some 
specific  applications  are  used.  Sometimes  the 
part  is  greased  over  with  zinc  or  simple  oint- 
ment ;  this  is  useful  in  certain  cases,  preventing 
urine  or  other  irritating  fluid  from  touching  the 
tender  parts.  Over  an  abraded  portion,  soap 
plaster  spread  on  amadou  or  linen  is  applied ;  at 
other  times  collodion  or  flexible  collodion  may  be 
used.  The  best  fluid  applications  are  rectified 
spirit,  or  camphorated  spirit,  with  one-third 
■water ;  it  is  necessary  to  add  water  o-wing  to  the 
pain  caused  by  pure  spirit.  The  surface  may 
also  be  touched  with  a  solution  of  2  grains  of 
mercuric  chloride  in  one  ounce  of  spirit ;  or  with 
one  consisting  of  5  grains  of  nitrate  of  silver  to 
an  ounce  of  water. 

(3)  The  treatment  of  the  bed-sore  itself  con- 
Bists  in  keeping  the  part  sweet ;  in  aiding  the 
removal  of  the  slough  ;  in  applying  some  one  of 
the  many  stimulant  and  disinfectant  lotions  in 
use  ;  and  in  preventing  the  neighbouring  tissues 
fi;om  breaking  down.  To  clean  the  parts,  and 
hasten  the  removal  of  the  slough,  we  must  apply 
a  bread-and-water  poultice.  When  the  discharge 
is  foul,  the  part  should  be  washed  with  Condy's 
fluid  between  each  application  of  the  poultice  ; 
and,  to  overcome  the  odour  and  sweeten  the  part, 
•A  poultice  of  half  linseed-meal  and  half  charcoal 
should  then  be  applied,  and  changed  every  three 
hours.  Poidticing  should  not  be  continued  longer 
than  is  necessary  to  clean  the  surface,  as  the 
heat  and  moisture  tend  to  soften  and  weaken  the 
parts,  and  permit  of  their  rapidly  breaking  down. 

Stimulating  and  disinfectant  dressings  are  em- 
ployed in  one  or  other  of  the  following  methods. 
Out  a  piece  of  Hnt  the  exact  size  of  the  sore ; 
soak  it  in  some  stimulant  and  disinfectant  lotion, 
such  as  carbolic  acid,  1  in  40,  or  the  red  lotion, 
or  the  compound  tincture  of  benzoin,  the  balsam 
of  Peru,  or  the  tincture  of  myrrh  or  of  catechu  ; 
and  apply  it  exactly  within  the  edge  of  the  sore. 
Over  this  piece  of  lint  place  a  piece  of  oiled  silk 
or  guttapercha  tissue,  a  fraction  larger  than  the 
lint  used ;  and  over  this  again  three  or  four  large 
folds  of  lint  or  amadou,  with  a  hole  cut  in  the 
centre  corresponding  to  the  sore. 

In  place  of  the  folds  of  lint  and  amadou,  pads 
or  water-cushions  might  be  used  to  take  the 
pressure  off.  When  the  slough  is  large,  lotions 
and  poxiltioes  should  not  be  applied  to  it,  as  the 
moisture  only  favours  putrefaction.  To  prevent 
this,  we  may  place  a  piece  of  oiled  silk  or  gutta- 
percha tissue  exactly  over  the  slough ;  and  the 
lint,  dipped  in  one  of  the  above-mentioned  lo- 
tions, when  applied  over  it,  can  only  touch  the 
sore  at  the  ulcerating  furrow  between  the  living 
and  dead  tissue.  All  dressings  should  be  fixed 
by  diachylon  plaster,  and  not  by  a  bandage, 
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owing  to  the  heat  and  moisture  engendered  by 
use  of  the  latter. 

The  neighbouring  tissues  must  be  treated  with 
the  preventive  measures  mentioned  above. 

When  the  slough  has  separated,  an  attempt  is 
to  be  made  to  heal  the  part  by  improving  the 
patient's  general  health,  provided  the  existing 
malady  permits.  The  usual  precautions  have  to 
be  taken  with  the  surrounding  parts ;  and  the 
ulcer  treated  by  one  of  the  methods  recom- 
mended under  the  head  of  ulcers  that  do  not 
heal  from  defect  of  nutrition. 

James  Caktlie. 

TJMBILICAIj  BEGiOU.— This  is  the  cen- 
tral region  of  the  abdomen,  corresponding  to 
the  umbilicus  and  its  vicinity.  The  principal 
structures  which  normally  lie  underneath  it  are 
the  great  omentum,  and  part  of  the  transverse 
colon  and  small  intestines,  with  the  deep  struc- 
tures situated  in  front  of  the  spine.  The  stomach 
often  reaches  the  umbilical  region  when  distended 
after  a  meal. 

Clinical  Intestigation. —  There  is  nothing 
special  to  say  on  this  point,  the  ordinary  methods 
of  abdominal  examination  being  applicable  in  the 
investigation  of  the  umbilical  region.  The  fol- 
lowing points  may  be  noticed  with  regard  to  the 
abnormal  conditions  met  with  in  this  region. 

1.  When  the  stomach  is  diseased,  it  is  often 
so  distended  as  to  reach  the  umbilical  region. 
The  liver  also,  either  when  enlarged  or  displaced 
downwards,  frequently  extends  to  this  region. 
More  exceptionally  the  spleen  or  kidney  may 
attain  such  a  size  as  to  encroach  upon  it.  En- 
larged organs  or  tumours  may  also  ascend  thus 
far  from  below,  as  in  the  case  of  the  uterus  and 
ovaries  ;  and  even  a  distended  bladder  may  rise 
to  this  height. 

2.  In  general  enlargement  of  the  abdomen 
the  umbilicus  and  its  vicinity  often  give  use- 
ful information  in  determining  its  cause.  Thus, 
when  the  enlargement  is  due  to  fluid  in  the  peri- 
toneum, the  umbilicus  tends  to  become  stretched, 
everted,  obliterated,  or  pouched  out,  which  is  not 
the  case  in  other  forms.  In  some  instances  of 
portal  obstruction  it  not  only  projects,  but  has 
a  peculiar  feel,  due  to  the  presence  of  enlarged 
and  thickened  veins.  Moreover,  the  percussion 
sound  in  this  region  remains  tympanitic,  and 
sometimes  even  excessively  so,  when  the  rest  of 
the  abdomen  is  universally  dull.  On  the  other 
hand,  when  the  enlargement  is  due  to  an  organ 
or  tumour,  this  is  not  observed,  and  the  umbili- 
cal region  is  often  dull  when  the  flanks  are  re- 
sonant. An  important  element  in  the  diagnosis 
of  ovarian  tumour  is  often  thus  aflforded. 

3.  Should  a  very  small  quantity  of  fluid  be 
present  in  the  abdominal  cavity,  this  may  be 
detected  by  placing  the  patient  on  his  hands 
and  knees,  when  the  fluid  gravitates  towards  the 
umbilical  region,  and  can  be  discovered  there  by 
percussion. 

4.  The  umbilicus  itself  may  be  the  seat  of 
disease,  such  as  inflammation,  eczema,  or  gan- 
grene. These  conditions  are  most  important  in 
infants,  and  soon  after  birth  peritonitis  may 
be  set  up  by  the  extension  of  irritation  from  the 
umbilicus  inwards. 

6.  The  umbilical  portion  of  the  abdominal 
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wall  is  liable  to  be  involved  in  malignant  disease 
affecting  the  underlying  great  omentum,  to -which 
it  then  becomes  fixed,  so  that  it  cannot  be  moved. 

6.  Umbilical  hernia  is  an  important  form  of 
hernia,  of  which  the  -writer  has  seen  several 
examples.  It  may  attain  a  very  large  size. 
Moreover,  in  connection  -with  this  condition, 
much  thickening  and  induration  may  be  met 
-with  about  the  umbilicus,  as  the  result  of  a 
chronic  inflammation.  The  -writer  has  met  -with 
one  case  presenting  these  changes  in  a  marked 
degree.  Fbedekick  T.  Eobeets. 

XTirCONSCIOTJSIfESS.  — Loss  of  consci- 
ousness or  mental  perception.  See  Conscious- 
Nuss,  Disorders  of. 

TJNDEBCIilFF,  on  the  South  Coast  of 
the  Isle  of  Wight. — Extends  from  Bonchurch 
to  Niton.  A  mild,  tonic  climate.  See  Vbntnoe  ; 
and  Climate,  Treatment  of  Disease  by. 

TTNILATEBAIi  FACIAL  ATBOPHY.— 

Stnon.  :  Progressive  Facial  Hemiatrophy ;  Neu- 
rotic Facial  Atrophy  ;  Fr.  Aplasie  lamineuse pro- 
gressive ;  Ger.  Prosopodysmorphia. 

In  this  aiTection  the  -whole  of  one  side  of  the 
face  becomes  notably  smaller  than  its  fello-w, 
o-wing  to  an  atrophic  condition  of  the  subcuta- 
neous tissues  and  of  the  skin,  together  -with 
atrophy  of  the  muscles,  and  sometimes  even  of 
the  bones  on  the  affected  side  of  the  face.  The 
pathology  of  this  rare  progressive  atrophy  of 
one  side  of  the  face  is  involved  in  considerable 
doubt.  It  has  been  regarded  by  some  as  an 
essential  atrophy ;  by  others,  as  a  result  of 
disease  in  certain  hypothetical  '  trophic  nerves ' ; 
by  others  as  a  result  of  irritation  acting  upon  the 
fifth  nerve,  and  on  the  portio  dura  of  the  seventh 
cranial  nerve ;  and,  finally,  as  an  effect  of  per- 
sistent irritation  acting  upon  the  cervical  sympa- 
thetic, especially  in  its  upper  and  middle  ganglia. 
These  ganglia  have  been  found  distinctly  tender 
on  pressure  being  made  over  them;  and  the  latter 
vie-w  as  to  the  pathology  of  the  affection  -would 
seem  to  be  still  further  borne  out  by  the  fact, 
that  marked  amelioration  has  been  produced  in 
some  cases  by  the  long- continued  application  of 
a  continuous  current,  of  -weak  tension,  to  the  cer- 
vical sympathetic  ganglia. 

H.  Chaelton  Bastian. 

OTflLATEBAL  HTPEBIDEOSIS.  — 
Stnon.  :  Hyperidrosis,  or  Ephidrosis  vnilate- 
ralis. — Excessive  perspiration  on  one  half  of  the 
body,  occurs  more  or  less  habitually,  or  only 
after  exercise.  It  may  be  limited  to  one  side  of 
the  face  and  head,  or  the  neck  may  be  included; 
or  it  may  implicate  the  -whole  of  one  half  of  the 
body.  It  has  sometimes,  and  especially  -when 
limited  to  the  face  and  neck,  appeared  as  one  of 
the  symptoms  due  to  paralysis  of  the  cervical 
sympathetic  nerve.  In  other  cases  no  such  re- 
lation has  been  ascertained  to  exist.  See  Sym- 
pathetic System,  Disorders  of. 

Tbeatment. — In  the  absence  of  definite  in- 
formation as  to  the  pathology  of  this  affection  it 
is  not  possible  to  indicate  any  rational  principles 
of  treatment.  Empirically  some  of  the  remedies 
used  for  checking  perspiration,  such  as  zinc, 
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belladonna,  and  quinine,  may  be  tried.  See  Peu- 
spieation.  Disorders  of. 

H.  Chaelton  Bastian. 

UiLffiMIA  {oZpov,  urine,  and  oSfia,  the 
blood). — Synon.  :  Fr.  Uremie  ;  Ger.  TJrdmie. 

Definition. — This  term  is  applied  to  a  group 
of  nervous  symptoms,  -which  occasionally  occur 
in  the  course  of  acute  or  chronic  Bright's  dis- 
ease, as  -well  as  in  other  maladies  which  prevent 
the  secretion  or  the  discharge  of  the  lu-ine. 

JilTioLOGY  AND  PATHOLOGY.  —  The  circum- 
stances  in  -which  uraemia  arises  are  pretty  well 
ascertained,  but  the  connection  between  these 
circumstances  and  the  symptoms  is  still  obscure. 
It  occurs  when  there  is  interference  with  the 
secretion  or  the  discharge  of  urine.  It  is  thus 
met  with  in  all  the  forms  of  Bright's  disease ;  in 
cystic,  tubercular,  and  cancerous  disease  of  the 
kidney ;  in  siifjpurative  nephritis  ;  and  in  cases 
of  anuria,  either  of  obstructive  or  of  non-obstruc- 
tive origin.  But  some  of  these  conditions  fre- 
quently exist  for  long  periods  without  ursemia 
being  developed,  and  it  is  sometimes  developed 
unexpectedly  without  apparent  alteration  of  the 
patient's  state.  The  attack  is,  however,  precipi- 
tated frequently  by  pregnancy  and  parturition ; 
by  indulgence  in  alcohol ;  sometimes  by  tho 
recurrence  of  the  menstrual  period ;  and  pro- 
bably by  intercurrent  disease.  But  the  occm*- 
rence  of  these  conditions  does  not  in  all  cases 
suf&ce  to  induce  it,  for  many  women  suffering 
from  Bright's  disease  pass  through  pregnancy 
and  labour  without  manifesting  ursemic  symp- 
toms, and  so  with  other  inducing  causes. 

Of  the  exact  nature  of  the  ursemic  process  we 
are  unable  to  speak  at  present  with  certainty. 
Two  sets  of  explanations  have  been  suggested — 
namely,  the  mechanical  and  the  chemical.  Dr. 
Owen  Eees,  in  this  country,  and  Prof.  Traube, 
in  Germany,  have  been  among  the  chief  expo- 
nents of  the  mechanical  explanations.  The  for- 
mer dwelt  upon  the  wateriness  of  the  brain  in 
many  cases  of  ursemia ;  the  latter  suggested  pro- 
cesses by  which  that  oedema  might  arise.  Sud- 
den increase  of  blood-pressure,  and  sudden  in- 
crease of  the  proportion  of  water  in  the  blood, 
might,  he  thought,  suffice  to  account  for  the 
condition.  Eosenstein  and  others  have  lent  the 
weight  of  their  authority  to  these  -views.  Mouck 
has  sought  to  demonstrate  by  experiment  that 
cerebral  oedema  from  increased  pressure  may 
produce  the  result ;  but  even  if  these  experi- 
ments had  been  correct,  which  is  doubted  by 
many,  it  cannot  be  denied  that  there  are  many 
well-marked  cases  of  ursemia  in  which  there  is 
no  encephalic  oedema.  The  observation  of  Po- 
poff,  which  refers  the  changes  to  accumulation  of 
altered  corpuscles  within  the  cerebral  capillaries, 
may  prove  important,  if  it  should  be  confirmed 
by  other  authorities. 

Among  the  chemical  theories  one  of  the  earliest 
was  that  which  referred  the  process  to  retention 
of  urea,  but  many  difficulties  arise  in  connection 
■with  this.  The  very  ingenious  theory  of  Frericlis, 
which  referred  the  process  to  decomposition  of 
retained  urea  by  the  action  of  a  ferment,  must 
now  be  held  to  be  disproved,  in  consequence  of 
evidences  discovered,  both  of  a  negative  and  of 
a  positive  kind.    The  evidence  at  present  before 
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us  seems  to  point  to  the  probability  of  the  pro- 
cess being  due  to  retontiou  of  some  excremonti- 
tious  material  or  materials. 

SyuPTOws.— All  the  functions  of  the  nervous 
system  are  occasionally  involved  in  urifimia. 
Among  the  disorders  of  the  sensory  function  the 
most  common  are  pain,  especially  in  the  head, 
sometimes  very  intense  and  persistent;  dimness 
of  sight,  or  actual  blindness  of  one  or  both  eyes, 
Bometimes  attended  by  no  change  in  the  retiniE, 
at  others  by  retinitis  albuminurica ;  ringing  in 
the  ears  ;  and  sometimes  deafness.  Among  the 
motor  changes  the  most  striking  are  the  general 
convulsions  or  twitching  of  musdes ;  the  tendency 
to  vomiting;  and  sometimes  extreme  dyspnoea. 
Among  cerebral  and  mental  derangements,  drow- 
siness, torpor,  coma,  and  delirium  are  the  chief. 

The  forms  of  urseniia  generally  recognised  are 
the  chronic  and  the  acute. 

1.  Clironic  Ureemia. — This  comes  on  gra- 
dually, and  may  at  first  scarcely  attract  atten- 
tion; the  habitual  listlessness  and  indifference 
»f  manner  observable  in  cases  of  Bright's  disease 
becomes  increased.  Movements  are  slow,  and 
speech  is  somewhat  indistinct.  There  is  often 
dimness  of  sight,  ringing  in  the  ears,  uneasiness 
in  the  head,  or  ^^olent  and  persistent  headache. 
The  condition  of  the  patient  varies ;  the  symp- 
toms occasionally  pass  away,  but  they  constantly 
recur  and  become  by  degrees  more  intense.  The 
di'owsiness  passes  into  torpor.  If  the  patient 
is  roused  to  speak,  his  articulation  is  thick  and 
indistinct.  It  soon  becomes  impossible  to  elicit 
any  answer ;  lethargy  deepens  into  coma ;  the 
breathing  becomes  stertorous,  or  rather  hissing 
in  character,  the  air  being  driven  against  the 
teeth  or  hard  palate;  and  death  supervenes. 
Sometimes,  instead  of  silence,  a  rather  noisy 
delirium  comes  on,  in  which  wild  prolonged 
howls  alternate  with  muttering,  and  occasionally 
with  paroxysms  of  excitement.  Sometimes,  again, 
there  is  a  low  prolonged  muttering,  with  a  repe- 
tition of  the  same  expression  time  after  time. 
Subsultus  tendinum  and  twitching  of  the  facial 
muscles  are  commonly  seen  throughout.  Convul- 
sions, vomiting,  and  diarrhcea  are  frequent  symp- 
toms ;  epistaxis  also  occurs,  but  more  rarely. 
This  form  of  uraemia  is  a  common  mode  of  fatal 
termination  in  cases  of  chronic  Bright's  disease. 
It  sometimes  occurs — but  much  more  rarely — in 
the  early  stage  of  the  inflammatory  form. 

2.  Acute  Uraemia. —  This  includes  all  the 
varieties  in  which  the  symptoms  are  suddenly 
developed.  There  are  three  common  forms — the 
comatose,  convulsive,  and  mixed ;  and  several  less 
common,  namely,  the  delirious,  dyspuoetic,  ocu- 
lar, and  articular.  In  the  acute  comatose  form, 
after  headache,  giddiness,  affection  of  sight,  vo- 
miting, or  delirious  excitement,  coma  is  rapidly 

'  developed ;  or  it  may  supervene  without  such 
premonitory  symptoms.  The  face  is  usually  pale ; 
the  pupils  are  dilated  or  unaltered,  and  react 
slowly  to  light ;  or,  on  the  other  hand,  there  may 
be  a  red  spot  on  the  cheek,  injected  conjunctivae, 
and  contracted  pupils.  There  is  a  peculiar  stertor, 
not  the  deep  snoring  of  hseinorrhagic  apoplexy, 
but  a,  sharper,  more  hissing  sound,  produced  by 
the  rush  of  expired  air  on  the  hard  palate  or 
teeth.  The  coma  may  rapidly  deepen,  and  death 
ensue  within  a  few  hours ;  or,  on  the  other 


hand,  the  patient  may  rally  and  contmue  free 
from  the  symptoms  permanently;  or  sooner  or 
later  uraemia  recurs  in  one  or  other  of  its  forms ; 
and  issues  in  death.  Acute  uraemic  coma  occurs 
in  all  of  the  forms  of  Bright's  disease,  but  is 
most  frequent  in  the  inflammatory  and  cirrhotic 
varieties. 

The  second  acute  type  is  the  conmhive,  which 
may  almost  exactly  simulate  epilepsy;  or  be 
unattended  by  loss  of  consciousness ;  or  may 
affect  certain  groups  of  muscles,  and  simulate 
tetanus.  The  attack  comes  on  suddenly,  with  or 
without  warning.  The  attacks  may  be  single  and 
solitary ;  or  they  may  occur  in  rapid  succession, 
five  or  six,  or  even  more,  in  the  course  of  twelve 
hours.  They  may  be  recovered  from ;  or  they 
may  prove  rapidly  fatal,  either  during  the 
paroxysm,  or  in  the  coma  which  succeeds  it. 
They  occur  in  all  the  forms  of  Bright's  disease, 
but  most  frequently  in  the  cirrhotic  and  in  the 
inflammatory  form.  The  existence  of  cirrhosis 
of  the  kidney  is  not  iinfrequently  first  revealed 
by  the  occurrence  of  convulsions. 

The  other  types  of  uraemia,  namely,  the  mixed, 
in  which  sudden  coma  occurs  with  convulsions, 
the  delirious,  in  which  the  ordinary  symptoms 
are  replaced  by  restless  delirium;  the  dyspnm- 
tic,  in  which  there  are  sudden  attacks  of  breath- 
lessness,  without  corresponding  change  in  the 
physical  signs  of  the  lungs  or  heart;  and  the 
articular,  which  Jaccoud  has  described  as  pre- 
senting many  features  in  common  with  acute 
rheumatism,  are  so  rare  that  they  need  not  be 
described  here. 

Diagnosis. — There  is  little  difficulty  in  dis- 
tinguishing the  chronic  form  of  uraemia  when 
fairly  established.  The  most  important  evi- 
dence is,  of  course,  afforded  by  examination  of 
the  urine.  Uraemia  sometimes  resembles  fever 
or  meningitis;  but  the  history  of  the  illness, 
the  state  of  the  urine,  the  temperature,  and  the 
mode  of  breathing,  suffice  to  distinguish  it  from 
these  conditions. 

The  acute  form  of  coma  may  closely  resemble 
hemiplegia  with  loss  of  consciousness,  but  differs 
in  the  absence  of  paralysis  of  one  side,  and  also 
in  the  character  of  the  breathing,  while  the  con- 
dition of  the  urine  also  affords  important  indi- 
cations. 

The  convulsive  type  may  resemble  epilepsy, 
but  it  has  rarely  the  initial  cry,  the  corpse-like 
pallor,  the  predominance  of  convulsions  on  one 
side,  the  turning  in  of  the  thumbs  on  the  palms, 
and  the  loss  of  reflex  irritability.  The  chief  re- 
liance is  to  be  placed  on  the  anaJysis  of  the  urine, 
because,  although  after  true  epilepsy  albumen 
may  be  present,  and  urea  may  perhaps  be  dimi- 
nished for  a  time,  the  secretion  soon  returns  to 
its  natural  condition,  while  in  uraemia  it  is  al- 
ways distinctly  albuminous.  From  opium-poi- 
soning it  is  distinguished  by  the  condition  of 
the  pupils,  and  the  examination  of  the  secretion. 
From  belladonna-poisoning  it  is  to  be  distin- 
guished by  the  same  considerations. 

Pkognosis. —  The  occurrence  of  uraemia  in  a 
case  of  Bright's  disease  is  always  grave;  the 
chronic  form  is  hopeless,  and  when  it  occurs  the 
diu-ation  of  life  cannot  be  long.  The  acute  forms 
are  often  recovered  from ;  they  sometimes  sub- 
side spontaneously,  but  when  they  are  due  fo 
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chronic  renal  disease,  death  cannot,  as  a  rule, 
be  regarded  as  far  off.  When  they  result  from 
acute  disease,  they  are  not  so  hopeless,  because 
the  conditions  on  -which  they  depend  are  fre- 
quently removed  by  treatment.  Puerperal  cases, 
although  involving  great  immediate  danger,  are 
very  frequently  recovered  from,  probably  be- 
cause they  owe  their  origin  to  a  combination  of 
circumstances  which  do  not  long  persist. 

Theatment. —  The  first  indication  is  to  seek 
to  re-establish  the  suppressed  secretion  of  the 
kidneys.  For  this  purpose,  dry  cupping,  wet  cup- 
ping, leeching,  or  poulticing  over  the  loins,  and 
the  administration  of  digitalis  and  other  non- 
irritating  diuretics,  are  indicated.  Frequently 
the  blood  must  be  relieved  more  rapidly  than 
the  action  of  the  diuretics  can  accomplish.  Ve- 
nesection, to  the  amount  of  eight,  ten,  or  more 
ounces,  may  be  of  use,  especially  in  the  puer- 
peral forms,  and  the  acute  inflammatory  cases. 
Purging  with  hydragogue  cathartics,  such  as 
elaterium,  or  compound  powder  of  jalap,  or 
jalap  and  scammony ;  diaphoretics,  such  as  pilo- 
carpine subcutaneously  or  by  the  mouth;  and 
the  hot  pack — any  of  these  methods  may  often 
relieve  the  system  until  there  is  time  for  the 
diuretics  to  act.  When  the  convulsions  are 
severe,  sedatives,  such  as  bromide  of  potassium 
and  hydrate  of  chloral,  are  useful ;  and  although 
some  writers  oppose  its  use,  on  the  ground  that 
it  meets  merely  a  symptomatic  indication,  chlo- 
roform is  of  great  value.  It  quiets  the  nervous 
system,  and  checks  the  convulsions  more  rapidly 
than  anything  else,  but  the  tendency  to  coma  in 
the  individual  case  must  be  carefully  kept  in 
view  while  chloroform  is  being  administered. 
Tonic  remedies,  and  articles  of  diet  such  as 
milk-  (which  is  at  once  nourishing  and  power- 
fully diuretic)  should  be  given,  to  ward  off  a 
return  of  the  symptoms  in  cases  in  which  the 
uraemia  has  disappeared.  In  puerperal  cases  an 
obvious  and  important  indication  is  to  complete 
the  labour  with  as  little  delay  as  possible. 

Geajngbr  Stewaet. 

TIBETEIIS,  Diseases  of. — Stnon.  :  Fr.  Ma- 
ladies des  Ureiires ;  Ger.  KranJcheiten  der  Harn- 
gdnge. 

Morbid  conditions  of  the  ureters  are  so  gene- 
rally parts  of,  or  associated  with,  diseases  of 
the  bladder  or  kidney,  and  so  naturally  come 
to  be  described  in  the  articles  treating  of  these 
several  diseases,  that  a  separate  account  or  dis- 
tinct classification  of  them  is  perhaps  scarcely 
called  for ;  and  a  brief  description  of  the  most 
important  will  be  sufficient  for  all  practical  pur- 

1.  Congenital  Malformations. — A  double 
ureter  is  the  most  frequent  malformation,  the 
division  sometimes  reaching  as  far  as  the  bladder. 
In  very  rare  cases  a  triple  ureter  has  been  found. 
Congenital  malformations,  leading  to  more  or  less 
complete  obstruction  of  the  ureter,  are  found  most 
often  near  the  pelvis  of  the  kidney.  If  the 
obstruction  is  complete,  it  gives  rise  to  hydro- 
nephrosis (see  Hydhonephrosis).  If  incomplete, 
a  slighter  degree  of  the  same  condition  results, 
the  pelvis  and  calyces  becoming  dilated,  and  the 
kidney-substance  atrophied  and  indurated.  The 
chief  congenital  obstructions   are — 1st.  Total 
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obliteration  of  the  ureter  as  it  leaves  the  pelvis. 
2nd.  Valvular  opening  from  the  pelvis  into  the 
ureter.  This  becomes  gradually  more  complete 
as  the  dilatation  of  the  pelvis  increases.  3rd.  A 
spiral  arrangement  of  the  ureter.  4th.  An  ab- 
normal renal  artery  pressing  on  the  ureter  as  it 
leaves  the  pelvis.  The  incomplete  obstructions 
frequently  give  way  at  intervals,  when  there  will 
be  a  copious  flow  of  urine,  usually  of  low  specific 
gravity  and  pale  colour.  .One  instance  has  been 
recorded,  in  which  alternate  contraction  and 
dilatation  existed. 

2.  Acquired  Obstruction. —  Complete  ob- 
structions which  are  not  congenital  may  arise : — 
First,  from  impaction  of  a  renal  calculus ;  this 
may  take  place  at  any  point,  the  most  frequent 
being  at  the  vesical  orifice.  Secondly,  from  pres- 
sure of  timiours  or  other  conditions,  such  as 
uterine  cancer,  pelvic  tiimours,  fibrous  bands, 
enlarged  glands,  or  faecal  accumulations,  in  which 
case  the  condition  would  at  first  be  incomplete. 
Incomplete  obstruction  arises  most  frequently 
from  impediments  to  the  discharge  of  urine,  exist- 
ing in  the  prostate  or  urethra.  In  the  former 
case,  the  bladder  being  in  a  state  of  constant  over- 
distension, the  valved  opening  of  the  ureter  is 
closed  with  unnatural  force.  In  the  latter  the  hy- 
pertrophy of  the  bladder  increases  the  length  of 
the  portion  of  ureter  lying  in  the  bladder-walls, 
and  the  bundles  of  muscular  fibres  more  or  less 
constrict  the  orifice.  Any  cause  giving  rise  to 
hypertrophy  of  the  bladder  will  therefore  tend 
to  obstruct  the  orifice  of  the  ureter,  as  is  seen  in 
chronic  cystitis,  stone  in  the  bladder,  and  other 
conditions.  The  opening  is  still  further  narrowed, 
in  many  cases,  by  swelling  of  the  mucous  mem- 
brane, the  result  of  sub-acute  or  chronic  inflam- 
mation. Occasionally  the  orifice  may  be  partially 
obliterated  by  a  villous  growth  in  the  bladder. 
Stricture  of  the  ureter  is  found  in  rare  cases,  ap- 
parently the  result  of  previous  inflammation  and 
ulceration.  Slight  obstruction  may  occur  during 
pregnancy,  from  the  pressure  of  the  gravid 
uterus. 

3.  Dilatation. — The  part  of  the  ureter  above 
any  obstruction  is  always  found  more  or  less 
dilated,  according  to  the  degree  and  the  duration 
of  the  impediment.  If  the  condition  be  acute 
and  complete,  little  or  no  hypertrophy  of  the 
coats  of  the  ureter  will  be  found ;  but  if  chronic 
and  incomplete,  its  walls  will  be  thickened,  both 
by  fibroid  change,  and  by  hypertrophy  of  the 
muscular  coat.  The  dilated  ureter  is  always  tor- 
tuous, being  increased  in  length  as  well  as  in 
diameter,  and  may  even  resemble  a  portion  of 
small  gut.  The  mucous  membrane  is  always 
opaque  and  somewhat  thickened,  occasionally  red 
and  injected,  and  frequently  pigmented  from 
previous  attacks  of  inflammation.  A  largely 
dilated  ureter  may  sometimes  be  felt  through 
the  abdominal  wall.  There  will  probably  be 
some  degree  of  pain  or  uneasiness  in  the  course 
of  the  canal,  or  in  the  loin ;  and  a  tendency  to 
sickness. 

4.  Inflammation. — Simple  inflammation  of 
the  ureter  is  frequently  found,  as  an  extension 
either  from  the  bladder  or  from  the  pelvis  of 
the  kidney.  Septic  inflammation  accompanies 
septic  pyelitis,  due  to  extension  of  decomposi- 
tion from  the  bladder  to  the  pelvis  of  the  kidney. 
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Scrofulous  or  titbercular  inflammation  almost  in- 
variably accompanies  a  similar  condition  ol"  the 
bladder  or  pelvis. 

5.  Malignant  Disease. — Cancer  may  extend 
from  neighbouring  organs  into  the  ureter,  but 
there  is  no  reason  to  believe  it  ever  primarily 
takes  origin  there. 

Neither  the  diagnosis  nor  the  treatment  of  an 
aflFection  of  the  ureter  can  be  separated  from  that 
(if  the  disease  to  which  it  is  secondary. 

MiEcns  Beck. 

tTEETHBA,  Diseases  of.  — Synon.  :  Fr.  Ma- 
ladies de  V  Urethre ;  Ger.  Krankheiten  dcr  Harn- 
rohre. — The  affections  of  this  canal  comprise 
urethritis,  with  its  various  consequences,  such  as 
gleet,  warts,  peri-urethral  abscess,  inflamed  fol- 
Gcles,  neuralgia,  and  stricture ;  also  syphilis  and 
soft  chancre.  For  descriptions  of  most  of  these 
affections  the  reader  is  referred  to  the  articles 
Gonoerhqsa;  G-xebt;  Sstphilis;  and  Venereai 
SoEE.  Some  forms  of  urethritis,  neuralgia,  and 
stricture  remain  for  consideration  here ;  whilst 
certain  other  pathological  relations  involving  the 
urethra  will  be  briefly  referred  to. 

1.  Urethritis. — The  origin  of  urethritis  is 
not  exclusively  due  to  contagion ;  inflammation 
of  the  tract,  which  differs  mainly  by  less  accen- 
tuation of  its  features  from  contagious  urethritis, 
is  produced  by  injury,  by  gout,  or  even  by  tuber- 
cular disease.  A  very  mild  form  of  uretliritis  is 
an  occasional  concomitant  of  early  syphUis.  It 
subsides  spontaneously,  and  is  always  very  limited 
in  amount.  The  distinction  of  these  forms  from 
gonorrhceal  urethritis  is  not  always  marked.  In 
traumatic  inflammation  the  signs  of  irritation 
follow  immediately  on  the  passage  of  the  foreign 
body,  suck  as  a  stone  or  a  catheter ;  soreness 
or  scalding  attends  the  first  subsequent  micturi- 
tion ;  and  swelling  and  discharge  follow,  at  most 
twenty-four  hours  later.  In  gouty  urethritis  the 
inflammation  may  be  as  severe  as  in  well-marked 
gonorrhoea,  and  attended  by  the  complications  of 
the  testes,  bladder,  eye,  or  joints  which  are  met 
with  in  cases  of  gonorrhoea.  The  leading  dis- 
tinctions of  gouty  urethritis  are  the  mUkiness  of 
the  discharge  ;  the  absence  or  small  amount  of 
swelling  of  the  fore  part  of  the  urethra  ;  though 
the  scalding  in  the  perinseum  and  irritability  of 
the  bladder  are  severe. 

Asparagus  and  arsenic  are  said  to  have  the 
power  of  producing  urethritis  in  some  persons. 
Tubercular  urethritis  is  always  a  very  indolent 
affection,  being  due  to  the  slow  degeneration  and 
ulceration  of  tubercular  deposits  in  the  deeper 
portion  of  the  canal.  In  such  cases  the  irrita- 
bility and  inflammation  of  tlie  bladder  are  al- 
ways more  urgent  than  the  urethritis ;  while  the 
evidence  of  tubercular  disease  in  other  parts  of 
the  body  is  usually  sufficient  for  diagnosis. 

2.  Urethral  Fever — Sympathetic  Irrita- 
tion.— Besides  inflammation  and  its  complica- 
tions, the  urethra  is  the  source  of  the  conditions 
termed  urethral  fever,  and  sympatheiio  irrita- 
tion of  the  nervous  system,  excited  by  certain 
states  of  the  urethra.  Also,  on  the  other  hand, 
the  urethra  is  occasionally  the  seat  of  certain 
symptoms  which  are  caused  by  disease  of  dif- 
ferent organs.  For  example,  the  passage  of  a 
-calculus  along  the  ureter  will  determine  pain  in 
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the  urethra.  Injury  of  the  other  pans  of  tb« 
body,  such  as  fracture  of  the  femur,  may  excite 
spasm  of  the  deeper  muscles  of  the  urethra,  and 
thus  produce  retention  of  urine. 

3.  Neuralgia. —  The  causes  of  pain  felt  in 
the  urethra,  but  not  necessarily  due  lo  disease 
of  that  part,  are  numerous.  Gouty  irritation  is 
frequent ;  and  a  nervous  condition  produced  by 
prolonged  debauchery  of  various  kinds  is  also 
not  uncommon.  The  gouty  state  is  relieved  by 
treatment  of  the  diathesis ;  the  nervous  irritation 
by  suitable  general  treatment,  to  which  may  often 
be  added  local  applications  which  have  the  effect 
of  dulling  the  sensibility  of  the  urethra,  such  as 
the  passage  of  sounds,  and  the  use  of  astringent 
or  (in  obstinate  cases)  of  caustic  injections  to  the 
deeper  portions  of  the  urethra. 

4.  Stricture. — The  average  distensile  capacity 
of  the  m-ethra  has  a  diameter  of  ten,  or  a  cir- 
cumference of  thirty,  millimetres.  This  measure 
varies  in  different  portions,  being  widest  at  the 
portion  behind  the  transverse  ligament  (anterior 
layer  of  the  deep  perinseal  fascia),  slightly  less 
in  the  bulbous  portion,  and  least  at  the  meatus. 
This  outlet  is  indeed  frequently  considerably 
narrower,  varying  between  a  mere  pinhole  and  a 
diameter  of  fourteen  or  fifteen  millimetres,  the 
most  common  size  being  twenty-five  millimetres. 
The  urethra  in  different  persons  ranges  between 
twenty  and  forty  millimetres  in  its  general  dis- 
tensile capacity. 

Strictures  are  abrupt  abnormal  contractions  of 
the  urethra  at  any  given  point  of  its  course,  and 
may  be  subdivided  into  (a)  spasmodic,  or  those 
due  to  temporary  contraction  of  the  muscular 
fibres  surrounding  the  canal ;  (6)  infiammatori/, 
or  those  caused  by  swelling  and  congestion  of  a 
limited  area,  this  condition  being  usually  asso- 
ciated with  more  or  less  muscular  spasm ;  and  (c), 
organic,  where  unyielding  fibrous  tissue  replaces 
the  normal  dilatable  structure  of  the  urethral 
walls.  In  the  cases  of  fibrous  thickening,  the 
narrowing  is  often  much  increased  by  muscular 
contraction. 

(a)  Spasmodic  ;  (b)  Inflammatory  Stricture. — 
The  spasmodic  stricture,  which  is  always  a  tem- 
porary affection,  is  cjiused  by  muscular  con- 
traction from  reflex  irritation,  the  existence  of 
inflammatory  swelling  being  one  of  the  most 
frequent,  but  the  passage  of  a  calculus  or  a 
catheter  may  also  excite  it.  Again,  the  presence 
of  a  fibrous  stricture  near  the  meatus  will  fre- 
quently excite  reflex  spasm  of  the  deep  perinseal 
muscles.  The  inflummatory  stricture  is  due  to 
swelling  of  the  deeper  part  of  the  urethra  during 
inflammation.  It  is  a  not  unfrequent  compli- 
cation of  acute  gonorrhma.  The  spasmodic  and 
inflammatory  strictures,  being  temporary  ail- 
ments, involve  no  permanent  lesions.  Their 
treatment  is  mainly  general,  consisting  in  tho 
removal  of  irritation  and  congestion  by  salin'^s, 
purgatives,  and  warm  baths ;  and  in  the  relief  of 
retention  of  urine,  if  present,  by  passing  a  flex- 
ible catheter  (No.  5  or  6  of  the  English  scale). 

(c)  Organic  Stricture. — Orf^anie  strict  ure  is  pro- 
duced sometimes  hy  tlie  contraction  of  scars,  fol- 
lowing injury;  but  in  the  larger  number  of 
instances  it  is  the  result  of  long-continued  in 
flammation  of  the  sub-mucous  tissue  following 
gonorrhoea. 
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Organic  strictures  may  be  situated  at  any 
part  of  the  urethra  except  the  prostatic,  being 
numerically  most  common  in  the  first  inch  from 
the  meatus.  But  the  thickest  and  toughest  stric- 
tures are  generally  found  near  the  jiuicture  of 
the  bulbous  and  membranous  portions  of  the  ure- 
thra, that  is,  about  five  inches  from  the  meatus. 
The  membranous  portion  is  only  affected  when 
large  development  of  cicatricial  tissue  reaches 
backwards  from  the  bulb.  This  new  tissue  is 
developed  in  various  forms,  namely,  (a)  as  a  mem- 
branous fold  (bridle  stricture)  of  which  the  fibres 
cross,  and  occasionally  encircle,  the  axis  of  the 
tube.  Bridles  may  be  either  single  or  several, 
(i)  As  warts  and  superficial  scars  left  by  ulcers, 
which  form  patches  of  tough  tissue,  (c)  As  indu- 
rated areas  or  fibrous  nodules  of  the  submucous 
layers,  which  stand  forward  on  the  surface  of  the 
urethra,  causing  irregidar  projections,  as  well 
as  imyielding  contractions.  Thus  they  twist  the 
course  of  the  canal,  and  impede  the  passage  of 
bougies.  Or,  instead  of  being  in  limited  patches, 
the  induration  may  form  evenly  along  the  canal, 
making  it  smooth  and  gristly  for  a  large  part 
of  its  length,  with  a  narrow  passage  through 
the  centre.  The  depth  of  the  fibrous  contrac- 
tion may  form  only  a  single  layer  of  fibres  be- 
neath the  mucous  membrane,  or  may  infiltrate 
the  whole  thickness  of  the  corpus  spongiosum,  or 
it  may  even  spread  through  the  perinaeum  till  it 
converts  that  region  into  a  dense  gristly  mass. 

Strictures  vary  in  behaviour  :  some  yield  easily 
to  dilatation,  and  slowly  contract;  others  are 
rigid,  and  can  be  dilated  only  to  a  small  extent. 
Lastly,  some  expand  quickly,  but  as  quickly 
shrink  back  to  their  previous  narrowness. 

The  mucous  surface  of  a  strictured  urethra 
varies  much.  It  is  smooth  and  almost  healthy 
where  the  stricture  is  of  no  great  duration ;  but 
in  diseases  of  long  standing  the  lining  membrane 
between  the  meatus  and  the  narrowest  contrac- 
tion is  often  puckered  with  fresh  induration,  or 
excoriated,  or  ulcerated ;  and  sometimes  just  in 
front  of  the  main  stricture  artificial  perfora- 
tions are  found,  the  results  of  inexpert  instru- 
mentation, leading  backwards  outside  the  stric- 
ture, and  ending  either  as  blind-alleys,  or  opening 
into  the  urethra  or  rectum  behind  the  stricture, 
constituting  'false  passages.'  At  the  stricture 
itself  the  surface  is  dull  and  roughened,  while 
behind  it  the  urethra  is  often  dilated,  pouched, 
and  ulcerated,  its  surface  being  beset  with  shreds 
of  thickened  muco-pus.  Occasionally  the  pouches 
have  given  way  into  the  cellular  tissue,  and 
form  abscesses  around  the  urethra ;  or,  if  they 
have  pushed  their  way  to  the  surface  of  the 
body,  they  end  as  fistulaa  of  the  perinaeum  or 
scrotum.  The  remainder  of  the  urinary  apparatus 
is  often  affected;  the  bladder  has  thickened 
walls,  and  is  the  seat  of  chronic  inflammation  ; 
the  ureters  are  dilated  and  similarly  inflamed. 
The  condition  of  the  kidneys  varies  ;  sometimes 
but  slightly  affected,  in  cases  of  long  stand- 
ing they  may  be  greatly  diseased.  If  so,  the 
pelves  and  calyces  are  widely  expanded;  the 
pyramids  are  flattened,  and  partly  destroyed_  by 
fibrous  interstitial  degeneration  ;  the  cortical 
substance  is  wasted,  and  displays  other  conse- 
quences of  prolonged  chronic  irritation. 

Symptoms.— The  symptoms  of  urethral  stric- 


ture are  the  more  evident  the  narrower  it  is,  and 
tlie  longer  it  has  existed.  Few  symptoms  attract 
observation  before  the  stricture  is  well  advanced. 
The  most  common  and  earliest  is  a  scanty  muco- 
purulent discharge.  This  sign  is  indeed  very 
often  the  indication  of  the  chronic  inflammation 
of  limited  areas  of  the  tract  which  end  in  stricture. 
Those  signs  which  appear  when  the  stricture 
has  developed  are — smaU  size  of  the  stream ; 
straining  ;  frequent  call  to  pass  urine  ;  and  pain 
in  passing  it.  Any  or  all  of  these  may  be 
absent,  even  when  the  canal  has  lost  as  much 
as  two-thirds  of  its  distensibility.  Usually  to 
these  troubles  are  added  occasional  attacks  of 
complete  retention  of  urine. 

Tbeatment. — The  treatment  of  stricture  con- 
sists, first,  in  removing  from  the  habits  and  diet 
of  the  patient  all  causes  of  functional  disorder. 
Temperance  in  alcoholic  drinks,  in  stimulating  or 
highly  nutritious  foods,  in  sexual  indulgence, 
and  in  some  forms  of  exercise,  such  as  horse- 
and  bicycle-riding,  must  be  enforced.  Due  atten- 
tion to  the  condition  of  the  skin  and  bowels,  and 
sufficient  bodily  exercise,  are  requisite.  By  these 
means  the  temporary  and  dangerous  aggravation 
of  the  sufferings  caused  by  stricture  will  be 
avoided.  Next  comes  the  local  treatment.  The 
passage  must  be  restored  to,  and  maintained  at, 
such  width  as,  on  the  one  hand,  will  enable  the 
bladder  to  empty  itself  completelj'  by  each  act 
of  micturition  ;  and,  on  the  other,  will  allow 
a  sufficient  margin  to  prevent  stoppage  of  the 
flow  of  urine  during  occasions  of  temporary  swell- 
ing or  spasm  of  the  urethra.  Such  an  expan- 
sibility would  seem  for  most  persons  to  be  about 
one  inch  or  three-quarters  of  an  inch  in  circum- 
ference, that  is  about  No.  10  (English  scale), 
though  in  practice  it  is  advisable  to  dilate 
somewhat  further  than  this  to  allow  sufficient 
margin  for  neglect.  In  all  organic  strictures 
there  is  a  tendency  to  contract;  hence  when 
sufficient  expansibility  has  been  established,  it 
must  be  maintained  by  the  frequent  passage  of 
a  bougie.  In  most  cases  the  patient  should 
learn  to  do  this  for  himself. 

The  methods  employed  for  widening  the 
urethra  at  its  unyielding  parts  are— (a)  gradual 
interrupted  dilatation;  (6)  gradual  continuous 
dilatation;  (c)  cutting  or  splitting  frorti,  within  ; 
and  id)  cutting  from  without.  Other  methods, 
such  as  the  use  of  caustics  or  the  cautery,  have 
dropped  into  desuetude. 

{a)  Gradual  interrtipted  dilatation. — This  is 
procured  by  passing  sounds  or  flexible  bougies 
(preferably  the  latter)  through  the  stricture, 
beginning  with  that  size  which  will  just  pass 
through,  and  in  subsequent  sittings  increasing 
the  size  of  the  instrument  without  wounding  the 
urethra,  until  the  requisite  size  (No.  12  or  13 
English)  is  reached. 

(b)  Gradual  continuous  dilatation. — This  me- 
thod consists  in  passing  through  the  stricture  a 
flexible  catheter,  small  enough  to  slip  easily 
through  the  contraction,  and  tying  the  instru- 
ment in  the  passage.  As  the  urethra  widens,  the 
catheter  must  be  replaced  from  time  to  time  by  a 
larger  one,  lest,being  loose,  the  instrument  escape 
from  the  passage.  A  week  or  ten  days  usually  suf- 
fices to  bring  the  stricture  to  the  requisite  dimen- 
sion.   The  nature  of  the  process  acpears  similar 
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to  that  of  a  eeton  in  ordinary  sinuses  or  cellular 
tissue;   the  fibrous  tissue  becomes  loose  and 
succulent,  its  fibres  permeated  by  leucocytes,  and 
partial  disintegration  into  pus  takes  place. 

(c)  Splitting  or  mttivg/rom  within. — In  split- 
ting the  stricture  from  within  (forcible  dilatation, 
diriilsion,  'immediate  treatment')  the  uiiexpand- 
tng  fibres  are  rent  asunder  by  an  expanding 
instrument  previously  introduced  in  a  contracted 
condition. 

In  cutting,  by  means  of  a  sound  or  guide 
passed  through  the  stricture,  a  sharp  edge  is 
applied  to  the  narrowed  parts  until  they  are 
divided  sufiSciently  to  give  the  urethra  ordinary 
dimensions  at  that  point. 

{d)  Cutting  from  without. — When  attacked 
from  without,  the  urethra  is  reached  from  the 
perinseum  either  with  a  guide-staff  passed  to  the 
bladder,  indicating  the  course  of  the  urethra,  or, 
if  that  be  impracticable,  by  a  sound  passed  along 
the  urethra  to  the  seat  of  stricture,  which  is 
then  exposed  by  incision.  The  orifice  of  the 
stricture  being  then  visible,  a  fine  director  is 
passed  along  it  to  the  bladder,  and  its  fibres 
divided  from  before  backwards. 

Various  instruments  have  been  devised,  and 
are  employed  for  carrying  out  these  several 
principles — some  more  suited  than  others  to 
particular  cases. 

Gradual  interrupted  dilatation  least  interferes 
with  the  patient's  avocations,  is  least  attended 
by  evil  consequences,  and  is  most  effectual  in 
strictures  of  recent  formation,  situate  near  the 
bulb.  It  is  applicable  in  a  larger  number  of 
cases  than  any  other  form  of  treatment.  Ob- 
jections to  this  method  are  the  rapidity  with 
which  recontraction  takes  place  ;  and  the  impos- 
sibility in  some  patients  of  dilating  the  stric- 
ture beyond  a  certain  calibre  without  exciting 
shivering,  pain,  and  pyreria,  or  even  local  in- 
flammation and  abscess. 

Gradual  continuous  dilatation  is  easy  and 
rapid,  but  it  is  liable  to  be  followed  by  speedy 
recontraction ;  it  excites  in  some  patients  con- 
stitutional fever  and  local  irritation  sufBcient  to 
require  its  abandonment.  Hence  gradual  con- 
tinuous dilatation  is  useful  to  obtain  a  speedy 
enlargement  of  a  very  narrow  stricture  in  cases 
of  advanced  vesical  or  renal  disease,  where  it  is 
requisite  to  give  the  bladder  rest  without  delay, 
yet  the  condition  of  the  kidneys  is  most  un- 
favourable to  any  operation.  Forcible  dilatation 
and  divulsion  have  the  disadvantage  of  putting 
the  patient  to  the  suffering  of  a  painful  opera- 
tion, while  not  protecting  him  from  rapid  shrink- 
age of  his  stricture. 

Internal  urethrotomy  is  applicable  with  best 
results  to  young  persons,  in  whom  renal  changes 
have  seldom  advanced  much.  It  is  also  preferable 
for  those  patients  in  whom  gradual  dilatation, 
oither  by  interrupted  passage  of  bougies,  or  the 
tying  in  of  catheters,  cannot  be  borne.  Tlie  loca- 
lity of  stricture  has  much  to  do  with  deciding  upon 
the  adoption  of  internal  division.  Serious  disturb- 
ance rarely  follows  incisions  made  in  strictures  be- 
tween the  meatus  and  the  bulb.  Again,  the  shallow 
constrictions,  the  so-callod  'bridle'  strictures, 
and  the  elastic,  rapidly-yielding,  and  as  rapidly- 
shrinking  strictures,  are  always  situate  in  this 
portion.    They  are  specially  amenable  to  inci- 
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sion,  while  very  little  affected  by  the  passage  of 
bougies.  The  great  thickness  of  certain  stric- 
tures of  the  bulb  renders  their  division  the  only 
mode  of  securing  even  moderate  duration  of 
their  dilatability. 

The  re-contraction  after  treatment  has  esta- 
blished sufficient  distensibility  would  seem  to 
follow  less  speedily  after  division  than  after 
gradual  dilatation. 

External  urethrotomy  is  needed  in  compara- 
tively few  cases.  It  is  advisable  when  the  peri- 
nseum  is  hardened  and  beset  with  fistulae ;  or  in 
those  still  more  rare  cases  where  no  instrument 
can  be  introduced  into  the  bladder.  Under  such 
circumstances  it  is  requisite  to  attack  the  stric- 
ture from  the  surface.  Bebkexey  Sill. 

TJBIAGE,  in  France. — Mnriated  sulphur 
waters.    See  Minebai.  Watebs. 

TTRIC  ACID  DIATHESIS:  UEIC  ACID 
CALCDTjITS. — Stnon.:  Lithuria;  Lithiasis  ; 
Nephrolithiasis ;  Fr.  Diathhe  wriqtte ;  Calcul 
uriqiie. 

^TioLOGT  AND  Pathology. — Uric  acid  is  un- 
doubtedly the  outcome  of  the  proteid  tissues 
of  the  body,  and  it  is  also  derived  from  the 
nitrogenous  elements  of  the  food;  but  where 
and  by  what  agency  this  metabolism  is  effected 
is  unsettled.  By  some  physiologists  it  is  con- 
sidered that  the  liver  is  the  chief  source  of 
uric  acid,  and  this  theory  is  grounded  on  these 
facts — that  urea  is  produced  in  the  liver ;  that 
urea  and  uric  acid  are  nearly  allied,  and  often 
replace  each  other ;  and  that  in  so-called  liver- 
disorders,  there  is  frequently  a  deposit  of  uric 
acid  in  the  urine.  On  the  other  hand,  the 
liver  contains  but  the  merest  trace  of  uric  acid  ; 
the  blood  in  the  hepatic  vein  contains  no  more 
than  that  in  the  portal  vein ;  uric  acid  is  found 
in  decided  amount,  and  always,  in  the  spleen; 
and  as  all  the  blood  from  it  passes  through 
the  liver,  so  that  which  escapes  from  the  liver 
may  have  come  to  this  organ  from  the  spleen 
with  the  blood-stream.  In  what  relation  does 
the  kidney  stand  to  the  formation  of  uric  acid  ? 
On  this  point  also  authorities  differ.  Many 
hold  that  the  kidney  merely  filters  it  from  the 
blood.  But  there  is  much  evidence  to  sup- 
port the  belief  that  the  function  of  the  kid- 
ney, as  regards  both  urea  and  uric  acid,  is 
more  important  than  mere  excretion  ;  that  it 
has  the  power  to  form  and  produce,  as  well  a.s 
simply  to  eliminate,  these  nitrogenous  constitu- 
ents out  of  some  antecedents  in  the  blood  ;  and 
that  as  the  hepatic  cell  has  the  power  to  form 
bile,  so  the  epithelial  cell  of  the  renal  tubules, 
by  the  metabolic  activity  of  its  protoplasm,  haj 
the  power  to  produce  some  of,  if  not  all.  the  urea 
and  uric  acid  found  in  the  uriue.  It  is  most 
probable  th;it  the  water  and  saline  constituents 
of  the  urine  are  simply  eliminated  from  the 
blood  by  osmosis  through  the  blood-vessels  of 
the  glomeruli,  and  are,  therefore,  influenced  as 
to  excess  or  deficiency,  by  greater  or  less  blood- 
pressure,  whilst  the  uric  acid,  urea,  pigments, 
and  other  constituents  are,  in  part  at  least,  the 
result  of  a  true  secreting  power  of  the  renal  cells 
in  the  tubules. 

The  quantity  of  uric  add  excret.ed  does  not 
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appeiir  to  vary  much  whether  vegetable  or 
animal  food  be  exclusively  taken.  Lehmann 
found  this  to  be  the  case  in  his  own  per- 
son, and  it  is  certain  that  excess  and  deposit 
of  uric  acid  is  very  common  amongst  the  poor, 
who  consume  but  little  animal  food.  The 
amount  of  uric  acid  secreted  is  sometimes  very 
considerable ;  it  may  be  roughly  estimated  by 
adding  hydrochloric  acid  to  a  definite  quan- 
tity of  urine,  and  washing  and  weighing  that 
which  is  precipitated.  Dr.  Pavy  has  suggested 
a  more  ready  and  accurate  method,  namely,  by 
its  reducing  action  on  the  oxide  of  copper  (ikerf.- 
Ckir.  Trans,  vol.  Ixiii.  p.  217). 

Chaeactees. — Uric  acid  exists  in  the  urine 
in.  combination  with  alkaline  bases.  When  these 
bases  are  deficient,  or  when  the  uric  acid  is  in 
excess,  precipitation  occurs,  and  the  well-known 
red  particles  are  visible.  Under  the  microscope 
they  appear  in  various  forms :  rhombic  crystals, 
stars,  bundles,  tablets,  and  prisms.  Pure  uric  acid 
is  colourless,  but,  clinically,  it  is  always  tinged 
brown  or  orange-red.  It  is  so  slightly  soluble  in 
water  as  to  require  12,000  to  15,000  parts;  con- 
sequently a  very  slight  excess  of  uric  acid  or 
diminution  of  the  ,water  of  the  urine  leads  to 
deposit.  It  is  insoluble  in  dilute  acids,  but 
readily  dissolves  in  alkalies  and  their  carbonates. 
When  combined  with  potash,  ammonia,  and  soda, 
it  forms  the  thick  brick-dust  sediment  so  com- 
monly seen  in  most  febrile  diseases.  These 
'  mixed  urates '  are  amorphous  ;  soluble  by  heat ; 
form  frequently  an  opaque  film  on  the  surface  of 
the  urine ;  and  such  is  their  aflBnity  for  the 
urinary  pigments,  that  they  generally,  but  not 
always,  leave  a  reddish  stain  on  the  utensil. 

Calculi  or  concretions  composed  of  pure  uric 
acid  vary  in  size,  &om  the  well-known  red 
granules  or  gravel  up  to  masses  of  many  ounces 
in  weight.  They  are  generally  of  a  reddish- 
brown  colour;  very  dense  and  hard;  indistinctly 
stratified ;  of  a  flattened  oval  shape  ;  of  a  rough 
tuberous  exterior  when  single,  and  smooth  and 
facetted  when  multiple.  To  this,  however,  some 
exception  should  be  made,  for  it  is  not  uncommon, 
when  only  two  or  three  co-exist  in  the  bladder, 
to  find  them  rough  and  mammillated,  as  if  there 
had  been  no  contact  or  rubbing  between  them. 
When  uric  acid  is  combined  with  ammonia  and 
potash  in  a  concretion,  the  colour  is  paler,  the 
lamination  more  distinct,  and  its  texture  more 
friable.  Pure  uric  acid  calculi,  when  broken  by 
the  lithotrite,  form  sharp  angular  fragments ;  the 
urate  concretions,  on  the  other  hand,  break  more 
readily  and  assume  the  form  of  flaky  laminae. 

SrsiPTOMS.— The  occasional  deposit  of  uric 
acid  and  urates,  even  in  large  quantity,  is  some- 
times observed  without  the  least  disturbance  of 
health;  frequently,  however,  it  is  accompanied 
by  local  irritation  of  the  kidneys  and  bladder,  as 
shown  bv  frequent  micturition,  with  heat  and 
even  pain  during  the  act ;  and  by  flatulence,  heart- 
burn, and  other  signs  of  indigestion.  There  is, 
however,  no  habit  of  body,  no  recognised  symp- 
toms of  so  definite  a  kind,  which  are  plainly  due 
to,  or  accompanied  by,  an  excess  of  uric  acid,  as 
to  warrant  the  continued  use  of  the  term  '  uric 
acid  diathesis.'  Heartburn,  flatulence,  and  other 
signs  of  indigestion  and  liver-disorder  may,  and 
often  do,  exist  without  any  deposit  of  uric  acid  or 
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urates,  and  when  they  co-exist  there  is  nothing- 
to  show  that  the  one  depends  on  the  other ;  the 
utmost  that  can  be  said  is  that  the  presence  of 
uric  acid  points  a  way  to  successful  treatment. 
Uric  acid  and  its  salts  are  found  in  excess  in 
many  organic  diseases  ;  in  maladies  of  the  heart 
and  lungs  in  which  oxidation  of  the  blood  is 
so  frequently  deficient;  in  organic  diseases  of 
the  liver ;  in  almost  all  febrile  diseases  ;  and 
sometimes  associated  with  diabetes,  chorea,  and 
certain  skin-diseases.  They  are  deficient  or  ahsent 
in  advanced  diseases  of  the  kidney ;  in  some 
cases  of  lead-poisoning ;  in  general  anaemia ;  and 
in  some  exhausting  non-febrile  diseases.  The 
relation  of  uric  acid  to  gout  is  interesting  and 
important.  In  the  acute  stage  the  daily  secre- 
tion of  uric  acid  is  diminished,  notwithstanding 
that  there  is  frequently  a  copious  deposit  of  pink 
urates ;  but  the  normal  quantity  is  restored  or  ex- 
ceeded as  the  attack  passes  off'.  In  chronic  gout' 
uric  acid  is  markedly  deficient  or  whoUy  absent, 
while  the  amount  of  urea  continues  steady  and 
almost  up  to  the  average  in  health.    See  GonT. 

Tebatmbnt. —  It  will  be  apparent  that  the- 
treatment  of  uric  acid  in  excess  must  be  com- 
prised in  that  of  the  various  diseases  in  connec- 
tion with  which  it  occurs.  For  that  condition  of 
indigestion  and  urinary  irritation  in  which  tlie 
chief  feature  is  the  copious  deposit  of  uric  acid 
and  urates,  alkaline  remedies,  such  as  the  bicar- 
bonate of  soda,  or  the  carbonate,  citrate,  and 
acetate  of  potash,  in  scruple  or  haK-drachm  doses 
dissolved  in  three  or  four  ounces  of  water,  given 
three  or  four  times  a  day,  afford  the  best  and 
quickest  relief;  they  produce  an  alkaline  con- 
dition of  the  urine,  and  a  complete  solution  of 
the  deposit  for  the  time.  Salts  of  lithia  are  of 
much  value.  Lime-water  and  solution  of  car- 
bonate of  lime  have  the  same  effect,  but  in  part 
this  appears  to  be  due  to  the  diuretic  effect  of 
the  salts  of  lime.  Where  hepatic  congestion  and 
general  sluggishness  of  all  the  secretions  are 
present,  saline  as  well  as  alkaline  remedies  are 
indicated,  and  particularly  those  mineral  waters, 
such  as  Vichy,  Carlsbad,  Wiesbaden,  &c.,  which- 
seem  to  have  the  power  of  exciting  all  the  ali- 
mentary secretory  glands  to  healthy  and  in- 
creased action.  Diaphoretics,  especially  the  warm 
water  or  the  hot  bath,  by  increasing  the  elimina- 
tion of  the  acid  secretion,  are  usefiil  adjuncts. 
Caution,  however,  is  required  in  the  frequent 
repetition  of  alkaline  remedies,  lest  the  condition 
of  the  blood  itself  be  modified  and  deteriorated. 
A  well-chosen,  simple  diet  is  above  all  things 
important,  and  especially  the  avoidance  of  too 
much  animal  food,  of  rich,  sweet,  or  highly  sea- 
soned dishes,  and  of  alcoholic  drinks.  For  the 
treatment  of  lithic  calculus  in  the  bladder  re- 
ference should  be  made  to  surgical  works.  See 
GoDT  ;  Gkavel  ;  and  Eenai,  Calculus. 

WnxiAM  Cadge. 

"CrEIlTABT  CALOULirS.  A  calculus  con- 
nected with  any  part  of  the  urinary  tract  See 
Calculus  ;  and  Ebnai,  Calculus. 

tTEINABT  OEGATTS,  Diseases  of.— Sr- 
NON. :  Fr.  Maladies  des  Vbies  Urinaires;  Ger. 
Krankheiten  des  Hamapparats. 

In  accordance  with  the  plan  adopted  in  other 
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corresponding  articles,  it  is  intended  here  merely 
to  discuss  briefly  the  diseases  of  the  uriniiry 
organs  from  a  general  point  of  view.  These 
organs  include: — 1.  The  kidneys,  with  the  in- 
fundibula  and  pelves.  2.  The  ureters.  3.  The 
bladder.  4.  The  urethra.  The  particular  dis- 
eases of  each  part  of  the  urinary  apparatus  will 
be  found  treated  of  under  these  several  headings, 
and  in  certain  special  articles,  to  which  the 
reader  is  referred. 

SmiMAUY  OF  Diseases. — The  primary  division 
of  diseases  into  functional  and  organic  must 
be  recognised  iu  connection  with  the  urinary 
organs. 

I.  Functional. — The  following  disorders  may 
be  included  under  this  group: — 1.  The  excre- 
tory function  of  the  kidneys  is  influenced  and 
often  disturbed  by  various  conditions,  physiolo- 
gical or  pathological,  quite  independent  of  any 
obvious  local  morbid  change.  Hence  the  urine 
is  modified  in  diflTerent  ways  and  degrees,  as  re- 
gards its  quantity  or  quality.  This  may  depend, 
for  instance,  upon  some  general  condition,  such 
as  fever  or  gout;  upon  causes  originating  in 
the  nervous  system ;  upon  digestive  disorders ;  or 
upon  special  diseases,  such  as  diabetes.  2.  The 
muscular  structures  in  certain  parts  of  the  uri- 
nary apparatus  are  liable  to  be  affected,  and  this 
applies  practically  to  the  bladder  and  urethra. 
The  bladder  is  subject  to  undue  irritability, 
spasm,  or  V  paralysis,  the  last  being  especially 
important  in  connection  with  disease  of  the 
spinal  cord.  The  urethra  is  not  uncommonly 
the  seat  of  spasm,  giving  rise  to  more  or  less 
•spasmodic  stricture,  and  consequent  retention 
of  urine.  3.  It  is  believed  by  some  authorities 
that  the  kidneys  or  bladder  may  be  affected  with 
neuralgic  pains,  without  any  local  mischief  to 
account  for  them. 

n.  Organic. — The  numerous  affections  of  the 
urinary  apparatus  belonging  to  this  division  may 
be  thus  classified: — 

1.  Injuries  of  different  kinds,  under  which 
would  be  included,  not  only  those  of  traumatic 
origin,  but  also  ruptures  or  perforations  due  to 
disease. 

2.  Conditions  affecting  the  circulation,  namely : 
a.  Acute  or  chronic  congestion,  b.  Embolism, 
c.  Haemorrhage.  The  first  two  are  only  met 
with  in  the  kidneys,  but  hsemorrhage  may  occur 
from  any  part  of  the  urinary  organs. 

3.  Acute  Inflammatory  Diseases. — These  are  of 
different  kinds,  and  comprise  the  following  sub- 
divisions : — a.  Acute  Bright's  disease,  involving 
the  kidney-substance,  b.  Suppurative  inflam- 
mation of  the  kidney,  ending  iu  renal  abscess. 
c.  Inflammation  of  the  mucous  membrane.  The 
urinary  raucous  tract  may  be  involved  throughout, 
but  usually  only  a  limited  portion  is  affected,  and 
thus  we  have  the  different  complaints  known  as 
pyelitis,  or  inflammation  of  the  pelvis  of  the 
kidney ;  inflammation  of  the  ureter,  rarely  exist- 
ing alone ;  cijstitia,  or  inflammation  of  the  blad- 
der; and  urethritis,  or  inflammation  of  the  urethra, 
the  common  form  of  which  is  gonorrhoea.  This 
mucous  inflammation  often  leads  to  a  purulent 
discharge,  and  may  terminate  iu  ulceration  or 
gangrene,  d.  Inflammation  around  the  kidney 
— perinephritis;  or  around  the  bladder— pert- 
cyslitis. 


4.  Chronic  Inflammatory  Diseases. — These  may 
remain  after  the  acute  forms,  or  they  are  chronic 
from  the  outset.  Practically  they  include  gene- 
rally certain  forms  only  of  Bright's  disease,  and 
mucous  inflammations. 

6.  Malpositiom  and  Malformations. — These 
abnormal  conditions  may  be  of  considerable  im- 
portance in  connection  with  the  urinary  organs, 
being  either  congenital  or  acquired,  and  varying 
in  their  nature. 

6.  Hypertrophy  and  Atrophy. — The  morbid 
changes  of  this  kind  belong  to  two  main  classes, 
according  as  they  affect  the  kidney-substance,  or 
the  walls  of  the  duct  or  bladder.  Atrophy  of 
the  kidney  is  either  acute  or  chronic,  the  latter 
being  in  almost  all  cases  a  form  of  chronic  Bright's 
disease,  but  it  may  be  congenital  or  due  to  com- 
pression. 

7.  Obstruction,  Dilatation,  and  Accumulations. 
Obstruction  may  be  due  to  different  causes, 
and  localised  at  either  of  the  orifices,  or  at  any 
point  in  the  course  of  the  ureter  or  urethra.  As 
a  consequence  of  such  obstruction,  and  occasion- 
ally from  other  causes,  dilatation  occurs,  affect- 
ing either  the  pelvis  and  infundibula  of  the 
kidney,  the  ureter,  the  bladder,  or  the  urethra, 
according  to  its  seat ;  the  entire  tract  may  be 
thus  implicated.  Accumulations  also  follow, 
either  of  urine,  pus,  or  other  materials,  and 
these  may  become  very  serious.  Hydronephrosis 
and  pyonephrosis  are  forms  of  disease  in  which 
urine  or  pus  thus  accumulates  in  the  pelvis  of 
the  kidney.  Retention  of  urine  in  the  bladder 
is  of  common  occurrence,  arising  from  various 
causes.  Cystic  disease  of  the  kidney  may  be 
mentioned  under  this  head,  as  in  some  instances, 
at  any  rate,  it  probably  arises  from  limited  dila- 
tations of  the  renal  tubules. 

8.  New  Growt/is  and  Degeneraiions. — Cancer 
may  involve  any  or  every  part  of  the  urinary 
apparatus.  Non -malignant  growths  are  met 
with  in  exceptional  cases.  Tubercular  disease  is 
an  important  and  serious  malady  in  connection 
witli  the  urinary  organs.  The  kidneys  are  liable 
to  albuminoid  disease,  and  to  fatty  degenera- 
tion. Syphilitic  growths  may  also  be  found  in 
them. 

9.  Gravel,  Calcjdi,  and  Foreign  Bodies. — The 
formation  of  calculi  of  different  kinds,  and  the 
morbid  conditions  resulting  therefrom,  are  of 
peculiar  importance  in  relation  to  the  urinary 
organs,  and  a  large  proportion  of  cases  in  actual 
practice  belong  to  this  group.  It  may  also  be 
mentioned  here  that  foreign  bodies  are  sometimes 
found  in  the  bladder  and  urethra. 

10.  Parasites. — Certain  parasites  are  particu- 
larly associated  with  the  nrinar}'  organs,  and 
especially  the  Strongj-lus  gigas  and  the  Bil- 
harzia  haematobia.  Hydatid  disease  is  met  with 
in  rare  instances. 

.iETioLooT  AND  Pathologt. — It  would  be 
quite  out  of  place  here  to  discuss  the  aetiology 
and  pathology  of  some  of  the  morbid  conditions 
that  have  been  mentioned,  such  as  urinary  cal- 
culus, or  cystic  disease  of  the  kidney,  which  are 
fully  considered  in  special  articles.  All  that 
can  be  done  is  to  point  out  in  a  general  way 
the  principal  morbific  causes  which  act  upon 
the  urinaiy  organs,  and  the  modes  of  origin  of 
its  disease.     1.  These  organs  are  much  more 
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liable  to  injury  than  most  others.  This  may 
not  only  come  directly  from  without,  hut  may 
also  be  inflicted  by  articles  introduced  into  the 
urethra  or  bladder,  by  surgical  operations,  or  by 
calculi.  2.  Certain  morbid  conditions  are  con- 
genital, being  the  result  of  imperfect  develop- 
ment, or  of  intra-uterine  disease.  3.  Exposure 
to  cold  or  wet  undoubtedly  originates  serious 
renal  disease  in  some  cases,  such,  for  instance,  as 
Bright's  disease  ;  and  it  is  also  supposed  to  give 
rise  in  other  instances  to  less  serious  complaints 
in  coisnection  with  the  urinary  organs,  such  as 
congestion,  or  some  form  of  mucous  inflammation. 
This  cause  probably  acts  by  interfering  -with  the 
cutaneous  excretion,  and  inducing  internal  con- 
gestion. It  may  also  be  remarked  that  want  of 
cleanliness  of  the  skin  is  capable  of  assisting  in 
developing  renal  disease.  4.  Affections  of  the 
Tirinary  organs  are  of  frequent  occurrence  in  con- 
nection with  certain  acute  febrile  diseases,  either 
as  essential  parts  of  these  diseases,  or  as  com- 
plications or  sequelEe.  Scarlatina  and  pyaemia 
demand  special  mention  in  this  connection.  6. 
Abnormal  conditions  of  the  urine  when  first  ex- 
creted, or  the  presence  of  certain  materials  in 
the  kidney  which  this  organ  cannot  properly  ex- 
crete, are  prolific  causes  of  urinary  affections. 
These  abnormal  conditions  and  materials  may 
originate  in  a  variety  of  remote  causes,  and  they 
are  well  exemplified  by  the  effects  of  certain 
medicines,  alcohol,  excessive  acidity  of  the  urine, 
diabetic  urine,  and  gout.  Such  causes  may  in- 
duce congestion,  inflammation,  chronic  renal 
changes,  or  calculi.  6.  The  urinary  organs  may 
be  implicated  as  part  of  some  general  or  con- 
stitutional disease,  as  in  cancer,  tuberculosis, 
or  albuminoid  disease.  7.  Certain  parasites  spe- 
cially lodge  in  these  organs,  as  has  been  already 
mentioned.  8.  The  urinary  organs  may  be  af- 
fected, owing  to  some  neighbouring  disease.  For 
instance,  a  tumour  may  compress  the  ureter  or 
bladder,  or  obstruct  the  renal  vein ;  or  the  struc- 
tures may  be  involved  by  extension,  9.  Cardiac 
diseases  which  impede  the  venous  circulation, 
not  only  cause  venous  congestion  of  the  renal 
organs,  but  in  time  give  rise  to  serious  organic 
changes.  10.  The  cause  of  urinary  disease  may 
be  in  the  nervous  system.  Thus  may  arise  a 
form  of  acute  congestion  of  the  kidneys ;  and  the 
paralysis  of  the  bladder,  which  spinal  disease  so 
often  produces,  is  liable  to  be  followed  by  cystitis 
and  its  consequences.  11.  One  specific  disease  is 
associated  with  the  urethra,  namely,  gonorrhoea; 
and  its  effects  often  extend  to  the  bladder,  or 
even  higher  up  along  the  urinary  tract.  12.  It 
is  important  to  notice  that  the  different  parts  of 
the  urinary  apparatus  have  an  intimate  relation 
t»  each  other  from  an  setiological  point  of  view. 
For  instance,  it  is  believed  that  one  kidney  may 
become  hypertrophied,  if  the  other  should  be  de- 
stroyed by  disease.  Or  a  morbid  condition  may 
extend  directly  from  one  part  of  the  urinary 
organs  to  another.  Again,  urine  which  under- 
goes certain  changes  after  its  formation,  is  liable 
to  cause  mischief.  There  are  other  relations 
which  probably  exist  between  the  different  por- 
tions of  the  urinary  apparatus,  which  are  dis- 
cussed elsewhere.    See  Sukgical  Kidhet. 

Clikical  Investioation  and  Signs. — With- 
out entering  into  details,  the  symptoms  and  signs 
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which  may  be  associated  with  urinary  diseases 
can  be  summarised  in  the  following  way,  and 
this  summary  will  indicate  the  course  to  be 
adopted  in  their  investigation.  1.  Painful  sen 
sations,  with  or  without  tenderness,  may  be 
referred  to  the  region  of  the  kidneys,  perhaps  to 
the  ureter,  to  the  bladder,  or  to  the  urethra, 
when  these  are  respectively  the  seat  of  mischief. 
Moreover,  disease  in  one  part  may  be  accom- 
panied with  sympathetic  sensations  in  some 
other  part ;  or  in  certain  conditions  there  may  be 
pain  along  the  spermatic  cord  to  the  testis,  with 
retraction  of  this  organ.  Other  sensations  are 
complained  of  in  many  instances,  such  as  itching 
or  tickling  at  the  end  of  the  penis,  heat  or  burn- 
ing along  the  urethra,  heaviness  and  weight 
in  the  lumbar  region,  or  fulness  of  the  bladder. 
These  feelings  are  often  modified  by  various 
causes.  2.  The  sensations  connected  with  mic- 
turition are  of  special  significance,  such  as  a 
frequent  inclination  to  pass  water,  a  sudden  and 
urgent  desire,  or  strangury.  3.  The  act  of  mic- 
turition itself  is  often  affected.  It  may  be  too 
frequent  or  infrequent;  difBcult,  even  to  com- 
plete retention — dystiria;  or  performed  involun- 
tarily— incontinence.  The  stream  of  urine  is 
altered  in  size  or  shape  in  some  conditions  {see 
MiCTUEiTiON,  Disorders  of).  4.  The  urine  itself 
affords  signs  of  great  importance  in  relation  to 
diseases  of  the  urinary  apparatus,  in  regard  to 
its  quantity,  physical  characters,  chemical  compo- 
sition, and  microscopic  appearances.  Indeed,  it 
very  often  happens  that  the  urine  alone  affords 
any  evidence  of  urinary  disease.  At  the  same  time 
it  must,  of  course,  be  borne  in  mind  that  this 
excretion  is  modified  by  many  other  conditions, 
the  urinary  organs  being  quite  healthy.  This 
subject  is  fully  treated  of  elsewhere  {see  Urine, 
Morbid  Conditions  of).  6.  Urinary  diseases  often 
produce  important  effects  upon  the  blood  or 
general  system,  as  well  as  upon  other  organs- 
Hence  arise  renal  dropsy;  the  phenomena  of 
uraemia,  septicaemia,  or  the  typhoid  condition  in 
some  forms  of  disease;  collapse  sometimes;  and 
morbid  conditions  affecting  the  heart  and  ves- 
sels, or  certain  structures  in  the  eye.  These 
morbid  changes  may  be  evidenced  by  more  or 
less  marked  symptoms.  Moreover,  enlargement 
of  the  kidney  may  affect  neighbouring  struc- 
tures. 6.  Physical  examination  is  of  essential 
value  in  the  investigation  of  many  urinary  affec- 
tions, and  in  carrying  this  out  the  aid  of  a  skil- 
ful surgeon  is  often  of  the  first  consequence. 
The  local  examination  is  directed  to  the  deter- 
mination and  investigation  of  enlargements  or 
tumours  of  the  kidneys;  conditions  of  the  blad- 
der, especially  retention  of  urine,  and  the  pres- 
ence of  calculi  and  growths :  and  morbid  states 
affecting  the  urethra,  such  as  enlarged  prostate, 
stricture,  or  the  lodgment  of  a  calculus.  Physi- 
cal examination  also  reveals  the  changes  in  other 
structures  already  alluded  to. 

These  are  the  main  points  which  can  be  use- 
fully discussed  froni  a  general  point  of  view  with 
reference  to  urinary  diseases.  For  their  dia- 
gnosis, prognosis,  and  treatment,  iis  well  as  for 
more  complete  details  on  the  various  matters 
alluded  to,  reference  must  bo  made  to  the  dif- 
ferent appropriate  articles,  especially  to  those 
which  deal  with  the  affections  of  the  several 
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parts  of  the  urinary  apparatus.    See  Bladder, 
Diseases  of ;  Bhiout's  Disease  ;  I^jdnkys,  Dis- 
«ases  of;  Rbnal  Calculus  ;  Sueqical  Kidnby; 
Ubetbr,  Diseases  of,  &c. 

Fbedeeick  T.  Eobeets. 

tTBINE,  Incontinence  of. — Tlie  involuntary 
discharge  of  urine  from  the  bladder,  the  patient 
being  either  unable  to  retain  it,  or  unaware  of  its 
escape.    See  Mictueition,  Disorders  of. 

TTEITTE,  Morbid  Conditions  of. — Synon.  : 

Fr.  Maladies  de  V  Urine ;  Ger.  Harnkrankheiten. 

Introduction. — The  urine  is  the  excretion  by 
which  the  products  of  nitrogenous  waste  are 
eliminated  from  the  body.  Alterations  in  its 
characters  give  valuable  information  regard- 
ing tissue-change  in  the  body,  and  may  indicate 
the  presence  of  disease  which  would  otherwise 
remain  undetected.  They  therefore  require  de- 
tailed attention.  Before  entering,  however,  upon 
the  discussion  of  the  morbid  conditions  of  the 
urine,  it  will  be  well  to  describe  briefly  its  cha- 
racters and  mode  of  secretion  in  health. 

In  reptiles  and  birds  the  waste  nitrogenous 
products  of  the  body  are  excreted  as  urates  ;  and 
the  urine  is  solid.  In  amphibia  and  mammals 
they  are  chiefly  excreted  as  urea,  and  the  urine 
is  liquid. 

Human  urine  is  a  clear  liquid,  of  a  yellow 
coloxir,  acid  reaction,  peculiar  odour,  and  saline 
taste.  It  consists  essentially  of  a  watery  solu- 
tion of  urea,  extractive  and  colouring  matters, 
and  salts.  Its  average  specific  gravity  is  about 
1,020,  but  this  varies  according  to  the  propor- 
tion of  solids  it  contains. 

Secretion  of  Urine.  —  UntU  lately,  the 
theory  of  Ludwig  regarding  the  secretion  of 
urine  was  the  prevalent  one.  He  believed  it  to 
be  a  process  of  filtration  of  water  and  salts  from 
the  vessels  in  the  glomeruli,  and  that  these  were 
partly  reabsorbed  in  the  tubules  by  the  cells  lin- 
ing them.  But  it  has  been  shown  by  Heidenhain 
that  the  cells  of  the  tubules  also  play  an  active 
part  in  excreting,  inasmuch  as  sulphate  of  in- 
digo injected  into  the  blood  does  not  colour  the 
glomeruli,  but  colours  the  cells  of  the  tubules. 
The  process  of  secretion  of  urine  may  therefore 
be  looked  upon  as  consisting  of  two  parts — first, 
the  filtration  of  water,  and  probably  of  a  small 
quantity  of  salts,  which  takes  place  under  pres- 
sure from  the  vessels  of  the  glomeruli ;  and 
secondly,  the  excretion  of  xrrea  and  other  solid 
constituents  by  the  epithelial  lining  of  the  tu- 
bules. The  water  which  exudes  from  the  glo- 
meruli dissolves  and  removes  the  substances  ex- 
creted by  the  tubules,  and  is  very  possibly  also 
to  some  extent  reabsorbed  in  its  passage.  The 
higher  the  tension  of  the  blood  in  the  glomeru- 
lar vessels,  the  more  rapid  is  the  secretion  of 
urine;  or,  to  put  it  more  exactly,  the  greater 
the  difference  is  between  the  tension  of  the  blood 
in  the  blood-vessels  and  the  fluid  in  the  tubules, 
the  more  nipid  is  the  secretion  of  urine.  The 
secretion  may  therefore  be  increased  either  by 
raising  the  pressure  in  the  vessels,  or  by  di- 
minishing that  in  the  tubules;  and,  vice  vrrsd, 
it  may  be  diminished  by  lessening  the  blood- 
pressure  in  the  plomeruli,  or  by  raising  the 
pressure  of  the  urine  in  the  tubules.  The  blood- 
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pressure  may  be  raised  either  generally  through- 
out the  body,  or  locally  by  dilatation  of  the 
renal  arteries.  These  arteries  have  consider- 
able power  of  contraction,  so  much  so  that 
they  can  lessen  the  pressure  in  the  glomeruli 
even  when  it  is  raised  throughout  the  body 
generally.  The  blood-pressure  may  be  raised 
in  the  body  generally  by  the  contraction  of  the 
arterioles  from  exposure  to  cold,  by  mental 
excitement,  by  the  influence  of  food,  or  by  the 
action  of  ceitain  drugs,  such  as  digitalis.  It  may 
be  lowered  by  shock,  by  exposure  to  external 
warmth,  or  by  rise  of  the  bodily  temperature,  as 
in  fever.  It  seems  probable,  from  experiments 
made  by  the  writer  and  Mr.  Power,  that  the 
arterial  tension  in  the  glomeruli  may  be  locally 
diminished  even  when  the  general  blood-pres- 
sure is  increased,  by  the  action  of  digitalis, 
which,  while  causing  contraction  of  the  vessels 
generally,  affects  those  of  the  kidney  more  espe- 
cially, and  thus,  by  their  contraction,  lessens 
the  blood-supply  to  these  organs.  The  vessels 
of  the  kidney  are  controlled  by  the  medulla 
oblongata  ;  and  when  this  is  stimulated,  either 
directly  by  a  galvanic  current  or  by  asphyxial 
blood,  or  reflexly  by  irritation  of  a  sensory 
nerve,  the  renal  vessels  contract.  Dr.  Roy  has 
shown  that  they  are  also  very  sensitive  to  slight 
changes  in  the  chemical  constitution  of  the  blood, 
water  or  urea  causing  slight  contraction,  followed 
by  greater  and  longer  dilatation.  Digitalis  does 
so  also;  but  the  contraction  is  much  longer. 
Common  salt,  nitrate  of  soda,  and  acetate  of 
potash  cause  dilatation  without  previous  contrac- 
tion. They  act  upon  the  vessels  even  when  the 
nerves  are  cut,  and  therefore  they  must  affect 
them  either  directly,  or  through  some  local  vaso- 
motor nervous  apparatus. 

By  experiments  on  the  kidneys  of  amphibia, 
which  have  a  separate  vascular  supply  to  the 
glomeruli  and  tubules,  Nussbaom  has  found 
that  sugar,  peptones,  and  albumen  are  excreted 
through  the  glomeruli ;  but  that  urea  is  passed 
out  through  the  epithelium  of  the  tubules,  and 
in  passing  out  causes  increased  secretion  of 
water  from  them. 

Chaeactees  of  TJeinb. — 1.  Transparency. 
Healthy  urine  is  clear  when  passed,  but  after 
standing  some  time  a  light  flocculent  precipitate 
falls.  This  consists  of  mucus  and  epithelial 
cells  from  the  urinary  passages.  A  hummocky, 
white,  and  sharply  defined  upper  surface  indicates 
the  presence  of  crystals  of  oxalate  of  lime  in 
the  cloud.  Small  white  flocculi  of  this  size  and 
shape,  looking  somewhat  like  small 
worms,  may  occtir  suspended  in  the 
freshly-passed  urine  of  persons  who 
have  suffered  from  gonorrhcea  or 
prostatitis  some  time  previously.  On 
microscopic  examination  they  are  found  to  con- 
sist of  aggregations  of  leucocytes.  The  writer 
has  found  the  presence  of  these  flocculi  useful  in 
diagnosing  gonorrhceal  rheumatism  where  nc 
history  of  gonorrhoea  was  given  by  the  patient. 

Urine  which  is  clear  when  passed  may  after- 
wards deposit  sediments  of  urates  or  phosphates. 
These  are  distinguished  from  each  other  by  warm- 
ing the  urine.  The  urates  dissolve  and  the  urine 
bt'comes  clear  ;  but  the  phosphates  are  not  dis- 
solved, and  the  urine  is  rendered  more  turbid  by 
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the  lieat.  On  the  Addition  of  a  few  drops  of  acid 
Ihe  phosphates  dissolve  readily,  and  the  urine 
becomes  clear.  When  the  urine  is  concentrated 
and  contains  much  urates,  it  may  become  turbid 
almost  immediately  from  their  deposition,  if  it  is 
passed  into  a  cold  vessel. 

Tui'bidity  of  the  urine  as  it  is  passed  is  gene- 
rally, however,  due  to  earthy  phosphates,  mucus, 
pus,  or  blood.  The  whitish  or  light  colour  of  the 
turbidity  due  to  the  first  three  causes  distin- 
guishes it  from  turbidity  due  to  blood.  The  addi- 
tion of  a  few  drops  of  acetic  acid  causes  the  tur- 
bidity due  to  phosphates  to  disappear,  whUe  it 
does  not  remove  that  due  to  mucus  or  pus.  Tur- 
bidity due  to  pus  is  distinguished  from  that  due 
to  mucus  by  the  presence  of  albumin.  The 
albumin  may  be  recognised  by  adding  a  drop  or 
two  of  a  clear  solution  of  ferrocyanide  of  potas- 
sium to  the  urine  previously  acidulated  by  acetic 
acid.  If  the  turbidity  is  not  increased  it  is  due 
to  mucus.  If  it  is  increased  it  may  be  due  to 
pus,  or  to  mucus  in  albuminous  urine.  In  this 
case  let  the  urine  stand  until  the  sediment  has 
deposited,  pour  off  the  supernatant  liquid,  add 
a  small  piece  of  caustic  potash  to  the  sediment, 
and  stir  it  for  some  minutes  with  a  glass  rod. 
If  it  is  due  to  pus  it  will  become  more  trans- 
parent and  tough,  forming  a  thick  mucilaginous 
fluid,  which  flows  with  difficulty  when  the  quan- 
tity of  pus  is  small.  When  there  is  much  pus  it 
will  form  a  thick,  glassy  coherent  lump.  If  due 
to  mucus  it  will  not  become  thick  and  coherent. 
If  due  to  blood  the  addition  of  a  drop  of  tincture 
of  guaiacum  and  twenty  drops  or  more  of  ozonic 
ether  will  give  a  blue  colour. 

2.  Colour. — The  colour  of  urine  varies  from 
an  almost  imperceptible  yellow  to  a  dark  brown 
or  almost  a  black.  Four  degrees  are  usually 
distinguished — pale,  normal,  high-coloured,  and 
dark.  It  is  usually  understood  that  the  descrip- 
tion applies  to  urine  seen  in  a  white  chamber- 
pot, from  one-third  to  one-half  filled,  or  more 
exactly,  as  suggested  by  Vogel,  in  a  cylindrical 
glass  about  three  and  a  half  or  four  inches  in 
diameter.  Pale  urines  are  those  which  under 
such  circumstances  vary  from  an  almost  com- 
plete absence  of  colour,  so  that  they  are  indis- 
tinguishable from  water,  except  when  seen  in 
thick  layers,  up  to  a  straw-yellow  colour.  Nor- 
rual  urines  are  those  which  have  a  golden  yellow 
up  to  an  orange-yellow  colour.  High-coloured 
have  a  reddish-yellow  to  a  red  colour ;  and 
dark  urines  have  a  deep  red-brown  or  blackish 
colour. 

These  variations  in  the  colour  of  urine  are  to 
a  gi-eat  extent  due  to  the  proportion  of  water 
in  whicli  the  urinary  pigments  are  dissolved. 
Watery  ui-ine  is  pale,  and  concentrated  urine 
■«  high-coloured.  It  is  probable  that  they  also 
lepend  on  variations  in  the  nature  of  the  pig- 
ra  ents  chiefly  present.  Sometimes  they  are  due 
to  an  admixture  of  foreign  colouring  matter, 
such  as  bile  or  blood. 

Clinical  Import. — Pale  urine  occurs  when  se- 
cretion is  rapid,  and  the  urine  is  consequently 
dilute,  as  after  copious  draughts  of  liquid  or 
exposure  to  cold.  It  is  found  also  in  cases  of 
granular  kidney,  anaemia,  chlorosis,  diabetes 
mellitus  and  insipidus,  and  after  hysterical  fits, 
asthma,  or  other  forms  of  nervous  excitement. 
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High-coloured  urine  occurs  when  the  secretion 
is  diminished  by  profuse  perspiration  ;  and  also 
in  disorders  of  the  liver,  and  febrile  conditions. 
The  colour  of  the  urine  is  generally  deeper  after 
food,  and  the  urine  may  be  high-coloured  after  a 
large  meal  in  healthy  persons. 

Dark  urine  generally  owes  its  colour  to  bile, 
hsemoglobin,  or  blood.  Bile  gives  it  various  tints 
of  brown  or  green  ;  haemoglobin  or  blood  imparts 
a  smoky,  blood-red,  or  cofiee  colour.  When  blood 
is  mixed  with  much  pus  in  a  strongly  aUialiue 
urine,  the  colour  may  be  greenish-brown.  Car- 
bolic acid  or  croasote  extensively  used,  either 
externally  or  internally,  renders  the  urine  black- 
ish or  black.  In  cases  of  melanotic  cancer  the 
urine,  although  of  a  normal  colour  when  voided, 
may  become  black  after  standing;  and  this 
darkening  is  much  accelerated  by  the  addition 
of  nitric  acid  or  other  oxidising  agents. 

3.  Quantity.— The  quantity  of  urine  passed 
in  twenty-four  hours  varies  very  greatly.  The 
average  may  be  roughly  stated  to  be  about  fifty 
ounces,  and  the  ordinary  variation  is  about  one- 
fifth  of  the  quantity  above  or  below  the  normal. 
The  quantity  is  usually  increased  by  anything 
which  raises,  and  lessened  by  anything  which 
diminishes,  the  arterial  tension.  Thus,  cold 
and  nervous  excitement  will  increase  it,  while 
warmth  and  quiet  usually  diminish  it.  The 
quantity  passed  during  the  waking  hours  is 
much  greater  than  during  the  hours  of  sleep ;  and 
the  fact  that  the  person  has  to  rise  during  the 
night  one  or  more  times  to  pass  water  awakens 
suspicion  of  renal  disease,  or  of  excessive  se- 
cretion. 

Although  temporary  conditions  may  cause  the 
amount  of  urine  passed  in  one  day  to  differ  much 
from  that  of  another,  yet  in  healthy  people  it 
usually  equalizes  itself  in  two  or  three  days, 
unless  there  be  constant  disturbing  influences, 
such  as  persistent  cold. 

Clinical  Import. — (a)  A  persistent  increase  in 
the  quantity  of  urine  may  indicate  diabetes 
mellitus,  polyuria,  waxy  kidney,  or  granular 
kidney.  These  are  diagnosed  by  the  presence  of 
sugar  in  diabetes  ;  by  the  entire  absence  of  both 
sugar  and  albumin  in  polyuria ;  by  the  presence 
of  considerable  albumin  in  waxy  kidney ;  and  by 
the  presence  of  albumin — though  only  in  small 
quantity,  and  of  high  arterial  tension,  in  granu- 
lar kidney.  The  conditions  in  which  temporary 
increase  in  the  qixantity  of  urine  occurs  are 
exposure  to  cold,  nervous  excitement,  hysterical 
fits,  copious  drinking,  the  use  of  diuretic  medi- 
cines or  articles  of  food  containing  tartrates  or 
citrates,  and  the  consumption  of  certain  forms 
of  wine  and  alcohol,  as  hock  and  gin. 

(6)  A  quantity  of  urine  below  the  average  may 
be  due  to  habit,  leading  the  individual  to  drink 
little  fluid ;  or  to  habitual  exposure  to  heat,  lead- 
ing to  excessive  perspiration.  A  diminution  in 
quantity  also  occitrs  in  acute  inflammation  of  the 
renal  glomeruli  or  tubules ;  in  subacute  exacer- 
bations of  chronic  inflammatory  conditions  ;  and 
in  certain  disordered  states  of  the  nervous  sys- 
tem. It  also  occurs  in  cases  of  granular  kidney 
approaching  a  fatal  termination,  and  is  then  a 
sign  of  grave  import. 

4.  Speoiflo  Gravity. —  This  is  most  easily 
ascertained  by  the  form  of  areometer  which 
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is  called  a  urinometer.  In  using  this  iiistrumont 
care  should  be  tJiken  that  it  is  clean  and  dry 
before  it  is  put  into  the  urine,  and  that  it 
does  not  touch  the  sides  of  tho  vessel.  The 
surface  of  the  fluid  forms  a  meniscus,  and 
the  graduation  on  the  stem  of  the  instrument 
should  be  read  off  at  the  lower  edge  of  the 
meniscus  with  the  eye  on  a  level  with  it.  When 
there  is  not  sufficient  urine  to  take  the  specific 
gravity,  it  should  be  diluted  with  one,  two,  or 
as  many  times  as  may  be  necessary,  volumes  of 
water,  and  the  specific  gravity  taken.  The  deci- 
mal figures  of  the  specific  gra^^ty  thus  found 
are  then  multiplied  by  the  number  of  times  the 
urine  has  been  diluted,  in  order  to  get  the  true 
specific  gravity.  Thus  if  the  urine  has  been  di- 
luted by  adding  four  times  its  own  volume  of 
water  to  it,  its  bulk  is  increased  to  five  times  that 
of  the  original  urine.  If  the  specific  gravity  of 
the  diluted  i^rine  is  1002,  the  specific  gravity 
of  the  original  urine  is  1-000  -t-  (-002  x  5)  = 
1-010.  The  urinometers  give  the  specific  gravity 
at  60°  Fahr. ;  and  at  any  temperatures  above 
'this  they  indicate  a  lower  specific  gravity,  and 
at  temperatures  below  a  higher  specific  gravity, 
than  the  true  one. 

The  specific  gravity  of  the  urine-  depends  on 
the  proportion  of  solid  matters  which  it  holds 
in  solution.  The  amount  of  water  in  tho  urine 
fluctuates  much  more  than  the  solids,  and  there- 
fore the  specific  gravity  varies  also.  It  is  less 
when  the  xirine  is  watery,  and  greater  when  it 
is  concentrated.  The  average  specific  gravity  is 
about  1020,  but  it  may  vary  in  health  between 
1010  and  1025,  or  even  beyond  these  limits.  It 
varies  in  the  same  person  at  different  times  of 
the  day,  and  in  different  portions  of  urine  passed 
at  the  same  time.  As  the  urine  is  secreted  and 
accumulates  gradually  in  the  bladder,  it  becomes 
arranged  in  layers  according  to  its  specific 
gravity,  the  heaviest  layers  being  lowest.  If  the 
person  remains  quiet,  so  as  not  to  mix  the  layers, 
and  passes  the  urine  in  successive  portions  into 
different  glasses,  their  specific  gravity  may  be 
found  to  differ. 

The  specific  gravity  is  diminished  during  fast- 
ing, but  is  increased  after  meals,  on  account  of 
the  greater  excretion  of  solids  which  then  occurs. 
It  is  diminished  when  the  secretion  is  quick- 
ened, or  rendered  more  abundant  and  watery  by 
drinking  copiously  of  fluids,  by  exposure  to  cold, 
by  mental  excitement,  or  by  the  use  of  diuretics. 
It  is  increased  when  the  urine  is  concentrated  by 
abstinence  from  fluids  ;  by  profuse  perspiration, 
which  carries  off  much  water  by  the  skin;  and 
by  long  retention  in  the  bladder,  which  allows 
some  of  the  water  to  be  re-absorbed.  The  varia- 
tions in  specific  gravity  due  to  the  causes  just 
mentioned  are  transitory,  and  are  generally  suc- 
ceeded by  variations  in  an  opposite  direction; 
so  that  the  specific  gravity  of  the  entire  urine 
passed  during  twenty-four  hours  may  be  little 
altered. 

Clinical  Import.— A.  persistently  high  specific 
gravity  generally  indicates  diabetes  mellitus,  or 
azoturia.  It  also  occurs  at  the  beginning  of  acute 
febrile  diseases  ;  and  in  acute  nephritis  with  hac- 
maturia. 

The  specific  gravity  is  increased  by  the  pre- 
sence of  albumin  alone,  as  well  «is  by  blood.  It  is 
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sometimes  thought  that  the  mere  presence  of 
albumin  diminishes  the  specific  gravity  of  the 
urine,  but  this  is  an  error.  It  is  quite  true  thur, 
in  certain  cases  of  albuminuria  the  specific  gra- 
vity is  diminished,  but  this  is  due  to  the  absence 
of  other  ingredients,  and  not  to  the  presence  of 
albumin.  The  writer  has  found  experimentally 
that  the  addition  of  serum-albumin  to  the  urine 
increases  its  specific  gravity. 

An  abnormally  low  specific  gravity  may  indi- 
cate contracted  or  amyloid  kidney,  diabetes  in- 
sipidus, or  hysteria. 

5.  Reaction. — Fresh  normal  urine  is  generally 
acid,  but  when  passed  after  a  meal  it  may  be 
neutral  or  even  alkaline,  and  sometimes,  though 
rarely,  the  mixed  urine  of  twenty-four  hours 
may  present  a  similar  reaction.  Sometimes  the  re- 
action is  amphoteric  oramphogenous,  that  is,  red 
litmus  paper  is  rendered  blue,  and  blue  litmus 
paper  is  turned  red.  The  acidity  of  the  urine  is 
chiefly  due  to  acid  phosphates,  and  in  part  also 
to  free  organic  acids,  such  as  lactic  and  hippuric. 
The  amphoteric  reaction  is  probably  due  to  the 
presence,  of  basic  and  acid  phosphates  together. 
The  acidity  is  less  when  acid  is  being  secreted 
by  the  stomach  or  skin  during  digestion  or  pro- 
fuse perspiration.  It  is  diminished  by  vegetable 
diet,  and  by  alkalies  or  their  salts -with  vegetable- 
acids.  It  is  diminished  in  anaemia  and  chlorosis  ; 
and  in  melancholia  or  paralysis  the  reaction  may 
be  neutral  or  alkaline  from  potassium  or  sodium 
carbonates.  It  is  increased  by  a  flesh  or  a  milk 
diet,  by  muscular  exercise,  by  drinking,  and  by 
acids  ;  and  also  in  fever  and  diabetes. 

When  urine  is  passed  •mt\\  proper  precautions 
into  a  vessel  which  has  been  previously  heated, 
so  as  to  destroy  all  germs,  it  may  be  kept 
unchanged  for  ye;u-s. 

Usually  it  becomes  altered  quickly,  its  reaction 
becoming,  first,  more  strongly  acid,  then  less  acid, 
and  finally  alkaline.  These  changes  are  due  to 
fermentation,  which  leads  first  to  the  formation 
of  acid  phosphates,  and  of  lactic  and  acetie 
acids,  from  the  extractive  matters  of  the  urine, 
with  deposition  of  uric  acid.  This  increase  of 
acidity  is  not  constant,  and  deposition  of  uric 
acid  may  occur  simply  from  chemical  reaction 
between  urates  and  acid  phosphates.  After  a 
varying  period  the  urea  becomes  decomposed, 
and  carbonate  of  ammonia  is  formed,  which  gives 
to  the  urine  an  ammoniacal  odour  and  alkaline 
reaction,  and  causes  the  precipitation  of  urate 
of  ammonia,  ammonio-magnesian  phosphate,  cal- 
cium phosphate,  and  calcium  carbonate. 

The  acid  fermentation,  when  present,  is  pro- 
bably due  to  an  organism  similar  to' yeast.  The 
alkaline  fermentation  is  probably  aaused  in 
great  measure  by  bacteria,  but  it  may  be  in- 
duced also  by  a  non-organised  ferment,  which 
has  been  isolated  from  ammoniacal  urine.  This 
ferment  appears  to  be  generally  produced  by 
bacteria,  but  it  may  be  produced  also,  under 
certain  circumstances,  by  the  mucus-corpuscle.": 
and  epithelial  cells  in  the  bladder.  Fresh  urino 
inoculated  with  bacteria  from  decomposing  urine 
undergoes  very  rapid  change,  and  the  same  in 
the  case  with  the  urine  inside  the  bladder  when 
It  IS  inoculated  by  means  of  dirty  catheters 
But  similar  changes  may  occur  in  the  bladder  in 
cases  of  cystitis,  even  when  no  instnmients  have 
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■been  introduced,  and  the  ferment  in  these  cases 
appears  to  be  formed  by  the  mucus  or  epithelium. 
In  order  to  distinguish  whether  the  alkalinity 
of  the  urine  depends  on  ammonia  or  on  fixed 
alkalies,  the  red  litmus  paper  must  be  dried  after 
being  dipped  in  it.  If  the  alkalinity  is  due 
to  ammonia  the  bhieness  of  the  paper  which  it 
produced  wUl  disappear,  and  the  paper  return  to 
its  original  red  colour  ;  but  the  blue  will  remain 
if  the  alkalinity  is-  due  to  fixed  alkalies. 

Solid  Constituents. — The  solid  constituents 
of  the  urine  are  the  ashes  of  the  body,  and  their 
quantity  varies  with  the  amount  of  food  con- 
sumed, and  the  amount  of  waste  in  the  tissues 
of  the  body  itself.  Their  quality  depends  on 
the  nature  of  the  nutritive  processes  and  of  the 
tissue-change  going  on  in  the  body  :  and  it  thus 
forms  a  useful  indication  of  the  healthy  or  dis- 
eased nature  of  the  tissue-change  and  nutritive 
processes.  Some  solids  are  constantly  present, 
although  in  varying  quantities,  in  healthy  m'ine ; 
others  are  only  occasionally  present ;  and  others 
again  never  occur  in  health,  so  that  their  pre- 
sence is  a  sign  of  disease.  Those  present  in 
health  are  (1)  nitrogenous  substances — urea,  uric 
acid,  allantoin,  oxaluric  acid,  xanthin,  kreatinin, 
sulphocyanic  acid,  Baumstark's  body,  and  per- 
haps guanin  ;  (2)  /emeMis— pepsin,  nephrozy- 
mose  or  ptyalin ;  (3)  salts — chiefiy  chlorides, 
sulphates,  and  phosphates  of  sodium,  potassium, 
ammonium,  calcium,  and  magnesium,  sodium 
chloride  being  the  most  abundant ;  (4)  acids — 
oxaUe,  lactic,  and  glycero-phosphoric  acids,  pos- 
sibly present  in  combination,  or  partly  free ; 
sulphuric  acid  in  two  forms,  simply  combined 
with  bases  as  sulphates,  or  united  Tvith  other 
substances  so  as  to  form  ether-sulphuric  acids  of 
phenol,  kresol,  brenzcatechiu,  indoxyl,  scatoxyl, 
&c. ;  and  (5)  pigrments,  and  pigment-yielding 
bodies  or  chromogens. 

Abnormal  constituents  mclude  albumins,  blood, 
haemoglobin,  methsemoglobin,  bile-pigments,  bile- 
acids,  grape  and  milk  sugar,  leucin  and  tyrosin, 
lecithin,  cystin,  fat,  &c. 

The  quantity  of  solid  constituents  is  deter- 
mined exactly  by  -weighing  the  dried  residue  of 
a  given  quantity  of  urine.  It  may  also  be  ascer- 
tained approximately  by  multiplying  the  last 
two  figures  of  the  specific  gravity  by  2'33. 
This  gives  the  amount  per  thousand,  and  from 
this  the  total  quantity  is  reckoned.  Thus,  if  a 
man  passes  1,560  cub.  cent,  of  urine  daily,  which 
when  mixed  has  a  specific  gravity  of  1,022,  then 
22  X  2-33  =  51-26  and  1000  :  1560  ::  61-26  : 
79-96  grammes  of  solids  per  diem. 

The  most  important  constituents  must  now  be 
described. 

1.  Urea  (CON,Hj).— This  is  by  far  the  largest 
and  most  important  of  the  organic  constituents 
of  urine,  as  70  or  80  per  cent,  of  the  entire  nitro- 
gen excreted  appears  as  urea.  The  quantity  of 
urea  passed  per  diem  by  a  healthy  man  is  on  an 
average  33-18  grammes  or  512-4  grains.  Urea 
may  be  regarded  as  the  ash  of  the  nitrogenous 
substances,  whether  food  or  tissues,  which 
have  undergone  combustion  in  thebody,  and  there- 
fore Its  quantity  fluctuates  greatly  according  to 
the  amount  of  nitrogenous  food  consumed,  and 
also  according  to  the  rapidity  of  tissue-change. 
The  variations  due  to  the  food  are  so  great, 
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however,  that  unless  the  amount  of  nitrogen  in 
the  food  consumed  be  kept  rigidly  the  same  from' 
day  to  day,  or  food  be  altogether  withheld,  they 
mask  the  variations  due  to  tissue-change.  Hence 
most  of  the  earlier  experiments  on  the  influence 
of  drugs,  exercise,  &c.,  on  tissue-change,  as  de- 
termined from  the  excretion  of  urea,  are  untrust- 
worthy. 

The  quantity  of  urea  varies  with  age,  sex, 
country,  and  other  circumstances ;  but  most  ol 
these  variations  are  easily  accounted  for  by  the 
proportion  of  nitrogenous  food  taken  by  children 
and  adults,  men  and  women,  English,  French,  or 
Germans  respectively.  Muscular  exercise  up  to 
a  certain  point  does  not  increase  it,  but  when 
excessive  it  appears  to  do  so  ;  the  explanation 
probably  being  that  in  ordinary  exercise  no  de- 
struction of  the  nitrogenous  constituents  of  the 
muscle  occurs,  the  energy  being  supplied  by 
their  non-nitrogenous  elements,  but  that  when 
the  exercise  is  too  severe  and  prolonged,  the 
albuminous  constituents  of  the  muscles  them- 
selves become  partially  destroyed. 

Nitrogenous  food,  such  as  meat  of  all  sorts, 
eggs,  and  gelatin  or  substances  which  yield  it, 
increase  the  excretion  of  urea  in  proportion  to 
the  quantity  of  this  sort  of  food  taken.  There 
seems  to  be  a  limit,  however,  beyond  which  the 
excretory  powers  of  the  kidney  will  not  go,  and 
when  this  limit  is  reached,  nature  saves  the 
organism  by  diarrhoea,  which  carries  off  the  ex- 
cess of  nitrogenous  food.  The  addition  of  fat 
alone  to  an  abundant  diet  of  meat  rather  in- 
creases the  excretion  of  urea ;  but  when  fari- 
naceous food  is  added  to  such  a  diet,  the  urea  is 
rather  diminished.  Farinaceous  food  and  fata 
given  to  an  animal  deprived  altogether  of  nitro- 
genous food,  cause  it  to  excrete  less  urea  than  if 
it  were  totally  deprived  of  food.  The  addition 
of  farinaceous  food  and  fat  therefore  appears  to 
lessen  the  destruction  of  the  nitrogenous  tissues 
themselves. 

When  much  water  is  drunk,  the  absolute 
amount  of  urea  excreted  in  twenty-four  hours  is 
considerably  increased,  although,  the  urine  being 
so  much  more  abundant,  the  percentage  of  urea 
is  lessened.  The  increase  in  urea  is  said  to  be 
greater  when  the  water  is  drunk  during  the 
meal,  than  when  it  is  drunk  after  digestion  has 
taken  place. 

Table  and  other  salts  increase  the  quantity  of 
urea,  even  when  no  more  water  is  drunk,  and 
also  increase  the  quantity  of  water,  probably  by 
causing  part  of  the  water  to  be  eliminated  through 
the  kidneys,  which  would  otherwise  have  passed 
ojBF  through  the  lungs  or  skin. 

Moderate  warmth  appears  to  diminish  the 
excretion  of  urea,  probably  by  increasing  the 
secretion  of  sweat ;  but  when  an  animal  is  kept 
for  a  length  of  time  at  a  high  temperature,  a 
condition  of  fever  appears,  and  the  excretion  of 
urea  is  greatly  increased. 

Quantitative  Estimation. — Formerly  urea  wat 
usually  estimated  by  Liebig's  method  of  titra- 
tion with  nitrate  of  mercury ;  but  the  mode  now 
usually  adopted,  as  being  at  once  accurate  and 
easy,  is  the  hypobromite  process.  This  method 
is  duo  to  Davy,  who  used  hypochlorite  of  soda, 
and  this  was  afterwards  modified  by  Hiifner, 
I  who  introduced  the  hypobromite  in  place  of 
6  li 
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liypoclilorite.  This  method  depends  on  the  fact 
that  urea,  in  contact  with  alkaline  hypobromites 
or  hypochlorites,  is  decomposed,  and  gives  off 
nitrogen,  from  the  amount  of  which  the  quantity 
of  urea  decomposed  can  be  readily  estimated. 
Various  modifications  in  the  method  of  applying 
the  process  have  been  introduced,  the  one  in 
most  common  use  perhaps  being  that  of  Russell 

and  West.  _  ,  .  ,  ^, 

The  apparatus  consists  of  a  tube  in  -whica  the 
urine  is  allowed  to  mix  with  a  hypobromite  solu- 
tion, and  a  pneumatic  trough,  with  a  measuring 
tube,  in  which  to  collect  the  evolved  gas.  The 
measuring  tube  is  graduated  to  give  the  percent- 
age of  urea.  Another  apparatus  is  that  of  _Dupr6, 
in  which  the  urine  and  hypobromite  solution  are 
mixed  in  a  bottle  connected  with  the  measuring 
tube  by  an  india-rubber  tube.  Both  of  these 
are  weU.  adapted  for  clinical  use.  In  each  of 
them  6  cc.  of  urine  is  mixed  with  four  or  five 
times  its  bulk  of  the  hypobromite  solution. 
This  solution  is  prepared  by  dissolving  100 
parts  of  caustic  soda  in  250  of  water,  and  add- 
ing, when  cold,  25  parts  of  bromine.  The 
solution  does  not  keep,  and  is  best  made  by 
having  the  soda  solution  of  a  proper  strength, 
and  adding  the  required  quantity  of  bromine  at 
each  analysis. 

The  readiness  with  which  crystals  of  nitrate 
of  urea  form  on  the  addition  of  nitric  acid  to  a 
solution  containing  it,  affords  a  means  of  esti- 
mating roughly  the  quantity  of  urea  present  in 
urine.  These  crystals  do  not  form  in  normal 
urine  on  the  simple  addition  of  nitric  acid,  but 
do  so  in  urine  containing  great  excess  of  urea. 
Thus,  if  equal  parts  of  strong  nitric  acid  and  such 
urine — say,  half  a  drachm  of  each — be  mixed 
in  a  test-tube,  and  this  be  placed  in  cold  water, 
the  crystals  will  soon  make  their  appearance. 
Another  form  of  test  is  easily  applied  on  an 
object-glass.  One  end  of  a  small  piece  of  thread 
is  put  into  a  drop  of  urine  on  the  glass  ;  the 
drop,  and  the  half  of  the  thread  are  then  pro- 
tected by  a  thin  covering- glass ;  and  the  other 
end  of  the  thread  is  moistened  with  nitric  acid. 
The  whole  is  then  put  under  the  microscope,  and 
hexagonal  plates  of  nitrate  of  urea  are  seen  form 
ing  at  each  side  of  the  thread  when  there  is 
great  excess  of  urea.  If  the  urine  contains  the 
Bormal,  or  less  than  the  normal,  amount  of  urea, 
it  must  be  more  or  less  evaporated  by  gently 
heating  over  a  spirit-lamp  before  the  crystals 
form;  and  from  the  extent  to  which  _  this  is 
necessary  a  rough  estimate  of  the  deficiency  of 
urea  may  be  formed. 

Clinical  Import. — When  the  percentage  of  urea 
is  much  above  2  per  cent,  it  generally  indicates 
that  the  patient  is  either  feverish,  or  has  been  per 
spiring  profusely,  or  that  the  quantity  of  water  ho 
drinks  is  too  small  to  ensure  the  ready  elimina 
tion  of  the  products  of  nitrogenous  waste.  In  such 
cases,  if  the  thermometer  does  not  indicate  the 
presence  of  fever,  or  if  the  patient  has  not  been 
perspiring  profusely,  he  should  be  advised  to 
drink  more  water,  in  order  to  prevent  the  pos- 
sible occurrence  of  rheumatic  or  gouty  affections, 
A  small  percentage  of  urea  is  of  much  graver 
significiince.  It  may  be  due  to  copious  drinking, 
exposure  to  cold,  or  to  mental  excitement ;  but 
when  it  occurs  independently  of  these  causes  in 
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elderly  persons,  it  very  commonly  indicates  the 
presence  of  contracting  kidney. 

The  name  azoturia  has  been  given  to  a  con- 
dition in  which  the  excretion  of  urea  is  excessive, 
in  proportion  to  the  weight  of  the  body.  In 
some  persons  excessive  excretion  of  urea  is  asso- 
ciated with  increased  secretion  of  water,  so  that 
the  proportion  of  urea  remains  normal.  In 
others  the  water  is  not  increased,  and  therefore 
the  urea  excreted  is  not  only  increased  in  abso- 
lute quantity  per  diem,  but  its  proportion  in  the  ' 
urine  is  greater  than  normal,  so  that  such  urine 
at  once  gives  crystals  of  nitrate  of  urea  on  the  ' 
addition  of  nitric  acid.  Excessive  excretion  of 
urea,  both  absolute  and  relative  to  the  amount 
of  urine,  may  occur  for  a  time  in  perfectly 
healthy  persons,  without  any  abnormal  symp- 
tom whatever.  In  others,  however,  such  an 
excess  of  urea  is  associated  with  gastro-intes- 
tinal  derangement  and  nervous  symptoms,  the 
patient  complaining  of  acidity  and  flatulence, 
but  not  of  thirst  or  excessive  appetite.  There 
is  languor,  fatigue  after  slight  exertion,  bodily 
or  mental,  nervousness,  restlessness  at  night, 
dull  pain  in  the  back,  and  sometimes  irritation 
at  the  neck  of  the  bladder,  with  constant  desire 
to  pass  water.  It  is  probable  that  in  some  in- 
dividuals the  nitrogenous  tissue-change  goes  on 
more  rapidly  than  in  others,  and  that  they  con- 
sequently require  a  larger  proportion  of  nitro- 
genous constituents  in  their  food,  to  enable  them 
to  do  the  same  amount  of  work ;  and  that  when 
indigestion  occurs  in  such  persons,  the  nitro- 
genous products  of  imperfect  digestion  or  tissue- 
waste,  acting  as  nervous  and  muscular  poisons, 
lead  to  the  symptoms  of  which  they  complain. 
In  diabetes  there  is  increased  excretion  of  urea, 
from  the  greater  amount  of  food  taken  by  the 
patients;  and  it  has  been  supposed  by  Prout 
that  cases  of  azoturia  might  pass  into  diabetes. 

The  trcatm£nt  consists  in  ordering  nutritious 
diet,  with  a  large  proportion  of  farinaceous  con- 
stituents; moderate  exercise;  avoidance  of  fa- 
tigue, mental  or  bodily  ;  purgatives;  alteratives  ; 
and  opium. 

2.  Uric  Acid.— (CjH^N^Os).— When  pure,  uric 
acid  forms  white  crystals,  very  sparingly  solu- 
ble in  water.  It  does  not  exist  free  in  the 
healthy  urine,  but  is  combined  with  potash,  soda, 
and  ammonia.  From  these  it  may  be  separated 
by  the  addition  of  an  acid,  or  by  acid  fermentation 
in  the  urine  after  it  has  been  passed,  as  already 
described. 

As  deposited  from  the  urine,  uric  a«id  is  nearly 
always  coloured.  It  may  be  deposited  in  scat- 
tered brown  specks,  or  as  a  dense  deposit  of  red 
sand,  resembling  red  pepper  in  appearance  ;  or 
it  may  form  a  thin  film  on  the  surface  of  the 
urine.  The  crystalline  character  of  the  deposit 
can  generally,  though  not  always,  be  recognised 
by  the  naked  eye.  On  microscopic  examination 
the  crystals  usually  present  a  somewhat  lozenge- 
shaped  form.  This  form  is  modified  by  round- 
ing and  by  aggregation.  When  the  angles  are 
rounded  off,  spindle-shaped,  ovoid,  and  barrel- 
shaped  forms  are  produced.  Sometimes  they  are 
elongated,  so  as  to  produce  a  rod  ;  and  the  aggre- 
gation of  the  lozenge,  ovoid,  and  rod-like  forms 
produces  stars  and  spikes,  varying  considerably 
in  appearance.    Sometimes,  alio,  they  appear 
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like  dumb-bells  {see  Microscope  in  Medicine). 
The  crystals  of  uric  acid  are  distinguished  by 
their  reddish  or  brown  colour,  as  -well  as  by 
their  peculiar  appearance.  They  dissolve  readily 
in  caustic  soda  or  potash,  and  separate  again  on 
tlie  addition  of  hydrochloric  acid.  The  chemical 
lest  for  uric  acid  is  generally  known  by  the 
name  of  the  murexide-test.  It  distinguishes  uric 
acid  and  \irates  from  other  urinary  sediments, 
but  it  will  not  distinguish  free  uric  acid  from 
uric  acid  in  combination.  The  mode  of  applying 
it  is  to  warm  the  sediment  in  a  porcelain  cap- 
sule, with  a  few  drops  of  nitric  acid  and  a  little 
water,  and  to  evaporate  it  carefully,  almost  to 
drjTiess.  It  is  then  moistened  by  a  glass  rod 
with  diluted  ammonia,  when  a  fine  purple  red 
colour  appears,  which,  on  the  addition  of  a  drop 
of  caustic  potash,  passes  into  a  purplish  blue. 

Quantitative  Estimation. — Uric  acid  is  esti- 
mated quantitatively  by  mixing  the  urine  with 
iJijth  of  its  bulk  of  hydrochloric  acid,  and  setting 
rt  aside  in  a  cool  place  for  twenty-four  hours. 
The  deposit  of  uric  acid  is  then  collected  on  a 
filter,  washed  with  the  least  possible  quantity  of 
water,  dried,  and  weighed ;  the  weight  of  the 
filter  alone  having  been  previously  ascertained. 
As  the  weighing  is  troublesome  and  difficult,  the 
quantity  of  uric  acid  may  be  ascertained  by 
carefully  washing  it  off  the  filter,  and  boiling  it 
with  peroxide  of  lead  in  a  little  water,  so  as  to 
convert  it  into  carbonic  and  oxalic  acids,_  allan- 
toin,  and  urea.  The  amount  of  nitrogen  in  this 
solution  is  then  estimated  by  the  hypobromite 
method  already  described.  Uric  acid  contains 
one-third  of  its  weight  of  nitrogen,  so  that  by 
multiplying  the  weight  of  nitrogen  evolved  by  3, 
one  obtains  the  quantity  of  uric  acid.  Besides 
this  •0045  gramme  is  to  be  added  for  each  100 
cc.  of  the  urine  employed. 

Another  method  (Cook's)  is  to  add  3  or  4 
drops  of  caustic  soda  to  300  or  400  cc.  of  urine, 
and,  after  the  phosphates  have  subsided,  to 
add  to  100  cc.  of  the  clear  liquid  about  4  cc  of 
a  solution  (1  in  3)  of  zinc  sulphate,  sufficient  to 
make  the  urine  faintly  acid.  This  precipitates 
the  uric  acid  in  the  form  of  insoluble  zinc  urate. 
The  precipitate  is  washed  on  a  filter  with  a 
saturated  solution  of  zinc  urate,  and  then  placed 
with  the  filter  in  the  urea  apparatus,  and  the 
nitrogen  estimated  by  the  hypobromite  method, 
as  already  described.  When  boiled  with  liquor 
potassae  and  cupric  sulphate,  uric  acid  reduces 
the  latter  to  cuprous  oxide.  The  writer  has  seen 
a  case  in  which  the  reduction  was  so  great  as 
to  lead  the  patient,  who  was  a  medical  man,  to 
think  that  he  was  suffering  from  diabetes,  and  to 
put  himself  on  an  animal  diet,  by  which  his  con- 
dition was  of  course  made  worse. 

2a  Urates  —Uric  acid  occurs  m  combination 
with 'soda,  ammonia,  and  lime;  the  urate  of  soda 
being  the  most  common.  The  urates,  being 
readily  soluble  at  the  temperature  of  the  body, 
are  only  deposited  on  cooling,  so  that  the  urine, 
which  was  clear  when  passed,  becomes  muddy, 
and  a  sediment  forms,  which  is  commonly 
coloured  like  brick-dust,  varying  in  shade,  being 
sometimes  almost  white  and  sometimes  red. 
Pale  white  urates  are  readily  distinguished  trom 
phosphates  by  quickly  clearing  up  when  the  urine 
is  warmed,  while  the  phosphates  do  not.  Mici'o- 
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scopically,  the  urates  of  soda  and  lime  are 
usually  amorphous ;  but  sometimes  the  urate 
of  soda  forms  globules  with  projecting  spikes, 
which  have  caused  them  to  be  compared  to 
hedgehogs.  The  urate  of  ammonia  forms  opaque 
globules,  or  slender  dumb-bells,  which  are  either 
single  or  aggregated,  so  as  to  form  a  cross  or 
rosette. 

Clinical  Import. —  Deposit  of  urates  occura  | 
readily  after  any  violent  exertion  or  perspira-  ' 
tion,  or  after  errors  in  eating  or  drinking.  People 
are  often  frightened  by  such  deposits,  but  they 
are  of  no  importance  unless  they  should  persist 
for  a  length  of  time.  Persistent  deposits  occur 
in  febrile  conditions  or  deep-seated  organic  dis- 
ease. In  cirrhosis  the  urine  is  sometimes  heavily 
loaded.    See  Uric  Acid  Diathesis. 

3.  Oxalate  of  Lime. —  Oxalate  of  lime  is 
recognised  by  the  white,  hummocky  appearance 
of  the  top  of  the  mucous  cloud  in  the  urine.  On 
microscopical  examination,  octahedral  crystals 
are  seen,  presenting  the  appearance  of  a  folded 
envelope.  It  also  occurs  in  colourless  dumb- 
bells. It  is  distinguished  from  uric  -acid  by 
being  colourless,  and  insoluble  in  alkalies ;  and 
from  phosphates  by  being  insoluble  in  acetic 
acid. 

Clinical  Import. — The  occasional  occuiTence 
of  oxalates  is  of  slight  importance,  and  is  usu- 
ally connected  with  diet.  In  hospital  practice 
the  writer  has  noticed  that  when  the  patients 
ate  cabbage  for  dinner,  a  large  proportion  of 
them  had  oxalates  in  the  urine  next  morning. 
Persistent  presence  of  oxalates  in  the  urine  has 
been  supposed  to  be  connected  with  a  peculiar 
diathesis  (the  oxalic  acid  diathesis),  the  symp- 
toms of  which  are  languor,  depression,  and  me- 
lancholia. It  is  most  probable  that  both  this  and 
the  presence  of  oxalates  in  the  urine  are  simply 
due  to  imperfect  digestion,  more  especially  as 
they  often  disappear  readily  on  treatment  by 
nitrohydrochloric  acid.  See  OxAiic  Acid  Dia- 
thesis. 

4.  Phospliates.— Two  kinds  of  phosphates 
are  found  in  the  urine— phosphate  of  lime,  and 
ammonio-magnesian  or  triple  phosphate.  They 
are  always  deposited  when  the  urine  becomes 
alkaline  through  fermentation  ;  and  when  feebly 
acid  urine  is  heated,  so  that  the  carbonic  acid  la 
driven  ofif,  phosphates  are  precipitated  in  the 
form  of  a  cloud,  which  might  be  mistaken  for 
albumin,  but  clears  up  at  once  on  the  addition  of 
a  drop  of  acid.  Under  the  microscope,  phosphate 
of  lime  is  amorphous.  The  ammonio-magnesian 
phosphate  occurs  in  rhombic  prisms,  which  are 
distinguished  from  oxalate  of  lime  by  dissolving 
readily  in  acetic  acid. 

■Quantitative  Estimation.— A  rough  quantita- 
tive estimation  of  phosphates  is  made  by  ren- 
dering some  urine  alkaline  with  ammonia,  and 
adding  an  ammonio-magnesian  solution  to  it.  A 
precipitate  of  ammonio-magnesian  phosphate  at 
once  occurs  if  the  amount  in  the  urine  be  nor- 
mal, but  is  delayed  when  the  quantity  is  below 
normal. 

Clinical  Import. — In  persons  having  little 
exercise  and  a  good  deal  of  brain-work,  the 
urine  may  be  turbid  when  passed,  from  phos- 
phates present  in  it.  This  usually  passes  away 
when  they  get  more  exercise.  It  may  continue 
5  ji  2 
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for  months,  and  is  of  importance  only  in  so  far 
as  it  renders  the  patient  liable  to  phospliatic 
calculus.  Such  deposits  do  not  indicate  in- 
creased quantity  of  phosphates  in  the  urine,  but 
are  simply  due  to  diminished  acidity.  The 
writer  has  found  the  actual  quantity  of  phos- 
phates present  in  such  turbid  urines  less  than 
in  specimens  of  clear  urine  from  the  same  in- 
dividual. The  occurrence  of  stellar  crystals  of 
phosphate  of  lime  in  quantity  in  the  urine  is, 
according  to  Roberts,  of  grave  import,  indicating 
serious  disease  of  some  kind  or  other,  although 
a  few  such  crystals  may  occur  in  normal  urine. 
The  triple  phosphate  almost  invariably  occurs  in 
ammoniacal  urine,  and  generally  appears  after 
urine,  alkaline  from  any  cause,  has  stood  for 
some  time.    See  Phosphatic  Diathesis. 

The  quantity  of  phosphates  is  increased  in 
febrile  disorders,  and  in  diseases  of  the  nerve- 
centres  and  bones ;  it  is  diminished  in  Bright's 
disease,  and  sometimes  in  dyspepsia,  as  well  as 
after  the  disappearance  of  febrile  conditions. 

5.  Sulpliates. — Sulphur  appears  in  the  urine, 
first,  as  sulphuric  acid,  free  or  in  conjunction 
with  organic  radicals ;  secondly,  as  oxidisable 
sulphur  compounds,  for  example,  taurine ;  and 
thirdly,  as  sulphur  compounds  oxidisable  with 
difficulty.  The  presence  of  sulphuric  acid  in 
simple  combination  with  bases,  or  in  conjunc- 
tion -with  radicals,  is  tested  by  adding  barium 
chloride  and  hydrochloric  acid  to  the  urine,  when 
a  white  precipitate  takes  place. 

Quantitative  Estimation. — Sulphuric  acid  is 
estimated  quantitatively  by  means  of  strontium, 
but  for  the  details  of  the  process  the  reader  is 
referred  to  text-books.  The  oxidisable  sulphur 
is  estimated  by  boiling  with  nitric  acid  and 
chlorate  of  potash,  and  then  determining  the 
quantity  of  sulphuric  acid  present,  and  deduct- 
ing from  the  amount  thus  found  the  quantity 
obtained  by  the  first  method.  The  sulphur 
oxidisable  with  difficulty  is  determined  by  eva- 
porating a  measured  quantity  of  urine  to  dry- 
ness, calcining  with  nitrate  of  potash,  estimating 
the  sulphuric  acid,  and  deducting  from  these  the 
quantity  found  by  the  second  method. 

Clinical  Import. — The  excretion  of  sulphur  in 
the  urine  may  be  used  as  a  means  of  diagnosing 
the  condition  of  the  secretion  of  bile.  The  more 
sulphur  is  excreted  in  the  bile,  the  less  appears 
in  the  urine,  and  vice  versd.  In  biliary  colic,  due 
to  impediment  to  the  flow  of  bile  through  the 
ducts,  the  easily  oxidisable  sulphur  has  been 
found  by  Lepine  to  be  diminished,  but  the  diffi- 
cultly oxidisable  to  be  increased. 

6.  Chlorides. — Chlorine  is  present  in  the  urine 
in  combination  with  ammonia,  fixed  alkalies,  or 
alkaline  earths.  The  quantity  depends  chiefly 
on  the  amount  of  salt  taken  in  the  food.  "When 
this  is  constant  the  excretion  is  also  tolerably 
constant :  but  if  a  larger  quantity  of  salt  be  then 
regularly  taken,  the  excess  may  not  begin  to  be 
excreted  until  after  about  three  days,  when  it 
will  again  remain  constant ;  and  the  excretion 
will  be  in  excess  for  about  three  days  after  the 
quantity  taken  has  been  diminished.  The  body 
has,  therefore,  the  power  of  retaining  a  quantity 
of  chlorine.  In  acute  intlammatory  diseases 
the  chlorides  are  retained  completely,  so  as  to 
disappear  from  the  urine.    The  usual  test  for 
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chloride  is  the  curdy  white  precipitate  given  on 
the  addition  of  nitrate  of  silver  to  urine  acidu- 
lated with  nitric  acid. 

7.  Pigments. — These  have  not  yet  been  fully 
examined,  but  they  appear  to  exist  in  the  urine 
both  in  the  state  of  pigments  and  pigment- 
yielding  substances  or  chromogens.  The  pig- 
ment of  normal  urine  is  urobilin,  which,  ac- 
cording to  McMunn,  is  an  amorphous  yellow- 
brown  pigment.  It  gives  in  solution  a  speciro- 
scopic  band  at  F,  disappearing  with  excess  of 
ammonia  or  potash,  and  being  again  brought 
into  view  by  acid.  When  febro-urobilin  is 
present,  caustic  soda  or  potash  causes  the  baud 
at  F  to  disappear,  and  to  be  replaced  by  a  band 
nearer  the  red  end  of  the  spectrum. 

Normal  urobilin  appears  to  be  identical  with 
choletelin,  the  body  produced  by  oxidising  acid 
haematin.  Normal  urine  also  appears  to  con- 
tain two  chromogens,  namely,  the  chromogen  of 
febro-urobilin,  and  indican.  By  the  addition 
of  oxidising  agents  to  the  urine,  or  by  long 
standing,  febro-urobilin  may  be  produced  from 
the  chromogen. 

The  quantity  of  indican  present  in  normal 
urine  is  small.  It  is  tested  by  mixing  the 
urine  with  its  own  bulk  of  hydrochloric  acid, 
and  adding  a  drop  or  two  of  saturated  solution 
of  chloride  of  lime.  The  indican  is  thus  split 
up,  yielding  indigo,  which  colours  the  urine  blue, 
and  may  be  removed  by  shaking  with  chloroform 
and  allowing  it  to  settle.  The  supernatant 
liquid  remains  of  a  reddish  or  purplish  colour, 
from  the  presence,  probably,  of  indigo-red.  There 
appears  to  be  some  difference  in  the  indigo- 
yielding  substance,  because  occasionally  the 
addition  of  nitric  acid  to  the  urine  has  no  effect, 
although  indican  be  present,  as  showTi  by  the  test 
thus  given,  while  on  other  occasions  the  writer 
has  found  the  mere  addition  of  nitric  acid  render 
the  urine  a  dark  greenish-blue,  or  almost  black, 
from  the  immediate  separation  of  indigo,  which 
could  be  removed  by  the  treatment  with  chloro- 
form just  described. 

Clinical  Import. — Indican  appears  to  be  de- 
rived from  indol,  formed  by  pancreatic  digestion. 
Indol  administered  subcutaneously  increases  the 
indigo  in  the  urine.  The  indigo  is  much  in- 
creased by  partial  or  complete  obstruction  of  the 
small  intestines.  It  is  less  affected  by  affections 
of  the  large  intestines.  It  has  also  beep  found 
increased  in  tabes  mesenterica,  phthisis,  cancer 
of  the  stomach,  lymphatic  growths,  cancer  of  the 
liver,  Addison's  disease,  and  cholera.  It  is  pre- 
sent in  large  quantity  in  the  urine  of  persons 
resident  in  the  tropics.  It  appears  to  be  in- 
creased by  turpentine,  oil  of  bitter  almonds,  ami 
nux  vomica. 

A  chromogen,  yielding  a  purple  colour  on  the 
addition  of  nitric  acid,  is  often  met  with  in  cases 
of  anaemia  where  the  urine  itself  is  of  a  very 
pale  colour,  but  on  the  addition  of  nitric  acid 
becomes  almost  cherry-red. 

8.  Albumin. — The  ordinary  form  of  albumin 
is  serum-albumin.  Besides  this  we  have  para- 
globulin,  fibrinogen,  propeptone,  and  peptone. 
For  the  tests  of  these  substjinces  sec  Albumik, 
and  Albuminukia  ;  and  for  their  clinical  import 
see  Bkioht's  Diseask  ;  and  Kidxeys,  Diseases  of. 

Albuminuria  is,  however,  much  more  common 
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than  is  usually  supposed,  and  has  been  found  to 
occur  in  eleven  per  cent,  of  apparently  healthy 
persons  presenting  themselves  for  assurance.  Its 
significance  in  such  persons  has  not  been'com- 
pletely  ascertained,  but  it  has  been  found  that 
in  many  such  cases,  when  they  are  kept  under 
observation,  the  health  goes  on  deteriorating. 
Intermittent  albuminuria  is  not  infrequent  in 
persons  -who  have  been  exposed  to  malaria; 
and  Dr.  Quain  has  observed  that  intermittent 
albuminuria  in  youth  is  frequently  associated 
with  masturbation.  In  contracting  kidney  the 
albumin  is  usually  small  in  quantity,  and  may 
also  be  completely  intermittent,  traces  of  it 
a.ppearing  only  in  the  urine  passed  after  meals, 
and  being  entirely  absent  from  urine  passed  in 
the  morning.  This,  as  the  writer  has  seen,  may 
occur  even  when  the  patient  is  in  a  very  pre- 
carious condition,  and  is  already  suffering  from 
nephritic  asthma.  Dr.  Mahomed  believes  that 
albuminuria  may  be  quite  absent  in  granular 
•disease.  Egg-albumin  and  pro-peptones  readily 
pass  through  the  kidneys  (see  Albuminuhia). 
It  has,  however,  been  recently  found  by  Stokvis 
that  if  egg-albumin  is  made  to  pass  through  the 
kidneys  for  a  length  of  time,  the  kidneys  them- 
selves undergo  structural  change,  glomerular 
nephritis  being  induced.  These  observations 
confirm  the  idea,  founded  on  clinical  observation 
by  Dr.  G.Johnson,  that  albuminuria  with  struc- 
tural kidney-change  may  be  secondary  to  con- 
tinued indigestion. 

9.  Sugar. — For  the  tests  and  indications  of 
sugar  in  the  urine  see  Diabetes. 

10.  Inosite,  or  Muscle-sugar. — This  occa- 
sionally occurs  in  urine  alternately  with  dex- 
trose. It  has  no  action  on  polarised  light;  it 
does  not  ferment  with  yeast ;  and  it  does  not 
reduce  cuprie  hydrate,  although  it  causes  it  to 
dissolve.  It  is  detected  by  precipitating  the 
urine  first  with  neutral  lead  acetate,  then  with 
basic  acetate,  collecting  the  second  precipitate 
on  a  filter,  suspending  it  in  a  little  water,  and 
decomposing  by  hydric  sulphide,  filtering,  and 
evaporating  to  a  small  bulk.  A  drop  is  then 
mixed  with  nitric  acid,  and  evaporated  almost  to 
dryness  on  platinum  foil.  A  drop  of  ammonia 
and  one  of  calcium  chloride  are  next  added,  and 
the  whole  gently  evaporated  to  dryness.  A  rose- 
red  tinge  indicates  the  presence  of  inosite. 

11.  Blood,  Haemoglobin,  Methsemoglobin. 
For  the  tests  and  indications  of  these  see  Hjema- 
TtjKiA  ;  H.2EMATINUKIA ;  and  HLemoqlobin. 

12.  Bile-acids.    See  Jaundice. 

13.  LeucLn,  Tyrosin.  See  Lbucin;  Liver, 
Atrophy  of;  Phosphorus,  Poisoning  by ;  and 
Tyrosin. 

14.  Cystin.    See  Calculi. 

15.  Abnormal  Pigments. — The  chief  of  these 
are  uroerythrin,  giving  a  red  colour  to  febrile 
urine,  febro-urobilin,  and  urohsematin.  The 
nature  and  relation  both  of  the  normal  and 
abnormal  urinary  pigments  and  chromogens  is 
not  yet  fully  understood.  For  bile-pigments  see 
Jauntdice. 

Melanin. — This  black  pigment  has  been  found 
in  the  fresh  urine  of  patients  with  melanotic 
cancer.  It  appears  in  the  fresh  urine  as  a  chro- 
mogen,  the  urine,  when  freshly  passed,  being 
.normal  in  colour ;  but  after  standing,  or  after  the 
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addition  of  oxidising  substances,  such  as  nitric 
acid,  the  black  pigment  melanin  is  formed.  This 
must  not  be  confounded  with  the  black  colour 
from  carbolic  acid,  or  with  the  black  colour  due 
to  great  excess  of  indigo  already  described. 

Accidental  Pigments. — Chrysophanic  acid  may 
occur,  from  taking  rhubarb  or  senna.  The  urine 
containing  it  becomes  red  when  it  is  rendered 
alkaline  by  caustic  alkali.  The  colour  disappears 
on  the  addition  of  acid. 

Santonin  colours  acid  urine  yellow  or  greenish. 
It  is  distinguished  from  biliary  pigments  by  be- 
coming cherry-red  and  purple  on  the  addition  of 
caustic  alkali,  this  colour  disappearing  on  tho 
addition  of  acid. 

The  pigments  of  bilberries,  logwood,  beet 
root,  indigo,  and  gamboge  also  pass  to  a  certain 
extent  into  the  urine,  and  the  Cytisus  alpinus 
gives  it  a  grass-green  colour.  After  the  use, 
either  external  and  internal,  of  carbolic  acid, 
creasote,  or  phenol,  the  urine  may  be  greenish- 
brown  or  almost  black.  This  is  due  to  products 
of  the  oxidation  of  these  substances,  chiefly 
hydrochinon.  Sometimes  the  presence  of  iodide 
or  bromide  of  potassium  in  the  urine  may  ren- 
der it  very  dark  after  the  addition  of  nitric  acid, 
on  account  of  the  liberation  of  free  iodine  or 
bromine.  These  are  distinguished  by  their  pene- 
trating odours,  and  may  be  separated  by  treat- 
ing the  urine  with  chloroform  and  then  gently 
evaporating.  T.  Laudbb  Beunton. 

TTBIlfE,  Eetention  of. — A  morbid  condition 
in  which  there  is  difaculty  or  inability  to  expel 
the  urine  from  the  bladder.  See  Micturition. 
Disorders  of. 

TJEIlfE,   Suppression  of.  —  Stnon.  :  Fr. 

Suppression  de  la  Urine ;  Gor.  Harnverhaltimg. 
Suppression  of  the  secretion  of  urine  arises  under 
two  conditions :  first,  where  there  is  obstruction 
in  the  line  of  outflow;  secondly,  where  there  is 
some  fault  in  the  action  of  the  kidney  itself. 

1.  Obstructive  Suppression. — This  is  most 
commonly  a  result  of  impaction  of  a  calculus  in 
the  ureter  of  a  patient  who  has  already,  from 
some  cause,  had  one  kidney  permanently  de- 
stroyed ;  or  of  the  presence  of  a  tumour,  as  of 
the  bladder  or  uterus,  implicating  both  irreters. 
A  little  urine  is  commonly  passed  during  the 
progress  of  such  cases.  It  is  generally  pale,  and 
of  low  specific  gravity.  When  suppression  is 
absolute,  seven  or  eight  days  may  elapse  before 
the  patient  appears  to  suffer  materially,  but  then 
occur  muscular  twitchings,  contraction  of  pupils, 
weakness  of  muscles,  drowsiness,  and  in  rare 
cases  convulsions.  There  is  neither  dropsy  nor 
urinous  odour  of  the  breath.  The  duration  of 
life  appears  to  vary  from  nine  to  eleven  days. 

2.  Non- obstructive  Suppression. — Some- 
times in  tlie  course  of  acute  inflammatory  Bright's 
disease,  complete  suppression  of  urine  takes  place. 
It  may  also  occur  in  the  later  stages  particularly 
of  tho  inflammatory  and  cirrhotic  forms  of  Bright's 
disease;  as  a  consequence  of  injuries  and  dis- 
eases of  tlie  urethra ;  and  in  tho  cold  stage  of 
cholera.  Doubtless  in  some  of  those  conditions 
suppression  is  due  to  the  nervous  system,  but 
tho  way  in  which  it  is  brouglit  about  is  not  at 
present  understood. 
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Tkeatuekt. — Next  to  removal,  if  possible,  of 
the  condition  upon  which  the  suppression  de- 
pends, hot  baths  or  fomentotions,  and  the  pa- 
tient avoidance  of  active  interference  with  power- 
ful medicines,  are  among  the  most  important 
indications.  In  cases  of  obsti-uctive  suppression, 
careful  kneading  of  the  abdomen  may  be  tried ; 
and  this  should  be  persevered  with  in  the  most 
advanced  conditions,  as  cases  are  on  record  in 
which  relief  has  been  obtained  when  the  pro- 
spect has  been  utterly  unfavourable.  _  In  the 
female,  the  introduction  of  a  sound  into  the 
ui-eter  may  be  successfully  practised.  If  relief 
be  not  obtained,  and  death  be  imminent,  sur- 
gical interference  may  perhaps  be  tried. 

T.  Geaingeb  Stewaet. 

TTETICAEIA  {urtica,  a  nettle). — Stnon.  : 
Nettle-rash ;  Fr.  Urticaire ;  Ger.  Nesselaiissohlag i 
Definition. —  A  form  of  erythema,  accom- 
panied by  a  sense  of  burnhjg  and  itching,  and  by 
a  nodulated  condition  of  the  skin  ascribable  to 
spasm  of  the  muscular  structure  of  the  derma. 

iEriOLOGY  AND  Pathology. — Like  other  mor- 
bid states  of  the  system  urticaria  is  sometimes 
excited  through  the  medium  of  the  nervous 
system,  and  by  irritant  substances  taken  into 
the  stomach  {U.  ah  ingestis),  such  as  shell- 
fish and  different  articles  of  diet ;  in  the  latter 
case  it  is  influenced  by  idiosyncrasy.  Some 
drugs,  for  instance,  copaiba,  cubebs,  and  tur- 
pentine, produce  eruptions,  scarcely  distinguish- 
able from  urticaria.    The  complex  phenomena 
known  as  dyspepsia  are  a  frequent  source  of 
the  eruption ;  whilst  in  some  instances  an  irri- 
table or  excitable  condition  of  the  nervous  sys- 
tem itself  may  be  taken  as  the  cause.  _  In 
fact,  the  functions  of  the  nerves  are  so  inti- 
mately intermingled  with  the  symptoms  of  urti- 
caria, that  it  has  been  adopted  by  some  authors 
as  a  neui-otic  disorder.    And  this  view  of  the 
nature  of  the  affection  is  corroborated  by  the 
occasional  concurrence  of  spasmodic  cough  and 
asthma  with  the  development  of  the  rash  at  the 
base  of  the  neck.    Uterine  irritation  from  preg- 
nancy or  other  conditions  is  another  common 
source  of  urticaria ;  the  nervous  sensibility  of  the 
integument  is  so  acute  that  wheals  may  be  pro- 
duced by  the  slightest  touch,  and  written  cha- 
racters may  be  developed  at  will  by  the  mere 
act  of  tracing  their  outlines  on  the  skin  with 
the  point  of  a  pencil.    Amongst  the  local  or  ex- 
ternal causes  of  urticaria  must  be  mentioned, 
first,  scratching,  or  some  such  mechanical  irri- 
tion,  in  a  few  individuals.    This  has  been  called 
factitious  urticaria.     More  often  this  nervous 
sensibility  exists  as  a  temporary  condition,  ac- 
companying itching  affections,  such  as  scabies  or 
eczema,  or  the  presence  of  pediculi,  and  thus  it 
comes  about  that  the  existence  of  wheals  (urti- 
caria) produced  by  scratching  is  often  the  most 
prominent  symptom  in  scabies.    Other  local 
causes  of  urticaria  are  the  stings  and  bites  of 
insects  and  the  stinging  hairs  of  plants.  See 
Stino  :  Stinging  Plants  and  Animals. 

Symptoms  and  Vabieties. — Urticaria  varies 
in  the  quantity  and  intensity  of  its  several 
tiymptoniB.  Thus,  it  mvLy  h&  general  ov  partial  • 
or  it  may  be  distinguished  by  excess  of  h)rper- 
aeroia,  of  itching,  or  of  prominence  and  dettni- 
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tion  of  its  nodulated  protuberances.  Its  most 
conspicuous  character  is  the  suddenness  of  its 
attack,  and  tlie  equal  suddenness  of  its  dispersion, 
vanishing  in  a  few  hours  or  less  without  leaving 
a  trace  of  its  previous  existence  on  the  skin. 
But  wliilst  it  thus  disappears  completely  on  out 
part,  it  is  apt  to  show  itself  on  another,  and  in 
this  manner  to  keep  up  the  disease  for  a  con- 
siderable time  ;  returning,  for  example,  nightly, 
and  interfering  with  the  sleep  of  the  patient  for 
weeks  and  even  months.  Moreover  its  charac- 
teristic tubercles,  which  are  pale  or  white,  and 
show  out  conspicuously  on  a  bright  red  ground, 
may  be  isolated  and  dotted  over  the  skin,  or 
accumulated  in  clusters ;  they  may  be  super- 
ficial, or  they  may  be  more  or  less  deep-seated. 
These  several  diversities  of  symptoms  have  sug- 
gested a  variety  of  descriptive  appellations  foi 
the  affection,  for  example :  U.  evanida  or  eva- 
nescent ;  U.  Persians  or  persistent ;  U.  conferta, 
congregated  or  confluent ;  U.  subeutanea  or  deep- 
seated  ;  and  U.  tuberosa,  in  tuberous  masses  ;  all 
of  which  varieties  may  be  simply  expressed  by 
the  terms  '  more  or  less  severe,'  or  'more  or  less 
transient  or  chronic. 

Urticaria  has  no  constitutional  symptoms  of 
its  own,  but,  being  itself  a  symptom,  may  acci- 
dentally be  associated  with  general  derange- 
ment of  the  system,  of  greater  or  less  severity. 
This  fact  is  indicated  by  the  term  U.  febrilis, 
which  ought  rather  to  be  named  urticaria  cum 
febre  ■  whilst  another  designation  relating  to  its 
cause  is  met  with  in  the  term  U.  ab  mgestii. 
Some  of  its  features  are  found  likewise  in  asso- 
ciation with  other  forms  of  disorder  of  the  skin ; 
such  as  its  tendency  to  swell  in  erythema  papu- 
losum,  tuberosum,  and  tumescens;  audits  pruritic^ 
proclivity  in  lichen  urticatus  and  prurigo. 

Diagnosis. — The  pathognomonic  characters  of 
urticaria  are,  first,  white  prominences  of  the  skin, 
sometimes  taking  the  form  of  round  tubercles, 
at  other  times  occurring  in  stripes  or  wheals  of 
varying  length  and  figure,  which  are  shown  up 
on  a  scarlet  or  bright  crimson  gi-ound,  and  are 
accompanied  by  a  sense  of  burning  and  prick- 
ling, suggestive  of  the  painful  sensation  caused 
by  the  sting  of  a  nettle ;  and,  secondly,  the  suddet 
and  complete  evanescence  of  the  local  signs,  as. 
well  as  of  the  associated  pruritus,  without  or- 
ganic lesion  of  the  skin. 

Pkoqnosis. — Urticaria  may  be  very  trouble- 
some, but  is  rarely  serious.  As  a  symptom  of 
some  other  form  of  derangement,  the  discovery 
of  the  latter  must  guide  our  opinion  as  to  the 
cause  and  issue  of  the  skin-affection. 

Tkeatment. — The  evanescent  nature  of  the 
local  affection  points  to  the  consideration  of  a  con- 
stitutional treatment  by  which  we  may  strengthen 
digestion,  assist  the  functions  of  the  liver,  and 
maintain  a  healthy  operation  of  the  alimentary 
canal.  A  tonic-aperient  medicine,  combining  sul- 
phate of  magnesia  with  quinine  and  a  bitter  in- 
fusion, will  afford  immediate  relief  where  the 
digestive  organs  are  concerned.  Bilious  and  gouty 
subjects  may  be  assisted  by  a  preliminary  blue- 
piU.  The  tone  of  the  stomach  may  be  kept  up 
by  nitro-hydrochloric  acid  combined  with  a 
bitter  ;  in  other  instances,  alkalies  will  be  found 
serviceable.  In  neurotic  constitutions,  on  the- 
other  hand,  we  must  have  recourse  to  quinme  la 


TJETICARIA. 

moderate  doses,  to  the  bromides,  and  occasion- 
ally to  sedatives,  to  procure  rest  at  niglit  and 
induce  sleep.  In  very  ehronie  cases  the  liquor 
arsenicalis,  in  dodes  of  three  minims  three  times 
a  day,  is  of  decided  advantage. 

To  relieve  local  suffering  the  best  remedy  is 
a  lotion  of  lime-water  inspissated  with  oxide  of 
zinc,  one  part  of  the  latter  to  eight  of  the  former. 
In  more  severe  cases  the  hot  bath  may  be  found 
serviceable ;  or  heat  applied  by  means  of  flannel 
or  a  sponge  wrung  out  of  hot  water. 

Erasmus  Wilson. 

UTBBXJS,  Diseases  of.  See  "Womb,  Dis- 
eases of. 

UVUTiA,  Diseases  of. — Synon.  :  Fr.  Mala- 
dies de  la  Luette ;  Ger.  Krankhcitcn  dcs  Zdpf- 
chcns. — Suspended  from  the  middle  of  the  lower 
and  free  border  of  the  soft  palate,  is  that  small 
conical-shaped  prolongation  termed  the  uvula. 
In  structure  it  is  exactly  the  same  as — indeed 
it  is  a  portion  of — the  soft  palate,  which  con- 
sists of  a  fold  of  mucous  membrane,  inclosing 
muscles,  aponeuroses,  vessels,  nerves,  and  glands, 
the  latter  being  very  numerous. 

From  its  intimate  relation  with  the  soft  palate, 
the  fauces,  the  tonsils,  and  the  pharynx,  the  uvula 
is  likely  to  become  involved  when  any  of  these 
parts  is  overtaken  by  diseabe.  This  is  most  evident 
in  eases  of  catarrhal  angina.  It  is  extremely  rare 
for  the  uvula  to  be  primarily  and  exclusively 
attacked  with  inflammation,  and  yet  instances 
of  such  an  affection  are  on  record.  On  the  other 
hand,  it  is  by  no  means  uncommon  to  observe 
the  uvula  swollen,  oedematous,  and  elongated, 
as  a  consequence  of  prolonged  irritation,  relaxa- 
tion, or  often  repeated  catarrh  of  the  fauces. 
That  form  of  acute  catarrh,  of  which  the  uvula 
partakes  when  the  throat  is  the  subject  of  this 
affection,  disappears  along  with  the  other  symp- 
toms. But  the  condition  known  as  elongated 
uvTila  often  proves  very  intractable  to  treat- 
ment for  a  long  time,  and  all  the  more  so  that  not 
very  infrequently  this  conditiim  is  entirely  over- 
looked by  the  practitioner.  It  ought  to  be  laid 
down  as  a  rule,  that,  in  all  affections  of  the 
throat,  the  parts  should  be  inspected.  In  this 
case,  inspection  will  reveal  that  the  uvula  is 
greatly  lengthened,  but  not  of  necessity  always 
thickened  or  oedematous ;  so  that  when  the  pa- 
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tient  reclines,  this  pendulous  body  falls  hack- 
wards,  sometimes  even  dropping  so  low  as  to 
reach  the  glottis.  The  consequence  is,  that 
the  mucous  membrane  of  the  pharynx  and  la- 
rynx is  kept  in  a  continual  state  of  irritation  and 
general  uneasiness.  A  pecidiarly  annoying  cough 
is  sot  up  by  the  constant  tickling  of  the  parts, 
so  that  this  condition  of  the  uvula  may  even 
at  times  be  recognised  by  the  quickly  repeated, 
resultless,  brassy  cough.  It  may  be  described 
as  a  quick,  ineffectual  hack.  An  inclination 
to  vomit  is  also  induced.  An  irresistible  de- 
sire to  swallow  is  observed,  owing  to  the  sen- 
sation which  the  patient  perceives  in  the  throat, 
as  if  something  were  lodging  there,  and  which 
ought  to  be  got  rid  of  by  swallowing.  If  there 
be  much  thickening  as  well  as  elongation  of  the 
u^Tila,  then  some  slight  difficulty  may  be  expe- 
rienced when  deglutition  takes  place.  When  the 
elongation  is  very  pronounced,  and  the  uvula 
finds  its  way  into  the  larynx,  the  patient  may  ex- 
perience a  sense  of  suffocation,  particularly  if  he 
happen  to  be  asleep,  when  he  suddenly  wakes  up 
in  a  state  of  great  alarm  and  breathlessness. 
A  more  temporary  condition  of  elongated  uvula 
is  observed  in  that  form  of  relaxed  fauces  which 
public  speakers  and  singers  are  subject  to,  and 
which  comes  on  suddenly,  or  quickly,  after  con- 
tinuous use  of  the  voice  for  an  hour  or  more. 

Teeatment. — The  condition  associated  with 
elongated  uvula  must  be  treated  on  general 
principles  (see  Pharynx,  Diseases  of).  Locally, 
the  elongated  uvula  is  best  treated  by  astringent 
gargles.  One  of  the  best  of  these,  which  is 
perhaps  as  soothing  as  astringent,  is  the  bro- 
mide of  ammonium  gargle,  20  grains  to  the 
ounce  of  water.  Glycerine  of  tannin,  tincture 
of  iodine,  and  other  agents  which  are  quite 
sufficient  for  the  core  of  the  simply  relaxed 
uvula,  may  prove  insufficient  to  restore  the 
elongated  uvida,  and  then  a  portion  of  it  must  be 
removed,  even  to  the  extent  of  two-thirds. 

Bifid  Uvula  is  a  deformity  usually  congenital, 
the  treatment  of  which,  if  necessary,  by  the 
actual  or  gal vano -caustic  cautery,  or  other  means, 
falls  within  the  domain  of  surgery. 

Paralysis  of  the  Uvula  is  met  with  as  a 
sequela  of  diphtheria,  when  other  parts  of  tha 
throat  are  similarly  affected.  Sce^  Palate, 
Diseases  of;  and  Paralysis,  Diphtheritic. 

Claud  Muirhead. 
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VACCINATION  (vacca,  a  cow).'— Synon.  : 
Fr.  Vaccination ;  Ger.  Kuhpockcnimpfung. 

Definition.— Inoculation  with  the  mutenal 
of  vaccinia  or  the  cow-pox.  Its  purpose,  as  tip- 
plied  to  the  human  subject,  in  which  relation 
alone  we  have  here  to  consider  it,  is  the  protec- 
tion of  the  person  vaccinated  from  an  attack. 

Tills  article,  which  was  written  by  the  late  Dr. 
Sea«m,  has  been  revised  bj  Dr.  Collie.  The  passages 
inserted  by  the  latter  are  maiked  [  ]. 


and  especially  from  a  severe  or  fatal  attack,  of 
small-pox. 

The  cow-pox,  which  is  a  natural,  though  not 
common,  disease  in  the  cow  and  horse,  never 
occurs  spontaneously  in  man.  Nor  is  it  commu- 
nicable to  him  by  effluvia,  or  in  any  other  way 
than  by  the  direct  inoculation  of  its  own  spe- 
cific virus.  Such  inoculation  before  the  tima 
of  Jenner  was  never  more  than  a  matter  of  mere 
accident,  and  occurred  with  comparative  rarity. 
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It  was  matter  of  popular  tradition,  but  was  left 
for  .Tenner  to  demonstrate,  that  persons  who  had 
thus  been  accidentally  vaccinated  enjoyed  im- 
munity subsequently  from  small-pox  ;  and  it  was 
by  his  groat  discovery  that  the  cow-pox,  once 
implanted  in  the  human  subject,  may  be  con- 
tinued by  inoculation  from  individual  to  indi- 
vidual inilefinitely,  that  the  practice  of  vaccina- 
tion became  possible. 

Phenomrna  of  Vaccination. — The  phenomena 
which  follow  inoculation  with  the  material  of 
tow-pox  vary  according  as  the  person,  in  whom 
the  vaccine  lymph  is  inserted,  may  or  may  not 
have  been  the  subject  of  a  previous  successful 
vaccination  [a  previous  inoculation,  or  a  pre- 
vious small-pox].  The  description  may  be  divided 
into  (1)  the  course  of  primary  vaccination  ;  and 
(2)  the  course  of  secondary  vaccination,  or  re- 
vaccination. 

1.  Course  of  primary  vaccination. — This 
may  be  regular,  irregular,  or  complicated,. 

{a)  Begular  course. — Wlien  lymph,  taken  from 
a  vaccine  vesicle  at  that  period  of  its  course 
when  the  vesicle  is  fit  for  the  purpose,  is  in- 
serted into  the  skin  by  puncture,  or  is  applied  to 
i  small  abraded  surface  of  the  skin  of  an  unpro- 
tecced  person,  no  particular  effect  is  noticeable 
till  about  the  end  of  the  second  day,  or  early 
on  the  third  day.  By  this  time,  if  the  vaccina- 
tion be  about  to  succeed,  a  slight  papular  ele- 
vation becomes  perceptible.  This,  by  the  fifth 
or  sixth  day,  has  become  a  distinct  vesicle  of 
a  bluish-white  colour,  with  raised  edge  and  cen- 
tral cup-like  depression.  By  the  eighth  day  (the 
day-week  from  that  on  which  the  lymph  was 
inserted)  it  has  attained  its  perfect  growth ;  it 
is  then  plump,  roimd,  more  decidedly  pearl- 
coloured,  and  distended  with  clear  lymph;  its 
margin  is  firm,  and  central  depression  very 
marked.  On  this  day,  or  sometimes  even  by 
the  end  of  the  seventh  day,  a  ring  of  inflam- 
mation, called  the  areola,  begins  to  form  about 
its  base;  and  the  vesicle  and  areola  together 
continue  to  spread  for  the  next  two  days.  The 
areola  is  circular,  and  when  fully  developed  has 
a  diameter  of  from  one  to  three  inches,  being 
then  often  attended  with  considerable^  hardness 
and  swelling  of  the  subjacent  connective  tissue. 
After  the  tenth  day  the  areola  begins  to  fade ; 
and  in  two  or  three  days  more  it  has  usually  dis- 
appeared, with  whatever  of  hardness  or  swelling 
may  have  existed.  With  the  decline  of  the  areola 
the  vesicle  begins  to  dry  in  the  centre;  the 
lymph  remaining  in  it  becomes  opaque  and  gra- 
dually concretes  ;  and  by  the  fourteenth  or  fif- 
teenth day  a  hard  brown  scab  is  formed,  which 
gradually  contracts,  dries,  and  blackens,  and 
from  the  twentieth  to  the  twenty-fifth  day,  but 
usually  about  the  twenty-first  day,  falls  off. 
Tliere  is  then  left  a  cicatrix,  which  is  circular, 
somewhat  depressed,  foveated,  sometimes  radi- 
ated, and,  with  rare  exceptions,  permanent  in 
after-life. 

If  the  lymph  have  been  inserted  by  two,  three, 
or  more  punctures  set  near  together  about  one 
spot,  or  by  abrasion  over  a  sufficient  surface, 
two  or  more  vesicles  may  arise  at  the  spot ;  and 
in  the  course  of  their  growth,  either  form  a 
large  vesicle  of  a  compound  character,  with  but 
one  central  depression,  or  a  crop  of  vesicles, 


generally  coalescing,  but  each  retaining  its  own 
central  depression.  These  compound  vesicles 
and  crops  are  round,  oval,  or  of  irregular  outline, 
according  to  the  manner  in  which  the  cutis  has 
been  penetrated  or  exposed  ;  and  the  shape  of 
the  resulting  cicatrices  varies  accordingly.  Vac- 
cination which  has  gone  through  the  course  above 
described  is  held  to  be  protective  against  small- 
pox. 

The  constitutional  symptoms  attending  these 
local  phenomena  are  a  rise  of  temperature, 
sometimes  detectable  by  thermometer  as  early 
as  the  fourth  day,  more  marked,  but  still  often 
very  slight  from  the  fifth  to  the  seventh  day ; 
more  obvious  feverishness,  with  restlessness, 
and  frequently  derangement  of  the  stomach  and 
bowels,  from  the  eighth  to  the  tenth  day,  that  is, 
during  the  stage  of  areola,  subsiding  as  that  sub- 
sides. The  general  symptoms  are  in  most  cases 
quite  moderate,  and  often  exceedingly  slight. 
Occasionally,  when  the  areola  is  at  its  height, 
swelling  of  the  axillary  glands  may  be  intense ; 
and  occasionally  also  at  that  period  in  young 
children  of  full  habit,  especially  in  hot  weather, 
an  eruption  of  roseola  {vaccine  roseola)  may 
occur,  chiefly  on  the  extremities ;  or  a  papular 
eruption  {vaccine  lichen  ) ;  or  a  vesicular  one — 
the  vesicles,  however,  [differing  from]  vaccine 
vesicles,  in  being  entirely  free  from  central  de- 
pression. The  duration  of  any  of  these  forms  of 
eruption,  when  they  do  occur,  is  very  transitory, 
usually  not  extending  beyond  a  week,  and 
very  seldom  indeed  beyond  the  falling  of  the 
scab. 

{b)  Irregular  course. — The  exactitude  with 
which  vaccination  in  the  immense  majority  of 
cases  runs  the  course  above  described  is  very 
remarkable ;  but  in  some  cases  an  irregular 
course  is  seen.  The  irregularity  may  be  merely 
in  point  of  time  ;  the  development  of  the  vesicle 
being  retarded  one  or  two  or  several  days,  or  being 
slightly  accelerated,  so  as  to  present,  for  example, 
by  the  eighth  day,  the  appearances  usually  seen 
on  the  ninth.  If  the  phenomena  are  in  all  other 
respects  regular,  these  mere  variations  in  time  do 
not  [as  far  as  known]  affect  the  protective  power 
of  the  vaccination.  On  the  other  hand,  there 
may  be  irregularity  of  the  character  and  course  of 
the  vesicle,  constituting  spurious  vaccination,  on 
which  no  reliance  can  be  placed  for  protecting 
from  small-pox.  Thus,  papules  or  even  vesicles 
may  arise,  which,  instead  of  undergoing  their 
proper  development,  begin  by  the  fifth  or  sixth 
day  to  die  away,  leaving  a  mere  scale  or  slight 
scab  by  the  eighth  day.  More  frequently, 
there  are  vesicles  beginning  early  after  the  in- 
sertion of  the  lymph,  with  itching  and  irritation 
— symptoms  almost  invariably  absent  in  a  nor- 
mal primary  vaccination,  assuming  as  they  rise 
an  acuminated  or  conoidal  form,  instead  of  the 
characteristic  flat  form  with  central  depression  ; 
containing  straw-coloured  or  opaque  fluid,  in- 
stead of  clear  lymph  ;  and  developing  an  early 
and  irregularly-shaped  areola,  which  is  at  its 
height  by  the  fiftli  or  sixth  day,  and  far  on  the 
decline  by  the  day-week.  In  other  cases  the 
vesicles,  rising  apparently  more  regularly  at 
first,  uro  found  by  the  eighth  day  to  have  burst; 
and  present  either  an  irregular  scabby  appear- 
ance, or  are  in  the  state  of  open  sores.  The 
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chief  causes  of  these  irregularities  ■will  be  dis- 
cussed further  on. 

(c)  Complicated  cottrse. —  In  spurious  vacci- 
nations, especially  in  the  kind  last  described, 
and  even  in  the  course  of  a  regular  vaccination, 
if  the  vesicles  have  been  rubbed  or  othervnse 
injured,  ulcerated  sores  may  succeed,  requiring, 
in  children  who  are  of  scrofulous  or  otherwise 
unhealthy  constitution,  some  time  to  heal.  Oc- 
casionally, also,  in  children  of  such  habit  of 
body,  the  swelling  of  the  aiiDary  glands,  which 
has  been  mentioned  as  sometimes  attendant  on 
the  areola,  may  result  in  abscess.  But  the  only 
complication  which  can  be  regarded  as  at  all 
formidable  is  erysipelas.  This  disease  may  of 
course  supervene  on  vaccination,  as  it  may  on 
any  other  surgical  operation,  when  the  condi- 
tions which  ordinarily  give  rise  to  it  exist,  and 
especially  where  there  has  been  exposure  to  its 
contagium.  [The  lesson  which  this  teaches  us  is 
not  that  we  should  not  vaccinate,  but  that  we 
should  guard  the  place  of  operation  against  the 
entry  of  dirt  or  decomposing  matter ;  alike  at 
the  time  and  during  the  course  of  vaccination. 
If  erysipelas  be  from  any  cause  set  up  during 
vaccination,  it  will  occasionally  be  serious  and 
even  fatal,  jusr,  as  if  it  followed  on  another  kind 
of  wound.]  But  there  have  been  cases,  happily 
rare,  in  which  it  has  manifestly  arisen  from 
the  uae  of  improper  lymph,  that  is,  from  lymph 
taken  from  spurious  vesicles,  or  from  regular 
vesicles  at  an  advanced  period  of  their  course, 
or  which  has  been  spoilt  in  keeping. 

2.  Course  of  re-vaccination. — In  some  per- 
sons the  regular  phenomena  of  vaccination  can 
only  be  produced  once  in  the  lifetime.  But  this 
is  not  always  the  case,  and  vesicles  may  be  pro- 
duced by  a  second  vaccination,  not  distinguish- 
able in  their  appearance  from  primary  vesicles, 
though  usually  having  a  smaller  and  more  tran- 
sitory areola,  and  having  a  small  and  poor  cica- 
trix. Much  the  most  frequently  the  result  of 
that  process  is  the  production  of  a  spurious 
papule  or  acuminated  vesicle,  with  hard,  irre- 
gular areola,  reaching  its  height  by  the  fifth  or 
sixth  day,  and  having  by  the  eight  day  an  im- 
perfect scab,  which  soon  falls.  There  is  often 
much  itching  and  more  serious  local  irritation ; 
and  the  constitutional  symptoms  are  out  of  all 
proportion  more  frequent  after  re-vaccination 
than  after  primary  vaccination.  In  some  per- 
sons no  specific  local  effect  is  producible  by  re- 
vaocination. 

Pmrfoemance  of  Vaccination. — (1)  Age. — 
Small-pox  being  a  disease  to  which  persons  are 
liable  from  the  moment  of  birth,  and  which  is 
peculiarly  fatJil  in  infancy,  it  is  of  great  impor- 
tance that  vaccination  should  be  performed  in 
very  early  life.  In  large  towns,  where  a  weekly 
supply  of  lymph  from  arm  to  arm  can  always 
be  mainUiined,  the  vaccination  of  children' 
who  are  plump  and  healthy  should  be  effected 
within  four  or  six  weeks  from  birth.  K  the 
child  be  less  robust,  it  may  properly  be  deferred 
for  three  or  four  weeks  more.  In  small  tovyns 
and  rural  districts  the  age  at  which  vaccination 
can  be  performed  must  depend  to  some  extent 
on  the  arrangements  for  lymph-supply  in  the 
<listrict;  but  these  are  always  such  as  admit  of  a 
child  being  vaccinated  within  a  very  few  months 


from  birth.  It  is  under  ordinary  circumstances 
a  preliminary  condition  of  the  performance  of 
vaccination,  that  the  child  to  be  vaccinated  should 
be  healthy ;  and  a  careful  examination  to  ascer- 
tain this  is  the  first  duty  of  the  vaccinator.  The 
child  should  not  only  be  free  from  any  acut--- 
febrile  disease,  but  also  from  diarrhoea  and 
from  cutaneous  diseases,  especially  those  of  the 
vesicular  type.  The  states  of  constitution  asso- 
ciated with  herpes  and  eczema  singularly  inter- 
fere with  the  proper  course  of  vaccination,  and 
seem  to  be  the  most  frequent  causes  of  those 
spurious  results  of  vaccination  just  described. 
They  may  both — especially  intertrigo — without 
care,  be  overlooked ;  hence  examination  of  the 
scalp,  and  of  the  folds  of  skin  behind  the  ears, 
in  the  neck,  and  in  the  groins,  is  indispensable. 
Vaccination  should  also  be  postponed  if  ery- 
sipelas be  prevailing  in  the  neighbourhood  in 
which  the  child  is  living,  or  if  it  have  been 
recently  exposed  to  the  infection  of  measles 
or  scarlatina.  There  is,  however,  a  state  of 
things  under  which  these  conditions  must  be  dis- 
regarded, namely,  when  there  may  be  immediate 
exposure  to  the  infection  of  small-pox,  as  when 
an  unvaccinated  child  is  in  a  house  in  which  the 
infection  exists,  or  has  come  into  direct  contact 
with  an  infected  person.  Under  such  circum- 
stances, it  cannot  be  too  strongly  impressed 
that  no  age  is  too  early  for  vaccination,  and 
no  state  of  health,  except  the  presence  of  acute 
disease  of  a  serious  character,  can  be  held  to 
contraindicate  it.  Life  then  may  depend  on 
the  promptitude  with  which  the  vaccination  is 
done. 

(2)  Selection  of  lymph. — The  second  point 
to  attend  to  is  the  selection  of  the  lymph  to  be 
used  in  vaccinating.  [This  may  be  of  two  kinds, 
bovine  or  human.  The  advantages  claimed  for 
the  former  are  immunity  from  human  disease 
and  greater  protection  from  smaU-pox.  As  the 
risk  of  conveying  human  disease  is  infinitesimal, 
if  the  vaccination  be  done  with  due  care,  much 
weight  need  not  be  attached  to  this  ;  and,  more- 
over, if  the  argument  be  sound,  it  applies  a  prion 
to  the  bovine  lymph  as  well  as  to  the  human, 
so  that  by  the  adoption  of  bovine  matter  we 
merely  substitute  one  possible  risk  for  another. 
It  is  true  that  the  bovine  lymph  is  recom- 
mended on  the  ground  that  no  disease  other 
than  cow-pox  is  capable  of  being  communicated 
to  man  by  inoculation  with  it;  but  this  state- 
ment must  for  the  present  be  open  to  question. 
In  the  selection  of  lymph,  whether  bovine  or 
human,  the  important  point  is  to  select  healthy 
subiects  ;  and  it  is  probably  as  easy  to  select  a 
healthy  infant  as  a  healthy  calf  Of  the  greater 
protection  from  small-pox,  this  is  not  yet  estab- 
lished on  a  sufficiently  wide  induction,  and  years 
must  yet  elapse  before  it  can  bo.  If  the  bovine 
lymph  be  preferred  for  general  use,  it  will  still  be 
well  to  choose  humanised  lymph  in  the  case  of 
delicate  children,  because  of  tlie  severity  of  the 
local  effects  when  bovine  lymph  is  used.  The  pre- 
sent writer  in  the  existing  state  of  knowledge 
prefers  humanised  lymph,  which,  as  employed  by 
his  colleagues  and  himself,  he  has  never  found 
ineflTectual ;  but,  whilst  of  this  opinion,  he  thinks 
the  propriety  of  more  frequent  recourse  to  the 
calf,  for  the  purpose  of  renewing  our  stock, 
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deserves  consideration.]  Human  lymph  should 
he  taken  from  primary  cases  only,  from  perfectly 
healthy  subjects,  and  from  thoroughly  charac- 
teristic vesicles.  Babies  selected  for  the  purpose 
should  not  only  be  in  good  health  themselves, 
but,  as  far  as  can  be  ascertained,  of  healthy 
parentage.  Those  of  dark  complexion,  not  too 
florid,  with  a  thick  smooth,  clear  skin,  generally 
yield  the  best  and  most  effective  lymph.  Vesicles 
from  which  the  lymph  may  be  taken  must  be 
■well  characterised,  uninjured,  and  free  from 
areola.  Lymph  may,  with  perfect  propriety,  be 
taken  so  soon  as  any  can  be  obtained  from  a 
vesicle,  as  at  the  fifth  or  sixth  day  of  its  course  ; 
but  it  is  then  procurable  in  very  small  quantity, 
and  it  is  usually  and  most  conveniently  taken  on 
the  day-week  from  the  vaccination,  when  the 
vesicle  is  perfectly  formed,  but  before  the  stage 
of  areola  has  set  in.  Any  vesicle,  which  at  that 
date  manifests  areola,  must  be  discarded.  This 
was  Jenner's  '  golden  rule,'  and  one  which  ought 
to  be  scrupulously  observed.  Good  vaccine 
lymph  is  always  perfectly  limpid,  and  has  be- 
sides a  certain  degree  of  viscidity.  A  thin, 
serous,  too-readily  flowing  lymph  should  never 
be  used. 

(3)  Method  of  collecting  lymph :  Arm- 
to-arm  vaccination. — The  collection  of  lymph 
from  the  human  subject  for  vaccinating  is  ef- 
fected by  opening  the  vesicle  by  numerous  minute 
punctures  on  its  surface,  the  utmost  care  being 
used  not  to  draw  blood.  Should  any  accident- 
ally be  drawn,  the  vesicle  must  be  discarded 
altogether.  No  lymph  must  be  used  which  does 
not  exude  spontaneously ;  there  must  be  no  pres- 
sure or  squeezing  of  the  vesicle.  The  lymph 
which  stands  on  the  surface  of  the  opened  vesi- 
cle, is  taken  on  the  point  of  a  lancet  or  other 
instrument  employed,  and  inserted  in  the  arm 
of  the  child  to  be  vaccinated.  This  may  be 
done  in  various  ways,  as  by  puncture,  by  scratch- 
ing, by  scarifications  or  abrasions,  by  tatoo- 
ing,  &c.  It  would  not  be  possible,  within  the 
limits  of  this  article,  to  give  any  description 
of  these  various  modes  of  operating.  Nor  would 
it  be  of  much  use.  They  should  be  learnt  prac- 
tically under  a  good  instructor.  All  of  these 
methods  may,  in  careful  and  skilled  hands,  be 
made  equally  successful.  That,  however,  which 
in  the  hands  of  practitioners  generally  the  writer 
has  found  the  most  successful,  has  been  the  plan 
by  scarification  or  tattooing  over  surfaces 

of  the  extent  here  depicted.  Insertions  to  this 
extent  should  be  made  on  at  least  four,  and  pre- 
ferably five,  separate  surfaces.  If  the  vaccina- 
tion be  done  on  both  arms,  the  writer  recom- 
mends three  insertions  of  this  kind  in  each 
arm;  if  it  be  done  on  one  arm  only,  then  there 
should  be  five  on  that  arm.  [While  an  ample 
primary  vaccination  affords  better  protection 
against  small-pox  than  a  scanty  primary  vaccina- 
tion {see  p.  1723),  it  has  to  be  admitted  that 
no  number  and  no  quality  of  marks  give  abso- 
lute protection  for  all  time,  nor  even,  in  all 
cases,  for  many  years.  In  well- vaccinated  chil- 
dren under  ten,  for  instance,  re-vaccination  pro- 
duces large  vesicles  with  well-marked  areolae. 
Some  of  such  children  are  certainly  liable  to  con- 
tract small-pox,  the  certainty  being  proved  by 
the  fact  that  they  have  contracted  it.    For  this 


reason  and  seeing  that  susceptibility  to  re-vae 
ci  nation  may  (for  all  that  is  known  to  the  con- 
trary) be  an  indication  of  susceptibility  to  small- 
pox, there  is  something  to  be  said  for  a  repetition, 
of  the  operation,  in  well-vaccinated  persons, 
whether  children  or  adults,  when  small-pox  is 
epidemic.  It  is  certain  that  the  best  vaccination 
will  not  always  protect  up  to  that  very  vague 
period  called  puberty,  a  period  reached  at  dif- 
ferent ages  by  different  persons.  Under  what 
circumstances,  and  how  often,  vaccination  should 
be  repeated  is  a  subject  for  enquiry ;  but  the 
experience  of  small-pox  in  London  during  the 
last  ten  years  proves  that  in  some  cases  re-vac- 
cination cannot  be  delayed  until  puberty,  and  that 
a  single  re- vaccination,  when  then  Buccessfiillv 
performed,  is  not  an  absolute  protection  for  all 
time  against  attack,  or  even  death  from  small- 
pox.] In  vaccination  by  other  modes  of  proce- 
dure, care  should  be  taken  that  local  results  to 
the  full  extent  are  obtained.  An  ordinary  un- 
grooved  lancet  is,  in  the  ■writer's  opinion,  th<^ 
best  of  all  instruments  for  the  performance  of 
vaccination.  It  is  not  only  readily  cleaned,  but 
it  is  one  concerning  which  we  can  always  be 
sure  that  it  is  clean.  Lancets  used  for  Taccina- 
tion  should  be  kept  bright,  and  should  never  be 
used  for  any  other  purpose.  If  used  for  more 
than  one  vaccination  at  a  time,  they  should  bo- 
most  carefully  cleansed  after  each  case. 

(4)  Storage  of  lymph :  indirect  vaccina^ 
tion. — Vaccination  should  in  all  cases  in  which 
it  is  practicable,  be  done  direct  from  arm  to 
arm.  The  degree  of  success  attending  the  use 
of  conveyed  or  stored  lymph,  in  whatever  ■way 
the  conveyance  or  storage  be  effected,  does  not 
approach  that  of  lymph  thus  directly  transferred. 
Where  vaccination  from  the  arm  is  impracti- 
cable, lymph  intended  for  immediate  use  may  be 
conveyed  ftom  case  to  case,  in  the  liquid  form, 
by  means  of  the  vaccine  bottle  and  other  contri- 
vances for  the  purpose  ;  but  it  must  be  a  quite 
indispensable  condition  of  this  proceeding  that 
the  lymph  be  used  within  a  few  hours — six  to 
eight  at  the  outside — of  its  being  taken.  For 
longer  keeping  it  must  be  stored  either  in  her- 
metically-sealed tubes,  or  on  points  thickly 
coated  ■with  it,  then  carefully  dried,  and  kept 
afterwards  constantly  protected  from  damp  and 
heat.  When  stored  in  the  latter  "way,  the  lymph 
needs  revival  before  use  by  dipping  the  point  for 
an  instant  in  water,  and  laying  it  on  the  edge  of 
a  book,  so  that  the  lymph  may  become  soft.  In 
the  use  of  stored  lymph  the  process  of  ■vaccination 
by  scarification  or  abrasion  is  always  to  be  pre- 
ferred. 

(6)  After-treatment. — When  the  vaccination 
has  been  done,  the  parent  should  be  cautioned 
against  allo\ving  the  vesicle  to  get  rubbed  or 
mechanically  injured.  The  case  should  be  seen 
again  hy  the  day-week  at  least,  when,  if  the 
vesicle  be  perfectly  formed,  and  pursuing  a 
regular  course,  the  success  of  the  vaccination 
may  fairly  be  pronounced.  But  if  the  case  be 
then  retarded,  it  should  be  seen  again  two  or 
three  days  afterwards ;  or  if  there  be  anvthing 
abnormal  in  the  appearance  of  the  vesicle,  the 
case  should  be  watched  unfailingly  throTighout 
its  course. 

Vaccination  as  a  Protbotion  agaimst  Sjiaix- 
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POX.  ^The  protection  -whicli  vaccination  affords 

atminst  small-pox  is  manifested  in  two  ways : 
first,  by  the  immunity  from  that  disease  which, 
as  a'  rule,  it  confers  ;  secondly,  by  the  modifica- 
tion which,  when  immunity  is  not  complete,  it 
induces  in  the  course  and  severity  of  the  disease 
in  the  majority  of  cases.    The  most  precise  of 
the  numerous  facts  which  exist  in  proof  of  this 
are  those  derived  from  the  Small-pox  Hospital 
in  London,  where  it  has  been  found  that  while 
small-pox  in  the  unvaccinated  patients  runs  an 
unmodified  course  in  aU  but  2-6  per  cent.,  its 
course  in  vaccinated  patients  is  modified  in  73 
per  cent  ;  and  that  while  the  death-rate  of  natu- 
ral smaU-pox  is  35-55  per  cent.,  that  of  post> 
vaccinal  small-pox  is  but  6-56  per  cent.  [This 
latter  figure,  obtained  from  cases  admitted  into 
the  Highgate  SmaU-pox  Hospital  m  the  years 
1836-55  is  lower  than  would  be  given  from  the 
experience  of  the  Asylums  Board  SmaU-pox 
Hospitals,  during  later  years.    The  difference  is 
due  in  part,  to  the  circumstance  that  Mr.  Marson 
excluded  what  he  called  'antecedent  or  super- 
added disease' ;  in  part  probably  to  the  greater 
fataUty  of  smaU-pox  during  more  recent  years,  a 
circumstance  which  has  also  shown  itself  among 
the  unvaccinated;  and  in  part  perhaps  to  the 
cases  admitted  to  the  latter  hospitals  belonging 
to  a  more  destitute  class  of  the  community.  In 
the  Asylum  Board  SmaU-pox  Hospitals,  where  ail 
deaths  are  included,  the  post-vaccinal  mortality 
has  amounted  to  8  per  cent.]    The  difference 
between  35  and  6,  however,  gives  but  a  feeble 
idea  of  the  protection  which  vaccmation  really 
affords,  provided  it  be  thoroughly  done ;  for  in 
nearly  aU  the  fatal  cases  the  vaccmation  was 
found  to  have  been  of  an  imperfect  character, 
and  had  not  been  done  in  accordance  with  the 
rules  laid  down  above.  The  following  table  pub- 
lished some  years  ago,  based  on  an  examination 
of  5,000  cases,  gives  the  results  of  Mr.  Marson  s 
observations,  extending  over  twenty  years  :— 

_    .  ,       Kumber  o£  deaths 
Classification  of  Patients  affected        pgj.  ge^t,  in  each 
with  SmaU-pox  daga  respectively 

1.  Unvaccinated   .       .       •       j  ,  ' 

2.  Stated  to  have  been  vaccinated  but 

having  no  cicatrix  .       .       .  • 

3.  Vaccinated: — 
a.  Having  one  vaccine  cicatrix 

Having  two  vaccine  cicatrices  . 
Having  three  vaccine  cicatrices  . 
Having  four  or  more  vaccine 

cicatrices 
o  Having  well-marked  cicatrices  . 
0  Having  badly-marked  cicatrices 

thisXfxHospitalscftheAsy^^^^^^^ 

the  following  table,  P"P*-^«^  ^y.f ^fi?Sow 
of  the  Deptford  SmaU-pox  Hospito  ,  will  show 

Statistics  of  11,724  cases  of  ^""^  "P^^/Xms 
in  the  Hospitals  of  the  Metropolitan  Asylums 
Board  during  the  years  1871-78  . 
Homerton  Fever  .       .  • 
Homerton  SmaU-pox  .       .  loii-io 

Stockwell  . 
Hampstead  . 
Deptford     •  • 
Fulham      .  • 


Cases 

Deaths 

Mort.  P.O. 

Marson's  mort.  p.c. 
corrected  to  inchide 
antecedent  and  su- 
neradded  diseuse 

One     (  Good 
Mark  1  Indifferent 
Two    f  Good 
Marks  1  IndiCEerent 
Three  ]  Good 
Marks  \  Indifferent 
Four    (  Good 
Marks  \  Indifferent 

1095 
2004 
1461 
2476 
1095 
1778 
826 
949 

70 

341 

64 
279 

41 
133 

23 

46 

6-  4 
16-7 

3'7 
112 

3-  7 

7-  4 
2-7 

4-  8 

5-2 
13-8 
3'6 
99 
2-2 
4-1 
0-55 
X-6 

Total   .   .  . 

11724 

987 

8-1 

6-6 

1836-55 

b. 

0. 

d. 


23-57 

7-  73 
4-70 

1-  95 

0-55 

2-  52 

8-  82 
19 


1874-78. 

1876-  78. 
1878-79. 

1877-  78. 


Good  marks  : — 4477  cases,  188  deaths.  Mort. 
p.c.  4-1.  Indifferent  marks,  7247  eases,  79& 
deaths.   Mort.  p.c.  11-0 

[It  deserves  to  be  noted  that,  if  Mr.  Marson's 
experience  in  1836-55  were  expressed  in  the 
same  terms  as  the  foregoing  we  should  obtain  : 
Good  marks,  2570  cases,  95  deaths.  Mort.  p.c. 
3-6.  Indifferent  marks,  1956  cases,  206  deaths. 
Mort.  p.c.  10-5.] 

The  apparent  selection  of  years  between  1871 
and  1879  is  due  partly  to  the  fact  that  the  hospi- 
tals were  not  continuously  open  for  smaU-pox,  and 
partly  to  the  fact  that  the  statistics  were  not  all 
compiled  on  the  same  plan  during  the  period.] 

To  produce  then  at  least  four  perfect  vesicles, 
leaving  four  characteristic  cicatrices,  should  be 
the  aim  of  every  vaccinator. 

Ee-vaccination.— The  necessity  for  re-vacci- 
nation—a term  the  use  of  which  should  always 
be  restricted  to  cases  in  which  vaccination  had 
already  been  performed  with  effect—has  always 
been  recognised  in  certain  cases ;  but  it  is  only 
of  late  years  that  its  importance  as  a  praeticc, 
after  a  certain  period  of  life,  has  begun  to  be 
understood.    (1)  The  cases  in  which  later  vac- 
cination is  most  obviously  required  are  those 
in  which  the  effect  of  the  first  '  vaccination  has 
been  of  the  irregular  or  spurious  kind  abeady 
described,  from  which  no  protection  against 
smaU-pox  can  be  assured.    Circumstances  must 
determine  in  the  case  of  any  particultir  child  how 
soon  a  completer  vaccination  should  be  performed; 
but  especial  care  should  be  taken,  before  proceed- 
ing to  vaccinate  again,  to  scrutinise  the  health 
of  the  chUd,  and  to  correct  anything  in  it  which 
may  be  found  amiss.    The  re-vaccination  should 
be  done  with  every  precaution  against  failure, 
and  therefore,  always,  if  possible  incases  of  this 
kind,  direct  from  the  arm.    If  it  totaUy  fail,  it 
will  'need,  of  course,  to  be  repeated  at  intervals 
tiU  some  result  is  obtained.    This  result  may  be 
a  complete  success,  but  more  frequentiy  it  will 
be  only  a  modified  success,  with  which,  however, 
the  practitioner  will  have  to  be  content  for  the 
present.    He  wiU  not  fail,  however,  to  impress 
the  necessity  for  a  further  re-vaccination  at 
puberty,  or  earlier  if  there  be  any  immediate 
danger  of  small-pox.    (2)  When  primary  vacci- 
nation has  been  successful  to  a  certain  extent, 
but  not  to  the  extent  desired,  for  example,  when 
there  have  been  one  or  two  vesicles  only  instead 
of  four  or  more,  but  these  vesicles  quite  genuine. 
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ra-vaccination  at  puberty  is  of  great  importance, 
but  need  not,  except  under  circumstances  of 
immediate  exposure  to  small-pox,  be  recom- 
mended earlier.    [Considering  that  the  best  pri- 
mary vaccination  does  not  confer  complete  pro- 
tection up  to  the  varying  time  of  puberty,  I 
should  be  disposed,  for  my  own  part,  to  advise 
re-vaccination  before  that  period  even  in  the 
case  of  persons  well  vaccinated ;  and  probably 
the  age  of  ten  years  would  be  the  most  gene- 
rally suitable.    A.  C.J.    (3)  Following  the  fore- 
going rules,  a  practitioner,  who  has  to  decide 
the  question  of  re-vaccination  in  cases  in  which 
he  did  not  himself  perform  or  see  the  original 
vaccination,  and  -who  must  therefore  determine 
by  the  marks,  would  recommend  re-vaccination 
as  soon  as  practicable  in  cases  in  -which  the 
cicatrices  wanted  the  true  vaccine  character, 
but  would  advise  waiting  when  they  were 
genuine   in  character  and  wanting   only  in 
number.    (4)  The  systematic  performance  of 
re-vaccination  at  puberty  is  a  practice,  the  im- 
portance of  which  must  now  be  regarded  as 
demonstrated.    It  is  of  course  infinitely  more 
important  to  those  whose  vaccination  has  been 
incomplete,  than  to  those  whose  vaccination  has 
been  thorough,  but  even  the  best  vaccinated  de- 
rive additional  security  from  it.  [When  small-pox 
is  of  epidemic  intensity,  even  the  best  vacci- 
nated adults  incur  appreciable  danger  of  attack  ; 
but  with  them  the  disease,  if  it  do  occur,  is  in 
the  majority  of  cases  mild  and  rarely  fatal. 
Amongst  re-vaccinated  adults  attack  is  rarer 
still  and  death  is  almost  unknown.]    The  reason 
why  the  period  of  puberty,  or  thereabouts,  is 
fixed  on  as  the  time  for  the  systematic  perform- 
ance of  re-vaccination,  is  simply  that  it  is  only 
after  that  period  that  serious  attacks  of  post- 
vaccinal smaU-pox  are,  as  a  rule,  met  with.  The 
post-vaccinal  smaU-pox,  which  may  occur  in 
childhood,  is  [as  a  rule,  to  which  there  are 
exceptions],  unless  when  the  vaccination  ha,s  been 
very  imperfect,  of  little  danger. 

AxLEGED  Dangers  op  Vaccination. — The  ten- 
dency of  parents  to  refer  to  vaccination  every 
disease,  especially  every  cutaneous  disease,  which 
the  child  may  afterwards  manifest,  is  well  known. 
Most  of  such  allegations  are  without  proof  or 
probability — mere  illustrations  of  post  hoc  prop- 
ter hoc.  It  is  quite  possible,  indeed,  that  in  some 
cases  vaccination  may,  like  teething  or  other 
irritative  cause,  hasten  the  evolution  of  a  consti- 
tutional eruption  which  the  child  was  incubating  ; 
but  even  this  is  not  a  common  occurrence,  nor  is 
it  at  all  within  the  meaning  of  the  allegation. 
The  only  real  danger  which  need  be  considered 
here  (the  danger  of  erysipelas  having  been  al- 
ready indicated)  is  that  of  the  introduction  of 
•syphilitic  infection  along  with  the  vaccine.  It  is 
by  means  of  the  blood  that  syphilis  has  been 
introduced.  Such  an  accident,  though  rare,  is  of 
the  most  serious  consequence  when  it  does  occur, 
not  only  on  account  of  the  injury  inflicted  on  in- 
dividuals, but  from  the  damage  done  by  it  to  the 
reputation  of  vaccination  ;  and  every  practitioner 
IS  bound  to  the  most  scrupulous  observance  of  the 
precautions  whereby  these  evils  may  be  avoided, 
ine  precautions  are  (a)  extreme  care  in  the  choice 
ot  vaccinifer  ;  (6)  brightness  and  cleanliness  of 
lancet,  with  careful  cleansing  after  eacli  sepa- 
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rate  vaccination ;  (c)  scrupulous  care  in  opening 
the  vesicles  of  the  vaccinifer  not  to  draw  any 
blood,  and  not  to  use  the  lymph  of  any  vesicle 
from  which  blood  may  accidentally  have  been 
drawn  ;  and  (d)  care  also  not  to  take  from  lympn- 
vesicles  in  which  there  is  an  areola,  and  in  which 
therefore  the  normal  contents  of  the  vesicle  will 
have  become  mingled  with  the  products  of  com- 
mon inflammation,  E.  0.  Seaton. 

VAOrrfA,  Diseases  of.— Stnon.  :  Fr.  Ma- 
ladies du  Vagin ;  Ger.  Krankheiten  der  Scheide. 

The  vagina  frequently  participates  in  the 
morbid  processes  which  affect  the  uterus  and 
other  neighbouring  organs.  The  vaginal  affec- 
tion is  then  a  matter  of  minor  importance,  and 
may  net  aill  for  special  recognition.  But  this 
organ  is  often  enough  the  seat  of  independent 
diseases,  the  more  important  of  which  will  now  be 
considered. 

1.  Atresia.-Imperforate  vagina  is  met  with  as 
a  congenital  or  acquired  malformation.  Congeni- 
tal atresia  may  occur  alone  :  or  it  may  be  com- 
plicated with  absence,  imperfect  development,  or 
closure  of  the  orifice  of  the  uterus.  Occasionally 
the  vagina  is  bifid,  and  the  atresia  affects  only 
one  side,  in  which  the  menstrual  fluid  of  the  cor- 
responding horn  of  the  uterus  may  accumulate, 
producing  the  condition  described  as  A«?nai:oZ:oZ/)os 
lateralis.  The  occlusion  may  first  affect  the  organ 
in  its  entire  length ;  or,  secondly,  for  a  half  or  third 
of  its  length,  most  frequently  towards  the  lower 
extremity ;  or,  thirdly,  it  may  be  simply  mem- 
branous, as  from  a  too  complete  hymen.  The  con- 
genital atresia  is  usually  complete,  so  that  the 
passage  to  and  from  the  uterus  is  perfectly  oc- 
cluded. Acquired  or  accidental  atresia,  on  the 
other  hand,  may  present  any  degree  of  constric- 
tion, fi-om  a  slight  and  partial  narrowing  of  the 
canal  up  to  its  total  obliteration.  We  find  it  re- 
sulting, first,  from  sloughing  after  labour,  when 
it  is  frequently  complicated  with  vesical  or  rectal 
fistulas;  secondly,  from  sloughing  after  fever; 
thirdly,  from  chronic  inflammations  and  ulcer- 
ations ;  fourthly,  from  applications  of  caustics. 

Symptoms  and  Diagnosis. — There  are  three 
stages  at  which  atresia  may  betray  itself  by 
symptoms.  First,  after  puberty  has  set  in,  the 
patient  has  the  usual  indications  that  ovulation 
is  taking  place,  but  she  suffers  fix)m  amenorrhaia. 
The  uterine  haemorrhage  is  taking  place ;  but  the 
extravasated  blood  is  detained  above  the  seat  of 
occlusion,  and  does  not  appear  externally.  Second- 
ly, in  some  women  dyspareunia  (impossibility  of 
copulation)  after  marriage  leads  to  the  examina- 
tion which  discovers  the  obstruction.  Thirdly, 
in  the  acquired  variety  the  difficulty  is  often  only 
discovered  in  consequence  of  the  dystocia  that  re- 
sults from  the  resistance  offered  to  the  advance 
of  the  foetal  head  by  the  constriction  of  the  canal. 
The  physical  examination  may  discover,  first, 
on  abdominal  palpation,  a  swelling  in  the  hypo- 
gastric or  inguinal  region,  due  to  the  accumula- 
tion of  menstrual  fluid  in  the  upper  parts  of  the 
sexual  canals.  Secondly,  on  vaginal  exploration 
being  attempted,  either  the  finger  is  soon  arrested 
within  tlie  labia,  or  a  bulging  fluctuating  pouch 
is  felt.  Thirdly,  we  then  examine  joer  rectum  or 
per  vcsicam  with  sound  or  finger,  or  through  these 
cavities  simultaneously,  combining  thi-  eiplora- 
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tion  by  means  of  the  fingers  of  one  hand  through 
the  available  openings  in  the  pelvic  floor,  with 
pressure  and  palpation  with  the  other  hand  above 
the  pelvic  brim.  The  exact  seat  and  extent  of 
the  occlusion  can  thus  be  detected,  and  at  the 
same  time  an  estimate  can  be  formed  of  the 
amount  of  accumulation  that  may  have  taken 
place  above  it. 

Pkognosis. — (1)  "Where  the  obstructing  mem- 
brane is  thin,  it  may  give  way  at  a  menstrual 
period,  or  under  a  gangrenous  process.  (2)  The 
sac  formed  by  the  dilated  uterine  or  Fallopian 
cavities  may  burst,  and  pour  its  contents  into  the 
peritoneal  cavity.  (3)  In  a  considerable  propor- 
tion of  cases  early  menopause  comes  on,  and  les- 
sens the  risk.  (4)  Patients  who  suffer  from  atresia 
vaginae,  even  when  they  have  been  relieved  by 
operative  measures,  show  a  tendency  to  die  of 
consumption. 

Treatment. — In  view  of  the  dangers  associated 
with  the  accumulation  of  menstrual  fluid  in  the 
genital  canals,  the  indication  usually  becomes 
very  clear  for  their  evacuation  by  perforating 
the  obstructing  tissues.  But  this  operation  has 
often  been  followed  by  disastrous  results.  Not  to 
speak  of  the  risks  of  wounding  the  bladder  or 
rectum,  or  of  setting  up  pelvic  cellulitis,  in  cases 
where  there  is  total  absence  of  the  vagina,  and  a 
canal  needs  to  be  tunnelled  to  the  uterus,  emptying 
of  a  haematometra  and  hsematokolpos  has  been 
followed  by  death,  sometimes  from  septicaemia, 
sometimes  from  bursting  of  the  sac  above  when 
pressure  is  made  on  it ;  or  dangerous  inflamma- 
tion has  been  set  up  in  the  pelvic  organs.  Care 
must  be  taken  never  to  empty  the  sac  by  pressure 
from  above,  but  by  washing  it  out  with  a  warm 
antiseptic  fluid  through  an  opening,  which  may  be 
made  under  antiseptic  precautions.  Where  the 
atresia  has  been  extensive,  there  is  a  strong  ten- 
dency to  its  repeated  closure.  This  must  be 
averted  by  making  the  patient  wear  a  glass  or 
vulcanite  tube,  filled  with  cotton  wadding  soaked 
in  carbolised  oil,  through  which  the  uterine 
cavity  can  be  occasionally  washed  out  until  it 
has  collapsed.  This  must  be  worn  for  some 
months,  until  the  vaginal  canal  has  fully  cica- 
trized around  it. 

2.  Displacements. — When  the  perinseum  has 
become  relaxed  or  lacerated,  hernia  of  the  pelvic 
contents  is  apt  to  occur  to  a  greater  or  less  extent. 
The  descent  of  the  uterus  in  such  cases  has  com- 
monly been  regarded  as  their  most  important 
feature,  and  they  have  generally  been  described 
as  prolapsus  uteri.  When  the  protrusion  or  her- 
niation, however,  is  complete,  the  walls  of  the 
hernial  sac  are  formed  chiefly  by  the  walls  of  the 
vagina,  and  we  get  the  most  extensive  displace- 
ment, or  inversion,  of  the  vagina.  The  symptoms 
and  treatment  of  this  inversion  belong  to  the  his- 
tory of  uterine  displacements.  But  we  may  have 
displacement  of  one  or  other  of  the  vaginal  walls 
as  an  independent  mischief,  or  as  the  most  pro- 
minent disturbance,  in  a  case  where  the  retentive 
power  of  the  pelvic  floor  is  impaired.  If  the  ante- 
rior wall  of  the  vagina  descend,  it  carries  with  it 
the  back  wall  of  the  hladdei—C7/sioccle.  If  the 
posterior  vaginal  wall  descend,  it  brings  with  it 
the  anterior  wall  of  the  Tectum— rectocele.  _ 

The  treatment  of  these  conditions  is  either 
palliative  or  radical.  The  palliative  treatment  is 
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effected  by  the  use  of  astringent  injections,  and 
the  application  of  vaginal  pessaries — such  aa 
the  Hodge  pessary  with  cross  bars  towards  its 
lower  end.  The  radical  treatment  implies  a 
plastic  operation  for  repair  of  the  relaxed  or 
ruptured  perinaeum,  or  for  producing  a  contrac- 
tion in  the  displaced  vaginal  waU. 

3.  Foreign  Bodies. — The  vaginal  canal  is 
sometimes  found  occupied  by  foreign  bodies. 
Every  gynaecologist  has  met  with  cases  where  pes- 
saries have  been  left  in  for  years,  until  by  their 
presence  and  pressure  they  began  to  set  up  ulce- 
rative processes  in  the  vaginal  walls.  Introduced 
at  first  with  a  useful  object,  and  producing  for  a 
time  a  beneficial  effect,  their  presence  has  some- 
times been  forgotten,  until  the  discharges  they  ex- 
cited has  recalled  attention  to  them.  But  bodies 
of  quite  another  kind  are  sometimes  met  with, 
usually  introduced  by  patients  with  onanistic  pro- 
pensities. Corks,  pieces  of  wood,  pomade-pots, 
fir-tops,  dram-glasses,  etc.,  have  been  met  with 
in  such  cases.  Portions  of  glass  specula  and  of 
glass  syringes  have  sometimes  broken  off  in  the 
hands  of  practitioners  or  patients.  Ascarides 
and  other  parasites  seem  occasionally  to  make 
their  way  from  the  anus  into  the  vagina. 

Some  of  these  foreign  bodies  are  very  easy  of 
removal.  Others  are  a  source  of  great  difliculty 
— those  more  especially  which  have  become  im- 
bedded to  some  extent  in  the  vaginal  walls.  Thus 
it  may  become  necessary  to  anaesthetize  the 
patient,  to  lay  hold  of  the  foreign  body  with  a 
polypus  forceps  or  vulsellum,  and  to  detach  it 
with  the  fingers  or  with  a  knife  from  the  tissues 
that  have  granulated  round  it,  before  it  can  be 
withdrawn. 

4.  Inflammation. — Stnon.  :  Colpitis  ;  Vagi- 
nitis.— Apart  from  gonorrhceal  infiammation  of 
the  vagina  we  may  have  colpitis  of  a  non-spe- 
cific character,  either  as  a  primary  disease,  origi- 
nating in  itself,  or  spreading  to  it  from  the 
neighbouring  structures.  The  causes  of  inflam- 
mation commencing  in  the  vagina  are  found  in 
chUls  (puerperal  or  menstrual)  ;  injuries  (as  from 
rude  use  of  obstetric  and  gynaecological  instru- 
ments) ;  prolonged  presence  of  pessaries  ;  exces- 
sive coition ;  irritants  (as  in  cases  where  nitrate 
of  silver  applied  to  the  cervix  has  acted  on  the 
vaginal  mucosa);  neoplasms;  and  some  of  the 
fevers.  In  elderly  women  we  meet  with  a  colpitis 
senilis  or  vetularum  (Euge),  the  cause  of  which 
is  not  easily  traceable,  in  which  the  mucous  mem- 
brane, especially  of  the  upper  part  of  the  vaginal 
tube,  sheds  its  epithelial  covering  in  patches, 
becomes  studded  here  and  there  with  papillary 
granulations,  and  shows  a  tendency  to  cicatricial 
contractions.  In  other  women  the  colpitis  in  its 
acute  forms  is  found  as  a  catarrh  of  the  mucosa, 
attended  with  swelling,  rapid  desquamation  oi 
epithelial  cells,  and  exudation  of  a  serous  fluid, 
which  mixed  with  the  granular  cells  produces  a 
milky  discharge.  In  the  chronic  forms  the  dis- 
charge becomes  more  creamy  or  purulent,  as  the 
exudation  is  less  copious,  and  there  is  more  exfo- 
liation of  degenerated  and  often  unripe  epithelial 
cells ;  and  then  the  surface  is  often  thickly 
strewn  with  rod  papillae,  over  which  the  epithelium 
is  almost  destroyed.  The  symptoms  are  local 
discomfort,  and  leucorrhaeal  discharges  of  various 
kinds ;  and  the  diagnosis  is  made  by  examination 
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of  the  discharge,  and  exposure  of  the  affected  sur- 
face by  means  of  the  speculum. 

The  treatment  in  the  acute  stage  is  directed 
to  keeping  the  part  at  rest,  and  using  sedative  in- 
jections. In  the  chronic  forms  the  use  of  the  in- 
jection or  douche  must  be  steadily  persevered  in. 
The  canal  must  be  washed  out  with  a  stream  of 
hot  water,  in  the  last  pint  of  which  alum  or  some 
other  astringent  has  been  dissolved.  Where  an 
acute  process  is  likely  to  become  chronic,  or  in 
the  chronic  forms  attended  with  granulations  on 
the  surface,  it  is  well  to  apply  with  a  mop  or 
brush  a  solution  of  nitrate  of  silver  containing 
half  a  drachm  to  the  ounce.  Frequently  the  use 
of  pessaries  of  oxide  of  zinc,  bismuth,  or  iodide 
of  lead,  proves  useful  in  cases  where  patients 
have  difSculty  in  using  the  syringe  or  douche. 
In  the  colpitis  senilis  the  distress  which  the 
patient  feels  from  the  irritating  discharge  is 
best  relieved,  and  the  unhealthy  surface  is  most 
speedily  brought  to  heal,  by  the  application  of 
bismuth  powder,  through  a  speculum  or  other 
tube,  to  the  mucous  membrane,  after  washing  or 
wiping  away  the  secretion. 

6.  Injuries. — It  is  principally  in  connexion 
with  labour  that  the  vaginal  walls  are  liable  to  be 
injured.  Not  only  in  operative  cases  where  the 
walls  may  get  bruised  and  torn,  or  in  tedious 
cases  where  the  walls  are  so  long  compressed  that 
they  may  afterwards  slough  and  become  the  seat 
of  fistulse,  but  even  in  ordinary  cases  the  vaginal 
mucous  membrane  is  almost  always  fissured,  or 
torn  more  or  less  deeply,  at  its  lower  extremity. 
These  lacerations  are  mainly  important  because 
of  their  liability  to  become  the  channels  tlirough 
which  septic  matters  are  absorbed  in  the  puer- 
peral patient.  In  every  case  where  there  is  a 
chance  of  infection,  the  canal  should  be  syringed 
with  a  solution  of  carbolic  acid  ;  and  it  is  a  further 
safe  precaution  to  keep  the  raw  surface  dusted 
with  a  powder  of  several  grains  of  starch  com- 
bined with  one  grain  of  salicylic  acid,  or  with 
iodoform. 

6.  Neoplasms. — Fibromata  affect  most  fre- 
quently the  anterior  wall  of  the  vagina.  They 
may  be  either  sessile  or  pedunculated.  They  do 
not  give  rise  to  much  distress,  except  from  their 
pressure  on  the  bladder,  or  from  their  protruding 
through  the  vulva.  Extirpation  affords  the  only 
cure,  and  in  carrying  out  the  operation  care  has 
to  be  taken  to  avoid  injuring  the  bladder  or  ure- 
thra when  they  are  seated  anteriorly,  and  the  rec- 
tum when  they  spring  from  the  posterior  wall. 
Sarcomata,  round-celled  or  spindle-celled,  have 
been  in  some  few  cases  found  springing  from  the 
vaginal  walls.  They  have  sometimes  been  de- 
scribed as  growing  from  the  submucous  tissue. 
In  the  only  case  which  the  writer  has  met  with, 
the  growths  arose  from  the  mucous  membrane. 
Early  extirpation  is  indicated.  These  growths 
tend  to  recur.  Carcinoma,  more  markedly  even 
than  the  other  neoplasms,  is  oftener  a  secondary 
than  a  primary  affection  in  the  vaginal  walls.  It 
may,  however,  originate  in  the  vagina  itself,  run- 
ning a  course  at  least  as  rapid  as  in  the  uterus, 
and  usually  leading  early  to  infiltration  of  the  in- 
guinal glands.  It  only  admits  of  palliative  treat- 
ment. Gystomata,  like  the  simple  solid  tumours, 
are  most  frequent  on  the  anterior  wall.  The 
contents  are  usually  pale,  and  where  they  have 
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attained  the  size  of  a  walnut,  water}'.  In  the 
smaller  cysts  the  contents  are  more  viscid.  Some 
seem  to  result  from  cavities  into  which  blooa 
has  been  extravasated,  and  then  the  contents  are 
brownish.  They  must  be  freely  evacuated,  and 
iodine  or  nitrate  of  silver  applied  to  their  lining 
membrane ;  otherwise  they  are  apt  to  be  re-filled. 

7.  Vaginismus. — Under  this  designation  has 
been  described  an  affection  of  the  vaginal  orifice, 
which  is  not  infrequent  among  recently  married 
women,  and  which  utterly  unfits  the  subjects 
of  it  for  enduring  coition.  In  some  of  them  tlie 
hymen  is  unruptured,  and  there  are  excoriations 
at  its  base,  towards  the  navicular  fossa.  More 
frequently  the  hymen  has  been  infringed,  but 
the  lacerations  resulting  from  the  immissio  penis 
have  not  healed,  or  fissures  have  formed  at  the 
roots  of  the  hymeneal  flaps,  and  a  chronic  inflam- 
mation is  set  up  in  the  tissues,  which  renders 
them  exquisitely  sensitive.  In  such  a  condition 
any  touch,  even  of  the  finger,  causes  intense  pain, 
and  when  an  attempt  is  made  to  pass  through 
the  orifice,  the  constrictor  vagina  and  the  lower 
fibres  of  the  levator  ani  are  thrown  into  a  tenes- 
mic  state,  which  prolongs  the  suffering.  The 
leading  symptom  is  the  distressing  dyspareunia  ; 
and  the  diagnosis  is  made  by  the  touch  of  the 
finger,  supplemented  by  inspection.  An  examina- 
tion can  often  be  effected  only  when  the  patient 
is  placed  under  anaesthetics. 

TBEA.TMENT.—  Treatment  of  a  palliative  kind 
may  be  attempted,  making  the  patient  use  sitz- 
baths  and  apply  emollients  and  sedatives.  But 
it  is  far  more  satisfactory  to  have  recourse  to 
radical  measures.  The  patient  being  under  the 
influence  of  chloroform,  the  fragments  of  the 
hymen  should  be  pared  or  clipped  off.  An 
incision  should  be  made  on  each  side  of  the 
vaginal  opening  towards  its  posterior  aspect, 
running  in  a  direction  outwards  and  backwards, 
and  passing  through  the  whole  thickness  of  the 
mucous  membrane,  and  some  portion  of  the 
thickness  of  the  constrictor  muscle.  The  points 
of  four  fingers  of  the  hand  gathered  together  and 
well  greased,  should  then  be  passed  through  the 
dilated  opening,  so  as  fully  to  distend  it,  and  pro- 
duce complete  relaxation  of  the  sphincter.  With 
due  care  the  bleeding  is  trifling;  the  wound 
heals  kindly;  and  undue  contraction  is  prevented 
by  making  the  patient  wear,  for  half  an  hour  or 
longer  twice  a  day,  a  thick  vaginal  bougie.  For  a 
time  the  introduction  of  the  bougie  is  resented, 
but  the  pain  passes  off  when  it  is  kept  in  posi- 
tion ;  and  after  a  few  days  its  passage  ceases  to  be 
painful.  This  operation  can  be  carried  out  with  a 
very  confident  expectation  that  the  dyspareunia 
will  disappear ;  and  if  no  other  complication  be 
present,  the  probability  is  that  conception  will 
ensue.  Alkxander  Russell  Simpson. 

VALENCIA,  on  the  east  coast  of  Spain. 
A  dry,  variable,  mild,  winter  climate.  Mean 
winter  temperature,  49-7"  Fah.  Prevailing 
winds  E.  (moist),  W.  and  S.W.  (rough).  See 
Climate,  Treatment  of  Disease  by. 

VALS,  in  France. — Alkaline  waters.  See 
Mineral  Waters. 

VALVES,  Diseases  of.  Sec  Heart,  Valves 
OF,  Diseases  of;  and  Psxobcs,  Diseases  of. 
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VABICELIjA  (dim.  of  Variola).^A  sy- 
aonym  for  chicken-pox.    See  Chicken-Pox. 

VAKICOCEIiE  {varix,  a  dilated  vein,  and 
«r)A7j,  a  tumour). — Synon.  :  Fr.  VaricocUe ;  Ger, 
Krampfaderbruch. 

Definition. — A  dUated,  elongated,  and  tor- 
tuous condition  of  the  veins  of  the  spermatic 
cord,  due  either  to  increased  pressure  ■within  the 
vessels,  or  to  diminished  resistance  in  the  walls 
of  the  vessels  and  the  surrounding  structures. 

Pathology. — The  testicle,  probably  like  other 
■glands,  receives  supplies  of  blood  varying  with 
its  activity;  and  the  veins  are  numerous  and 
tortuous,  freely  anastomose,  are  liable  to  inter- 
niittent  compression  in  their  passage  through  the 
inguinal  canal  from  muscular  contraction,  and 
xerminate  on  each  side  in  a  single  vein,  -which, 
like  the  companion  artery,  is  remarkable  for  its 
great  length  and  small  size.  These  conditions 
are  favourable  to  the  production  of  dilatation 
^nd  varicosity.  Diminished  resistance  in  the  walls 
of  the  vessels  and  surrounding  structures,  is, 
however,  probably  the  chief  cause.  Varicocele  is 
•so  much  more  frequent  in  the  left  than  in  the 
right  spermatic  cord,  and  when  present  in  both 
is  so  much  larger  in  the  left,  that  the  inferior 
muscular  development  of  the  left  side  of  the  body 
from  predominant  use  of  the  right  is  very  pos- 
sibly a  predisposing  cause.  The  termination  of 
the  left  spermatic  vein  at  right  angles  in  the 
renal  vein,  as  compared  with  the  termination  of 
the  right  vein  at  an  acute  angle  in  the  inferior 
vena  cava,  and  the  relation  of  the  left  vein  to 
the  sigmoid  flexure,  have  been  suggested  as  pos- 
sible exciting  causes ;  but  their  influence,  if  any, 
must  be  slight. 

Symptoms. — Varicocele  is  generally  painless, 
but  is  sometimes  associated  with  neuralgia  or 
hypersesthesia  of  the  testicle.  The  subjects  of  it 
sometimes  complain  of  a  feeling  of  weight  or 
uneasiness  in  the  part,  after  standing  or  pro- 
longed exercise ;  and  in  extreme  cases,  when  the 
scrotum  is  very  much  relaxed,  labouring  men 
have  found  it  a  mechanical  hindrance  in  their 
work.  The  testicle  is  usually  normal,  but  is 
sometimes  soft  and  even  atrophied,  but  these 
conditions  of  the  testicle  are  probably  the  result 
of  other  causes,  and  not  of  the  varicocele.  In 
such  cases  the  patient  is  generally  very  hypo- 
chondriacal. 

DuGNOSis. — The  diagnosis  is  easy.  The  veins 
can  be  readily  felt,  and  have  been  aptly  com- 
pared to  a  bag  filled  with  worms. 

Tbeatmbnt. — In  slight  cases  of  varicocele  no 
treatment  is  required.  The  use  of  a  light  truss, 
with  pressure  sufficient  to  take  off  the  weight  of 
the  superincumbent  column  of  blood  from  the 


spermatic  veins. 


without  interfering  with  the 


current  of  blood  through  the  spermatic  artery, 
has  been  recommended  with  advantage.  A  well- 
fitting  suspensory  bandage,  cold  bathing,  avoid- 
ance of  constipation,  and  tonics,  will  suffice  for 
most  cases;  and  if  operative  interference  be 
requisite,  the  writer  has  found  excision  ot  the 
veins,  with  antiseptic  precautions,  most  satistao- 
tory.  Subcutaneous  ligature  and  division  ot  the 
veins  have  been  recommended;  but  the  result  is 
always  uncertain,  and  sometimes  unsuccesstul. 

J.  McCabthy. 
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VAEICOSE  VEINS.  See  Veins,  Dis- 
eases  of ;  and  Vaeicocblb. 

VABIETIES  OP  DISEASE.  See  Dis- 
ease, Types  and  Varieties  of. 

VAEIOLA  {varius,  spotted). — A  synonym 
for  small-pox.    See  Small-Pox. 

VABIOLOID  (variola,  small-pox,  and  6»5os, 
form). — This  term  has  been  applied  to  a  disease 
which  has  the  characters  of  variola  in  a  mild 
form,  but  which  is  really  small-pox  modified  by 
previous  vaccination  or  inoculation.  See  Smaix- 
pox. 

VEGETABLE   PABASITES.    See  Pa- 

EASITES. 

VEGETABLE  POISONS.    See  Poison- 
ous Food  ;  and  Poisons, 

VEGETATIONS  {;vegeo,  I  grow).— In  mo- 
dern pathology  this  term  is  usually  applied  to 
growths  and  deposits  connected  with  the  valves 
of  the  heart  (see  Heaet,  Inflammation  of).  The 
name  is  also  given  to  excessive  granulations  on 
wounds,  and  to  warty  growths. 

VEINS,  Diseases  of. — Synon.  :  Fr.  Mala- 
dies des  Veines  ;  Ger.  Krankheiten  der  Adern. 

The  diseases  of  veins  will  be  described  in  the 
following  order: — 1.  Inflammation;  2.  Varix; 
3.  Hypertrophy  ;  4.  Atrophy  ;  5.  Degenerations  ; 
6.  Phleboliths  ;  7.  Wounds ;  8.  Parasites ;  and 
9.  New  Growths.  Neither  thrombosis  nor  py- 
aemia, except  in  so  far  as  they  affect  the  vessel- 
walls,  will  be  discussed  here.  Until  late  years, 
the  term  phlebitis  included  these  diseases  and 
many  others,  but  they  have  been  gradually 
separated  now  {see  Py.emia;  and  Thrombosis). 
The  subject  of  the  entrance  of  air  into  veins  is 
also  separately  considered.  See  Veins,  Entrance 
of  Air  into. 

1.  InfLammation.  —  Synon.:  Phlebitis;  Fr. 
Phlebite;  Ger.  Venenentziindung. 

Definition. — Inflammation  of  the  coats  of  a 
vein,  associated  with  changes  in  the  blood  pass- 
ing through  the  inflamed  spot. 

Vaeieties. — Numerous  varieties  of  phlebitis 
exist,  but  no  satisfactory  classification  of  them 
has  yet  been  made.  Indeed,  three  methods  of 
classifloation  are  suggested,  namely,  1,  according 
to  the  intensity  of  the  inflammation — acute,  sub- 
acute, or  chronic ;  2,  according  to  the  condition 
of  the  thrombus  formed— whether  adhesive  or  sup- 
purative ;  and  3,  according  as  the  inflammation 
affects  the  different  parts  of  the  walls — endo-. 
meso-,  exo-,  and  peri-phlebitis.  The  latter  com- 
mends itself  as  the  best,  as  it  is  chiefly  with  tbt 
walls  of  the  vessels  we  have  to  do.  Practically 
however,  we  may  discuss  the  subject  under  twc 
heads,  namely  endophlebitis  and  periphlebitis. 

JStiolooy. — The  chief  cause  of  endophlebUifi 
is  the  formation  of  a  thrombus,  and  whatever 
leads  to  the  one  will  cause  the  other.  It  is 
especially  common  in  the  last  stages  of  exhaust- 
ing diseases,  such  as  phthisis,  and  as  a  compli- 
cation or  sequela  of  the  acute  specific  fevers. 
See  Thrombosis. 

Periphlebitis,  being  allied  to  phlegmonous  ery- 
sipelas, is  set  up  by  like  causes.    When  open 
wounds  exist,  whether  old-standing  ulcere,  receut 
wounds,  amputation  flaps,  or  direct  wounds  of" 
veins,  and  when  they  are  associated  with  bad 
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hygiene,  there  is  a  tendency  to  this  form  of  in-  , 
fliimnmtion.    Overcrowding  is  a  fruitful  source 
of  this  and  alii  ed  diseuses  ;  and  the  same  must  be 
said  of  chronic  visceral  trouble,  such  as  kidney- 
disease. 

Anatomical  Chakactebs  and  Patholoqt. — 
The  pathology  of  phlebitis  taken  in  the  limited 
sense  referred  to,  as  it  affects  the  vessel-walls, 
is  best  discussed  according  as  the  influences 
■which  alter  the  normal  condition  arise  (a)  in  the 
blood,  or  (6)  external  to  the  vessel-wall. 

(a)  The  inner  wall  of  a  vein  consists  of  an  en- 
dothelial layer,  supported  on  a  subendothelial 
basis  of  connective  tissue.  It  is  extravascular, 
but  under  certain  circumstances  is  liable  to  in- 
flammatory and  other  changes. 

From  within  the  vessel  the  only  possible  irri- 
tation must  come  from  the  blood.  That  fluid 
blood,  however  loaded  it  may  be  -with  poisonous 
matter,  can  cause  an  appreciable  change  in  the 
coats  of  the  vein,  is  not  known  or  believed. 
Blood,  however,  when  coagulated,  does  cause 
changes  in  the  vessel-waU,  and  the  presence  of 
this  deposited  fibrin,  coagulated  blood,  adhesive 
clot,  or  thrombus,  by  whichever  name  we  prefer 
to  call  it,  is  the  starting-point  of  whatever  en- 
dothelial change  is  derived  from  within.  When 
a  thrombus  forms,  contraction  of  the  vessel-wall 
and  staining  of  the  intima  occur ;  the  staining 
is  exactly  commensurate  with  the  extent  of  the 
thrombus,  and  is  of  a  uniform  reddish  hue.  The 
irritation  set  up  by  the  thrombus  will  cause  a 
determination  of  blood  in  the  vasa  vasorum,  and 
the  sheath  and  the  outer  and  middle  coats  of 
the  vein  become  injected  and  thickened.  The 
endothelia  now  swell,  the  sub-endothelial  cells 
become  more  numerous,  active,  and  finally  find 
their  way  into  the  thrombus.  There  will  in  this 
way  result  an  adhesion  between  the  vessel-waU 
and  the  thrombus,  especially  at  its  lower  end, 
where  it  occupies  the  whole  calibre  of  the  vessel. 

From  the  contraction  of  the  thrombus  and  the 
paralysis  of  the  muscular  fibres  of  the  middle 
coat,  the  vein  will  be  thrown  into  longitudinal 
folds ;  these  effects,  however,  are  purely  mecha- 
nical, as  by  injecting  the  vein  with  water  the  folds 
readily  disappear.  The  idea  that  a  fluid  lymph 
was  effused  on  the  inner  surface  of  the  vein  was 
long  believed.  Experiments  appeared  to  show  that 
after  irritation  lymph  was  efiised  on  the  inner 
surface  of  the  vein.  The  details  of  the  experi- 
ments, however,  were  proved  to  have  been  inaccu- 
rately performed,  as  lymph  was  allowed  to  travel 
through  the  openings  made  in  the  veins,  for  the 
purpose  of  inducing  the  irritation.  When  this 
was  prevented  by  tying  firmly  the  mouth  of  the 
opening  through  which  the  irritating  substance 
(say  a  needle)  was  introduced,  not  only  no  lymph 
was  found,  but  the  blood  remained  fluid,  and  no 
change  took  place  in  the  vessel-wall.  The  end 
of  the  relationship  between  the  thrombus  and 
the  vessel  may  then  be  one  or  the  other  of  the 
following : — liquefaction  of  the  thrombus  and 
return  to  the  normal  state  of  the  vessel ;  adhesion 
between  thrombus  and  vessel-wall,  growing  more 
and  more  intimate,  the  vessels  of  the  outer  coat 
and  the  thrombus  becoming  continuous;  thewhole 
of  the  vein  and  contents  may  become  a  streak  of 
fibrous  tissue ;  or  they  may  undergo  calcareous 
infiltration. 
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(Jj)  The  sheath  and  the  outer  coat  are  the 
parts  of  the  vein  first  liable  to  iufliimmatory 
or  otlier  changes  commencing  from  viithoul. 
Around  superficial  veins  especially,  the  tissue  is 
loose  and  areolar,  and  in  it  the  lymphatics 
travel  upwards  to  the  glands.  Pus  finding  its 
way  into  this  loose  tissue  is  readily  conducted 
upwards  or  downwards.  The  old  name  for  ppri- 
phlebitis  was  '  suppurative  '  or  '  diffuse '  phle- 
bitis ;  it  is  a  disease  allied  to  phlegmonous  ery- 
sipelas, the  pus  in  phlebitis  travelling  along  the 
loose  connective  tissue  surrounding  the  veins,  in- 
stead of  being  diffused  in  the  general  connective 
tissue,  as  in  phlegmonous  erysipelas.  The  origin- 
of  the  inflammation  may  be  in  an  open  wound, 
an  ulcer,  an  extravasation  of  blood,  an  abscess,, 
especially  ischio-rectal ;  in  a  viscus  such  as  the 
bladder  or  prostate  ;  in  the  separation  of  the  pla- 
centa ;  or  as  a  consequence  of  osteomyelitis.  Na 
change  need  necessarily  occur  at  the  wound;  the- 
surface  may  remain  healthy,  whilst  the  inflam- 
mation extends  along  the  sheath  of  a  vein  leading 
from  it.  It  may  be  some  distance  above  the 
wound  that  the  effect  of  the  inflammation  shows 
itself;  if  on  the  leg  the  pus  may  develop  in  the 
region  of  the  popliteal  space,  if  in  the  forearm 
at  the  elbow  or  axilla.  The  spot  is  apparently 
largely  determined  by  the  looseness  of  the- 
tissue.  The  inflammation  set  up  ends  in  the  for- 
mation of  pus,  which  may  accumulate  in  suffi- 
cient quantity  to  form  a  large  abscess.  Several 
effects  will  follow  these  changes  on  the  sheath. 
First,  the  nutrition  of  the  coats  of  the  vein  will 
be  interfered  with,  through  the  blocking  up  of 
the  vasa  vasorum.  Secondly,  there  will  ensue 
paralysis  of  the  muscular  fibres  of  the  middle 
coat.  Thirdly,  the  nutrition  of  the  intima  will 
be  disturbed,  giving  rise  to  cloudy  swelling  of 
the  cells,  loss  of  smooth  surface,  and  then,  as  n 
consequence  of  the  roughened  wall  presented  to- 
the  passing  blood,  coagulation  of  the  fibrin  and 
the  formation  of  a  thrombus.  As  the  change  is 
sudden,  the  blood  coagulates  quickly,  and  a  clot 
is  formed  which  is  non -laminated,  and  com- 
mensurate with  the  extent  to  which  the  ves- 
sel-wall is  affected.  The  pus  formed  gradually 
finds  its  way  to  the  surface,  points,  and  escapes 
either  by  natural  or  by  artificial  means.  That 
the  pus  found  its  way  inwards  was  long  be- 
lieved, and  the  clot  was  spoken  of  as  a  '  sup- 
purative '  thrombus,  in  the  belief  that  pus  actually 
existed  in  the  thrombus.  At  most  the  thrombus 
presents  only  a  puriform  appearance,  and  pus  is 
not  now  believed  to  get  from  without  to  within 
a  vein.  The  adhesion  between  the  wall  and  a 
thrombus  so  formed  is  very  loose,  and  easily 
disturbed ;  the  consistence  of  the  thrombus  itself 
is  loose,  its  tissue  friable  and  easily  broken  up ; 
and,  as  a  consequence,  particles  may  become 
detached  and  washed  into  the  blood-stream, 
forming  emboli.  See  Embolism;  and  Throm- 
bosis. 

Symptoms. — {a)  Endophlcbitis,OT  adhesive  phle- 
bitis, being  for  the  most  part  a  local  disease,  few 
constitutional  symptoms  are  present.  The  vein 
becomes  hard,  swollen,  and  tender;  opposite  the 
valves  distinct  prominences  occur  where  the 
blood  has  first  become  stagnant;  the  limb  be- 
comes stiff;  and  sharp,  shooting,  darting  pains 
occur  along  the  course  of  the  vessel.    The  train 
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of  symptoms  -will  vary  according  as  the  veins 
axe  superficial  or  deep.  If  they  are  superficial, 
the  veins  can  be  felt  beneath  the  skin ;  the  skin 
over  them  is  of  a  livid  red  hue ;  and  there  is 
but  little  cedema  of  the  tissues.  If,  on  the  other 
hand,  deep  veins  are  affected,  the  results  will 
vary  according  as  the  phlebitis  involves  the  main 
venous  trunk  or  the  veins  of  secondary  import- 
ance. Should  the  main  venous  trunk  become 
blocked,  as  in  phlegmasia  dolens,  the  -whole  limb 
is  s-wollen,  the  skin  is  pale,  the  superficial  veins 
become  obscured,  and  the  extremity  affected  is 
tense  and  heavy.  Should  it  be  other  than  the 
main  venous  trunk  that  is  affected,  say  the 
tibial  instead  of  the  common  femoral,  the  part 
becomes  hard  and  swoUen,  the  superficial  veins 
are  full  and  prominent,  but  there  need  be  no  ex- 
tensive superficial  cedema  in  either  case.  The 
constitutional  symptoms  are,  so  long  as  the 
disease  is  localised,  but  slight ;  should,  hovcever, 
pus  form,  or  the  clot  break  dow,  pyaemia  and 
embolism  may  occur  and  lead  to  a  fatal  result. 

(6)  Periphlebitis,  or  suppurative  plilebitis,  oc- 
curs only  -when  a  person  -who  is  the  subject 
of  visceral  disease,  or  who  is  exposed  to  bad 
hygienic  conditions,  suffers  some  local  injury. 
The  inflammatory  condition,  and  it  may  be  the 
pus  formed,  can  be  followed  along  the  course  of 
the  vein,  until  it  develops  in  some  part  where  the 
connective  tissue  is  looser  than  elsewhere.  Here 
an  abscess  rapidly  forms ;  the  vessel  is  swollen 
and  hard;  the  tissues  become  oedematous  for 
some  distance  below  the  inflamed  spot  in  the 
vein ;  and  the  pain,  at  first  of  a  shooting  charac- 
ter, becomes  throbbing  as  pus  forms.  The  consti- 
tutional symptoms  are  of  a  typhoid  character :  a 
feeble  fluttering  pulse,  foul  mouth  and  tongue, 
irritable  stomach,  diarrhoea,  foetid  breath,  with 
muttering  delirium.  The  majority  of  such  cases 
(lie.  The  disease  is  only  a  part  of  pyaemia.  See 

PTy"EMIA. 

Gouty  phlebitis  is  a  name  assigned  to  a  con- 
dition rather  than  to  a  disease.  There  is  a 
tendency  in  persons  suffering  from  gout  to  de- 
velop adhesive  phlebitis;  and  when  varicose 
veins  exist  in  a  gouty  person,  they  are  espe- 
cially the  seat  of  the  changes  that  go  by  the 
name  of  gouty  phlebitis.  Whether  it  is  the 
vein  itself  or  the  overlying  structures  that  are 
attacked,  it  is  impossible  to  say,  the  symptoms 
in  each  appearing  together.  The  skin  over  the 
vein  becomes  of  a  dusky,  or  at  times  of  a  livid 
red  hue,  for  some  distance  around ;  the  vein  may 
be  felt  to  be  hard ;  the  limb  is  slightly  oedema- 
tous ;  the  temperature  of  the  part  is  but  little, 
if  at  all,  raised ;  and  the  pain  is  not  troublesome. 
The  disease  is  peculiar,  inasmuch  as  all  the 
symptoms  may  disappear  from  one  part  and  ap- 
pear in  another.  Its  apparent  metastases,  its 
indefinite  symptoms,  and  its  troublesome  recur- 
rences, have  gained  for  this  disease  the  epithet 
'gouty.'  The  evidence  derived  from  the  treat- 
ment, however,  with  regard  to  the  pathology  of 
this  disease,  rather  negatives  its  gouty  nature, 
and  points  to  a  condition  of  loss  of  tone,  asso- 
ciated with  local  erythema. 

Diagnosis.— Inflammation  of  the  veins  has  to 
be  diagnosed  from  inflammation  of  the  lympha- 
tics, and  from  erysipelas.  In  the  case  of  the  lym- 
phatics, the  glands  are  tender  and  enlarged  from 
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an  early  period  of  the  disease,  the  streaks  are 
rosy-red  and  in  large  numbers;  in  erysipelas, 
the  redness  is  a  general  blush.  But  it  must  be 
remembered  that  both  of  these  conditions  are 
associated  with  phlebitis,  and  that  all  tend  to- 
wards pysemia. 

Peognosis. — Iq  endo-  or  adhesive  phlebitis, 
the  prognosis,  in  regard  to  the  thrombus,  is 
that  it  wiU  be  gradually  absorbed,  or  that  it 
will  become  incorporated  with  the  wall  of  the 
vein,  and  reduced  to  a  cellular  cord.  In  regard 
to  the  walls  of  the  vein,  they  may  return  to  their 
normal  state,  remain  permanently  thickened,  be- 
come adherent  to  the  thrombus  ;  or  the  cellular 
cord,  formed  by  the  remains  of  vessel-wall  and 
thrombus.may  become  perforated,  allowing  blood 
again  to  flow  through  it.  In  peri-  or  suppurative 
phlebitis,  the  prognosis  is  bad,  in  regard  both  to 
the  life  of  the  patient,  and  the  recovery  of  the 
vessel. 

Treatment. — In  all  forms  of  phlebitis  we  must 
insure  absolute  rest  by  confining  the  patient  to 
bed,  and  by  fixing  the  whole  limb  between  sand- 
bags, or  by  means  of  splints.  This  is  essential 
to  procure  diminution  of  paia,  and  to  lessen  the 
chance  of  breaking  off  a  fragment  of  the  clot, 
whereby  fatal  embolism  might  be  caused.  Hot 
fomentations  are  by  far  the  most  agreeable  and 
soothing  application.  When  abscesses  form, 
poultices  are  required ;  and  to  remove  hardness, 
after  acute  symptoms  are  gone,  salt  and  nitre 
poultices  are  useful.  When  abscesses  form  they 
must  be  opened.  Any  oedema  or  general  thicken- 
ing that  may  remain  must  be  combated  by  Mar- 
tin's elastic  bandages.  Medicines,  except  those 
given  to  support  the  patient's  strength;  such  as 
bark  and  ammonia,  and  the  like,  are  not  indi- 
cated. Calomel  and  opium  are  not  administered 
now  as  they  once  were,  as  a  specific  to  resolve 
the  clot  and  restore  the  vein.  Opium  is  given 
only  to  aUay  pain,  and  the  less  the  drug  is  used 
for  that  purpose,  so  much  the  better  chance  has 
the  patient  of  recovery.  The  treatment  of  peri-, 
suppurative,  or  diffuse  phlebitis  is  to  be  con- 
ducted at  flrst  on  the  same  principles,  but  the 
further  treatment  is  discussed  under  pyaemia. 
See  Py.s;m:ia  ;  and  Theombosis. 

2.  Varicose  Veins. — Synon.  :  Varix  ;  Phle- 
bectasis ;  Fr.  Varice  ;  Ger.  Krampfader. 

Definition. — Veins  which  are  increased  in 
length,  diameter,  and  thickness. 

.ffilTioLOOT. — As  the  current  in  the  veins  is 
dependent  on  a  free  and  sufficient  circulation 
through  the  heart,  the  arteries,  the  capillaries, 
and  the  veins  themselves,  whatever  interferes 
with  the  passage  of  blood  through  any  of  these 
will  predispose  to  varicosity.  Hence  feeble  action 
of  the  heart,  obstruction  of  the  current  of  blood 
in  the  arteries,  the  involvement  of  the  capillaries 
in  any  inflamed  or  thickened  mass  of  indurated 
connective  tissue,  wiU  check  the  free  passage  of 
the  blood,  and  so  withhold  the  vis-a-tergo  ne- 
cessary for  driving  the  blood  along  the  vein.  In 
consequence,  the  blood-current  in  the  veins  will 
be  retarded,  and  the  increased  pressure  on  the 
vessel-wall  will  cause  dilatation.  In  the  veins 
themselves  the  onward  current  may  be  impeded 
by  a  tight  garter,  the  pressure  of  a  tumour, 
aneurismal  vnrix,  the  pressure  of  a  truss,  a  full 
rectum,  a  gravid  uterus,  dilatation  of  the  right 
5S 
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heart,  emphysema,  and  prolonged  standing.  A 
person  engaged  in  any  employment  that  nocessi- 
tiitos  much  standing,  and  (^specially  when  in  ad- 
dition there  is  leaning  forwards,  as  over  a  counter 
or  a  wash-tub,  throws  most  of  the  strain  on  the 
muscles  of  the  calf.  The  continued  use  of  these 
muscles  will  cause  a  determination  of  blood  to 
them,  and  by-and-by  the  full  current  in  the  vein 
will  exhaust  the  resisting  powers  of  its  wall, 
and  allow  of  its  dilatation  ;  so  that  from  the  sur- 
faces of  the  soleus  and  gastrocnemius,  several 
enormous  veins  will  be  found  to  emerge. 

Anatomical  Characters. — The  principal  seats 
of  varis  are  the  extremities,  especially  the  lower 
limbs;  the  body,  when  collateral  circulation  is 
set  up  by  blocking  of  the  venous  trunks  ;  the 
rectum  (see  HIemobehoeds);  and  the  scrotum. 
See  Varicocele. 

The  morbid  changes  in  the  development  of  a 
varicose  vein  occur  in  the  following  stages : — 

a.  Simple  dilatation  of  a  vein  occurs  when 
excess  of  strain  is  thrown  on  its  walls  from  any 
obstruction. 

b.  This  may  be  of  so  long  duration  that  actual 
changes  in  the  structure  of  the  wall  ensue. 
These  consist  in  a  hypertrophy  of  the  muscle- 
cells  in  the  middle  coat,  and  a  hyperplasia  of 
the  connective  tissue  in  all  the  coats. 

c.  Should  the  cause  of  the  dilatation  continue, 
the  vessel  becomes  thicker,  increases  in  length, 
and,  as  a  consequence,  becomes  tortuous,  wavy 
in  its  outline,  and  irregular  in  its  calibre. 

The  valves,  in  harmony  with  the  vessel-wall, 
become  hypertrophied,  and  for  a  time  perform 
their  function ;  but  by-and-by  they  are  insuffi- 
cient to  span  the  widening  stream,  and  as  they 
become  useless,  are  reduced  to  fibrous  cords.  Be- 
hind the  valves  the  blood  finds  a  quiet  recess, 
where  it  frequently  stagnates,  and  a  thrombus 
is  formed,  which  may  remain  as  a  partially  ob- 
structing thrombus,  or  by  continual  additions  to 
its.  surface,  become  a  completely  obstructing 
thrombus.  After  long-continued  dilatation  the 
tissues  aroimd  thicken,  and  the  fibrous  tissue 
formed  will  spread  between  outlying  tissues,  and, 
involving  the  blood-vessels,  wiU  encroach  on  their 
calibre  and  strangle  them.  In  this  way  it  is  that 
the  vessels  of  the  skin  over  a  varicose  vein  are 
destroyed,  and  by  the  removal  of  the  skin  an 
ulcer  is  formed.    See  Ulcbe. 

d.  The  vein,  as  it  approaches  the  surface,  may 
by  its  pressure  cause  thinning,  instead  of  thicken- 
ing, of  the  surrounding  tissues ;  and  its  walls 
finally  become  thinned  and  ruptured.  In  conse- 
quence an  enormous  quantity  of  blood  may  be 
lost ;  and  unless  means  are  employed  to  arrest 
its  flow,  fatal  eifects  may  ensue. 

Symptoms. —  The  premonitory  symptoms  of 
varicose  veins  in  the  lower  extremities  are  but 
ill  understood.  Numbness,  cramps,  increased 
heaviness  of  the  limbs,  occasional  swelling  about 
the  ankles  and  feet  precede  the  actual  appear- 
ance ;  but  these  symptoms  might  be  the  fore- 
runner of  other  troubles,  and  not  of  varicose 
veins  at  all.  It  is  not  until  the  vein  is  seen  to 
be  varicose  that  the  disease  can  be  known  to 
exist.  When  first  seen,  a  small  part  of  a  su- 
perficial vein,  usually  about  the  calf  or  ankle, 
looks  slightly  more  bluish  and  larger  than  usual. 
This  may  disappear  or  escape  observation  for 
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some  time,  only,  however,  to  recur ;  and  by-and-by 
the  condition  will  become  permanent,  with  occa- 
sional shooting  pains  in  the  course  of  the  vesseL 
The  superficial  veins  may  become  wholly  in- 
volved, either  from  below  upwards,  or  from  above 
downwards,  according  to  the  seat  of  the  obstruc- 
tion. 

The  superficial  may  be  equally  involved  with 
the  deep  veins.  As  a  consequence  the  whole 
limb  is  abnormally  large;  a  solid  cedema  per- 
meates all  its  parts  ;  the  nutrition  of  the  limb  is 
interfered  with  ;  and  the  superficial  parts  giving 
way,  profuse  haemorrhage  or  the  formation  of  a 
varicose  ulcer  may  be  the  result.  The  haemor- 
rhage is  at  times  excessive,  the  blood  pouring 
from  the  upper  instead  of  the  lower  end  of  the 
vessel.  This  anomaly  is  accounted  for  by  the 
destruction  of  all  the  valves  between  the  rup- 
tured spot  and  the  heart;  the  increased  pres- 
sure, in  this  long  column,  relieving  itself  by  the 
aperture  at  its  lower  extremity. 

Diagnosis. — Varicose  veins  are  unmistakable 
in  their  appearance  as  usually  found.  At  times 
a  saccular  dilatation  of  the  internal  saphena  vein, 
just  below  Poupart's  ligament,  is  mistaken  for  a 
femoral  hernia ;  but  with  ordinary  care  this  is  to 
be  made  out  easily. 

Pbognosis. — A  dilated  vein  is  dangerous  ac- 
cording as  it  has  a  tendency  to  rupture  or  become 
inflamed.  Either  of  these  complications  may 
prove  fatal.  The  chance  of  an  extensive  group  of 
varicose  veins  becoming  obliterated,  whether  by 
spontaneous  cure  or  by  operation,  is  but  slight. 

Teeatment. — The  treatment  in  any  particular 
instance  is  to  find  out  the  cause  of  the  veins 
becoming  varicose,  and  to  remove  it  if  possible. 
The  circulation  in  the  dilated  vessel  must  then 
be  encouraged,  by  obtaining  a  good  cardiac  and 
vascular  tone ;  by  support  of  the  blood  in  the 
vein  ;  and  by  particular  attention  to  dietary  and 
hygienic  rules  for  some  time.  The  vein  is  best 
supported  by  an  elastic  stocking,  or  by  Martin's 
elastic  bandage,  or  by  an  ordinary  roller-bandage 
carefully  applied.  The  position  of  the  limb 
must  be  attended  to,  so  as  to  help  the  venous 
return  ;  the  patient  sitting  with  the  feet  raised 
on  all  possible  opportunities,  and  not  neglecting  at 
night  to  sleep  with  the  lower  end  of  the  bed 
slightly  raised.  Rules  of  treatment  such  as 
these  are  no  doubt  beneficial,  but,  unfortunately, 
are  but  seldom  curative.  For  the  purpose  of 
cure  by  obliteration  of  the  vessels,  numerous 
plans  are  practised.  The  cases  in  which  it  is 
considered  justifiable  to  operate  are  (1)  when 
the  vein  gives  rise  to  pain  and  inconvenience; 
(2)  when  haemorrhage  threatens  or  recurs ;  (3) 
when  ulceration  threatens;  (4)  when  oedema  is 
great ;  (6)  when  a  varicose  ulcer  will  not  heal. 

The  methods  practised  may  be  briefly  noticed. 

a.  At  two  or  three  spots  over  the  varicose  vein, 
the  skin  is  touched  with  caustic  potash,  nitric 
acid,  or  a  paste  consisting  of  five  parts  oxide  of 
calcium,  four  parts  caustic  potash,  with  spirits 
of  wine  to  the  proper  consistence. 

b.  Two  or  three  drops  of  perchloride  of  iron 
may  be  injected  into  the  vein.  The  blood  at  tlic 
part  injected  must  be  rendered  stagnant  by 
compression  above  and  below. 

c.  Needles  may  be  introduced  through  the 
vein,  and  a  galvanic  current  passed  along  then). 
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d.  Subcutaneous  division  may  be  practised,  by 
introducing  a  narrow  pointed  bistoury  beneath 
the  vein,  and  dividing  it. 

e.  The  yarix  may  be  compressed,  by  passing  a 
hare-lip  pin  beneath  the  vein,  opposite  the  high- 
est point  at  which  obliteration  is  -wished,  and 
taking  care  not  to  transfix  the  vessel.  A  piece 
of  wax  bougie  must  next  be  laid  over  the  pin 
lengthwise  on  the  vein.  The  practitioner  then 
twists  a  piece  of  silk  over  the  ends  of  the  pin, 
figure-of-8  manner,  so  as  to  cause  the  bougie  to  be 
pressed  on  the  vein  and  pin.  At  intervals  of  an 
inch  along  the  vessel  the  process  is  repeated  as 
often  as  it  is  necessary,  so  as  to  obliterate  the 
whole  vein.  The  part  must  now  be  kept  abso- 
lutely at  rest,  and  the  pins  left  in  position  for 
eight  days. 

In  all  these  methods,  the  risks  of  phlebitis, 
thrombosis,  and  their  consequences  are  to  be  re- 
membered and  well  weighed,  before  an  operation 
is  Tindertaken.  The  result  in  regard  to  the  vein 
operated  on  may  be  a  permanent  cure,  but  it  is 
almost  certain  that  the  neighbouring  veins  may 
become  varicose  in  a  few  months. 

3.  Hypertrophy  of  Walls. — This  takes  place 
when  extra  work  is  thrown  on  the  walls  of  the 
vessel.    See  Varicose  Veins. 

4.  Atrophy. — When  from  any  cause  a  vein, 
or  part  of  a  vein,  falls  into  disuse,  as  after  an 
amputation,  its  calibre-diminishes,  and  its  coats 
atrophy  until  it  finally  disappears. 

5.  Degeneration.-That  atheroma  of  the  coats 
of  a  vein  takes  place  is  not  determined.  The 
calcareous  plates  found  at  times  in  the  saphena 
veins,  inferior  vena  cava,  and  uterine  yeins  are 
probably  a  form  of  phlebolithes,  and  do  not  ori- 
ginally proceed  from  the  wall  of  the  vein. 

6.  Phlebolithes. — Phlebolithes,  or  venous 
calculi,  have  a  tendency  to  form  in  veins  in  which, 
from  dilatation  of  the  coats,  the  circtilation  is  ab- 
normally slow,  as  in  the  veins  of  the  prostate  and 
bladder,  and  in  varicose  veins  anywhere.  They 
commence  no  doubt  as  precipitated  fibrin,  and  to 
this  is  added  the  less  soluble  salts  of  the  blood — 
chiefly  phosphate  of  lime,  and  in  less  quantity  the 
sulphate  of  lime  and  sulphate  of  potash.  Phle- 
bolithes are  harmless,  and  they  require  no  treat- 
ment. 

7.  'Wounds,  and  process  of  healing. 
Wounds. — When  a  healthy  superficial  vein  is 
wounded,  dark  venous  blood  flows  in  a  uni- 
form stream  from  the  distal  end  ;  but  in  the  case 
of  a  varicose  vein  the  blood  flows  from  both  ends, 
and  chiefly  from  the  cardiac.  At  the  same  time 
a  quantity  of  blood  escapes  into  the  subcutaneous 
areolar  tissue,  and  around  the  sheath  of  the  vein. 
When  a  deep  vein  is  wounded  with  a  breach  of 
surface,  dark,  scarcely  fluid,  blood  oozes  and 
trickles  away.  When  a  deep  vein  is  torn  by  a 
broken  bone,'  without  breach  of  surface,  the  part 
around  swells,  and  becomes  dark  in  colour;  oedema 
occurs  around  and  below  the  torn  vein  ;  and,  ac- 
cording to  the  amount  of  the  extravasation,  and 
the  condition  of  the  patient  and  the  part,  so  will 
there  be  a  tendency  to  resolution,  non-union  or  de- 
layed union  of  the  bone,  excess  of  callus,  or  the 
formation  of  pus,  followed  by  osteophlebitis,  py- 
aemia, and  moist  gangrene  associated  with  bullae. 

Healing  process. — When  gentle  pressure  is  ap- 
plied over  the  wound  after  venesection,  and  the 
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limb  is  kept  at  rest,  union  takes  place  in  a  few 
days,  so  that  no  scar  even  can  be  found  in  the 
injured  vein.  The  coats  of  a  vein  contract  and 
retract  only  to  a  slight  extent  within  the  sheath, 
but  still  sufiiciently  to  help  in  the  arrest  of  the 
haemorrhage  and  the  formation  of  the  clot.  The 
extravasated  blood  coagulates,  extends  through 
the  opening  in  the  vein,  and  projects  like  a  button 
into  the  blood-stream.  The  whole  coagulum  now 
contracts ;  the  part  projecting  into  the  vein  be 
comes  organised  ;  and  finally  helps  to  close  the 
wound.  No  inflammation  is  necessary,  no  cicatrix 
is  left,  and  the  vessel  is  not  obstructed.  .Instead 
of  this  favourable  ending,  there  may  arise,  from 
excess  of  movement  or  inflammation,  numerous 
troubles,  such  as  complete  obstruction  of  the  vein, 
phlebitis  leading  to  thrombosis  and  the  dispersion 
of  emboli,  local  suppuration,  inflammation  of  the 
lymphatics,  or  pysemia. 

Tebatmbnt. — Haemorrhage  from  a  superficial 
vein  is  readily  arrested  by  pressure  over  the 
wound,  and  elevation  of  the  limb.  In  the  event 
of  persistent  hsemorrhage  occurring  from  a  deep 
vein  after  the  employment  of  pressure,  eleva- 
tion, and  styptics,  the  vessel  must  be  cut  down 
upon  and  ligatured.  When  a  large  vein  is  pricked, 
and  the  haemorrhage  cannot  be  checked  by  ordi- 
nary means,  the  margins  of  the  opening  in  the 
vein  may  be  seized  with  a  forceps,  and  tied  with 
a  catgut  ligature. 

8.  Air  in  Veins.  See  Veins,  Entrance  of 
Air  into. 

9.  Parasites. — The  embryos  of  the  Tasnia 
and  the  Bilharzia  haematobia  are  occasionally 
found  in  the  blood  of  the  portal  vein  ;  the  latter 
are  also  found  in  the  veins  of  the  bladder.  See 

BlI-HABZIA. 

10.  New  Growths. — Tumours  do  not  ori- 
ginate in  connection  with  veins,  but  the  current 
may  get  checked  or  stopped  by  tumours  in  the 
neighbourhood.  For  venous  naevi  see  TuMOtrBS — 
Angiomata.  James  Cantlib. 

VEIN'S,  Entrance  of  Air  into. — Stnon.  : 

Fr. :  Aerhemoctonie ;  Ger.  Lufteintritt  in  die 
Veiien. 

The  fact  that  animals  could  be  killed  by  in- 
jection of  air  into  the  veins  had  been  known 
since  the  middle  of  the  seventeenth  century,  but 
the  fitrst  case  of  spontaneous  entry  of  air  in  man 
was  not  recorded  till  1707,  by  Merz.  After  that 
time  numerous  observations  were  made  on  ani- 
mals by  Nysten,  Bichat,  Magendie,  and  others, 
in  order  to  ascertain  the  cause  of  death,  and 
the  conditions  under  which  it  occurred.  In  the 
present  century  the  subject  has  been  investi- 
gated by  Amussat,  Erichsen,  PirogoiF,  Bouillatid 
Brek,  Panum,  Fischer,  and  many  others. 

Anatomical  OHAiiACTEns. — The  air  is  found 
in  the  right  auricle,  often  greatly  distending  it. 
In  the  whole  right  side  of  the  heart  it  is  usual 
to  find  a  frothy  mixture  of  blood  and  air.  Bub- 
bles of  air  are  also  found  in  the  pulmonary 
artery,  even  in  some  cases  in  the  smaller  sub- 
divisions. 

Pathology. — The  result  of  the  investigations 
respecting  the  entrance  of  air  into  veins  may  bo 
summed  up  briefly  as  follows  : — 

1.  Amount  of  Air  necessary  to  Cause 
Death. — This  varies  with  the  size  of  the  animal 
5  s  2 
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oxpDrimented  on,  and  the  mode  of  injection  of 
the  air.  A  small  animal  requires  a  smaller 
amount  of  air  to  cause  death  than  a  large  one. 
If  slowly  injected,  enormous  quantities  may  be 
pumped  into  the  veins  with  impunity ;  while  a 
quantity  sufacient  to  fill  the  auricle,  injected 
suddenly,  is  certainly  fatal.  Eecovery  may  take 
place  after  the  occurrence  of  very  serious  symp- 
toms, and  on  the  other  hand  death  may  occur 
after  an  interval  of  some  hours  or  even  days. 

2.  Causes  of  the  Spontaneous  Entry  of  Air 
into  a  Wounded  Vein. — In  inspiration  the  di- 
minished pressure  within  the  thorax  causes  just 
the  same  tendency  for  the  blood  in  the  large 
veins  at  the  root  of  the  neck  and  the  axilla  to 
rush  into  the  right  auricle,  as  there  is  for  the  air 
to  enter  the  lungs  by  the  trachea.  This  aspira- 
tory  force  does  not  extend  beyond  the  veins 
mentioned,  and  the  region  in  which  they  lie  is 
often  called  '  the  dangerous  region.'  If  the  vein 
be  completely  divided,  its  lax  walls  fall  together, 
and  thus  offer  a  valve-like  resistance  to  the  en- 
trance of  air  ;  but  if  in  any  way  the  opening  be 
kept  patent,  air  will  rush  in  at  each  inspiration. 
The  opening  may  be  kept  patent  by  a  diseased 
condition  of  the  walls  of  the  vein,  as  when  it 
passes  through  a  tumour,  or  is  imbedded  in  in- 
flammatory products ;  or  the  surgeon  may  puU 
open  a  half-divided  vein  by  traction,  on  the  parts 
he  may  be  removing;  or  the  aperture  may  be  cir- 
cular, as  when  a  small  piece  is  cut  out  of  the  wall 
of  the  vein,  or  a  branch  is  cut  off  close  to  the  main 
trunk.  The  external  jugular,  if  divided  low  in 
the  neck,  remains  open,  on  account  of  its  connec- 
tion with  the  cervical  fascia.  Gas  formed  in  the 
uterus,  as  the  result  of  decomposition  of  clots 
left  in  its  cavity  after  labour,  is  said  in  some 
rare  cases  to  have  got  up  sufficient  pressure  to 
force  its  way  in  at  the  open  mouths  of  the  pla- 
cental veins,  and  thus  cause  death. 

Symptoms. — As  the  air  enters  the  opening 
it  gives  rise  to  a  noise  variously  described  as 
hissing,  whistling,  or  lapping.  If  the  patient 
be  not  under  the  influence  of  an  anaesthetic, 
he  cries  out  that  he  is  dying,  or  makes  use 
of  some  expression  indicative  of  great  dis- 
tress. He  becomes  immediately  pale  and  faint. 
There  is  intense  anxiety,  with  the  most  severe 
dyspnosa.  The  dyspnoea  is  purely  cardiac  in 
origin,  the  air  entering  the  lungs  freely,  with 
violent  and  hurried  inspirations.  The  sense  of 
want  of  breath  is  due  to  an  interruption  of  the 
flow  of  blood  through  the  lungs.  The  pupils 
are  usually  widely  dilated.  Although  the  pa- 
tient is  pale  and  faint,  the  action  of  the  heart 
may  at  first  be  felt  through  the  chest-walls  to 
be  violent  and  irregular,  and  it  is  said  that  on 
auscultation  a  peculiar  churning  sound  may  be 
heard.  The  pulse  rapidly  becomes  weak.  Con- 
vulsions have  occurred  in  some  cases,  of  a  tetanic 
character ;  and  in  some  violent  coughing  has  also 
been  noted.  If  a  large  quantity  of  air  has  entered, 
death  may  be  almost  instantaneous.  If  a  small 
quantity  only  has  been  sucked  in,  the  patient 
may  recover,  sometimes  after  some  hours  or 
days  of  distress ;  and  occasionally  a  fatal  termi- 
nation may  take  place  a  considerable  time  after 
the  accident.  Greene  {Amer.  Jour,  of  Med. 
Science,  xciii.  p.  38)  has  collected  68  cases. 
Amongst  these  24  died  almost  immediately; 
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others  died  from  three  hours  to  seven  days  after 
the  accident.  In  the  cases  that  survived  some 
days  bronchitis  supervened,  and  possibly  the 
entrance  of  air  may  not  have  been  the  real  cause 
of  death. 

There  can  be  no  doubt  that  death  results  from 
arrest  of  the  pulmonary  circulation.  It  is  not  from 
paralysis  of  the  heart,  as  some  have  said,  for  the 
cardiac  action  continues  long  after  the  air  has  en- 
tered. The  heart  is  constructed  to  pump  cikward? 
a  fluid  which,  like  all  other  fluids,  is  incompres- 
sible. If  the  right  ventricle  be  filled  with  air 
or  a  frothy  mixture  of  air  and  blood,  a  consider- 
able part  of  the  force  of  its  contraction  will  be 
wasted  in  merely  compressing  the  air  instead  of 
driving  it  on.  This,  however,  is  but  a  small 
factor  in  the  arrest  of  the  circulation  ;  the  chief 
cause  being  that  the  air,  or  frothy  mixture  of 
blood  and  air,  fails  to  work  the  valves.  For  the 
pulmonary  valves  to  act  it  is  necessary  that  the 
artery  should  be  filled  and  its  coats  stretched  ; 
but  here  we  have  the  vessel  only  partly  filled, 
and  that  with  an  elastic  gas  instead  of  an  incom- 
pressible fluid.  Its  coats  are  but  slightly  stretched, 
and  the  valves  probably  lie  fiat  against  them, 
and  are  not  closed  by  the  current  of  air  or  froth 
regurgitating  after  the  ventricular  contraction 
has  ceased.  The  tricuspid  valve  probably  also 
fails  to  act.  The  want  of  blood  in  the  lungs 
causes  the  sense  of  dyspnoea ;  and  the  flow  through 
the  lungs  having  ceased,  the  left  side  of  the 
heart  wiU  become  empty,  and  no  blood  reaching 
the  brain,  faintness,  followed  quickly  by  death, 
naturally  occurs.  Supposing  the  patient  to 
recover,  the  air  which  may  have  got  into  the 
circulation,  is  absorbed  by  the  blood. 

Treatment. — The  accidental  entrance  of  air 
into  the  veins  must  be  prevented  by  careftd 
operating.  If  a  vein  can  be  seen  to  be  in  danger  it 
is  advisable  to  compress  it  on  the  proximal  side. 
If  it  is  necessary  to  divide  it,  a  double  ligature 
must  first  be  applied.  If  the  symptoms  described 
should  appear,  a  finger  must  be  at  once  placed 
upon  the  wounded  vein.  The  indications  then  are  : 
1.  To  get  the  air  out  of  the  auricle ;  2.  To  fill  the 
atiricle  with  blood ;  3.  To  keep  up  a  supply  of 
blood  to  the  brain.  To  empty  the  auricle  the  finger 
must  be  kept  on  the  opening  in  the  vein  during 
inspiration,  but  removed  during  expiration,  and 
at  the  same  time  the  chest  should  be  forcibly 
compressed.  By  these  means  frothy  blood  and 
air  may  be  made  to  escape  in  considerable  quan- 
tities from  the  opening.  This  is  recorded  as 
haAdng  occurred  during  the  violent  expiratory 
efforts  of  coughing  that  sometimes  accompany 
this  accident.  To  try  to  suck  out  the  air  by  means 
of  a  tube  inserted  (as  has  been  recommended) 
into  the  right  jugular  vein,  would  probably  only 
ensure  the  patient's  death.  The  auricle  may  be 
filled  with  blood  by  applying  friction  to  the 
limbs  in  an  upward  direction.  In  order  to  ensure 
the  flow  to  the  brain  of  what  little  blood  may  be 
leaving  the  left  side  of  the  heart,  it  has  been 
recommended  to  compress  the  abdominal  aorta 
and  the  subclavian  arteries.  The  veins  being 
uncompressed  can  empty  themselves  into  the 
auricle,  which  thus  may  be  filled  with  sufficient 
blood  to  work  the  valvoa,  and  so  restore  the  cir- 
culation. Should  the  respiration  fail,  it  is  advi- 
sable to  try  artificial  respiration  ;  but  if  the  case 
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reaches  that  stage,  there  can  be  but  little  hope  of 
recovery,  as  it  is  not  want  of  air  iu  the  lungs 
that  causes  death,  but  want  of  blood  in  the  pul- 
monary vessels.  Those  who  are  interested  in  the 
subject  will  find  references  to  the  literatiu-e  in 
Fischer's  lecture,  '  Ueber  die  Gefahren  des  Luft- 
eintritts  in  die  Venen  wahrend  einer  Operation,' 
Volkmanns  Sammlung  Kli7iisoher  Vortrdge,  Series 
iv.No.  113.  Marcus  Beck. 

VENEREAL  DISEASES.  —  A  common 
term  for  all  forms  of  contagious  disease  usually 
contracted  and  transmitted  by  impure  sexual 
intercourse.  There  are  three  principal  kinds  of 
venereal  disease  ;  namely,  gonorrhxa,  syphilis, 
and  the  local  venereal  sore,  or  chancre.  See 
GoNOREHCEA. ;  Syphilis  ;  and  Venereal  Sore. 

VEINTEBEAL  SOBE.— Synon.  :  Local,  soft, 
uon-infecting  Chancre  or  Sore;  Er.  Chancre 
Moil ;  Ger.  Schanker.  Clerc  employed  the  term 
chancrdide,  which,  modified  into  '  chancroid,'  has 
been  adopted  by  many  American  authors. 

Definition. — A  virulent,  local,  contagious 
ulcer,  communicable  only  by  contact  of  its  pus 
with  a  breach  of  surface. 

.SItiologt. — The  setiology  of  the  local  chancre 
is  still  a  subject  of  dispute.  Those  who  are  now 
known  as  unicists  maintain  that  it  is  connected 
with  syphilis.  Others  believe  that  it  may  be 
caused  by  the  products  of  simple  inflammation. 
But  the  most  generally  received  opinion,  and 
that  which  is  most  in  accordance  with  the  pre- 
sent state  of  our  knowledge  on  the  subject,  is 
that  the  local  or  soft  chancre  is  due  to  a  virus, 
distinct  from  that  of  syphilis ;  that  it  never 
gives  rise  to  any  special  constitutional  symp- 
toms ;  and  that  its  effects  are  limited  to  the 
neighbourhood  of  the  sore  itself,  and  the  nearest 
lymphatic  glands.  It  is  from  this  so-called 
dualist  point  of  view  that  the  present  article  is 
written. 

Contagion. — The  local  chancre,  like  syphilis, 
may  be  communicated  by  direct  or  by  mediate 
contagion,  but  is  of  course  never  transmitted  by 
inheritance.  Syphilis  is  not  infrequently  con- 
veyed in  various  ways  independent  of  sexual 
intercourse  {see  Sypftt.ts).  The  local  chancre,  on 
the  other  hand,  is  very  rarely  other  than  a 
venereal  disorder ;  chiefly  because,  not  being  part 
of  a  general  disease,  it  does  not  give  rise  to  con- 
tagious lesions  on  distant  parts  of  the  body. 

The  disease  may  also  be  conveyed  from  one 
person  to  a  third,  through  the  medium  of  one 
whose  cutaneous  or  mucous  surface  happens  to 
be  intact,  and  who  thus  escapes  inoculation. 

One  attack  of  the  local  chancre,  unlike 
syphilis,  affords  no  protection  for  the  future  ; 
hence  the  same  person  may  suffer  as  often  as  he 
exposes  himself  to  contagion. 

Description. — When  chancrous  pus  is  inocu- 
lated artificially,  the  puncture  within  twenty-four 
hours  becomes  surrounded  by  a  faint  red  blush  ; 
on  the  second  day  the  redness  extends,  and  the 
site  of  inoculation  becomes  swollen.  On  the  third 
day  a  vesicle  appears,  and  rapidly  becomes  a 
pustule.  About  the  fifth  day  the  pustule  bursts, 
leaving  a  circular  ulcer  with  well-defined,  sharply 
cut  edges ;  the  surface  of  the  ulcer  is  uneven 
and  spongy,  presenting  a  worm-eaten  appear- 
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ance ;  and  the  base  is  soft  and  siirrounded  by  a 
pink  areola. 

Varieties. — In  the  most  characteristic  form  of 
sore  the  ulceration  involves  the  whole  thickness 
of  the  skin  or  mucous  membrane,  and  its  cha- 
racters are  essentially  those  of  the  typical  form 
produced  by  experimental  inoculation.  The  edges 
of  the  sore  are  loose  and  often  undermined.  In 
another  variety  the  characters  are  iU-marked 
The  sore  is  superficial,  the  edges  are  not  under 
mined,  and  the  discharge  is  thinner  and  les^ 
abundant  than  in  the  typical  sore.  What  ha.- 
been  termed  a  third  variety  results  from  exu 
berant  growth.  The  surface  is  raised  above  the 
surrounding  parts  by  the  development  of  promi- 
nent granulations ;  hence  the  term  '  fxmgating 
sore,'  or  chancre  vegetante  of  French  writers. 

In  all  varieties  of  local  chancre  the  base  is 
supple  unless  inflammation  is  present,  in  which 
case  there  is  more  or  less  thickening  of  the  sur- 
rounding parts.  The  discharge  is  readily  auto- 
inoculable,  hence  a  plurality  of  sores  is  very 
common. 

The  seat  of  the  local  chancre  is  nearly  always 
the  genital  organs  or  their  immediate  neighbour- 
hood. A  primary  sore  on  the  body  of  the  penis 
is  much  more  likely  to  be  syphilitic  than  local. 

The  form  of  the  local  chancre  varies  in  some 
degree  according  to  its  position.  Thus,  in  the 
furrow  beliind  the  glans  penis,  the  sore  is 
elongated;  about  the  frsenum,  in  the  folds  of 
mucous  membrane  around  the  anus,  and  about 
the  female  genitals  it  is  fissure-like.  Again, 
when  exposed  to  the  air  and  neglected,  it  may 
become  covered  by  a  scab.  If  chancrous  pus 
gain  entrance  to  a  foUicle  (follicular  chancre) 
the  latter  may  become  distended,  and  tempo- 
rarily simulate  a  small  abscess. 

As  regards  size,  uncomplicated  local  chancres 
do  not  usually  exceed  half  an  inch  in  diameter, 
unless  two  or  more  run  together,  in  which  case 
they  form  a  large  irregular  ulcer.  Such  con- 
fluent chancres  are  more  common  in  women. 

Course,  Duration,  and  Terminations. — The 
regular  course  of  the  local  chancre  iisually  occu- 
pies from  four  to  eight  weeks ;  but  the  super- 
ficial form  may  heal  in  a  few  days.  This  course 
is  divided  into  three  stages:  (1)  an  increasing, 
(2)  a  stationary,  and  (3)  a  healing  stage.  The 
length  of  each  is  liable  to  vary  from  many  causes. 
Eoughly  speaking,  however,  it  may  be  said  that 
the  first  period,  during  which  the  sore  sensibly 
increases  in  size,  occupies  from  a  week  to  a  fort- 
night; that  the  second  lasts  abotit  a  fortnight; 
and  that  at  the  end  of  from  three  to  five  weeks, 
the  stage  o£  repair  is  reached. 

By  appropriate  treatment  the  duration  can 
generally  be  greatly  shortened.  It  is  also  much 
influenced  by  the  position  of  the  sore.  Thus,  at 
the  orifice  of  the  prepuce  or  urethra,  the  irrita- 
tion of  the  urine  retards  healing,  and  phimosis 
acts  in  a  similar  manner.  Chancres  of  the  frsenum, 
again,  often  continue  to  spread  until  they  have 
destroyed  it.  In  fact,  the  more  mobile  and  ex- 
posed to  irritation  is  the  part,  and  the  greater 
tlio  difBculty  of  keeping  the  dressings  in  place, 
the  longer  will  be  the  duration  of  the  sore. 

If  the  syphilitic  poison  have  been  inoculated 
as  well  as  chancrous  pus— a  frequent  occurrence 
—  the  course  of  events  will  remain  uninfluonoed, 
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until  the  incubation-period  of  syphilis  has 
elapsed;  when  if  the  sore"  bo  still  unhealed,  it  will 
gradually  change  in  appearance  by  the  develop- 
ment of  induration  at  its  base,  until  finally  it 
assumes  the  characters  of  the  initial  manifesta- 
tion {see  Syphilis).  If,  on  the  other  hand,  the 
local  sore  has  healed  before  the  end  of  the 
period  of  incubation  proper  to  syphilis,  the  scar 
will  become  indurated,  and  erosion  or  ulceration 
will  probably,  though  not  necessarily,  follow. 

CowPLicATioNS. — The  less  serious  complica- 
tions of  the  local  sore  include  injlmnmation, 
•phimosis,  and  paraiiMmosis. 

Phagedaina.  —  This  graver  complication  of 
chancre  may  be  either  acute  or  chronic;  and 
may  attack  the  original  sore,  or  the  consecutive 
bubo,  or  both. 

In  a  typical  case  of  acute  sloi(,ghing  phagedena 
the  patient  is  usually  much  depressed.  He  soon 
becomes  feverish,  with  a  diy,  brown  tongue, 
quick  pulse,  and  other  signs  of  constitutional  dis- 
turbance. The  discharge  from  the  sore  dimi- 
nishes, is  thin,  sanious  and  shreddy,  and  very 
oifensive.  The  margins  of  the  ulcer  are  puQy 
and  livid  at  first,  but  soon  become  black  and 
ragged,  presenting  a  '  gnawed '  appearance.  As 
the  process  goes  on  the  dead  tissues  separate  in 
sloughs,  which  vary  in  size  according  to  the 
rapidity  of  the  destruction.  In  the  most  severe 
cases  necrosis  is  very  rapid,  and  attended  by 
excruciating  pain.  The  whole  of  the  genital 
organs  in  either  sex  may  thus  be  destroyed ; 
while,  if  the  groin  be  the  seat  of  phagedsena,  the 
great  vessels  and  nerves  are  quickly  exposed  at 
the  bottom  of  a  deep  ragged  cavity.  If  the  pro- 
cess be  not  soon  checked,  death  may  occur  from 
haemorrhage,  from  exhaustion,  or  from  some 
acute  intercurrent  inflammation. 

The  course  which  has  just  been  described  is 
that  of  the  worst  form  of  phagedsena,  which  is 
now  fortunately  rare ;  but  less  severe  examples, 
ranging  in  various  degrees  between  that  de- 
scribed and  those  where  a  sore  simply  becomes 
larger,  inclined  to  spread,  looks  unhealthy  and 
has  '  gnawed '  edges,  are  common  enough  in  ve- 
nereal practice. 

In  the  chronic  form  of  phagedsena  (serpiginous 
ulceration)  the  morbid  process  is  much  less  ac- 
tive, and  is  not  usually  attended  by  much  pain  or 
constitutional  disturbance,  at  least  at  first.  The 
sore  spreads  gradually,  but  the  tendency  is  rather 
to  extend  widely  and  superficially  than  deeply. 
The  groin  is  the  most  usual  seat  of  serpiginous 
Tilceration,  whence  it  may  extend  upwards  along 
the  abdominal  wall  or  down  the  thigh,  laying 
bare  the  deep  fascia,  and  dissecting  out  the 
superficial  vessels  and  nerves.  It  often  also 
undermines  the  skin  extensively,  before  destroy- 
ing it ;  hence  the  loose  and  irregular  margins  of 
the  ulcer  are  detached  from  the  deeper  parts  for 
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a  considerable  distance.  The  dui-ation  of  this 
form  of  ulceration  is  very  variable.  It  often 
lasts  for  months  and  sometimes  for  years ;  at 
one  time  appearing  to  be  stationary,  while  al 
others  it  spreads  in  one  direction  and  heals  in 
another.  After  a  time  the  patient's  health  suf- 
fers more  or  less  severely,  and  finally  he  may 
become  exhausted  by  the  constant  and  prolonged 
irritation  and  discharge.  If  he  recover,  he  may 
be  permanently  crippled  by  the  contraction  of 
the  resulting  cicatrices. 

The  causes  of  phagedsena  are  not  yet  fully  un- 
derstood. Some  of  the  worst  cases  no  doubt  occur 
in  persons  whose  constitutions  have  been  broken 
by  debauchery,  syphilis,  starvation,  &c.,  but  in 
other  instances  the  patients  are,  to  all  appear- 
ance, healthy. 

Bubo. — This  complication,  which  is  much  less 
frequent  in  women  than  in  men,  is  said  to  occur 
in  about  one-thu'd  of  the  total  number  of  cases 
of  local  chancre,  but  this  is  probably  too  high 
an  estimate.  It  may  be  either  simple  or  viruleiii, 
the  former  being  most  common. 

Simple  or  sympathetic  bubo  arises  from  ordi- 
nary irritation,  and  is  similar  to  that  caused  by 
simple  irritation  of  any  other  kind. 

Virulent  (ehancrous)  bubo  is  due  to  the  con- 
veyance of  ehancrous  matter  from  the  sore  along 
the  lymphatic  vessels  to  the  gland. 

Bubon  d'emblee. — This  term  has  been  applied 
to  a  variety  of  bubo,  believed  by  some  authors  to 
result  from  the  absorption  of  ehancrous  pus  and 
its  conveyance  to  a  lymphatic  gland  without  the 
production  of  any  lesion  at  the  point  of  inocu- 
lation. The  existence  of  such  a  bubo  is  not  yet 
established  beyond  doubt.    See  Bubo. 

Lgmphangitis.-This,  like  bubo,  may  be  simple 
or  virulent,  but  is  a  less  frequent  complication 
of  the  local  chancre.  Bubo  of  either  kind  may, 
and  frequently  does,  exist  without  any  percep- 
tible change  in  the  lymphatics  leading  to  it ;  but 
when  the  vessels  are  afiected  the  glands  are  usu- 
ally inflamed  also.  The  thickened  lymphatics 
can  be  felt  as  tender  and  often  irregular  cords, 
and  their  course  is  generally  marked  out  by  red 
streaks  along  the  surface. 

Simple  lymphangitis  may  end  in  resolution,  or 
one  or  more  abscesses  may  form  along  the  course 
of  the  vessel.  The  viriilent  form  probably  al- 
ways goes  on  to  suppuration,  and  the  resulting 
sores  become  chancres  in  every  respect  similar 
to  the  original  one. 

Diagnosis. — The  local  chancre  in  its  ordinary 
forms  is  recognised  by  the  character.?  which  have 
been  already  mentioned,  and  which  are  recapitu- 
lated in  the  following  table,  where  also  they  are 
contrasted  with  those  of  the  initial  manifestation 
of  syphilis— the  lesion  to  which  by  far  the  most 
importance  attaches  from  a  diagnostic  point  of 
view. 
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Local  Ckcmore. 

1.  A  local  and  nearly  always  venereal  dis- 
order, produced  only  by  the  pus  of  a  similar 
ulcer. 

2.  No  period  of  incubation.  Irritation  begins 
within  a  few  hours  after  contagion. 

3.  Begins  as  a  pustule  which  soon  bursts, 
leaving  an  excavated  ulcer  with  sharply-cut, 
loose,  often  undermined  edges,  and  an  irregular 

.  spongy  floor  of  a  dirty  yellow  colour. 

4.  Base  supple  unless  inflamed,  in  which  case 
it  becomes  hard  like  that  of  a  boil ;  the  hard- 
ness is  diffused,  resistent  to  the  touch,  ill-de- 
fined, and  fades  gradually  into  the  surrounding 
tissues. 


6.  Discharge  abundant,  purulent,  and  freely 
inoculable  on  the  bearer  as  well  as  on  others. 

6.  Inoculability  on  certain  animals  possible. 

7.  "Usually  multiple. 

8.  Very  rarely  seen  far  away  from  the  genital 
organs. 

9.  Course  acute,  and  attended  by  pain. 

1 0.  Duration  greatly  influenced  by  local  treat- 
ment. 

11.  Inflammation  and  phagedaena  not  un- 
common. 

12.  Glands  remain  unaffected  or  become 
acutely  inflamed.  Suppuration  common.  Bubo 
may  be  simple  or  virulent.  Only  one  or  two 
glands  suffer. 

13.  Never  causes  general  infection  of  the 
system. 

14.  Kepeated  attacks  common. 


1736 


Initial  Manifestation  of  Syphilis. 

1.  The  first  sign  of  a  general  and  not  neces- 
sarily venereal  disease:  it  may  be  produced  by 
the  secretion  of  any  syphilitic  lesion  or  bj-  the 
blood  during  the  earlier  stages  of  the  disease. 

2.  Always  a  period  of  incubation,  which  ave- 
rages 24  days. 

3.  Begins  as  a  slightly  elevated  papule  or 
erosion.  Ulceration  may  be  absent  throughout. 
Edges  raised,  adherent,  and  rounded.  Surface 
smooth  and  often  of  a' ham-red  colour. 

4.  Base  more  or  less  indurated.  The  hardness 
is  sharply  circumscribed,  somewhat  elastic  to  the 
to\ich,  and  independent  of  acute  inflammatory 
action;  it  varies  much  in  amount,  being  some- 
times superficial  and  scanty,  and  feeling  like  a 
thin  layer  of  parchment  or  paper ;  sometimes 
abundant,  and  feeling  like  a  mass  of  cartilage. 

5.  Discharge  scanty,  serous,  and  not  auto- 
inoculable  unless  suppuration  be  produced. 

6.  Inoculability  on  animals  doubtful. 

7.  Usually  single. 

8.  Not  very  infrequent  on  the  lips  or  fingers, 
and  on  the  breast  in  women. 

9.  Course  chronic.    Pain  frequently  absent. 

10.  Duration  usually  depends  on  general  spe- 
cific treatment. 

11.  Inflammation  and  phagedsena  rare. 

12.  Adenopathy  constant,  indolent,  and  nearly 
always  multiple.  Suppuration  rare.  Bubo  never 
virulent. 

13.  Is  followed  by  constitutional  symptoms. 

14.  A  second  attack  rare. 


While  the  characters  given  in  the  foregoing 
table  are  amply  sufficient  for  the  diagnosis  of 
the  two  lesions  in  uncomplicated  cases,  it  must 
be  mentioned  that  the  appearance  of  either  sore 
may  be  altered  in  various  ways,  for  example,  by 
neglect  of  cleanliness,  or  by  the  application  of 
irritants.  Thus  the  local  chancre  may  develop 
an  amount  of  inflammatory  thickening  which 
cannot  for  a  time  be  diagnosed  from  that  pro- 
duced by  similar  causes  in  the  syphilitic  initial 
lesion ;  for  the  specific  induration  may  become 
masked  by  inflammation.  In  such  cases  a  posi- 
tive diagnosis  must  be  postponed  until  the  irri- 
tation has  subsided.  Again,  even  if  a  patient 
present  iiimself  with  a  typical  local  chancre,  it  is 
of  course  not  certain  that  the  syphilitic  poison 
has  not  been  imbibed  as  well ;  and  the  incuba- 
tion period  of  syphilis  must  be  allowed  to  elapse 
before  the  patient  can  be  assured  that  his  trouble 
IS  only  local.  Further,  as  regards  the  two  most 
characteristic  signs  of  primary  syphilis,  namely, 
induration  of  the  base  of  the  sore,  and  indolent 
multiple  enlargement  of  the  nearest  lymphatic 
glands,  these  are  merely  signs  of  a  general  dis- 
ease, and  one  or  other  may  be  ill-marked,  or 
even  absent,  or  at  least  inappreciable.  Tnen, 
as  regards  number— the  initial  lesion  of  syphilis 
may  be  multiple  if  several  abrasions  happen  to 
be  inoculated;  and  the  local  chancre  may  be 
single,  especially  in  persons  of  careful  and  cleanly 
habits.  Inflammatory  action  also  may  mask  the 
usually  separate  indolent  glands  ;  but  apart  trom 


this,  sometimes  only  one  or  two  glands  can  be 
felt.  This  is  most  often  the  case  when  the 
glands  have  been  spoiled  by  previous  inflamma- 
tion. Absence  of  enlargement  also  appears  to  be 
sometimes  due  to  the  pressure  of  a  truss.  In 
very  fat  people  again  the  glands  cannot  always 
be  felt. 

Thus,  in  making  a  diagnosis,  not  one  but  aU  of 
the  signs  that  may  be  present,  together  with  the 
history  of  the  case,  must  be  taken  into  conside- 
ration ;  and  if  the  diagnosis  stiU  remains  doubt- 
ful, the  case  must  be  watched  until  conclusive 
evidence  is  forthcoming. 

Auto-inoculation  is  sometimes  of  service  in 
diagnosis,  but  in  the  present  instance  would 
not  be  of  much  value;  for  even  if  a  typical 
local  chancre  were  the  result,  syphilis  could 
not  be  excluded  until  the  incubation  period  had 
elapsed. 

When  an  immediate  diagnosis  is  imperative, 
the  so-called  confrontation,  or  comparison  of  the 
patient  with  the  source  of  his  disease,  may  set 
the  question  at  rest ;  but  many  precautions  are 
necessary  in  drawing  conclusions  from  such  evi- 
dence. 

Ulcerating  syphilides,  especially  mucous 
patches  of  the  female  genitals,  occasionallj'  re- 
semble the  local  chancre,  but  the  presence  of 
other  signs  of  syphilis  would  lead  to  a  correct 
diagnosis. 

Gummata  about  the  genital  region,  in  both 
sexes,  after  breaking  down,  sometimes  leave 
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ulcers  which  have  a  remarkably  close  resemblance 
to  local  chancres. 

Besides  syphilitic  affections,  there  are  a  few 
others  which  require  to  be  mentioned  in  con- 
nection with  the  diagnosis  of  the  local  chancre. 
Herpes  is  characterised  by  vesicles,  or  small  and 
very  superficial  erosions  grouped  together  on  an 
inflamed  area.  Itching  or  smarting  also  often 
precedes  an  attack  of  herpes,  and  there  is  fre- 
quently a  history  of  previous  attacks,  which, 
ao-ain,  are  often  independent  of  any  suspicious 
sexual  exposure,  and  are  liable  to  recur  at  regu- 
lar intervals,  or  in  connection  with  digestive  dis- 
turbance. Herpes  also  disappears  in  a  few  days 
under  measures  of  simple  cleanliness,  and  the 
discharge  is  not  auto-inoculable. 

Simple  abrasions  are  irregular  in  form,  are 
usually  noticed  by  the  patient  at  the  time  of 
their  production  or  very  soon  afterwards,  and 
heal  readily  in  a  few  days  if  they  are  not  irri- 
tated. Both  herpes  and  abrasions,  however, 
as  ■well  as  the  erosions  due  to  balano-posthitis, 
may,  under  irritation  of  various  kinds,  become 
suppurating  and  inflamed  ulcers,  which  for  a 
time  are  very  difi&cult  to  distinguish  from  local 
chancres. 

When  phimosis  prevents  exposure  of  the  parts, 
a  discharge  from  beneath  the  prepuce  may  be 
due  to  several  other  causes  besides  the  local 
chancre,  for  example,  syphilis,  gonorrhoea,  bala- 
nitis, or  warts.  If  the  local  chancre  be  present, 
its  site  is  usually  indicated  by  the  presence  of  a 
tender  spot  in  that  situation,  and  pressure  often 
causes  a  slight  oozing  of  blood.  Consecutive 
sores  also  quickly  appear  at  the  margin  of  the 
prepuce.  In  the  case  of  syphilis,  the  presence 
of  induration  and  the  multiple  indolent  enlarge- 
ment of  the  inguinal  glands  will  usually  render 
the  diagnosis  clear.  In  gcnorrhma,  soreness  of 
the  deeper  urethra,  scalding  during  micturition, 
the  presence  of  chordee  and  other  signs  of  ureth- 
ritis, and  the  absence  of  localised  tenderness 
beneath  the  swollen  prepuce,  are  points  that  will 
usually  determine  the  nature  of  the  case.  In 
balanitis  there  -wiU  be  an  absence  of  circum- 
scribed tenderness  and  of  signs  of  urethritis. 
Warts  can  be  felt  through  the  prepuce,  and  a 
portion  of  the  growth  can  usually  be  seen  by 
putting  the  parts  on  the  stretch. 

In  all  these  cases  also,  when  the  source  of  the 
discharge  is  doubtful,  auto-inoculation  may  be 
practised,  though  it  is  rarely  necessary. 

Peognosis. — The  prognosis  of  the  uncompli- 
cated local  chancre  is  always  favourable.  If  any 
complication  arise,  the  prognosis  will  of  course 
depend  upon  the  nature  and  severity  of  the 
complication. 

Treatment.— The  treatment  of  the  local 
chancre  consists  chiefly  in  the  employment  of 
local  remedies;  the  general  treatment  being 
directed,  on  ordinary  principles,  to  the  mainten- 
ance of  the  patient's  health,  by  tonics,  regulation 
of  the  diet,  moderation  in,  or  abstinence  from, 
alcohol,  and  as  much  rest  as  possible,  in  order  to 
diminish  the  risk  of  complications. 

A  local  chancre  of  only  a  few  days'  duration 
can  generally  be  destroyed  by  one  thorough 
application  of  heat  or  caustic.  The  advantages 
of  such  a  mode  of  procedure  are  that  {a)  con- 
secutive inoculation,  and  consequently  multiplicity 
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of  sores,  is  prevented  ;  (b)  the  risk  of  bubo  and 
of  other  complications  is  much  diminislied;  and 
(o)  the  duration  is  greatly  shortened. 

When  the  surface  is  large,  or  when  the  sores 
are  numerous,  destructive  measures  should  only 
be  employed  when  milder  ones  have  failed. 

The  thermo-cautery  is  the  most  convenient  form 
of  actual  cautery.  For  the  treatment  of  small 
sores,  caustics  are  least  alarming  to  the  patient; 
strong  nitric  acid,  and  the  mixture  of  charcoal 
and  sulphuric  acid  commonly  known  as '  Eicord's 
paste,'  are  the  most  suitable  forms.  Before 
using  either  caustic  or  cautery  the  following 
two  points  should  be  borne  in  mind,  viz. : — 
1.  No  sore  should  ever  be  cauterised  unless  the 
whole  of  the  diseased  surface  can  be  acted  on.  2. 
The  surrounding  parts  must  be  cleansed  with 
carbolic  lotion  or  other  disinfectant,  lest  sub- 
sequent re-inoculation  occur  from  any  discharge 
that  may  be  present. 

When  caustics  are  not  used,  the  best  applica- 
tion is  iodoform,  of  which  the  powdered  crystals 
may  be  sprinkled  on  the  sore  by  means  of  a 
quill,  or  applied  with  a  moistened  camel's-hair 
brush  twice  or  thrice  daily,  according  to  the 
amount  of  discharge.  The  sore  should  then  be 
covered  with  a  piece  of  lint  or  wool,  and  Lf  the 
dressing  cannot  be  kept  in  place  by  the  natural 
conformation  of  the  parts,  a  piece  of  oiled-silk  and 
a  narrow  strip  of  bandage  or  plaster  should  be 
applied.  Iodoform  may  also  be  applied  as  an 
ointment  with  vaseline,  or  with  glycerine,  or  an 
ethereal  solution  may  be  painted  on  the  part,  a 
thin  coating  of  iodoform  being  left  after  the  eva- 
poration of  the  ether. 

If  iodoform  is  not  used,  a  lotion  of  sulphate  of 
zinc,  lead,  tartarated  iron,  or  nitrate  of  silver 
may  be  applied,  according  to  tlie  state  of  the 
ulcer.  Whatever  dressing  is  employed,  care 
must  always  be  taken  to  change  it  frequently, 
and  to  arrange  it  so  that  opposed  surfaces  are 
kept  apart.  Chancres  beneath  a  phimosed  pre- 
puce must  be  treated  by  frequent  injections,  with 
a  syringe  having  a  long  nozzle,  of  carbolic  lotion 
(1  in  40),  or  acetate  of  lead.  Any  of  the  sores 
that  are  vsdthin  reach  should  be  dressed  with 
iodoform,  and  a  piece  of  absorbent  wool  placed 
within  the  preputial  orifice. 

Treatrmnt  of  Complications.-l-D&axaBi.  chancres 
should  be  treated  by  keeping  the  patient  at  rest, 
on  simple  diet ;  and  by  the  administration  of  a 
purge,  and  the  application  of  lead  and  opium 
lotion  or  some  other  soothing  dressing.  lu 
phimosis,  if  the  swelling  is  so  great  as  to  prevent 
the  use  of  the  syringe,  or  if  sloughing  is  threat- 
ened, the  prepuce  must  be  slit  up  or  removed 
altogether,  and  the  case  treated  according  to  the 
directions  given  for  the  treatment  of  phagedaena. 

If  in  paraphimosis  the  prepuce  be  naturally 
too  narrow,  or  if  strangulation  occur,  reduction 
should  be  effected. 

Phagcdwna. — On  the  first  appearance  of  signs 
of  acute  phagedaana,  the  affected  part  should  be 
immersed  for  nine  or  ton  hours  a  day  in  water, 
kept  as  nearly  as  possible  at  98°  Fahr.  This 
can  be  easily  accomplished  by  keeping  the  pa- 
tient in  a  hip  bath,  and  alternately  adding  and 
removing  small  quantities  of  water,  so  that  the 
requisite  temperature  is  maintained.  Care  must 
of  course  be  taken  to  protect  the  patient  fiom 
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Eold,  by  placing  the  bath  in  a  warm  room,  aud 
by  ■wrapping  the  exposed  parts  of  the  body  in 
blankets.  This  plan  has  succeeded  well  at  the 
Male  Lock  Hospital ; '  and  if  it  be  adopted  at  an 
early  period  the  sore  often  becomes  healthy  in 
a  few  days  ;  immersion,  however,  should  always 
be  continued  for  at  Least  a  day  or  two  after 
this  has  occurred,  to  guard  against  relapse.  The 
patient  may  generally  be  allowed  to  go  to  bed 
during  the  night,  iodoform  or  some  other  suit- 
able dressing  being  applied  ;  but  if  the  diseased 
action  continue  to  extend,  the  duration  of  the 
bath  must  be  prolonged,  or  even  be  made  con- 
tinuous ;  but  in  that  case,  as  well  as  in  those 
where  the  groin  is  the  seat  of  the  disease,  a  full- 
sized  bath,  in  which  the  patient  can  lie  down, 
will  be  necessary.  In  all  cases  the  whole  of  the 
diseased  surface  must  be  fully  exposed  and  tho- 
roughly submerged. 

If  milder  measiu-es  fail  to  arrest  the  phage- 
dsenic  action,  the  sore  may  be  cauterised.  If  the 
surface  is  large,  the  actual  cautery  will  be  more 
likely  to  succeed  than  chemical  agents. 

If  cauterisation  fail,  as  it  sometimes  does,  or 
if  it  be  thought  unadvisable  to  have  recoui-se  to 
it,  a  lotion  of  tartarated  iron  (10  to  60  grains  to 
the  ounce)  with  extract  of  opium,  is  often  of  the 
greatest  value. 

Haemorrhage  from'a  phagedaenic  sore  should 
always  be  checked  as  soon  as  possible.  If  the 
bleeding  is  slight  the  surface  should  be  cleaned, 
and  pellets  of  cotton  wool,  soaked  in  solution  of 
persulphate  of  iron,  pressed  on  each  bleeding 
spot,  and  retained  in  position  by  a  bandage 
.applied  as  tightly  as  the  patient  can  bear.  In 
severe  cases  the  actual  cautery  may  be  neces- 
sary, and  in  extreme  instances  ligature  of  the 
larger  arterial  trunks  above  the  seat  of  disease 
may  be  required. 
I  The  general  treatment  of  phagedaena  consists 
in  the  administration  of  good  food,  tonics,  and 
opium  in  sufficient  quantity  to  relieve  pain, 
though  under  the  immersion  plan  of  treatment 
pain  usually  quickly  ceases,  and  little  or  no 
opium  is  required.  Fresh  air  and  good  ventila- 
tion are  also  powerful  aids  to  recovery. 

The  treatment  of  chronic  phagedsena  or  ser- 
piginous ulceration  is  similar  to  that  of  the 
acute  form,  but  of  course  more  time  is  allowed 
for  the  trial  of  palliative  measures  before  having 
recourse  to  the  cautery. 

The  treatment  of  simple  bubo  will  be  found 
under  Bubo. 

'  The  management  of  the  virulent  bubo,  alter 
evacuation  of  the  pus,  differs  in  no  respect 
from  that  of  the  local  chancre,  which  has  ]ust 
been  described;  and  the  treatment  here  recom- 
mended for  phagedaena  applies  equally  to  that 
morbid  process,  as  a  complication  of  the  local 
chancre,  of  bubo,  or  of  syphilitic  ulcers, 
whether  primary,  secondary,  or  tertiary  ;  but  in 
this  latter  case  the  administration  of  mercury  or 
iodine  or  both,  according  to  circumstances,  forms 
an  important  element  in  the  management,  in 
feet,  in  every  case  of  obstinate  phagedaena 
especiaUy  of  the  chronic  form,  most  carefu 
search  should  be  made  for  signs  or  a  history  o 
syphilis;  for,  if  that  taint  be  present,  it  not. 
infrequently  happens  that  all  local  appbca- 
»  See  Lancet,  May  24,  1879. 
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tions  fail  until  the  constitutional  malady  is 


attacked. 


Arthuii  Coopes. 


VEITESEOTION'  {vena,  a  vein,  and  secto,  I 
cut). — Synon.  :  Bleeding  ;  Blood-letting. — Ab- 
straction of  blood,  by  opening  a  vein.  See 
Blood,  Abstraction  of. 

VEWOM,  Effects  of:  VEWOMOtrS 
AKTIMALS. — Stnon.  :  Fr.  Animaux  veneneux; 
Ger.  Giftige  Thiere. 

Definition. — Animals  which  possess  the  power 
of  secreting  and  ejecting  a  poison,  which,  when 
inoculated  in  man  or  other  animals,  produces 
toxic  or  even  fatal  effects. 

Venomous  animals  are  found  in  many  classes 
of  the  animal  kingdom. 

1.  Reptilia. — Keptilia  furnish  the  most  nu- 
merous and  important  examples  of  venomous 
animals,  and  these  are  limited  almost  entirely 
to  the  order  Ophidia  or  snakes. 

Desceiption. — The  poison-apparatus  of  a  snake 
consists  of  a  composite  racemose  gland,  situated 
in  the  temporal  region,  secreting  a  clear,  slightly 
viscid  fluid,  which  is  poured  through  a  duct  into 
a  grooved  fang  situated  on  a  movable  maxillary 
bone. 

The  fangs  are  longer,  more  curved,  more 
movable,  and  more  formidable  in  viperine  than 
in  colubrine  snakes. 

Snake-poison  is  a  clear,  slightly  viscid  fluid, 
very  deadly  in  its  action,  probably  more  active 
in  some  snakes,  quantity  for  quantity,  than  in 
others,  and  varying  in  activity  in  the  same 
species  or  individual,  according  to  season,  tem- 
perature, and  state  of  health.  It  acts  most 
rapidly  when  injected  into  the  blood ;  but  it  can 
be  absorbed  through  mucous  and  serous  mem- 
branes, as  seen  by  its  poisonous  effects  when 
applied  to  the  conjunctiva,  the  stomach,  and 
the  peritoneum.  It  may  neither  be  applied  to 
the  lips  nor  taken  into  the  stomach  with  im- 
punity ;  and  sucking  a  snake-bite  is  by  no  means 
free  from  danger,  though  if  the  saliva  be  quickly 
elected  and  the  mouth  washed,  the  danger  is 
p'robably  small.  It  contains  an  active  principle, 
which  has  been  described  as  eohidnine,  viperine, 
and  crotaline.  Analysis  has  shown  the  poison 
to  be  very  nearly  like  albumen  in  composition. 
It  is  most  active  in  its  action  on  warm-blooded 
creatures.  It  appears  that  poisonous  snakes  are 
very  insensible  to  the  venom  of  other  poisonous 

p-y^  flilc  fiS 

Effects.— The  action  of  the  poison  is  local 
and  general. 

The  local  effects  of  snake-bite  comprise  para  ; 
partial  paralysis  of  the  bitten  part ;  ecchymosis  ; 
swelling ;  and  if  death  does  not  rapidly  follow, 
infiltration  of  other  and  distant  parts,  cellulitis, 
and  sloughing. 

Associated  with  these  local  effects  are  many 
severe  general  phenomena,  such  as  depression, 
fainting,  nausea,  hurried  respiration,  vomiting, 
exhaustion,  lethargy,  loss  of  co-ordinating  power, 
paralysis,  loss  of  consciousness,  haemorrhagic  dis- 
charges, relaxation  of  sphincters,  coma,  and  con- 
vulsions. If  the  quantity  of  poison  iiyected  be 
small  or  its  nature  feeble,  the  earlier  symptoms 
may  give  way,  and  recovery  take  place. 

Snake-poison  acts  by  paralysing  the  nerve- 
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centres — sometimes  the  peripheral  distribution 
of  the  nerves,  and  by  altering  the  constitution  of 
the  blood.  It  takes  eiFect  through  the  circula- 
tion ;  and  if  inserted  into  a  large  vessel,  such  as 
the  jugular,  humeral,  or  axillary  veins,  it  will 
cause  almost  instant  death,  the  heart's  action 
stopping  in  systolic  spasm.  The  respiratory 
centres,  the  spinal  cord,  the  peripheral  nerve- 
distribution,  may  all  be  affected ;  in  ordinary 
,  cases  death  seems  to  take  place  by  arrest  of  the 
.  respiration,  the  heart's  action  continuing  for  some 
lime  after  apparent  death.  The  muscular  fibre 
itself  -would  appear  in  some  cases  to  have  its 
contractility  impaired  or  destroyed.  The  poison 
also  acts  septically,  producing  at  a  later  period 
sloughing  and  hsemorrhage. 

There  are  certain  points  of  difference  in  the 
action  of  viperine  and  colubrine  venom.  In  the 
former  there  is  greater  tendency  to  haemorrhage 
than  in  the  latter.  Experiments  on  animals 
sho-jv  that,  generally,  after  death  from  cobra- 
poisoning  the  blood  coagulates  firmly,  whilst 
after  death  from  viper-poisoning  the  blood  re- 
mains permanently  fluid.  In  most  cases  of  death 
in  man  the  blood  has  been  found  fluid  even  after 
cobra-poisoning. 

The  convulsion  or  coma  that  precedes  death 
is  due  to  the  circulation  of  venous  blood  in  poi- 
soning by  colubrine  snakes;  probably  to  the 
direct  action  of  the  poison  on  the  nerve-centres 
in  poisoning  by  viperine  snakes. 

Peoqnosis. —  In  cases  of  moderate  severity 
remedies,  with  careful  nursing  and  tending,  may 
prove  successful ;  but  where  the  bite  has  been 
thoroughly  effected  by  the  ophiophagus,  cobra, 
daboia,  echis,  rattle-snake,  craspedocephalus,  ce- 
rastes, and  others,  the  prognosis  is  very  un- 
favourable ;  in  no  case,  however,  should  efforts 
be  relaxed  imtil  the  last. 

There  is  often  uncertainty  as  to  the  kind  of 
snake,  its  condition,  and  the  extent  to  which  its 
fangs  were  used.  The  great  shock  or  depression 
which  follows  a  snake-bite  may  be  in  a  measui-e 
due  to  fright,  and  will,  on  reassurance,  pass 
away.  The  marks  of  two  well-defined  punctures 
attest  the  insertion  of  two  fangs,  and,  if  the 
snake  has  not  been  seen,  may  enable  one  to  form 
an  opinion  as  to  its  character.  Many  of  the  in- 
nocuous snakes  are  fierce,  and  bite  vigorously, 
but  their  numerous  teeth  leave  different  marks 
from  those  of  the  poison-fangs.  There  are  excep- 
tions to  this  rule,  however ;  a  few  innocent 
snakes  have  the  anterior  maxillary  teeth  de- 
veloped like  poison-fangs,  but  bites  from  them 
are  not  very  likely  to  occur. 

It  may  be  well  to  note  some  of  the  characters 
that  distinguish  the  venomous  snakes,  as  the  form 
and  arrangement  of  the  teeth  and  an  examina- 
tion of  the  wound  will  reveal  the  true  character 
of  the  bite,  and  serve  to  forma  correct  prognosis. 
On  opening  the  mouth  of  a  venomous  colubrine 
snake,  such  as  naja  or  hmgarm,  two  well-de- 
veloped fangs  will  be  observed,  one  on  either 
side ;  and  close  behind  it  there  may  bo  seen  one 
or  two  smaller  teeth.  There  is  no  row  of  teeth 
along  the  outer  side  of  the  mouth,  but  a  double 
row  wiU  be  found  on  the  palatine  surface.  In 
the  yipenne  and  crotaline  snakes,  a  large  fang 
wiU  be  found  on  either  side,  and  a  double  pala- 
tine row.    There  are  no  small  fixed  teeth  behind 


the  fangs  as  in  colubrines,  but  in  a  fold  of 
mucous  membrane  at  the  base  of  the  fangs,  both 
m  vipers  and  colubrines,  a  set  of  loose  reserve 
fangs  will  be  found.  In  hydrophida  the  fangs 
are  arranged  like  those  of  the  cobra,  but  are 
very  minute,  and  no  reliance  can  be  placed  on 
any  mark  made  by  them.  The  circumstance* 
under  which  a  bite  is  inflicted  vi^ill  generally 
help  to  indicate  the  kind  of  snake. 

Harmless  snakes  have  a  double  row  of  equal 
or  nearly  equal-sized  teeth  in  the  maxillary  and 
palatine  bones.  But,  as  before  stated,  there  are 
certain  innocent  snakes  that  have  long  anterior 
maxillary  teeth,  which  might  cause  doubt  as  to 
the  nature  of  the  bite. 

Theatment. — There  is  reason  to  believe  that 
the  numerous  agents  that  have  been  recom- 
mended from  the  earliest  times  as  antidotes  of 
snake-poison  are  useless,  and  have  no  such  pro- 
perties as  those  ascribed  to  them. 

The  rational  treatment  of  snake-poisoning  is 
to  endeavour  to  prevent  the  entry  of  the  virus 
into  the  circulation;  to  neutralize  it  in  the 
wound  before  it  is  absorbed ;  to  support  the  fail- 
ing nervous  force  if  it  have  entered;  and  to 
favour  its  elimination. 

The  application  of  a  ligature  applied  tightlv 
between  the  bite  and  the  heart,  and  the  im- 
mediate excision  or  destruction  by  cautery  or 
caustic  of  the  bitten  spot,  are  essential;  and 
other  local  measures  subsequently  may  appear 
necessary.  The  injection  or  the  application  to 
the  puncture  of  some  decomposing  agent,  such  as 
liquor  potassae  or  permanganate  of  potash,  has 
been  especially  recommended  in  Australia,  in 
Brazil,  and  in  India. 

The  constitutional  treatment  requires  that  the 
strength  should  be  supported  by  stimulants,  such 
as  alcohol  and  ammonia.  Next,  if  the  respiration 
be  failing,  artificial  respiration  should  be  resorted 
to.  Elimination  should  be  promoted  by  stimu- 
lating diuretics.  The  patient  should  be  kept 
warm ;  and  must  not  exhaust  himself  by  walk- 
ing about.  Ammonia  has  always  held  a  high 
place  among  remedies  in  snake-poisoning;  and 
its  injection  into  the  veins  has  been  warmly 
advocated  in  Australia,  and  seems  to  have  met 
with  success  there  which  it  had  not  in  India. 

The  statement  that  no  lizard  is  poisonous,  is 
not  strictly  correct.  The  heloderm  {hdodcrma 
horridum),  of  Mexico,  possesses  venomous  pro- 
perties, destructive  to  small  animals,  and  injuri- 
ous to  man  himself. 

2.  Amphibia. — None  of  the  amphibia  are 
known  to  possess  a  poison-apparatus  like  that 
of  ophidia  ;  but  toads  and  salamanders  secrete  a 
fluid  in  glands  along  the  back,  connected  with 
the  integument,  which  yields  an  actively  veno- 
mous principle,  capable  of  causing  local  irrita- 
tion, and  when  injected  into  the  blood,  death, 
preceded  by  symptoms  indicating  action  on  the 
cerebro-spinal  nerve-centres.  Dogs  seizing  the 
toad,  Bufo  vulgaris,  are  known  to  suffer  from 
swelling  of  the  lips  and  salivation ;  and  a  case 
of  death  was  related  in  France,  in  1865,  of  a 
child  in  whom  an  abrasion  of  the  hand  came  in 
contact  with  the  secretion  of  a  toad ;  death  was 
preceded  by  vertigo,  vomiting,  and  fainting.  When 
this  poison  is  injected  into  guinea-pigs,  small 
birds,  and  other  animals,  violent  symptoms  and 
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death  soon  follow.  It  is  a  viscid,  milky  fluid, 
witii  a  slight  yellow  tint  and  peculiar  odour ;  it 
is  exuded,  and  may  be  pressed,  from  glands  be- 
hind the  orbits.  Zaiesky  has  shown  that  the 
land  and  water  salamanders,  5.  maculattis  and 
Triton  crisiaius,  and  probably  others,  have  also 
the  power  of  secreting  venom ;  and  his  experi- 
ments prove  that  it  contains  a  very  adtive  prin- 
ciple— salamandrine,  and  that  its  action  on  the 
cerebro-spinal  nerve-centres  is  energetic.  It 
appears  that  these  poisons,  like  those  of  ophidia, 
though  effective  on  others,  have  no  action  on 
their  own  species. 

3.  Pisoea. — Desceiption. — Several  fishes  are 
provided  with  an  apparatus  consisting  of  a  cavity 
at  the  base  of,  or  a  sac  and  duct  leading  to,  a 
channelled  spine,  through  which  an  irritating 
secretion  is  ejected.  No  true  poison-gland,  how- 
ever, has  as  yet  been  certainly  made  out.  This 
secretion  is  apparently  connected  with  the  secret- 
ing mucous  system;  and  in  certain  species  it 
produces  marked  symptoms  of  poisoning,  though 
never  to  the  same  extent  as  in  the  case  of  the 
poison  of  venomous  snakes.  Fisli  armed  with 
sharp  or  serrated  opercular  or  fin  spines  can 
inflict  severe  and  painful  injuries,  liable  to  cause 
great  pain,  and  to  be  followed  by  the  grave 
symptoms  attributable  to  the  lacerated  or  punc- 
tured nature  of  the  wounds  ;  and  these  may  be 
aggravated  by  the  irritating  natiire  of  the  mucHS 
with  which  they  are  contaminated.  In  several, 
however,  in  addition  to  the  spine,  there  is  a  dis- 
tinct receptacle  in  connection  with  it,  either  in 
the  form  of  a  sac  or  duct  such  as  in  the  tlialas- 
scrphryne,  or  in  a  cavity  in  the  spine  itself,  as  in 
the  traohinus  or  weever. 

in  the  case  of  others,  such  as  the  sting-rays, 
which  may  produce  severe  wounds  by  their 
pointed  and  serrated  spines,  there  is  no  distinct 
receptacle  for  the  poisons  in  connection  with 
them.  Whilst  it  is  well  known  that  many  spiny 
fish  are  capable  of  inflicting  wounds  that  are 
dangerous  from  their  lacerated  and  punctured 
character,  it  is  recognised  that  others  increase 
the  danger  by  the  inoculation  of  an  irritating 
fluid,  as  stated  above. 

EiTECTS. — The  effect  of  fish-poison  is  to  pro- 
duce severe  burning  pain  at  and  beyond  the  in- 
jured part,  and  fever.  The  intensity,  no  doubt, 
depends  upon  the  quantity  of  poison  injected, 
and  the  state  of  health  and  constitution  of  the 
person  at  the  time.  The  wound  alone,  even 
without  the  poison,  is  likely  to  be  painful  and 
severe  from  its  punctured  character. 

TaEiTMENT. — Ipecacuanha,  alkalies,  alum,  and 
ammonia  have  all  been  recommended  as  useful 
external  applications  to  allay  the  irritating 
action  of  such  poisons.  Poultices  of  onions,  or 
warm  applications  of  opium  or  other  sedative 
fomentations,  are  likely  to  be  useful;  and 
prompt  surgical  relief,  if  suppuration  or  cellu- 
litis occurs,  is  necessary  to  relieve  tension,  to 
evacuate  pus,  or  give  exit  to  sloughs. 

The  constitutional  treatment  is  such  as  would 
be  indicated  by  the  condition  and  progress  of 
any  other  inflamed  punctured  wound.  In  case 
of  depression  of  the  heart's  action,  alcohol  or 
ammonia  would  be  indicated.  Kest,  quiet,  and 
due  attention  to  the  state  of  the  bowels  and  of 
elimination  by  the  skin  and  kidneys,  with  careful 
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regulation  of  the  diet,  should  be  observed.  See 
PosT-MoKTEM  Wounds. 

4.  Mollusca. — Aphgsia  punctata,  the  sea- 
hare,  a  gasteropod,  is  said  by  some  to  produce  an 
irritating  secretion  capable  of  causing  urtication 
and  even  severe  inflammation,  and  of  causing  the 
hair  to  fall  off. 

5.  Arthropoda  ;  Myriapoda,  family  Scolo- 
pendrida. — The  centipedes  possess  mandibles, 
formed  by  a  pair  of  dilated  feet,  joined  at  their 
origin,  wich  perforated,  hook-like  points  with 
an  aperture  near  the  apex,  through  which  a 
poisonous  fluid,  secreted  in  a  poison-gland,  sac, 
and  duct,  is  ejected  when  they  bite,  which  they 
can  severely.  This,  in  the  case  of  the  larger 
tropical  species,  is  sometimes  very  painful,  and 
causes  considerable  local  irritation,  and  even 
constitutional  disturbance,  fever,  and  delirium. 
That  of  the  smaller  kind  generally  causes  only 
local  and  transient  irritation.  Centipedes  are 
found  all  over  the  world  nearly,  in  Europe,  Africa, 
America,  the  East  and  West  Indies  and  Islands, 
and  in  the  tropics  generally.  Those  of  warm 
climates  are  the  largest  and  most  dangerous. 

6.  Axs,oinioi6.ea,.~-8aorpionideB  or  Pedipalps. 
Desceiption. — Scorpions  have  a  segmented  ab- 
domen, the  last  six  joints  of  which  are  narrowed 
into  a  tail,  terminated  by  a  curved  perforated 
spine  or  hook,  with  which  they  strike  and  wound. 
At  its  extremity  are  two  small  orifices,  through 
which  venom  is  injected  from  a  gland-receptacle 
and  duct  at  its  base.  Scorpions  run  about  quickly, 
carrying  the  tail  curved  over  the  body.  They 
live  in  holes  in  the  ground,  and  under  stones  or 
logs  of  wood,  in  dark  places.  The  tail  is  used 
as  an  offensive  weapon.  They  seize  small 
creatures  with  their  palpi,  and  then  pierce  them 
with  the  sting.  The  venom  is  so  active  that  it 
quickly  destroys  life.  Those  of  tropical  climates 
are  most  active  and  poisonous.  They  attain  to 
the  length  of  from  two  to  three,  four,  and  six 
inches.  The  European  genera  are  smaller  and 
less  active. 

Scorpions  exist  in  all  tropical  countries,  but 
extend  also  into  the  warmer  regions  beyond  the 
tropics.  They  are  found  in  the  East  and  West 
Indies,  Ceylon,  and  other  islands,  Australia, 
Africa,  Egypt,  South  of  Europe,  and  America. 
There  are  several  genera,  and  Buthus  afer, 
Androatonus,  and  Buthus  Cwsar,  are  good  ex- 
amples of  the  active  kinds.  EuropicBus  and  Occi- 
tamis  are  also  venomous,  but  those  of  Europe  are 
less  active  than  the  tropical  forms. 

Effects. — The  effects  of  the  sting  of  the  scor- 
pion and  of  the  bite  of  the  centipede  have  no 
doubt  been  exaggerated ;  but  they  may  produce 
very  painful,  and  in  the  case  of  the  larger 
species,  severe  and  serious  symptoms,  in  their 
character  not  unlike,  or  even  more  severe  than, 
those  of  the  sting  of  the  wasp,  namely,  pain, 
swelling,  in  some  cases  numbness,  vertigo,  nausea, 
vomiting,  temporary  Joss  of  vision,  swelling  of 
the  tongue,  and  fever.  Death  may  occur  in  deli- 
cate or  sickly  subjects.  The  local  and  constitu- 
tional symptoms  may  be  severe  in  persons  of 
irritable  constitution,  or  otherwise  out  of  health, 
but  generally  in  the  case  of  bites  of  ordinary 
scorpions  or  centipedes  inflicted  on  healthy  sub- 
jects, the  suffering  is  local  and  soon  passes  away. 
Theatment. — A  variety  of  remedies  have 
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been  rocomm ended  for  scorpion-poisoning.  Pro- 
bably the  appliciition  of  a  ligature  above  the 
bitten  part,  or  a  cupping-glass,  or  suction  of  the 
wound,  as  in  snake-bite,  might  be  useful.  Some 
authorities  recommend  tliat  the  -wound  should 
be  scarified,  volatile  ointment  rubbed  in,  and 
an  emollient  poultice  applied.  Suction  of  the 
wound,  and  the  application  of  saltwater,  vinegar, 
ammonia,  alum,  ipecacuanha,  spirits  of  camphor, 
eau  de  Cologne,  tobacco  water,  turpentine,  tinc- 
ture of  iodine,  alcohol,  the  loaves  of  cruciferous 
plants  made  into  poultices,  solutions  of  opium 
and  lead,  or  other  sedatives,  all  seem  to  lessen 
pain  and  irritation.  The  use  of  diffusible  stimu- 
lants, opiates,  or  other  sedatives  may  be  neces- 
sary, and  such  surgical  interference  as  suppura- 
tion or  cellulitis  may  require. 

7.  Arachnida. — Desceiption. — Some  spiders 
are  venomous,  and  certain  of  the  larger  tropical 
forms  are  capable  of  inflicting  painful  bites.  The 
poison-apparatus  of  spiders  consist  of  falces  or 
modified  mandibles  or  jaws,  the  last  joint  of 
which  is  a  hard  curved  fang,  with  a  fissure  near 
the  point ;  there  is  an  elongated  poison-sac  and 
duct  in  which  the  venom  is  elaborated  and  thence 
transmitted  to  the  fang,  by  which  it  is  inocu- 
lated into  the  flesh  of  its  prey. 

Effects. — The  venom  of  spiders  is  a  very 
active  principle,  and  apparently  is  capable  of 
rapidly  destroying  the  life  of  the  small  crea- 
tures on  which  the  spider  feeds.  It  also  causes 
symptoms  of  poisoning  in  man  and  the  lower 
animals.  Probably  all  the  species  have  some 
venomous  secretion,  but  it  is  only  the  larger 
kinds  that  are  obnoxious  to  man.  It  may  be 
noted  that  whilst  the  fangs  of  one  section  of 
spiders  move  laterally,  those  of  the  Mygalidse 
move  vertically. 

There  are  several  species.  Those  reputed 
venomous  are  tropical. 

Lycosa  tarantula  is  reputed  to  cause  extra- 
ordinary symptoms.  It  is  poisonous,  but  there  is 
no  reason  to  believe  that  its  effects  exceed  a  cer- 
tain amount  of  local  irritation.    See  Taeantissi. 

There  are  numerous  families,  genera,  and 
species  of  spiders,  all  probably  possessing  an  irri- 
tating fluid;  but  it  is  only  in  the  larger  kinds 
that  they  do  so  to  any  extent,  and  there  is  no 
very  positive  proof  that  even  in  tropical  climates 
they  inflict  the  grievous  injuries  ascribed  to 
them,  though  the  venom  is  very  fatal  to  the 
creatures  on  which  they  prey. 

The  popular  notions  that  the  spider  is  very 
poisonous  when  swallowed,  and  that  its  web 
possesses  medicinal  properties,  are  probably  ex- 
aggerated, if  not  altogether  untrue.  One  species 
of  red  spider,  however — perhaps  a  mite — called 
coya,  in  Popayan,  is  very  poisonous;  the  juices 
of  its  body  when  crushed,  and  coming  in  contact 
with  the  punctured  skin,  cause  tumours,  or 
even  it  is  said  death.  This  is  no  doubt  an  ex- 
aggeration, but  it  is  probable  that  the  juices  are 
acrid  and  irritating,  and  it  is  therefore  better  not 
to  crush  them  when  detected  on  the  person,  but 
to  brush  or  blow  them  away. 

In  India,  a  streak  of  almost  erysipelatous 
redness  of  the  skin  coming  on  rapidly,  is  often 
attributed  to  a  spider.  No  one  has  defined  the 
species ;_  it  is  possible  that  it  may  be  analogous 
to  that  just  referred  to. 
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Tbeatuhnt.— The  treatment  of  spider-bites  is 
similar  to  that  of  centipedes  and  scorpions. 

8.  Acarina. — Descuiption  and  Eitects.  

Some  mites  have  the  power  of  causing  consider- 
able irritation  by  a  secretion  ejected  on  the  sur- 
face, or  injected  into  the  wounds  they  make  in 
their  burrowing  operations  with  claws  or  mouth. 

The  Tetranyelms  aulumnalis,  Leptus  aiitim- 
nalis,  or  Harvest  Bug,  is  brick-red  in  colour,' 
and  very  minute.  It  is  bred  on  plants,  l^ut 
leaves  them  to  fasten  on  animals,  especially 
man,  when  it  adheres  firmly,  and  causes  swelling,: 
great  irritation,  and  severe  itching,  if  in  num-' 
bers.  The  intense  irritation  causes  fever.  The 
symptoms  are  not  unlike  the  sting  of  a  nettle, 
erythema  or  even  blistering  being  caused.  The 
leptus  is  covered  with  hairs,  and  effects  entrance 
into  the  skin  with  its  claws,  and  thus  gives  rise 
to  the  great  irritation,  which  is  probably  aggra- 
vated by  some  acrid  excretion.  These  animals 
are  found  in  Britain,  France,  and  other  parts 
of  Europe  ;  varieties  of  them  in  the  tropics,  for 
example  in  Brazil,  Honduras,  on  the  Mosquito 
Coast,  and  in  the  West  Indies.  The  T.  irritans 
of  the  Mississippi  vaUeys  causes  great  irritation 
in  the  same  way. 

Teeatmbnt. — The  treatment  is  to  extract  the 
bug  with  a  needle  or  the  point  of  a  knife,  and 
then  apply  some  soothing  lotion. 

Argas  persicus,  a  gamosid,  known  also  as  the 
Teigne  de  Miana,  venomous  bug  of  Miana,  is 
common  in  Persia.  It  is  fotmd  in  the  houses, 
and  it  is  said  that  its  puncture  produces  serious 
symptoms,  such  as  convulsions,  delirium,  and 
gangrene,  or  even  death.  This  is  an  exaggera- 
tion, though  probably  it  is  true  that  local  irri- 
tation, and  perhaps  some  constitutional  distur- 
bance, may  be  caused.  It  is  blood-red  in  colour, 
spotted  with  white  on  the  back,  the  feet  yellow. 
Argas  mouhata,  a  native  of  Angola,  is  said  to 
have  much  the  same  properties. 

The  Argas  talaje  of  Guatemala  produces  great 
irritation.  It  bites  like  an  ordinary  bug,  and 
the  punctures  are  followed  by  great  irritation, 
swelling,  and  pain.  It  lives  in  holes  in  the  bam- 
boo walls,  or  such-like  crevices,  and  issues  at 
night  to  attack  the  sleepers. 

9.  Hemiptera. — Some  of  the  Geocorysm  and 
HydrocoryscB,  or  land  and  water  bugs,  have  irri- 
tating properties,  and  also  an  oflTensive  odour ; 
they  have  a  suctorial  mouth,  armed  with  a 
grooved  instrument  or  rostrum  for  piercing  the 
skin. 

Cimex  lectularius,  the  bed  bug,  causes  much 
irritation,  and  in  some  persons  inflammatory  ac- 
tion in  the  bitten  part.  The  eflfects  are  transient 

Notonecta  andiVepa,  common  in  pools  of  water  ' 
in  our  islands,  are  also  capable  of  inflicting  a 
painful  puncture.  Cimex  ncmorum  causes  nearlv 
as  much  pain  by  its  puncture  as  the  sting  of  a 
wasp.  The  wheel  bug,  Beduvius  scrratns,  of  the 
West  Indies,  gives  an  electric  shock  to  the  per- 
son it  touches.  St.  Pierre  mentions  a  species  of 
bug  in  the  Mauritius  whose  bite  is  as  venomous 
as  the  sting  of  a  scorpion.  The  Bcnchtcha,  or 
great  black  bug,  of  the  pampas  of  South  America, 
is  more  obnoxious,  it  is  said,  than  the  common 
bed  bug. 

10.  Aphaniptera. — PulicidcB  or  Fleas  com- 
prise several  families.    Fulcx  irritans,  the  com- 
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mon  flea,  is  universal.  It  varies  much  in  size 
and  colour  ;  some  are  almost  black  and  very 
large,  and  are  found  on  the  sandy  shores  of  the 
Mediterranean.  There  are  many  species,  such  as 
P.  ca7iis,  P.  mu$cidus,  P.  vcspertitinus,  and  others. 
Fulex  penetrans  of  the  "West  Indies  and  South 
America,  known  also  as  the  jigger  or  chigoe, 
penetrates  the  skin,  and  beneath  the  nails,  gene- 
rally of  the  feet,  causing  great  irritation.  It  will, 
if  not  extracted,  deposit  its  ova,  and  thus  give 
rise  to  severe  irritation.  The  effects  of  the  or- 
dmary  flea-bite  are  -well  known.  Though  the 
irritation  of  flea-bites  is  chiefly  due  to  the  wound, 
there  is  reason  to  believe  that  this  is  aggravated 
by  tlie  presence  of  some  irritating  secretion.  No 
special  treatment  need  be  described. 

11.  Diptera. — Description  and  Effects. — 
To  this  order  belong  the  gnats,  mosquitoes,  pip- 
sas,  sand-flies,  and  gad-flies,  all  more  or  less 
dreaded -for  their  bites.    They  have  a  proboscis 
composed  of  a  grooved  and  flexible  sheath, 
through  which  long,  slender,  sharp  darts  are 
protruded,  that  pierce  the  skin  and  inoculate 
some  venomous  secretion,  though  its  nature  is 
not  known.     They  draw  blood,  raise  white 
lumps  or  swellings  ;  some,  such  as  the  pipsa  of 
the  Cossiah  Hills,  India,  leave  a  livid  spot  of 
effused  blood,  which  gives  to  the  suiferer  the 
appearance  of  a  purpureal  rash.  They  swarm  in 
many  countries,  generally  near  water.  The  prin- 
cipal forms  are  the  Culex  pipiens,  0.  reptans,  0. 
mosgiiiio,  C.  laniger,  and  the  whame  fly,  C. 
iabamis.    Some  of  these  are  formidable  insects, 
and  are  insatiable  blood-suckers.    The  isetze  or 
tv/nb,  Glosshia  morsitans  of  Africa,  is  one  of  the 
most  remarkable.    The  bite  of  this  poisonous 
insect  is  almost  certain  death  to  the  horse,  ox, 
or  dog ;  though  it  appears  not  to  trouble  man 
more  than  by  causing  slight  irritation.  _ 

The  female  Simulium,  or  sand-fly,  is  irritating 
to  man,  the  bite  often  giving  rise  to  painful 
.  swellings.  The  pipsa  is  probably  a  simulium. 
It  appears  from  the  great  irritation  and  the  swell- 
ing that  follows  the  puncture  of  most  of  these 
insects,  that  some  acrid  secretion  is  injected  into 
the  wo\md.  In  young  fuU-blooded  persons,  es- 
pecially recent  arrivals  in  India  or  the  tropics, 
the  irritation  caused  by  mosquito-bites  is  often 
so  severe  as  to  give  rise  to  violent  inflammatory 
symptoms,  resulting  in  suppuration  or  ulcera- 
tion, and  even  gangrene. 

Tbeatment. — The  application  of  common  salt, 
solution  of  ammonia,  soda,  potash,  lead,  oil,  ipe- 
cacuanha, or  alum  combined  with  opium,  allays 
irritation  in  the  first  stage.  The  more  violent 
inflammatory  symptoms  are  amenable  to  ordinary 
surgical  treatment.  Camphor,  pulegium,  and 
lime-juice,  applied  to  the  skin,  are  all  regarded 

*^ir^Hym'enoptera.  — Desceiption  and 
EFFECTS.-A  number  of  species  that  secrete 
poison  are  found  among  the  different  families 
of  hymenoptera,  including  bees,  wasps,  and  ants. 

See  also  Sting.  ,  „p  „„ 

They  are  distinguished  by  the  presence  of  an 
ovipositor  in  the  female,  which  not  only  is  used 
for  depositing  the  eggs,  but  as  a  weapon  tor  in- 
jectinl  venom.  It  consists  of  two  valves  as  a 
iheath,  and  three  bristles  which  form  a  grooved 
sting.    Through  this  groove  the  poison  is  in- 
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jected  into  the  wound,  the  ovipositor  being  con- 
nected with  a  poison-gland  at  its  base. 

Formiddm. — Ants  include  Formica  smaragdina 
and  many  others.  The  sting  of  the  ant  causes 
considerable  irritation,  especially  if  many.  It 
has  been  suggested  that  formic  acid  is  the  irri- 
tating principle.  There  are  several  venomous 
species  of  ants,  black  and  red,  of  various  sizes. 
Some  of  the  larger  forms  in  the  tropics  are  ca- 
pable of  inflicting  a  very  painful  injury.  Some 
ants  have  no  sting,  but  eject  a  fluid  which  irri- 
tates the  skin. 

Vespida. —  The  females  and  workers  of  the 
wasps  and  hornets  are  provided  with  a  poison- 
sac  and  sting.  Vespa  vulgaris  is  a  type  of  the 
tribe  Crahro.  It  lives  in  commimities.  Its  sting 
produces  much  irritation,  pain,  and  swelling, 
especially  when  inflicted  on  the  face,  or  where 
the  cellular  tissue  is  loose. 

Apidm. — True  bees,  and  the  Bomhida  or  humble 
bees,  have  similar  properties,  their  sting  pro- 
ducing very  much  the  same  effect  as  that  of  the 
wasp. 

Some  of  the  parasitic  Hymenoptera  inject  a 
poison  into  the  wound  made  by  their  ovipositor. 
The  best  Icnown  instance  is  that  of  the  genus 
Ophion.  The  genus  Paripla  also  injects  a  poison 
in  the  same  way,  and  probably  others  of  the 
lohneumonidcB. 

Teeatment. — Many  remedies  of  a  simple  na- 
ture have  been  recommended  to  allay  the  pain 
and  irritation  caused  by  the  sting  of  the  wasp 
and  bee,  such  as  vinegar,  eau  de  Luce,  ammonia, 
solution  of  soda  or  potash,  oil,  indigo,  eau  de  Co- 
logne, alum,  and  all  those  recommended  in  scor- 
pion-stings. In  case  of  venomous  stings,  where 
constitutional  disturbance  is  induced,  stimulants 
or  sedatives  may  be  necessary  ;  and  as  the  sting 
is  liable  to  be  left  in  the  wound,  it  ought  to  be 
picked  out.  In  cases  of  wasp  or  bee  stings  in 
the  mouth  or  throat,  which  may  happen  when 
children  bite  a  peach  or  other  fruit  that  conceals 
a  wasp,  severe  consequences  may  arise  from  the 
oedema  that  supervenes,  and  extends  to  the 
glottis.  An  emetic  is  then  useful.  "With  the 
ordinary  treatment  of  oedema,  laryngotomy  may 
become  necessary.  In  other  cases,  should  vio- 
lent symptoms  supervene,  surgical  aid  may  be 
required  to  relieve  tension,  or  give  exit  to  mat- 
ter. Such  untoward  results,  however,  are  happily 
rare. 

Mtdilla  cocdnea,  a  native  of  the  warmer  parts 
of  North  America,  is  said  to  produce  loss  of 
consciousness  within  five  minutes  of  the  inflic- 
tion of  its  sting,  life  being  in  danger  for  some 
days  afterwards. 

13.  Lepidoptera.— The  majority  of  insects 
furnished  with  a  sting,  as  a  means  of  defence, 
belong  to  the  Hymenoptera.  It  is  but  recently 
that  a  stinging  Lepidopterous  insect  has  been 
found.  The  species  is  not  mentioned  (F.  Smith). 
The  bee  moth  of  the  Cape  of  Good  Hope  is  said 
to  defend  itself  with  a  sting.  Though  the  ma- 
iority  of  the  perfect  insects  of  this  tribe  are 
harmless,  some  of  the  caterpillars  appear  to  be 
possessed  of  irritating  properties,  resiiding  in  the 
fine  hairs  with  which  they  are  cased,  and  which, 
being  sharp  and  brittle,  break  off  and  remain  in 
the  skin,  causing  irritation  mechanically;  but 
also  probably  from  the  presence  of  some  acrid 
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substance  concealed  within  the  hairs.  In  Cey- 
lon, a  greenish  hairy  caterpillar,  longitudinally 
striped,  probably  of  the  gonus  Bombyx,  which 
frequents  the  leaves  Hibiscus populneua,  alight- 
ing on  the  skin,  causes  as  much  irritation  as  the 
Siting  of  a  nettle.  The  larva  of  Neasra  lepida, 
has  Similar  properties.  It  is  short  and  broad, 
of  a  pale  green,  with  fleshy  spines  on  the  upper 
surface,  each  of  which  is  charged  with  venom 
that  occasions  acute  sufiFering.  The  larvse  of 
Adolia  are  also  armed  with  venomous  hairs. 
Another,  not  uncommon  in  certain  trees  in  the 
terai  of  the  Himalaya,  is  a  dark-coloured  hairy 
caterpillar,  which  is  apt  to  fall  on  people  and 
cause  intense  irritation.  It  is  known  as  the 
Komlah,  but  the  moth  that  produces  it  is  not 
known. 

14.  Coleoptera. — Several  beetles  have  acrid 
secretions  capable  of  exciting  great  irritation  and 
inflammation,  raising  blisters,  and  if  absorbed 
causing'  painful  strangury  and  great  urinary 
irritation.  Such  are  Mylabris  Cichorii  of  India, 
Cantharis  or  Lytta,  or  Meloe  vesicatoria,  Lytta 
gigas  of  Senegal,  Lytta  vitata  of  America,  and 
Lytta  nificeps  of  Chili. 

15.  Ecliinodermata.  —  The  long  sharp 
pointed  spines  of  some  of  the  echinids  are  capable 
of  inflicting  painful  punctured  wounds,  but  con- 
vey no  true  venom.  Whether,  as  in  the  case  of 
some  spiny  fishes,  there  may  be  an  irritating 
mucous  secretion  inoculated  is  uncertain. 

16.  Coelenterata. — Some  of  the  Medusa  or 
jelly-fish  have  the  power  of  stinging.  The 
poison-apparatus  is  placed  in  certain  tubercles 
on  the  surface.  These  contain  a  collection  of 
granules,  amongst  which  are  small  vesicles. 
Within  these  corpuscles  or  nematocysts  a  spiral 
thread  is  found,  which  bursts  out  on  pressure. 
These  corpuscles  are  found  in  the  mucus  exuded 
by  the  creature,  and  to  them  is  attributed  the 
irticating  power  it  possesses.  There  are  several 
stinging  species,  some  found  on  our  own  coasts, 
others  in  other  seas.  It  is  the  larger  forms  gene- 
rally that  are  venomous,  the  small  ones  having 
no  effect  on  man.  Cyanca  capillata  of  our  seas 
is  a  most  formidable  creature,  and  the  terror  of 
bathers.  It  has  a  broad  tawny  disk,  and  a  long 
train  of  ribbon-like  streamers  floating  after  it ; 
it  makes  its  way  through  the  waters  ;  and  what- 
ever comes  in  contact  with  these  trailing  trains 
soon  mrithes  in  torture,  the  effect  produced  being 
not  unUke  that  of  the  nettle. 

Physalea  felagica,  the  Portuguese  man-of-war, 
has  similar  properties.  It  causes  severe  and 
stinging  pain,  extending  up  the  limb,  with  fever- 
ishness,  which  has  been  known  to  continue  for 
some  hours,  white  wheals  forming  on  the  sldn, 
as  in  urticaria.  Several  other  medusae  possess 
these  properties,  and  hence  they  have  received 
the  name  of  Acalephse,  or  sea-nettles.  The  ap- 
plication of  vinegar  or  olive  oil  is  said  to  remove 
the  unpleasant  symptoms. 

The  Actinia,  or  sea-anemones,  and  the  hydroid 
polyps,  appear  to  possess  a  similar  power,  and  are 
provided  also  with  thread-cells.  They  cause 
urtication  of  the  human  skin  when  brought  in 
contact  with  their  tentacles.  The  Sagariiadcs 
furnish  examples  of  sea-anemones  with  this  pro- 
perty. The  effects,  however,  of  any  of  them  are 
transient.    In  some  parts  of  Europe  the  Acalcph<s 
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have  been  used  therapeutically  as  counter-irri- 
tants, hy  being  brought  in  contact  with  the 
patient  immersed  in  a  salt-water  bath. 

In  the  preceding  description  the  writer  has 
not  attempted  to  treat  exhaustively  the  subject 
of  venomous  animabj,  or  to  describe  all  the  forma 
of  animal  life  so  endowed.  His  object  has  been  to 
point  out  the  principal  forms,  and  to  indicate 
generally  the  mode  of  dealing  therapeutically 
with  the  effects  of  the  venom. 

Joseph  Fayheb. 

VEUOnS  HUM.— A  peculiar  murmur 
heard  on  auscultation  of  the  larger  veins,  espe- 
cially those  of  the  neck  and  chest,  in  ansemia, 
and  in  cases  of  interference  with  the  flow  of  the 
blood  through  those  vessels.  See  Physical  Exa- 
mination. 

VEWTIirOB,  in  the  Isle  of  Wight.— A 

mUd,  dry,  bracing  climate.  Mean  winter  tem- 
perature for  forty  years,  42-43°  Fahr.  Exposed 
to  S.S.E.  and  S.W.  winds.  See  Ci.isiate,  Treat- 
ment of  Disease  by. 

VENTEICLES  OF  THE  BEAIN,  Dis- 
eases of. — Synon.  :  Maladies  dcs  Ventricides  du 
Cerveau;  Ger.  Krankheiten  der  GehirnhoUen. — 
The  chief  morbid  states  of  the  ventricles  of  the 
brain  are  (] )  new  growths,  degenerations,  and 
inflammatory  changes  in  the  lining  membrane 
(ependyma)  and  velum  interpositum  ;  and  (2) 
accumulations  of  blood,  pus,  and  serum  in  the 
ventricular  cavity. 

1.  Diseases  of  the  lining  membrane  and 
velum.- — In  old  age,  and  in  degenerative  brain- 
diseases,  such  as  general  paralysis,  the  ependyma 
of  the  ventricles  becomes  thickened.  The  surface 
is  uniform,  or,  in  some  cases,  covered  by  minute 
warty  gi-anulations.  Some  of  the  latter  may 
attain  the  size  of  a  pea,  and  constitute  small 
fibrous  tumours.  Similar  changes  are  sometimes 
found  when  the  brain  has  been  subjected  for  a 
long  time  to  passive  congestion.  In  rare  eases 
the  thickened  membrane  has  been  found  calcified 
in  places.  A  few  morbid  growths  have  been  met 
with  in  the  ependyma,  the  most  common  being 
the  granulations  of  tuberculosis,  which  have 
been  found  both  on  the  lining  membrane  and  the 
choroid  plexus.  The  latter  and  the  velum  inter- 
positum frequently  present  thickening,  and  un- 
due adhesion  to  the  ependyma.  In  rare  cases 
fatty  growth  has  been  met  with  in  this  situation. 
The  choroid  plexus  may  present  partial  fatty 
degeneration,  and  frequently  contains  corpora 
amylacea.  Aggregations  of  brain-sand  are  com- 
mon in  the  choroid  plexus,  and  occasionally  occur 
in  the  lining  membrane. 

Cystic  degeneration  is  the  most  common  mor- 
bid appearance  in  the  choroid  plexus,  especially 
in  that  part  which  is  within  the  descending 
cornu.  The  cysts  are  clear,  delicate,  colourless, 
transparent,  from  the  size  of  a  pea  downwards. 
They  consist  of  delicate  cells  pressed  together, 
which  are  simply  normal  cellular  elements  of 
the  part  that  have  undergone  a  peculiar  degene- 
ration. In  some  of  the  larger  ones  these  cells 
have  become  destroyed  in  the  centre,  so  that  a 
true  fluid-containing  cyst  remains. 

The  adhesions  sometimes  met  with  may  cut 


VENTRICLES  OF  THE  BRAIN, 
off  the  posterior  comu  from  the  rest  of  the  ven- 
tricle, and  it  may  thus  be  obliterated. 

The  ventricles  may  imdergo  passive  congestion 
in  common  with  the  intracranial  organs,  or  fro<n 
pressure  upon  the  veins  of  Galen,  which  return 
the  blood  from  the  velum  interpositum.  In  the 
latter  case  considerable  effusion  of  fluid  may 
occur. 

Inflammation  involves  both  the  ependyma 
and  the  velum  interpositum.  It  is  rarely  con- 
fined to  the  ventricles,  still  more  rarely  to  one. 
Commonly  it  is  part  of  a  general  meningitis. 
The  ependyma  and  the  velum  are  thickened  and 
pulpy,  being  infiltrated  with  cells  of  new  forma- 
tion. The  velum  is  always  injected  ;  the  epen- 
dyma may  be  injected  or  pale.  Occasionally  a 
false  membrane  is  found  upon  its  surface.  The 
tissue  of  the  brain  beneath  the  ependyma  is 
softened,  and  may  be  injected.  _  The  fluid  in  the 
ventricles  is  increased  in  quantity,  and  is  turbid 
from  pus  and  exudation-cells,  and  even  debris  of 
nerve-fibres.  The  inflammation,  of  which  this  is 
part,  is  usually  fatal ;  but  it  may  pass  away,  the 
ependyma  and  velum  remaining  thickened  and 
adherent.  See  Meninges,  Ceeebbal,  Inflamma- 
tion of.  Tubercular. 

2.  Intraventricular  accumulations. — Hcs- 
morrhage  rarely  occurs  directly  into  the  ven- 
tricles, except  by  traumatic  rupture  of  a  vein  ; 
but  blood  may  reach  them  from  within  the  cere- 
bral substance,  or  from  the  subarachnoid  space. 
True  fus  may  be  found  in  the  cavities,  from  the 
bursting  into  them  of  a  cerebral  abscess  ;  and  a 
purulent  fluid  may  result  from  inflammation  of 
the  lining  membrane.  A  slight  effusion  of  semm 
.results  from  inflammation,  but  is  rarely  con- 
siderable, unless  the  escape  of  that  secreted  by 
the  choroid  plexus  is  prevented  by  the  closure 
of  the  passage  to  the  fourth  ventricle  from  ex- 
ternal pressure,  or  by  the  obliteration  of  the 
foramina  in  the  membrane  closing  in  the  fourth 
ventricle,  bj  which  its  cavity  communicates  with 
the  subarachnoid  space  (Hilton).  Sec  Htdeo- 
CEPHALUS.  In  atrophy  of  the  brain,  the  fluid 
within  the  ventricles  (as  beneath  the  arachnoid) 
undergoes  a  considerable  compensatory  increase. 

Lastly,  by  violent  commotions  of  the  brain 
the  septum  lucidum  may  be  ruptured  (Wilks  and 
Moxon). 

Veniricitlar  hcemorrhage  and  hycb-ncephalus  are 
described  in  other  parts  of  this  work.  See  Brain, 
Haemorrhage  into  ;  and  Htdrocephaxus. 

The  other  conditions  discussed  are  marked  by 
no  distinctive  symptoms,  and  call  for  no  special 
treatment.  W.  R.  Gowers. 

VENTBICLES  OF  THE  HEART, 
Diseases  of.    See  Heart,  Diseases  of. 

VBRDIGEIS  Poisoning  by.  See  Coppbe, 
Poisoning  by. 

VEBMES  (Lat.  worms).— This  is  a  term  of 
variable  import,  according  to  the  practical  or 
scientific  stand-point  from  which  it  happens  to 
be  viewed.  Thus  Gegenbaur  include."  in  tins 
group,  not  only  the  helminths  or  entozoa  ana 
their  allies,  but  also  a  multitude  of  creatures  oi 
widely  differing  structure,  as  well  as  the  annu- 
lated  animals  properly  so-called  {<^^^l^'^3^fZ 
Vergleich.  Anatomic,  mo,  B.  U^etseq.y  i.  he  late 
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Professor  Rolleston,  in  like  manner,  elevates  the 
term  so  as  to  make  it  of  sub-Icing  dam  value  in 
zoology.  Practically,  the  term  '  Vermes  '  is  used 
as  the  equivalent  of  Ektozoa,  which  latter  term, 
as  we  have  explained  elsewhere,  has  a  wider 
signification  than  its  simple  literal  meaning  im- 
plies. See  Entozoa  ;  Helminthes  ;  Intestinai, 
Worms  ;  Parasites  ;  and  Worms. 

T.  S.  OOBBOLD. 

VERMICIDES  {vermis,  a  worm,  and  cmdo, 
I  kiU).— A  group  of  anthelmintics  which  kill 
worms.    See  Anthelmintics. 

VERMIPTTGrES  {vermis,  a  worm,  and  fugo, 
I  expel). — A  group  of  anthelmintics  which  expel 
worms,  but  do  not  necessariUy  kiU  them.  Set 
Anthelmintics. 

VERRUCA  (Lat.  A  wart.)— Stnon.  :  Fr. 
Verrue;  Ger.  Warze. 

Definition. — A  wart  or  papillary  growth  from 
the  skin. 

.iETiOLOGT. — The  wart,  being  an  aberration  of 
growth  of  certain  of  the  constituents  of  the  skin, 
must  necessarily  result  from  a  want  of  normal 
power  within  the  integument ;  hence  it  is  mostly 
found  in  children  and  elderly  persons,  and  is  less 
frequently  met  with  in  the  adult.  As  children 
become  developed  by  growth,  and  their  tissues 
acquire  strength,  these  partial  exuberant  growths 
disappear.  In  young  persons  of  feeble  organisa- 
tion they  are  sometimes  thrown  out  like  an 
exanthem,  and  yield  to  a  constitutional  treat- 
ment directed  towards  the  improved  innervation 
and  nutrition  of  the  tissues.  Their  direct  rela- 
tion with  the  nervous  system  is  often  evinced  by 
their  sudden  disappearance  under  the  influence 
of  mental  emotion,  a  circumstance  which  has  led 
to  the  popular  use  of  charms  for  their  cure.  In 
elderly  persons  they  are  often  met  with  on  the 
face,  where  their  presence  must  be  ascribed  to 
debility  of  integument ;  and  they  are  frequently 
associated  with  dirt  and  neglect.  Briefly,  warts 
may  be  said  to  be  due  to  aberration  of  nutri- 
tive function  of  the  skin,  consequent  on  defective 
organisation  and  vitality. 

Description. — Pathologically  a  wart  is  an 
hypertrophy  or  excessive  growth  of  a  small 
group  of  papillse  of  the  skin,  with  excessive  pro- 
duction of  cuticle,  forming  a  hard  prommence  of 
the  integument.  Warts  vary  in  size,  and  are 
modified  according  to  situation.  They  some- 
times cover  a  considerable  extent  of  surface  in 
patches  several  inches  in  diameter,  but  more  com- 
monly appear  as  tubercles,  either  few  in  number 
and  isolated,  or  numerous  and  in  clusters.  One 
kind  is  remarkable  for  the  minimum  of  promi 
nence,  resembling  a  flat,  dirty-looking  blotch  on 
the  skin ;  whilst  another,  as  on  the  hands,  may 
have  a  prominence  of  a  quarter  of  an  inch,  or  on 
the  scalp  of  half  an  inch. 

Warts  on  the  hands  afford  the  commonest 
illustration  of  verruca,  as  in  this  situation,  from 
the  greater  nutritive  energy  of  the  skin  and  the 
abundance  of  epidermis,  they  are  most  frequent 
and  most  highly  developed.  When  of  recent 
growth  they  are  convex  and  smooth  on  the  sur- 
face, but  when  of  longer  standing  the  apex  is 
flat,  from  the  wearing  away  of  the  .superficial 
cuticle,  and  the  anatomy  of  the  wart  beeomsB  dis- 
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closed.  Then  it  is  apparent  that  the  wart  is 
composed  of  a  bundle  of  fibres,  hold  together  in 
a  cylindrical  form  by  a  boundary  of  thickened 
cuticle.  Each  of  these  fibres  is  a  vascular  papilla 
of  the  skin,  enclosed  in  a  sheath  of  cuticle,  and 
the  collective  mass  forms  the  body  of  the  growth. 
An  old  wart  will  frequently  split  up  into  several 
segments —  V.  lobosa  or  lobulated  wart,  and  then 
its  construction  of  fibres—  V.  fibrosa,  is  strikingly 
conspicuous.  If  a  wart  be  cut  through  hori- 
zontally, the  vascular  papillae  will  be  cut  across, 
and  then  the  structure  of  a  wart  of  papillae  and 
horny  sheaths  is  still  more  evident.  On  the 
fingers,  and  especially  the  knuckles  of  children, 
the  verruca  is  isolated  and  large,  and  not  unfre- 
quently  confluent,  and  on  the  back  of  the  hands 
and  wrists,  as  also  on  the  forehead,  it  is  often 
developed  in  crops,  like  an  eruption ;  but  these 
latter  never  attain  the  dimensions  of  the  isolated 
warts  of  the  fingers. 

Verrucae  are  generally  sessile —  V.  sessilis ;  but 
on  the  scalp  they  are  frequently  pedunculate, 
and,  from  a  peculiarity  of  structure,  have  been 
denominated  digitate — V.  digitata.  The  digitate 
character  of  the  warts  of  the  scalp  is  due  to  the 
lesser  quantity  of  epidermis  occurring  in  that 
region  ;  consequently  the  hypertrophous  papillae 
are  not  held  together  by  a  ring  of  thickened 
cuticle  as  elsewhere,  but  being  left  to  themselves 
shoot  out  from  the  centre  like  fiingers  ;  the  papillae 
likewise  grow  to  a  greater  length,  and  their  cylin- 
der is  swollen  so  that  the  bulk  of  the  mass  greatly 
exceeds  that  of  the  base  from  which  they  spring. 
Nevertheless,  the  digitate  verruca  must  be  distin- 
guished from  V.  acrochordon,  and  the  cauliflower- 
shaped  venereal  warts,  both  of  which  are  growths 
of  the  Integument,  and  are  not  restricted  to  the 
papillae  cutis  alone ;  and  thereby  fall  into  the 
category  of  moUuscum,  with  which,  especially 
acrochordon,  they  are  closely  allied  in  patholo- 
gical structure. 

The  normal  colour  of  warts  on  the  hands  is 
a  yellowish-grey,  but  from  their  roughness  they 
are  apt  to  retain  dirt  in  their  crevices,  which 
gives  them  a  brownish  appearance.  The  flat 
warts  of  the  trunk  of  the  body  and  face  are  ac- 
companied with  the  production  of  pigment,  and 
their  dirty  colour  is  consequently  more  striking. 
A  number  of  warts  congregated  on  the  skin  sug- 
gested to  the  fathers  of  medicine  the  idea  of 
ants  crawling  over  the  body,  and  this  appear- 
ance they  designated  myrmecia ;  whilst,  another 
resemblance,  which  can  be  frequently  verified, 
brought  to  the  mind  the  blossom  of  the  thyme, 
hence  the  term  Thymion  employed  by  Hippo- 
crates. 

Diagnosis. — As  a  simple  epidermic  growth 
enclosing  hypertrophous  papillae,  verruca  is  very 
distinct  from  other  affections  of  the  skin  at- 
tended with  hjrpertrophous  growth  of  cuticle. 
The  lepra  of  Willan  is  accompanied  with  hyper- 
trophous papillae  and  cuticle,  but  the  latter  is  a 
morbid  product,  and  is  spread  out  in  the  form  of 
laminated  scales.  Ichthyosis  like-svise  is  a  com- 
bination of  hypertrophous  papillae,  enclosed  in 
epidermic  sheaths,  with  accumulation  of  cuticle, 
but  18  apt  to  be  a.isociated  with  filiform  and 
brMched  processes  of  the  actual  integument. 

True  idiopathic  warts  must  be  distinguished 
from  other  diseases  which  sometimes  put  on  a 


warty  appearance,  especially  carcinoma  and  sy- 
philis. EjiiUielioma  of  tlie  skin  is  occasionally 
seen  as  a  circumscribed  warty  growth,  but  gene- 
rally with  adherent  scabs  covering  superficial 
ulceration.  These  signs,  together  with  infiltra- 
tion of  adjacent  tissues,  implication  of  neigh- 
bouring glands,  and  pain,  would  arouse  sus- 
picion. It  must  be  remembered,  however,  that 
epithelioma  frequently  attacks  a  simple  wart 
which  has  remained  quite  passive  during  a  life- 
time; rapid  increase  of  growth  with  the  above- 
mentioned  symptoms  would  suggest  the  super- 
vention of  epithelioma. 

Any  chronic  inflammatory  process  of  the  skin, 
especially  syphilis,  is  liable  to  take  on  a  pajiil- 
lary  character.  Without  referring  to  the  papil- 
lary growths  of  early  syphilis  (condylomata), 
which  could  scarcely  be  confounded  with  simple 
warts,  on  account  of  their  position  and  moistui  e, 
mention  may  be  made  of  the  dry  warty  charac- 
ter assumed  by  old  syphilitic  lesions,  especially 
such  as  have  been  preceded  by  ulceration.  The 
history  of  the  disease  (previous  ulceration,  &c.), 
together  with  other  concomitant  symptoms  of 
syphilis,  would  assist  the  diagnosis. 

As  of  venereal  origin,  though  never  syphilitic, 
ordinary  '  venereal  warts  '  must  also  be  noted. 
Other  names  by  which  they  have  been  described 
suggest  their  characters,  such  as  '  pointed  condy- 
loma,' and  '  cauliflower  excrescence.'  They  are 
generally  bright  red  in  colour  ;  and  the  indi  vi 
dual  papillae  are  pointed.  The  rapidity  of  their 
growth,  and  the  situation  where  they  usually 
occur  (the  genitals),  serve  to  distinguish  them 
from  verrucae.  Moreover  they  most  often  accom- 
pany gonorrhoea,  being  caused  by  the  irritating 
discharge. 

Peognosis. — Verruca  is  a  blemish  rather  than 
a  disease,  and  unimportant  in  its  relations  to  the 
general  health.  By  an  error  of  diagnosis  we 
sometimes  read  of  malignant  warts,  and  warts 
have  been  confounded  with  those  fleshy  growths 
termed  '  tegumentary  naevi.'  Moreover  in  elderly 
persons  a  warty  state  of  the  skin  is  sometimes 
associated  with  asthenic  ulceration,  and  occa- 
sionally with  rodent  ulcer,  for  which  the  de- 
praved state  of  the  skin,  and  not  the  wart,  is 
responsible. 

Treatment. — The  best  method  of  treating 
verrucae  is  to  touch  them  with  some  solvent  agent, 
such  as  acetic  acid.  This  acid  dissolves  the  epi- 
dermis, and  reaching  the  vascular  papillae,  de- 
stroys the  whole  structure  of  the  wart  down  to 
its  root.  The  pulpy  mass  then  dries  up  into  a 
scab;  and  when  the  scab  falls  oiF,  the  growth 
rarely  reappears.  This  little  operation  may 
either  be  completed  at  one  sitting,  or  it  may  be 
repeated  daily  until  it^  purpose  is  efifected.  Where 
there  are  numerous  verrucae  to  be  dealt  with, 
the  process  is  tedious,  and  is  generally  left  in 
the  hands  of  the  patient.  The  writer  prefers 
a  saturated  solution  of  potassa  fusa,  cjirefuUy 
applied  by  means  of  a  minute  pencil  of  sponge 
fastened  to  the  end  of  a  stick.  The  alkali  acts 
more  speedily  than  the  acetic  acid,  and  effects  a 
more  tiiorough  cautery  of  the  vascular  plexui, 
from  which  the  hypertrophous  papillae  derive 
their  capillary  loops.  The  verrucae  digitatae  of 
the  scalp  are  speedily  and  easilj'  removed  by 
this  process.    In  the  exanthematous  form  the 
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veiTUCse  are  too  small  and  too  numerous  for  the 
caustic  application.  These  may  be  treated  by 
frictions  of  sulphur  ointment  or  tar  ointment ; 
and  in  this  latter  form  the  verrucas  are  fre- 
quently entirely  removed  by  a  course  of  treat- 
ment with  liquor  arsenicalis,  in  three-  or  four- 
minim  doses,  taken  immediately  after  meals, 
three  times  a  day.  Ebasmus  Welson. 

VEBTIGO  (uer<o,  I  turn). — Stkok.:  Giddi- 
ness ;  Dizziness ;  Swimming  of  the  head ;  Ft. 
Vertige;  Ger.  Sckwindel. 

Definition.— The  coosciousness  of  disordered 
equilibration. 

Phtsiological  Eeiations. —  To  understand 
vertigo  normal  equilibration  must  be  briefly 
considered.  The  equipoise  is  maintained  by  a 
sensori-motor  mechanism.  The  coordinating 
centre  is  the  cerebellum ;  the  afferent  or 
sensory  apparatus  consists  of  visual,  tactile, 
and  labyrinthine  impressions ;  the  efferent  or 
motor  apparatus  are  the  muscles,  chiefly  those  of 
the  head,  neck,  and  spine.  Derangement  of  any 
part  of  this  mechanism  may  lead  to  vertigo, 
by  interruption  of  its  power  of  adjustment. 
Vertigo  is  often  associated  with  reeling  or  stag- 
gering, and  is  incorrectly  said  to  cause  it. 
Actually  vertigo  is  the  consciousness  of  dis- 
turbed locomotor  coordination — a  rudimentary 
disorder  of  coordination  of  locomotive  movements 
(HughlLngs  Jackson),  whilst  reeling  is  an  adap- 
tive effort  to  preserve  the  equilibrium.  A  fact 
that  supports  the  assertion  that  vertigo  is  a 
rudimentary  disorder  of  coordination,  is  that 
when  in  a  person,  who  has  a  sensation  as  if  he 
were  moving  or  turning  in  a  certain  direction, 
movements  actually  take  place,  they  are  always 
iu  the  direction  in  which  he  previously  felt  he 
was  turning  when  no  outward  movements  oc- 
curred. Experimental  researches  and  observa- 
tions in  disease  have  established  the  conclusion 
that  the  semicircular  canals  take  an  important 
share  in  normal  equilibration ;  injury  and  disease 
of  these  parts  occasioning  locomotive  incoordina- 
tion, temporary  when  one  side  only  is  deranged, 
permanent  when  both  sides  are  involved.  The 
arrangement  of  the  semicircular  canals,  and  the 
physical  principles  involved  in  their  actions,  are 
very  complicated,  but  have  been  carefully  studied 
and  explained  by  Flourens,  Cyon,  Crum-Brown 
and  others ;  and  it  has  been  demonstrated  by 
Flourens  that  injury  of  each  canal  is  followed  by 
definite  locomotive  disturbance,  causing  the  body 
■  to  tend  to  fall,  or  actually  to  fall,  in  a  definite 
and  precise  direction,  forwards,  backwards,  orto 
one  or  other  side,  according  to  which  of  them  is 
injured.  The  sensory  impressions  originating  in 
the  semicircular  canals  are  caused  by  varying  ten- 
sion of  the  endolymph, communicated  to  the  vesti- 
bular division  of  the  auditory  nerve  spread  out  on 
the  ampullae  of  the  membranous  canal.  Variations 
in  labyrinthine  tension  may  be  produced  by  alter- 
ations in  the  position  of  the  head,  by  differences 
in  the  Viuscular  tension  of  the  labyrinthine  blood- 
vessels, and  by  the  varying  pressure  in  the 
middle  chamber  of  the  ear,  induced  by  obstruc- 
tion of  the  Eustachian  tube,  spasm  of  the  tensor 
tympani  muscle,  and  other  causes;  and  it  may 
also  be  due  to  disease  of  the  labyrinth  itselt, 
or  communicated  to  the  labyrinth.    Visual  anU 
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tactile  impressions  are  liable  to  be  deranged  in 
many  ways,  for  instance,  by  unexpected  or  un- 
usual movements,  as  in  swinging,  being  at  sea,  • 
&c. ;  by  local  disease  of  the  visual  and  tactile 
apparatus;  and  by  disease  in  the  nerve-trunks 
and  spinal  cord,  interrupting  conduction  from  the 
periphery  to  the  centre.  By  disturbances  in  visual, 
tactile,  or  labyrinthine  impressions  the  equili- 
brising  centre  is  uninformed  or  misinformed, 
and  incoordination  results,  outwardly  shown  by 
reeling  or  falling,  and  inwardly  by  the  sensation 
we  call  vertigo.  Loss  or  perversion  of  visual  or 
tactile  sensations  may  be  compensated  for,  if  the 
two  remaining  sensory  processes  continue  intact, 
but  nothing  compensates  for  entire  loss  of  laby- 
rinthine impressions  (Ferrier).  The  vestibular 
nerve  which  is  distributed  to  the  semi-circular 
canals  is  a  branch  of  the  auditory,  the  nucleus  of 
which  in  the  medulla  is  in  close  relation  with 
that  of  the  vagus;  and  thus  the  fact  is  ex- 
plained that  disturbances  in  the  large  area  of 
distribution  of  the  pneumogastric  are  found 
associated  with  labyrinthine  disease,  by  propa- 
gation of  the  irritation  from  the  nucleus  of  the 
auditory  to  that  of  the  adjacent  vagus ;  and 
conversely  the  intimate  association  of  these  two 
nuclei  enables  us  to  understand  how  disease  of 
the  stomach  and  other  viscera  occasions  vertigo. 
It  must  further  be  borne  in  mind  that  the  laby- 
rinth receives  its  blood-supply  from  the  vertebral 
artery,  which  at  its  origin  from  the  subclavian 
is  in  near  propinquity  to  the  inferior  cervical 
ganglion  of  the  sympathetic,  from  which  it  re- 
ceives a  rich  plexus  of  nervous  filaments.  The 
inferior  cervical  ganglion  also  sends  communi- 
cating branches  to  the  vagus,  and  branches  to 
the  heart.  In  this  double  way,  therefore,  the 
labyrinth  has  important  nervous  relations  with 
the  stomach,  heart,  and  other  organs. 

Patholout. — Vertigo  may  be  excited  by  va- 
riations in  the  local  or  general  blood-pressure, 
which  cause  variations  in  the  labyrinthine  ten- 
sion, as  in  anaemia,  gout,  and  other  affections. 
The  symptom  is  also  produced  by  certain  drugs, 
such  as  quinine,  salicin,  and  the  salicylates, 
which  act  probably  on  the  labyrinth  through  the 
vascular  system. 

Vertigo  may  be  divided  into  degrees  or  stages, 
namely,  (1)  afeeling  of  confusion  and  instability; 
(2)  a  feeling  as  if  objects  are  moving;  (3)  a 
feeling  as  if  the  individual  himself  is  moving ; 
and  (4)  actual  movements  of  the  body.  _ 

The  important  forms  of  vertigo  which  occur 
in  practice  will  be  further  considered  under  the 
following  heads:  1.  Ocular;  2.  Auditory; 
3.  Gastric;  4.  Nervous;  5.  Epileptic;  6. 
Migrainous ;  7.  With  organic  braia-dis- 
ease  ;  and  8.  Gouty. 

1.  Ocular  Vertigo. — Vertigo  is  frequently 
caused  by  ocular  disorders,  and  is  often  mistaken 
for  serious  cerebral  disease.  The  simplest  form 
is  in  paralysis  of  a  single  muscle,  as  the  external 
rectus.  The  vertigo  is  not  occasioned  by  the 
diplopia,  but  by  the  incorrect  notion  formed  of 
external  objects  by  the  paralysed  eye,  due  to 
what  is  known  as  '  erroneous  projection.'  The 
confusion  thereby  produced  gives  rise  to  vertigo, 
and  often  to  reeling.  One  of  the  most  importr- 
ant  varieties  of  ocular  vertigo  is  that  occasioned 
by  insufficiency  of  the  internal  recti  muscles — 
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muscular  asthenopia.  This  is  most  commonly  met 
with  in  myopia.  During  reading  these  muscles, 
which  have  long  been  overtaxed  by  exertions 
to  maintain  the  convergence  of  the  eyes  ren- 
dered necessary  when  looking  at  near  objects, 
suddenly  give  way  under  the  strain  ;  they  relax, 
the  eyeballs  turn  out,  and  the  letters  on  the  page 
become  indistinct,  run  into  each  other  or  overlap, 
and  a  sense  of  confusion  and  giddiness  occurs.  It 
is  usually  accompanied  by  aching  at  the  backs 
of  the  eyes,  headache,  and  sometimes  by  nausea. 
Such  cases  are  often  misunderstood  even  by 
medical  men.  Muscular  asthenopia  may  occur 
also  with  hypermetropia;  and  as  a  sequel  to 
exhausting  diseases,  such  as  fevers  _  and  diph- 
theria. For  the  diagnosis  of  the  particular  opti- 
cal defect  and  treatment  the  reader  is  referred  to 
Vision,  Disorders  of. 

2.  Auditory  or  Aural  Vertigo.— Stnon.  : 
Vertigo  ab  aure  IcBSa ;  Labyrinthine  vertigo  ; 
Apoplectiform  vertigo ;  Meniere's  Disease. 

Auditory  vertigo  is  very  generally  known 
by  the  name  of  Meniere's  disease,  from  the 
excellent  description  of  the  malady  first  given 
in  1861  by  Meniere.  Under  the  term  Meniere's 
disease  is  grouped  a  class  of  cases  in  which 
vertigo  is  caused  by  perversion  or  abeyance  of 
the  labyi'inthine  function.  The  labyrinthine  dis- 
turbance maybe  caused  either  (1)  directly  by  an 
affection  of  the  labyrinth,  such  as  (a)  haemor- 
rhage, (b)  congestion  and  inflammation  ;  or  (2) 
indirectly,  by  (a)  disease  of  the  middle  ear  (otitis 
media),  (6)  obstruction  of  the  Eustachian  tube, 
(c)  spasm  of  the  tensor  tympani,  or  paralysis  of 
the  stapedius,  or  {d)  irritation  or  obstruction  of 
the  external  auditory  meatus,  and  pressure  on 
the  membrana  tympani,  as  by  cerumen,  foreign 
bodies,  or  by  syringing  the  ears,  especially 
when  the  membrana  tympani  is  perforated. 
Thus  the  labyrinthine  affection  may  be  either 
of  an  irritative  or  of  a  destructive  nature,  and 
the  effect  of  the  lesion  will  be  exactly  the  re- 
verse in  the  two  cases  (Ferrier).  That  is  to  say, 
whilst  an  irritative  lesion  would  cause  the 
tendency  to  fall  in  one  direction,  a  destruc- 
tive lesion  of  the  same  canal  would  cause  a  ten- 
dency to  fall  in  the  opposite  direction.  In 
Meniere's  disease,  strictly  speaking,  there  is 
always  coincident  affection  of  the  semicircular 
canals  and  cochlea,  as  indicated  by  the  three 
most  important  associated  symptoms :  vertigo, 
tinnitus,  and  deafness.  Accompanying  these  car- 
dinal symptoms  there  are  accessory  pI;enomena, 
due  to  secondary  visceral  disturbance,  namely, 
pallor,  faintness,  and  nausea  or  vomiting — a  con- 
dition of  syncope. 

The  disease  makes  its  appearance,  in  a  person 
apparently  quite  well,  or  the  subject  only  of 
some  chronic  auditory  disease,  with  a  loud  noise 
in  the  ear,  compared  by  different  persons  to  the 
whistle  of  a  steam-engine,  the  firing  of  a  gun, 
or  the  roar  of  the  ocean.  When  a  person,  as 
not  infrequently  happens  after  the  first  attack, 
has  an  habitual  noise  in  the  ear,  this  at  the  time 
of  the  attack  is  greatly  exaggerated.  The  noise, 
which  is  wholly  or  principally  in  one  ear,  is  soon 
followed  by  the  feeling  of  giddiness.  This  is 
generally  of  a  high  grade,  causing  the  sensation 
of  surrounding  objects  moving  in  some  one  di- 
rection, a  fueling  of  translation  of  the  patient's 


body  in  the  same  direction,  or  actual  movements 
of  the  body.   The  movement,  whether  apparent 
or  real,  is  usually  from  the  side  on  which  the 
ear  is  affected.    In  recurring  attacks  the  move- 
ments, whether  of  objects  or  of  the  individual, 
are  nearly  always  in  the  same  direction.  UsuaUj 
the  sensation  of  movement  is  from  behind  for- 
ward, or  to  one  or  the  other  side,  or  the  patient 
has  a  feeling  of  rotation  in  a  vertical  axis.  When 
in  bed,  the  room,  bed,  and  occupant  are  felt  as  if 
turning  round  and  round,  or  rising  or  sinking. 
Accompanying  the  vertigo  there  is  reeling,  and 
the  patient  clings  to  surrounding  objects  for 
support.    In  some  cases  the  movement  is  too 
rapid  for  the  patient  to  obtain  security  in  this 
way,  and  he  is  thrown  to  the  ground,  sometimes 
with  such  violence  as  to  occasion  serious  injuries. 
When  falling  takes  place,  it  is  usually  fonrards 
or  to  one  side.    It  is,  however,  to  be  especially 
remembered  that,  except  in  rare  cases,  there  is 
no  loss  of  consciousness ;  the  patient  being  able 
immediately  after  the  attack  to  describe  the 
sensations  he  experienced,  or  even  to  answer 
questions  in  the  attack  itself.    Following,  in 
more  or  less  rapid  succession,  the  tinnitus  and 
vertigo,  there  occur  nausea  and  in  most  cases 
vomiting,  accompanied  by  pallor  of  the  &ce; 
the  skin  becomes  cold  and  covered  with  a  clammy 
sweat.    In  some  cases  oscillatory  movements  of 
the  eyes  are  observed.    It  is  generally  asserted 
that  objects  appear  to   move  in  a  direction 
opposite  to  that  of  the  ocular  movements.  This 
is  not  universally  true ;  and  probably,  contrary 
to  the  statements  of  most  writers,  the  apparent 
movements  of  objects  is  in  the  same  direction 
as  the  observed  movements  of  the  eyes._  Gradu- 
ally the  attack  passes  off;  the  noises  in  the  ear 
lessen,  but  deafness  is  left  behind.    The  body 
recovers  its  warmth,  and  the  pallor  subsides, 
but  vertigo  and  vomiting  may  persist  for  some 
hours  or  even  days,  both  being  aggravated  or 
induced  by  rising  from  a  horizontal  position. 
Slight  attacks  may  only  last  a  few  minutes.  In 
cases  where  there  is  a  direct  lesion  of  the  labj-- 
rinth,  a  certain  degree  of  deafness — a  limitation 
of  the  field  of  audition,  that  is,  the  loss  of 
certain  sounds  in  the  musical  scale — and  tin- 
nitus remain.  The  patient  is  in  all  other  respects 
well,  except  for  the  dread  of  a  recurrence  of  the 
attack.    Occasionally,  however,  a  certain  degree 
of  vertigo  and  reeling  persist,  liable  to  be  aggra- 
vated by  gastric  derangement.    A  patient  rarely 
escapes  with  one  attack.    Subsequent  attacks 
are  separated  by  distinct  intervals,  but  in  severe 
cases  these  may  become  less  and  less,  until  a 
permanent  vertiginous  state,  of  a  most  distress- 
ing character,  may  be  reached,  liable  to  paroxys- 
mal exacerbations.    In  such  very  grave  cases 
spontaneous  cure  may  occur  on  the  establishment 
of  complete  and  permanent  deafness,  or  relief 
may  be  obtained  by  therap<5utical  measures. 
When  the  labyrinthine  disturbance  is  secondary 
to  disease  of  some  other  part  of  the  auditory 
apparatus,  removal  of  the  primary  disease,  as 
cerumen  or  tympanic  catarrh,  will,  when  prac- 
ticable, promptly  remove  the  symptoms,  and  the 
attacks  may  not  recur. 

Diagnosis.— Meniere's  disease  has  to  be  dis- 
tinguished from  epilepsy,  apoplexy,  gastric  de- 
rangement, and  other  causes  of  vertigo.  From 
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all  of  these  it  is  distinguished  by  the  invariable 
coexistence  of  tinnitus,  deafness,  and  vertigo, 
■with  in  addition  syncope  and  nausea,  or  vomit- 
ing. The  concurrence  of  the  first  three  symptoms 
shows  that  the  labyrinth  is  involved,  a  point 
which  Tvill  be  further  established  by  testing 
audition  with  a  tuning-fork  and  watch.  The 
vertigo  is  generally  of  movement  in  a  certain 
definite  and  uniform  direction.  There  is  never 
numbness,  tingling,  or  any  sensations  analogous 
to  an  aura  ;  but  aching  of  the  upper  extremities, 
and  discolouration  of  the  hands  may  occur,  from 
irradiation  of  the  irritation  from  the  inferior 
cervical  ganglion  to  the  brachial  plexus  (Woakes). 
As  to  the  diagnosis  of  the  nature  of  the  labyrinth- 
ine aiFection,  whether  primary  or  secondary,  some 
rules  have  been  laid  down  by  authorities.  If  a  per- 
son who  has  formerly  heard  well  becomes  suddenly 
deaf,  or  hard  of  hearing,  with  the  symptoms  of  an 
apoplectic  attack,  and  if  there  is  at  the  same  time 
an  uncertain  and  staggering  gait,  but  no  symp- 
toms of  paralysis  in  the  nerve-tracts,  and  if  the 
examination  shows  a  normal  membrana  tympani, 
and  perfectly  permeable  Eustachian  tube,  we  may 
believe  with  great  probability  that  there  is  an 
affection  of  the  labyrinth  (Troltsch).  Deafness 
and  tinnitiis  occurring  -without  vertigo  indicate  an 
affection  of  the  middle  ear.  Vertigo  and  tinnitus 
without  deafness  may  be  due  to  an  affection  of 
the  middle  ear.  Vertigo,  tinnitus,  and  deafness 
are  certainly  due  to  an  affection  of  the  laby- 
rinth. Careful  otoscopic  examination  should 
be  made,  the  permeability  of  the  Eustachian 
tubes  tested,  and  the  tuning-fork  and  watch 
employed  to  ascertain  the  condition  of  the  con- 
ducting apparatus,  before  an  exact  opinion  can 
be  formed  as  to  the  nature  of  the  labyrinthine 
affection.  Vomiting,  following  the  ingestion  of 
some  rich  or  indigestible  food,  may  be  so  severe 
and  lasting  as  to  monopolise  attention,  and  the 
vertigo  and  tinnitus  may  not  be  complained  of. 
In  such  a  case,  a  mistake  may  readily  occur  in  a 
first  attack. 

Phognosis. — Where  the  labyrinthine  affection 
is  due  to  some  remediable  defect,  the  disease  will 
subside  on  removal  of  the  cause,  such  as  ceru- 
men, tympanic  catarrh,  &c. ;  hence  the  great  im- 
portance of  an  exact  diagnosis  as  to  the  nature  of 
the  case.  When  the  lesion  is  primarily  of  the 
labyrinth,  a  certain  degree  of  deafness  and  tin- 
nitus is  nearly  always  left,  and  recurrence  of  the 
attack  is  to  be  anticipated. 

Treatment.— In  the  attack,  and  for  a  short 
time  following  it,  the  recumbent  position  should 
be  strictly  maintained'.  Bromide  of  potassium 
or  ammonium,  in  ten  to  twenty  grains  for  a  dose, 
may  be  administered,  and  small  pieces  of  ice 
swallowed.  Next,  any  gastric  derangement 
should  be  corrected,  for  in  some  oases  gastric 
affection  excites  a  paroxysm  in  a  person  predis- 
posed to  it  by  some  aural  affection,  insufficient 
alone  to  induce  an  attack.  Alkalies  and  vege- 
table bitters,  with  or  without  bismuth,  will 
generally  be  useful  for  this  purpose.  Any 
abnormal  local  condition  must  be  treated,  bub- 
sequent  to  the  attack  quinine  in  full  doses,  3  to  •> 
or  10  grains  three  times  a  day,  perseveringly  used, 
is  sometimes  attended  with  the  best  results 
(Charcot).  Gelsemium  and  salicylate  ^of  soda 
have  been  found  useful  (Go-wers). 
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irritants,  including  the  actual  cautery,  applied 
to  the  mastoid  region,  have  proved  serviceable 
in  some  cases,  and  may  be  used  in  addition  to 
oiher  measures. 

3.  Gastric  Vertigo. —  Synon.  :  Vertigo  a 
stomacho  Iceso. 

Vertigo,  occasionally  of  a  high  grade,  some- 
times accompanies  chronic  gastric  derangement. 
It  is  more  common  with  slight  than  with  grave 
affections  of  the  stomach,  but  has  been  met  -with 
in  well-marked  organic  disease  of  this  organ. 
An  explanation  of  its  occurrence  has  been  given 
in  the  introductory  remarks.  It  sometimes 
occurs  soon  after  a  meal,  but  more  often  when 
the  stomach  is  empty  (Trousseau).  Associated 
with  it  are  usually  pain  and  a  feeling  of  fulness 
in  the  stomach,  increased  by  food ;  heartburn  ; 
eructations  ;  vomiting;  flatulence;  and  pain  in  the 
left  hypochondrium  and  chest.  The  bowels  may  be 
torpid,  or  diarrhoea  may  be  present.  The  patient 
often  suddenly  experiences  a  swimming  in  the 
head,  objects  may  appear  to  revolve,  the  patient's 
gait  becomes  tottering,  and  he  may  even  fall. 
Often  there  is  constrictive  headache,  faintness 
and  pallor  with  nausea,  and  sometimes  trouble- 
some vomiting,  but  there  is  no  loss  of  conscious- 
ness. Visual  hallucinations  may  be  present,  and 
buzzing  in  the  ears  experienced,  but  there  is  no 
deafness.  The  vertiginous  symptoms  may  so 
predominate  that  the  gastric  symptoms  may  not 
be  complained  of,  but  treatment  directed  against 
dyspepsia  cures  the  vertigo.  When  predisposing 
gastric  disturbance  is  present,  trivial  causes, 
such  as  looking  at  objects  which  lead  to  con- 
fused visual  impressions,  may  excite  an  attack, 
but  this  may  also  arise  spontaneously.  In  many 
cases  relief  is  obtained  by  the  recumbent  posi- 
tion, but  attacks  may  occur  when  the  patient  is 
lying  down. 

Diagnosis.— This  form  of  vertigo  is  diagnosed 
from  epilepsy  by  absence  of  loss  of  consciousness  ; 
and  from  labyrinthine  vertigo  by  the  absence  of 
deafness,  and  the  physical  signs  of  aural  disease. 
It  cannot  be  concluded  that  the  vertigo  is  essen- 
tially gastric  without  thorough  examination  of 
the  ears,  for,  as  already  stated,  vertigo  may  be 
excited  by  gastric  disturbance  when  there  is  laby- 
rinthine affection  insufficient  alone  to  determine 
an  attack.  It  must  also  be  remembered  that 
signs  of  gastric  and  intestinal  derangement  are 
induced  in  Meniere's  disease,  and  may  be  so 
prominent  as  to  cause  the  aural  affection  to  be 
overlooked. 

4.  JsTervous  Vertigo. — Stnon.  :  Fr.  Veriiga 
nerveuse. 

Not  uncommonly  vertigo  is  one  of  the  most 
troublesome  symptoms  of  nervous  exhaustion 
and  depression.  This  occurs  in  persons  unduly 
taxing  their  nervous  powers,  by  severe  in- 
tellectual strain,  especially  when  combined  with 
anxiety,  or  by  sexual  excesses.  It  occurs  also 
from  the  depressing  effects  of  the  immoderate 
use  of  tobacco,  alcohol,  and  tea.  The  vertigo 
rarely  reaches  a  high  grade,  manifesting  itself 
by  a  sensation  of  confusion,  or  of  objects  re- 
volving, occasionally  only  by  the  feeling  of  a 
tendency  to  fall.  It  may  be  associated  with  a 
slight  reel,  but  more  often  the  patient  feels 
as  if  he  were  walking  unsteadily,  when  there  is 
no  perceptible  peculiarity  of  gait.  As  a  rule 
5  T  2 
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giddiness  is  only  experienced  in  tlie  upright 
position,  but  in  some  ciisos  it  occurs  when  the 
(subject  is  recumbent,  and  the  patient  often  com- 
plains of  sudden  and  violent  starlings  when  just 
iu  the  act  of  falling  asleep.  It  is  often  intensified 
by  an  elevated  position,  and  in  large  buildings 
and  assemblies.  Hence  it  is  often  experienced 
in  church.  It  is  peculiarly  distressing,  owing  to 
the  suiferer'a  emotional  equilibrium  being  easily 
distiu-bed,  and  is  frequently  associated  with  a 
dread  of  impending  cerebral  disease — epilepsy, 
apoplexy,  insanity,  etc.  There  often  coexist 
gastric  derangement  and  flatulence,  with  irrita- 
bility of  the  heart,  palpitation,  and  sleeplessness, 
the  former  no  doubt  having  a  share  in  its  pro- 
duction. There  may  be  slight  and  temporary 
buzzing  in  the  ears,  but  deafness  is  absent,  and  no 
loss  of  consciousness  occurs.  In  these  respects 
it  is  readily  distinguished  from  Meniere's  disease 
and  petit  mal. 

Teeatment. — This  is  to  be  treated  by  removal 
of  the  cause — over-work,  excessive  sexual  indul- 
gence, or  the  abuse  of  alcohol,  tobacco,  or  tea  ; 
by  correction  of  any  dyspeptic  symptoms;  and 
by  the  administration  of  nervine  tonics,  such  as 
iron,  quinine,  or  strychnia.  Bromides  should  be 
avoided  if  possible. 

6.  Epileptic  Vertigo. — Vertigo  may  occur  in 
a  slight  fit  of  epilepsy,  or  at  the  commence- 
ment of  a  severe  attack.  The  symptom  may 
replace  an  epileptic  fit,  or  may  coexist  with  epi- 
lepsy. It  is  more  common  in  epileptic  vertigo 
for  the  patient  to  imagine  that  he  himself  is 
moving  or  turning  round,  than  for  external 
objects  to  appear  in  motion  (Eussell-Reynolds). 
Care  must  be  taken  not  to  accept  the  patient's 
mere  statement  of  '  giddiness.'  The  term  is 
often  loosely  applied .  It  is  necessary  to  ascertain 
his  exact  sensations,  and  only  to  conclude  there 
is  vertigo  when  actual  feelings  of  movement  are 
experienced.  If  the  vertigo  is  related  to  change 
of  position  of  the  head,  it  is  probably  labyrin- 
thine. The  latter  is  not  usually  accompanied  by 
loss  of  consciousness,  and  is  more  apt  to  be 
followed  by  vomiting  (Gowers). 

6.  Migrainous  Vertigo. — Vertigo  commonly 
constitutes  one  of  the  phenomena  of  migraine, 
occurring  as  a  rule  after  the  disorders  of  sight, 
touch,  and  speech,  when  these  form  part  of  the 
seizure,  and  either  attends  or  follows  the  de- 
velopment of  the  headache  (Liveing).  Vertigo 
sometimes  replaces  the  attacks  of  migraine.  It  is 
apt  to  occur  on  change  of  posture,  or  on  suddenly 
turning  the  head.  As  a  rule  migrainous  vertigo 
is  slight  in  degree,  but  it  may  be  quite  severe, 
and  accompanied  by  nausea  and  vomiting.  It  is 
unas.sociated  with  noises  in  the  ear,  or  with 
deafness.    See  Megeim. 

7.  Vertigo  in  connexion  witli  organio 
disease  of  the  nervous  system. — Vertigo 
sometimes  accompanies  disease  of  the  cerebrum, 
both  acute,  as  apoplexy,  and  chronic,  as  tumours. 
There  are  reasons  for  believing  that  vertigo  may 
be  excited  by  cortical  lesions,  thus  explaining 
epileptic  and  migrainous  vertigo.  Disease  of  the 
cerebellum  and  of  its  middle  crura  are  often 
attended  with  reeling  gait,  and  sometimes  with 
vertigo.  This  symptom  sometimes  accompanies 
the  ataxy  of  tabes  dorsalis ;  and  is  a  marked 
eymptom  of  some  cases  of  insular  sclerosis. 
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8.  Gouty  Vertigo. — Vertigo,  labyrinthine  or 
other,  is  occasionally  met  with  in  gouty  persons. 
It  may  disappear  after  an  outburst  of  gouty 
arthritis  ;  or  bo  removed  by  alkalies,  colchieum, 
and  other  proper  remedies,  and  attention  to  diet. 

Stephen  Mackenzie. 

VESICAL  DISEASES.  See  Bladdbe, 
Diseases  of. 

VESIOAHTS  {veaico,  I  blister). — A  class  of 
counter-irritants  which  produce  blisters.  See 
Coukteu-Ieeitants. 

VESICLE  {vesieula,  diminutive  of  vesica,  a 
bladder). — Stnon.  :  Fr.  Vesicule  ;  Ger.  Bldschen. 

Definition. — An  elevation  of  the  corny  layer 
of  the  epidermis,  caused  by  a  minute  circum- 
scribed collection  of  serum  or  sero-puB,  between 
it  and  the  mucous  layer  beneath. 

Description. — Vesicles  may  be  minute  or  of 
considerable  dimensions  ;  a  vesicle  of  the  size  of 
a  millet^seed  gives  the  name  to  the  cutaneous 
afiection  miliaria.  The  vesicles  of  eczema  are 
minute  and  frequently  confluent ;  those  of  scabies 
are  occasionally  acuminated ;  the  vesicles  of  va- 
rioloid are  not  uncommonly  umbilicated  ;  those 
of  herpes  iris  are  developed  in  rings  ;  the  vesicles 
of  ordinary  herpes  attain  the  bulk  of  a  split  pea ; 
and  the  vesicles  of  pemphigus,  on  account  of  their 
large  size,  are  called  '  bullae.'  The  contents  of  a 
vesicle  are  apt  to  modify  its  name,  since  a  vesicle 
containing  a  purulent  fluid  or  pus  is  termed  a 
'  pustule.'  The  ordinary  course  of  a  vesicle  is  to 
lose  its  fluid  by  evaporation,  absorption,  or  rup- 
ture of  the  distended  cuticle  ;  to  dry  up  into  a 
thin  scale  ;  and  to  terminate  by  desquamation, 
wit^hout  further  lesion  of  the  skin. 

Teeatment. — The  treatment  of  vesicles  is 
fully  described  under  the  heads  of  the  several 
diseases  of  which  they  are  a  symptom.  See 
Chicken-pox  ;  Hebpes  ;  Muxaeia  ;  and  Pem- 
phigus. Erasmus  Wilson. 

VESICTJLAE  EMPHYSEMA.— A  form 
of  emphysema  of  the  lungs,  in  which  the  alveoli 
are  distended  with  air.  See  Lungs,  Emphysema  of 

VIABLE  {vie,  life). — Stnon.:  Fr.  Viable; 
Ger.  Lebendig. — An  epithet  applied  to  a  newly- 
born  child,  to  indicate  its  capacity  for  maintain- 
ing an  independent  existence.  Viability  has 
chiefly  to  be  determined  by  the  age  of  the  foetus, 
and  by  its  condition  as  regards  formation,  health, 
and  strength  {see  F(etus,  Diseases  of).  It  has 
also  been  supposed  to  depend  in  some  measure 
upon  the  season  of  the  year  in  which  a  child  is 
born  {see  Peeiodicity  in  Disease).  The  question 
of  viability  has  important  medico-legal  bearings, 
for  which  reference  must  be  made  to  works  upon 
forensic  medicine. 

VIBICES  {vibex,  a  wale). — Synon.  :  Fr.  Ver- 
getures  ;  Ger.  Striemen. —  A  term  applied  to 
patches  of  discolourisation  on  the  surface  of  the 
body,  somewhat  resembling  the  marks  of  stripes 
or  wales,  and  due  to  the  presence  of  altered 
blood  in  the  part.  Vibices  may  arise  either 
during  life,  as  the  result  of  a  variety  of  causes 
{see  Extravasation);  or  after  dejith,  as  one 
form  of  cadaveric  lividity  or  hypostasis.  Sec 
Death,  Signs  of. 

VIBRATION. — This  word  is  sometimes  em- 
ploj'ed  as  a  synonym  for  fremitus.  Sec  Fhemitub. 


VIBRIO. 

yiBRIO  {vibro,  l  shake).— Stnon.  :  Fr.  Vi- 

brion  ;  Ger.  Zitterihierchen.    See  Bacteria. 

"VTCABIOTJS  {vicarius.  in  place  of  another). 
This  word  signifies  substitution,  and  in  physio- 
logy and  pathology  implies  that  some  part  or 
organ  performs  certain  functions,  or  is  morbidly 
affected,  instead  and  in  the  place  of  some  other 
part  or  orgjxn,  thus  becoming  a  substitute  for  it. 
The  notion  of  vicariousness  is  chiefly  associated 
with  a  discharge  of  blood,  -whether  physiological 
or  morbid.  Thus,  it  is  very  common  to  speak 
about  vicarious  menstruation,  which  is  under- 
stood to  mean  that  the  discharge  of  blood  which 
takes  place  normally  from  the  uterus  at  the 
menstrual  period,  either  does  not  occur  at  all, 
or  only  imperfectly,  and  that  its  place  is  taken  by 
haemorrhage  from  some  other  part,  evidenced 
by  epistaxis,  haemoptysis,  haematemesis,  or  other 
forms  of  bleeding.  The  same  idea  is  extended  to 
morbid  haemorrhages,  such  as  bleeding  from 
piles,  when  this  becomes  habitual  in  an  indiyi- 
dual  at  frequent  or  regular  intervals.  It  is  sup- 
posed that  bleeding  may  sometimes  take  place 
from  other  parts  as  a  vicarious  haemorrhage, 
instead  of  from  the  haemorrhoids. 

.Again,  discharges,  whether  normal  or  morbid, 
as  of  secretions,  mucus,  pus,  or  other  materials, 
are  believed  by  many  to  exhibit  a  vicarious  re- 
lation to  each  other  in  some  instances,  coming 
from  one  part  while  ceasing  or  diminishing  at 
arother,  and  so  on.  This  may  be  illustrated  by 
expectoration  and  diarrhoea  in  phthisis,  which 
appear  to  modify  each  other  as  to  their  amount 
in  some  cases  of  this  disease.  Further,  secretions 
and  excretions  are  regarded  as  acting  vicariously 
with  reference  to  each  other.  Thus  some  of  the 
secretions  of  the  alimentary  canal  are  undoubt- 
edly capable  of  acting  mutually  as  substitutes, 
and  this  may  be  looked  upon  as  an  instance  of 
vicarious  action  ;  while  such  a  connection  exist- 
ing bet^ween  the  perspiration  and  urine  is  gene- 
rally recognised. 

Certain  morbid  conditions  are  also  considered 
as  having  a  vicarious  relation.  For  example,  con- 
gestion of  or  haemorrhage  from  one  part  may  take 
the  place  of  congestion  at  another ;  or  inflamma- 
tion in  one  region  may  be  the  substitute  for  in- 
flammation in  another  region. 

There  is  probably  more  or  less  truth  in  these 
notions  of  vicariousness,  as  applied  in  relation 
to  physiology  and  pathology.  In  actual  practice, 
however,  no  case  ought  to  be  regarded  as  belons;- 
ing  to  this  category,  without  careful  and  thorough 
investigation.  It  has  happened  that  haemor- 
rhages supposed  to  be  vicarious  of  menstruation, 
have  been  important  signs  of  grave  diseases,  such 
as  gastric  ulcer,  or  pulmonary  phthisis.  The 
principle  may  be  of  value  in  certain  conditions 
as  an  indication  for  treatment. 

Fbedbrick  T.  Robehts. 

VICHY,  in  France. — Thermal  alkaline 
waters.    See  Mineral  Waters. 

VIGILIA.— Wakefulness;  a  term  formerly 
applied  to  conditions  of  insomnia,  but  now  little 
used  and  almost  obsolete.  See  Sleep,  Disorders 
of ;  and  Coma-Vigil. 

VILLOUS  G-BOWTH  {villus,  hair).— 
Stnon.  ;  Fr.  Villeua;  Ger.  Fillos;  Zottig.— 
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A  growth  composed  of  hypertrophied  villi.  See 
Tumours. 

VIRGIlsriA  SPEIN-aS,  in  Virginia, 
United  States. — Sulphur  waters.  See  Mineral 
Waters. 

yiEULEBTT  {virus,  a  poison).— Primarily 
this  word  signifies  connected  with  virus  or 
poison.  It  is  generally,  however,  employed  to 
indicate  great  intensity  or  malignancy  of  disease; 
for  example,  virulent  inflammation,  virulent  hubo, 
and  virulent  small-pox. 

VIBUS  (Lat.). — Literally  this  word  signifies 
a  poison,  but  in  medical  language  it  is  used  to 
designate  any  kind  of  contagious  material.  See 
Contagion. 

VISION,  Defects  of.— Svnon.  :  Fr,  Troubles 
de  la  Vision;  Ger.  Sehenstohrunqen. 

Sight  may  be  defective  as  to  perception  of 
form,  of  colour,  or  of  light ;  and  the  whole,  or 
only  a  part,  of  the  visual  field  may  be  affected. 
Sight  is  also  disordered  whenever  binocular 
single  vision  becomes  difficult  or  impossible  (see 
Strabismus)  ;  and  when  visual  tndurance  is  im- 
paired. The  terms  '  vision '  and  'sight,'  as  com- 
monly used,  indicate  acuteness  of  vision,  and 
refer  to  the  perception  of  form  at  the  yellow 
spot.  In  this  article  disorders  (A)  of  percep- 
tion of  light,  (B)  of  perception  of  colour, 
and  (C)  of  the  visual  field,  will  be  shortly 
alluded  to ;  but  attention  will  be  chiefly  given 
to  (D)  disorders  of  acuteness  of  vision  caused 
by  optical  defects  in  the  eyes. 

A.  Disorders  of  Perception  of  Light. — 
Perception  of  light  is  equally  good  in  all  parts  of 
the  retinal  area,  except  the  most  peripheral  zone, 
which  appears  to  be  blind.'  Impaired  perception 
of  light  causes  disproportionate  defect  of  vision 
by  &a\l  light — '  night-blindness '  (see  Nycta- 
lopia). It  may  affect  the  whole  field,  or  only 
its  periphery.  It  occurs  chiefly  in  diseases  of  the 
outer  layers  of  the  retina,  especially  syphilitic 
retinitis,  and  retinitis  pigmentosa.  Lowered 
light-sense  over  the  whole  field  occasions  the 
symptoms  in  the  peculiar  disease  known  as  func- 
tional or  endemic  nyctalopia  (torpor  retina).  The 
opposite  condition,  day-blindness  {see  Hemera- 
lopia),  with  true  retinal  photophobia,  is  much 
rarer  and  more  obscure.  It  is  usually  congenital, 
and  accompanied  by  nystagmus,  amblyopia,  and 
colour-blindness  ;  and  acuteness  of  sight,  which 
is  defective,  is  best  by  dull  light. 

B.  Colour-Blindness. — Synon.:  Dyschroma- 
topsia;  Achromatopsia. — This,  when  congenital, is 
usually  not  related  to  any  other  defects  of  vision. 
Congenital  colour-blindness  occurs  with  greater 
intensity  and  far  greater  frequency  in  males  than 
in  females  (M.  3  to  5  per  cent. ;  F.  "2  per  cent,  or 
loss).  It  is  shown  by  more  or  less  want  of  power 
to  distinguish  between  certain  complementary 
colours.  Eed  and  green  are  the  two  commonly 
confused,  the  perception  of  blue  and  j-ellow  being 
but  rarely  affected.  Blindness  for  all  colours  is 
very  rare  except  as  the  result  of  disease.  There 
are  many  degrees  of  colour-blindness.  A  red- 
green-blind  person  sees  in  the  spectrum  only 
two  colours,  separated  by  a  neutral  stripe,  which 
is  placed  somewhere  in  t  he  greenish-blue  ;  all  the 
colours  on  the  side  of  the  red  ('  warm '  colours) 

'  Landolt,  Arch.  d'Oplh.,  i,  203,  ISZl. 
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are  confused  together,  and  all  on  the  side  of  the 
violot  ('cold'  colours),  but  the  wiirm  and  the 
cold  are  never  confused  (Donders).'  In  incom- 
plete red-green-blindness,  green,  bluish-green, 
and  often  rose  are  confused  with  grey  of  corre- 
sponding shade,  and  rod  is  confused  with  shades 
of  brown  and  greenish-brown.  In  a  complete 
case  full  green  and  scarlet  are  confused.  The 
best  test  for  ordinary  use  is  the  one  due  to  Holm- 
gren of  Upsala,  in  which  a  skein  of  Berlin  wool, 
of  a  particular  colour  and  shade  (green,  rose,  or 
red),  is  given  to  the  patient,  and  he  is  required 
to  match  it  with  all  the  others  which,  seem  to 
him  of  the  same  or  a  similar  colour,  amongst  a 
large  bundle  of  skeins  of  many  colours.  He  is 
not  usually  allowed  to  name  the  colours,  because 
even  the  colour-blind  often  guess  the  colours  of 
common  objects  correctly.  A  very  pale,  pure 
green  is  the  first  test  used,  and  the  colour-blind, 
even  of  slight  degrees,  will  match  with  it  not  only 
other  green  skeins,  but  also  shades  of  pale  grey, 
buff,  and  pink.  Slight  cases  may  easily  be  over- 
looked, unless  the  wools  are  carefully  selected, 
and  the  examiner  practised.  Stilling's  plates  of 
coloured  letters,  printed  on  a  groundwork  of  com- 
plementary colours,  are  also  very  valuable.  _  Eed 
and  green  are  not  well  seen  under  ordinary 
circumstances,  even  by  the  normal  eye,  except 
at  the  central  part  of  the  visual  field  (i.e.  the 
field  for  these  colours  is  smaller  than  for  white ; 
but  even  at  the  periphery  these  colours  are  re- 
cognised if  very  brightly  lighted  and  of  large  size." 
Acquired  colour-blindness  often  comes  on  in 
degenerative  or  inflammatory  diseases  which  be- 
gin in  the  optic  nerve.  It  is  much  less  common 
in  diseases  of  the  retina,  and  in  glaucoma.  Like 
the  congenital  form,  it  usually  concerns  only,  or 
chiefly,  red  and  green.  It  may  affect  the  whole 
visual  field  of  these  colours,  or  only  certain 
parts,  a  gap,  or  '  scotoma,'  being  present,  on 
whose  area  the  red  and  green  are  not  perceived 
in  their  true  colours.  When  acquired  coloui'- 
blindness  is  well-marked  in  the  whole  extent  of 
the  field,  in  cases  of  disease  of  the  optic  nerve, 
the  prognosis  for  sight  is  generally  very  bad ;  but 
if  it  be  localised  on  a  central  scotoma,  even 
though  it  there  reach  a  high  degree,  the  prog- 
nosis is  usually  good.  Progressive  atrophy  of 
the  optic  nerve,  however,  occasionally  reaches 
a  very  high  degree  without  any  colour-defect. 

C.  Disorders  of  tlie  Visual  Field. — The 
visual  field  is  the  whole  surface  visible  to  one 
eye  singly  whilst  at  rest.  It  forms  a  con- 
cave surface,  all  the  points  of  which  are  equi- 
distant from,  and  perpendicular  to,  their  corre- 
sponding points  on  the  retina.  In  the  outward 
and  downward  part  it  reaches  to  95°  from  the 
centre  ;  inwards,  upwards,  and  downwards  only 
to  about  60°.  Projected  on  a  flat  surface  it  thus 
forms  an  oval.  The  centre  of  the  field  ('  fixation 
point')  corresponds  to  the  yellow  spot,  and  the 
'blind  spot'  is  about  15°  outwards  from  this 
point.  In  order  to  measure  the  field  roughly, 
the  patient,  placed  with  his  back  to  the  light 
and  covering  one  eye,  looks  steadily  from  a  dis- 
tance of  eighteen  inches  at  the  nose  or  eye  of 
the  observer,  who  then  moves  his  hands  about 
in  the  different  parts  of  the  field,  and  notes  any 

'  Bonders,  Brit.  Med.  Jour.,  1880,  ii.  7«7. 
*  Loudolt,  Sxamination  of  the  Eye,  p.  213. 


places  where  tlie  hand  is  invisible  or  badly  seen. 
This  test,  carefully  applied,  will  detect  any  con- 
eiderablo  loss  of  the  field.  Or  tlie  patient  may 
gaze  at  a  spot  on  a  black  board  about  one  foot 
off,  and  a  piece  of  white  chalk  be  moved  from 
different  points  at  the  periphery  until  it  just  bo- 
comes  visible  ;  aline  joining  the  various  points 
will  form  the  boundary  of  the  field.  For  accurate 
measurements,  however,  a  special  insti'unient, 
the  Perimeter,  is  necessary. 

D.  Disorders  of  Perception  of  Fornc. — 
Perception  of  Form,  Synok.  :  Acuteness  of  Vision  ; 
Visus;  v.;  'Sv.  Acuiti  viswUc;  Ger.  Sekschdrfe; 
S.— Perception  of  form  is  normal  only  when  the 
image  of  the  object  looked  at  falls  on  the  bacil- 
lary  layer  of  the  retina,  at  the  centre  of  the 
yellow  spot,  is  clearly  defined,  sufficiently  bright, 
and  of  a  certain  minimum  size. 

Pkin'ciples. — The  size  of  the  image  depends 
(1)  ujjon  the  size  of  the  'visual  angle'  enclosed 
by  the  two  lines  drawn  from  the  extremities  of 
the  object  to  the  '  nodal  point'  just  behind  the 
crystalline  lens;  and  (2)  on  the  distance  of  the 
nodal  point  from  the  retina,  which  in  the  normal 
eye  is  15  mm.  The  form  of  any  letter  or  cha- 
racter is  distinguished  by  a  properly  formed  and 
healthy  eye,  with  average  light,  if  it  subtend  a 
visual  angle  of  five  minutes,  each  of  its  sepa- 
rately distinguishable  parts  subtending  an  angle 
of  one  minute.  If  the  nodal  point  be  more  than 
fifteen  millimetres  from  the  retina,  the  image  will . 
be  larger,  and  acuteness  of  vision  therefore  in- 
creased ;  this  occurs  in  myopia,  and  also  when  a 
convex  glass  is  held  in  front  of  the  eye.  The 
reverse  is  true  if  the  distance  be  less  than  fifteen 
mm.,  as  in  hypermetropia,  and  when  a  concavo 
glass  is  held  before  the  eye.  Hence  convex 
lenses  always  increase,  and  concave  lenses  always 
diminish,  the  size  of  the  retinal  images.  Vision 
or  '  fixation  '  is  called  direct  or  central  when  the 
image  of  the  object  looked  at  falls  on  the  yellow 
spot ;  indirect  or  cTceniric  when,  in  consequence 
of  impairment  of  function  at  the  yellow  spot,  an 
image  falling  on  some  other  part  is  better  seen. 
The  clearness  of  the  image  depends  (opacities 
of  the  media  apart)  upon  the  retina  being  exactly 
at  the  focus  of  the  refracting  (dioptric)  media  of 
the  eye  ;  it  is  also  influenced  somewhat  by  the 
size  of  the  pupil,  being,  asieris  paribus,  better 
when  the  pupil  is  small. 

Normal  acuteness  of  vision  is  expressed  as 
imity  (V.  or  S.  =  1);  subnormal  vision  being 
expressed  as  a  fraction.  Various  test-tyi^es 
are  in  use,  composed  of  letters,  words,  &c.,  of 
such  a  size  that  each  subtends  the  minimum 
angle  of  five  minutes  at  a  certain  distance.  The 
test-tj'pes  of  Dr.  Snellen  are  in  most  general  use, 
and  include  letters  visible  under  the  standard 
angle  at  from  60  metres  to  '5  m6tre.  If 
No.  60  be  read  at  60  m.,  then  V.  =  Sfi  or  1 ;  if 
No.  60  can  only  be  seen  at  6  m.  V.  =j^;  &c. 
V.  therefore  is  expressed  by  a  fraction  whose  nu- 
merator is  the  greatest  distance  at  which  a  given 
*vpe  can  be  read,  and  the  denominator  the  dis- 
tance at  which  it  ought  to  be  seen  ;  or  the  frac- 
tion may  bo  reduced  (^  =  ^,_&c.).  The  acuteness 
is  said  to  become  progressively  lower  after  the 
age  of  sixty,  without  disease ;  so  that  at  eighty 
it  is  only  about  ^  (Donders).' 

'  Anomalies  qf  Accommodation  and  Rffraclion,  p.  790. 


1.  Ptmotional  Affections  of  the  Optic 
Nervous    Apparatus. —  Amblyopia  without 
ophthalmoscopic  changes  may  be  permanent  or 
temporary,  and  exhibit  many  differences  in  the 
character  of  the  failure  of  sight.  Thepositire  dis- 
use (suppression  of  the  retinal  image)  of  one  eye, 
in  order  to  avoid  diplopia  or  the  confusion  some- 
times caused  by  opacity  of  tlie  cornea  or  other 
defect,  leads  to  permanent  and  great  defect  of  that 
part  of  the  visual  field  which  is  common  to  both 
eyes,  '  avihlyopia  ex  anopsid.'  The  defect  is  psy- 
chical, and  the  eye  shows  no  changes.  It  is  most 
easily  acquired  early  in  life,  and  may  be  partly 
remedied  by  separate  use  of  the  eye.    In  cere- 
bral hemiansesthesia  there  may  be  blindness,  or 
aigh  amblyopia  with  great  contraction  of  the 
field  and  colour-blindness  in  the  eye  opposite 
to  the  lesion,  with  a  lower  degree  of  the  same 
condition  in  the  other  eye.    Some  rare  cases  of 
permanent  loss  of  sight  in  one  eye  without 
changes,  in  which  there  is  a  history  of  previous 
paralytic  symptoms,  probably  belong  to  this  group. 
In  hemiopia  (properly  hemianopsia)  there  is 
usually  loss  of  the  corresponding  halves  of  the 
visual  fields,  vision  being  lost  on    the  side 
opposite  to  the  lesion;  when  the  loss  of  field 
extends  quite  up  to  the  fixation-point,  affecting 
central  vision,  the  lesion  is  probably  somewhere 
between  the  chiasma  and  corpora  geniculata; 
but  when  an  area  of  several  degrees  around  the 
fixation-point  remains  free,  it  is  suggested  that 
the  lesion  is  cerebral.'    Loss  of  both  temporal 
halves  may  indicate  disease  at  the  chiasma; 
neither  this,  nor  loss  of  both  nasal  halves,  is 
frequent.  In  hemiopia,  even  of  long  standing,  the 
optic  discs  are  seldom  altered.   In  some  cases  of 
'hemiopia'  only  a  quarter  of  each  field  is  lost. 
Disease  of  the  optic  nerve  at  a  distance  from  the 
eye  causes  blindness  or  defective  sight,  often  at 
first  without  any  ophthalmoscopic  changes ;  but  if 
the  defect  remain,  signs  either  of  infiammation 
or  atrophy  appear  in  a  few  weeks.    The  oph- 
thalmoscopic changes  may,  however,  be  very 
slight,  as  is  shown  in  the  common  cases'of  central 
amblyopia  usually  caused  by  tobacco-smoking, 
in  which  disease  of  the  optic  nerves  has  now  been 
demonstrated ;  with  the  exception  of  this  group, 
cases  of  retro-ocular  disease  of  the  nerve  are  rare. 

Temporary  fogginess  of  sight,  usually  with 
the  appearance  of  coloured  rings  arotmd  a  candle, 
occurs  in  the  premonitory  stage  of  glaucoma ; 
these  last  from  half  an  hour  to  a  day  or  more ; 
they  do  not  usually  occur  in  botii  eyes  at  once  {see 
Eye  and  its  Appendages,  Diseases  of).  Attacks 
of  megrim  are  often  ushered  in  by  a  peculiar 
transient,  subjective  defect  9f  fg^t;  a  small 
cloud,  appearing  near  the  middle  of  the  field 
quickly  spreads  with  a  quivering  movement  and 
zigzag  outline  over  about  half  the  field;  its  bor- 
ders are  often  brilliantly  coloured  ;  it  affects  both 
eyes;  is  equally  visible  whether  the  eyes  are 
open  or  shut ;  lasts  about  a  quarter  of  an  hour; 
and  is  generally  followed  by  the  other  megnm 
symptoms  to  which  the  patient  is  subject  But 
some  persons  merely  complain  of  a  'cloudiness 


'  See  Ferrier,  'Cerebral  Amblyopia  aud  He^opm 
Brain,  January ,'l881.  The  subject  ^P'^^^^nXl  Ma°de 
exhausted;  i<;e  Robin,  Trouble,  Oculaire^^dansla  MulOe 
VEnciphaU,  p.  390,  1880,  Hattb,  min.  MonalM.f.  Augm 
heilk.  &c.,  1882,  Sio. 
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or  of  '  spots '  before  their  headaches  {see  Me- 
geim).  Brief  attacks  of  blindness  of  one  eye, 
coming  on  quite  suddenly,  and  recurring  in  the 
same  eye,  occasionally  take  place  in  the  sub- 
jects of  heart-disease.  Permanent  blindness, 
with  atrophy  of  disc  or  the  appearances  of  re- 
tinal embolism,  has  at  length  supervened  in  a 
few  of  these  cardiac  and  megrim  cases;' 

Persons  who  suffer  from  severe  neuralgic  pain 
in  the  fifth  nerve  sometimes  describe  dimness  of 
the  same  eye  during  an  attack,  but  the  oppor- 
tunity of  verifying  the  statement  seldom  occurs. 
In  connection  with  severe  vertex-headache  in 
hysterical  persons,  sight  is  sometimes  very  bad  ; 
one  eye  may  even  appear  almost  blind.  There 
is  photophobia,  and  there  may  be  symptoms  of 
accommodation-spasm,  and  the  field  is,  or  seems 
to  be,  highly  contracted.  Though  it  may  be 
exceedingly  difficult  to  say  that  there  is  con- 
scious dissimulation,  the  groundless  nature  of  ' 
the  ocular  symptoms  is  sometimes  proved  by  the 
fact  that  acuteness  of  vision,  even  in  the  '  blind ' 
eye,  is  at  once  and  perfectly  restored  by  the 
weakest  possible  lens,  or  by  a  piece  of  flat  glass 
mounted  to  resemble  a  trial  lens.  Intentionally 
feigned  blindness  of  one  eye  can  nearly  always 
be  detected  by  one  device  or  another ;  but  pre- 
tended defect  of  both  eyes  is  more  difficult  to 
expose;  reference  must  be  made  to  works  on 
ophthalmology  for  further  details. 

2.  Abnormalities  of  Befraction. — Synon.  : 
Ametropia. — These  conditions  are  of  importance 
by  preventing  the  formation  of  clear  retinal 
images;  in  addition  they  often  make  the  sus- 
tained use  of  the  eyes  difficult  or  impossible 
{asthenopia).  They  include  (a)  hypermetropia, 
{b)  myopia,  and  (c)  astigmatism.  The  varieties 
of  asthenopia  will  receive  a  short  separate  ac- 
count after  '  Disorders  of  Accommodation.'  As 
ametropia  conditions  are  remedied  by  optical 
aids,  it  will  be  convenient  fijst  to  refer  to  the 
subject  of  spectacles. 

Spectacles. —  Varieties  of  Construction  and 
Mode  of  Wearing.— B,etvsLCtiDg  spectacles  are 
made  either  of  crown-glass  or  of  rock-crystal. 
The  latter  is  more  expensive  but  harder,  less 
breakable,  and  rather  lighter.  Ordinary  spec- 
tacles are  biconvex  or  biconcave  spherical  lenses. 
Meniscus  lenses  are  sometimes  used,  and  are 
called  'periscopic'  because  they  give  a  larger 
field.  In  ' Franklin'  or  '  pantoscopic '  spectacles 
the  upper  half  is  made  of  a  different  focal  length 
from  the  lower;  they  are  sometimes  used  by 
persons  who  need  distance-  and  reading-glasses 
of  different  strengths  in  the  same  frame.  The 
various  non-refracting  protective  glasses  (goggles, 
domed  glasses,  horseshoe-  or  D-protectors,  &c.) 
are  generally  included  under  the  term  '  specta- 
cles.' The  most  important  points  in  the  mount- 
ing of  spectacles  are  that  the  hinges  should  be 
strong,  the  sides  long  enough  to  hold  securely 
without  uncomfortable  pressure,  and  that  the 
bridge  should  fit  the  nose  well.  The  centres  of 
the  lenses  should,  unless  otherwise  ordered,  bo 
opposite  the  centres  of  the  pupils  when  the  glasses 
are  in  use.  All  concave  glasses  and  convex  dis- 
tance glasses  should  sit  as  close  to  the  eyes  as 


'  Hutchinson,  Oj>h.  Hasp.  Reps.  Till.  60  ;  Lorinp,  Amer, 
Jour.  Med.  Sci.,  April  18T4 ;  the  outhor,  Brit.  Med.  Jour., 
June  1879  ;  Galczowskl,  Oat.  det  M6p.,  Deo.  1881. 
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possible;  convex  reading-glasses  miiy  be  put 
further  down  the  nose,  and  shaped  to  allow  of 
looking  over  the  top  of  the  frame  in  dibtant 
vision. 

For  'simple'  astigmatism  the  correcting  lens 
is  a  segment  of  a  cylinder ;  for  '  compound '  and 
'mixed'  cases  the  effect  of  a  cylindrical  and 
spherical  lens  is  required,  and  may  be  obtained 
either  by  combining  two  suitable  cylindrical 
curvatures  at  right  angles  to  each  other,  or  by 
grinding  the  cylinder  on  the  flat  side  of  a  plano- 
convex or  -concave  lens  ;  they  require  of  course 
to  be  mounted  with  the  curvature  of  the  cylinder 
exactly  in  the  right  direction.  When  prisms  are 
ordered  they  are  mounted  like  ordinary  spec- 
tacles, and  a  lens  may  be  ground  upon  each  sur- 
face of  the  prism  if  necessary;  it  is  not  practi- 
cable to  wear  prisms  of  more  than  about  8°. 
Spherical  lenses  can  be  made  to  act  to  a  varying 
degree  as  prisms,  by  putting  them  with  their 
centres  nearer  to  or  further  from  each  other  than 
the  pupils. 

Numbering. — Spectacle  lenses  are  at  present 
numbered  on  two  different  systeins,  namely — 
(1)  the  inch  scale;  and  (2)  the  Tmtrical  scale. 
(1)  In  the  old  system  the  refractive  unit  is  a 
lens  of  l-inch  focal  length,  and  the  inch  may 
be  English,  Parisian,  or  other.  The  lenses  in 
use  being  all  weaker  than  the  unit  are  expressed 
by  fractions ;  thus  the  strongest  in  use  in  the 
trial  case  being  a  2-inch  lens  is  expressed  as 
I  ( -1-  or  — ,  according  as  it  is  convex  or  con- 
cave) ;  a  lens  of  10  inches'  focus  is  ^j;  &c.  It 
is  desirable  that  the  series  of  lenses  should 
rise  by  equal  refraction-intervals,  and  here  the 
inch  scale  is  inconvenient  because  it  introduces 
diflB-Cult  fractions.  (2)  The  inch  scale  is  rapidly 
gi^-ing  place  to  the  metrical  dioptric  scale,  in 
which  the  measure  is  international,  the  refrac- 
tive unit  is  a  weak  instead  of  a  strong  lens,  and 
the  refractive  intervals  are  equal.  The  unit  is 
a  lens  of  1  mfetre  (100  cm.)  focal  length,  and  is 
called  one  dioptre  (1  D.)  Stronger  lenses  are 
written  as  whole  numbers;  thus  a  lens  four 
times  as  strong  as  the  unit  is  4  D. ;  a  lens  equal 
to  half  the  unit  is  -5  D.  The  disadvantage  of 
the  system  is  that  the  numbers  do  not,  as  on  the 
inch  system,  express  the  focal  length  of  the 
glasses ;  but  the  latter  is  easily  arrived  at  by 
dividing  100  by  the  number  of  the  lens  in  diop- 
tres ;  thus  the  focal  length  of  6  D.  =  i2o  =  20  cm. 

To  convert  a  lens  made  by  the  Paris  inch  into 
its  equivalent  in  dioptres,  multiply  its  inch-value 
by  36  (1  m.  =  36  Paris  inches  nearly);  thus, 
^  X  36  -  1  D.  To  convert  a  metrical  lens  into  its 
equivalent  in  Paris  inches  divide  its  value  in  D. 
by  36;  thus  4  D.  =^  =  |. 

The  following  are  the  most  important  equiva- 
lent numbers : — 


Focal  length 
in 

Dioptres  (D.)  Paris  inches 
•5  72 

(written  ^,  &c.) 
50 


•75 
1- 

1-25 

1-  5 
3 

2-  5 

8 

3-  5 


36 
30 
26 
18 
14 
13 
10 
(nearly) 


Focal  length 
In 

Dioptres  (D.)  Paris  inches 


i 

4-6 

6 

6 

7 

9 
11 
13 
16 
18 


9 
8 
7 
6 

Ci 

4 

31 

3 

2i 
2 


Several  intermediate  numbers  found  in  the 
trial  cases  have  been  omitted. 

The  several  abnormalities  of  refraction  and 
accommodation  may  now  be  discussed  in  due 
order. 

a.  Hypermetropia. — In  hypermetropia  the  re- 
tina lies  within,  instead  of  at,  the  principal  focua 
of  the  dioptric  media.  Parallel  rays,  such  as 
come  from  very  distant  objects,  therefore  meet 
the  retina  before  being  focussed  ;  and  divergent 
rays,  from  near  objects,  meet  it  still  more  in  ad- 
vance of  their  focus.  Hence  the  hyjDermetropic 
eye,  in  repose,  sees  nothing  clearly.  Distant 
objects  can  be  seen  clearly  if,  by  exerting  accom- 
modation, the  crystalline  lens  be  made  more 
convex;  or  if  the  rays,  before  they  enter  the 
eye,  be  made  sufficiently  convergent  by  passing 
through  a  suitable  convex  lens. 

Common  hypermetropia,  due  to  flatness  of  the 
posterior  segment  of  the  eyeball,  called  axial 
hypermetropia,  is  always  congenital ;  and  a  large 
proportion  of  children  are  hypermetropic  at 
birth— according  to  Ely'  72  percent.  In  sections 
the  circular  fibres  of  the  ciliary  muscle  are,  or 
appear  to  be,  more  abundant  than  in  the  normal 
eye.  The  cornea  is  not  flatter,  but  the  anterior 
chamber  is  rather  shallower,  and  the  pupil  rather 
smaller  than  normal.  In  high  degrees  the  eye- 
ball is  too  small  in  all  directions. 

The  natural  remedy  for  hypermetropia  consists 
in  the  exercise  of  accommodation  for  distant 
sight ;  when  in  the  normal  or  emmetropic  eye  it 
is  in  complete  abeyance.  A  proportionate  in- 
crease of  accommodation  is  required  by  the  hy- 
permetropic eye  for  near  vision.  The  absolute 
quantity,  amplitude,  or  range  of  accommodation 
is  not  greater  in  hypermetropic  than  in  normal 
eyes  ;  hence  in  hypermetropia  it  becomes  sooner 
insufficient  for  the  needs  ;  and  the  higher  the 
degree  of  hypermetropia  the  earlier  does  this 
occur. 

Symptoms. — The  symptoms  depend  on  the 
patient's  age,  occupation,  and  health,  and  on  the 
degree  of  hypermetropia.  The  lower  degrees 
only  exceptionally  cause  symptoms  in  child 
hood.  The  higher  degrees  in  children,  and  the 
lower  degrees  in  young  adults,  cause  difficulty  in 
reading,  writing,  or  sewing,  especially  by  artificial 
light,  and  towards  the  end  of  the  day's  or  week's 
work-'accommodative  asthenopia.'  The  difficulty 
is  expressed  in  the  forms  of  mistiness  of  sight, 
weariness  or  aching  of  the  eyes,  headache,  sleepi- 
ness, watering,  chronic  congestion  and  irritation 
of  the  palpebral  conjunctiva.  In  the  highest 
degrees  the  attempt  to  see  clearly  is  often  given 
up.  Such  persons  often  partly  compensate  for 
the  bad  definition  of  the  images  by  holding  the 
book  very  close,  and  so  increasing  their  size, 
and  thus  they  may  seem  to  be  myopic.  All  the 
symptoms  are  worse  when  the  health  is  low. 
As  accommodation  fails  with  age,  a  time  arrives 
for  every  hypermetrope  when,  unless  aided  by 
glasses,  no  clear  vision  is  possible  at  any  distance ; 
but  spectacles  are  generally  adopted  before  this 
occurs. 

Concomitant  convergent  squint  often  arises  in 
hypermetropia  [see  Strabismus).  It  is  at  first,and 
may  remain,  periodic,  present  only  during  strong 
accommodation;  but  often  it  becomes  constant. 
■  Ely,  KnappU  Arch.  d.  Ophthalm.  ix.  p.  4. 
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In  either  case  it  may  alternate  or  may  always 
affect  the  same  eye.  When  constant  and  fixed 
the  sight  of  the  squinting  eye  becomes  defective, 
as  already  described.  This  occurs  most  easily  in 
squint  acquired  early  in  life.  By  oft-repeated 
separate  practice  of  the  squinting  eye  the  defect 
may  to  a  great  extent  be  removed.  The  squint- 
ing eye  can  often  be  proved  to  have  also  had 
some  original  defect,  as  from  corneal  nebula  or 
a  higher  degree  of  ametropia,  which  led  to  the 
other  eye  being  used  and  this  one  being  allowed 
to  squint. 

When  the  crystalline  lens  is  absent  (aphakia) 
the  eye  is  very  hypermetropic.  Distant  vision 
is  restored  by  means  of  a  convex  lens  of  10 


or  1 1  D.  (3f  or  3^  inches)  held  about  half  an 
inch  in  front  of  the  cornea  ;  objects  at,  say,  25  cmi. 
(10  inches)  are  clearly  seen  through  a  lens  of 
about  15  D.  (2i-  inches).  Accommodation  is 
abolished  in  the  aphakic  eye  ;  but  if  the  pupil  be 
round  and  movable,  its  contraction  aids  a  little 
in  near  vision,  by  cutting  off  the  peripheral  rays  of 
light. 

From  the  age  of  55  and  onwards  the  normal 
eye  acquires  a  low  degree  of  hypermetropia, 
owing  to  a  change  in  the  refraction  of  the  crystal- 
line lens. 

Glaucoma  is  commoner  in  hypermetropic  than 
in  normal  or  myopic  eyes.  The  habitual  use  of 
glasses  by  hypermetropic  persons  from  early  life 
may  aid  indirectly  in  preventing  this  disease. 

Diagnosis. -The  diagnosis  is  made  subjectively 
by  testing  with  glasses,  or  objectively  by  the 
ophthalmoscope.  The  former  is  the  more  generally 
useful.  Even  distant  objects  are  seen  indistinctly 
by  the  hypermetropic  eye  with  relaxed  accom- 
modation ;  but  they  are  made  clear  if  a  suitable 
convex  lens  be  held  in  front  of  the  cornea.  1. 
This  test  ia  easy  to  apply  when  the  ciliary  muscle 
is  temporarily  paralysed  by  atropia,  or  abolished 
by  natural  senile  changes.  2.  But  when  it  is 
active  the  matter  is  less  simple.  The  old-stand- 
ing habit  of  exerting  accommodation  whenever 
clear  vision,  even  at  a  distance,  is  needed,  in 
many  cases  inseparably  connects  the  effort  to 
see,  with  the  action  of  the  ciliary  muscle.  Such 
persons  cannot  relax  their  accommodation  when 
looking  through  a  convex  lens  at  a  distant  ob- 
ject. The  effect  of  the  lens  is  therefore  added 
to,  instead  of  substituted  for,  that  of  the  accom- 
modation, and  distant  vision  made  worse ;  no 
hypermetropia  can  be  found  by  trial  with  glasses, 
it  is  entirely  '  latent '  {H.I.).  3.  Between  these 
extremes  we  find  a  large  number  who  can  par- 
tially relax  their  accommodation  for  distance 
in  favour  of  a  convex  lens,  but  still  use  a  part. 
They  see  well,  or  perfectly,  in  the  distance  with- 
out aid;  they  see  equally  well  or  better  with  con- 
vex lenses  up  to  a  certain  strength.  If  now  the 
accommodation  be  suspended  by  means  of  atropia 
we  shall  often  find  a  higher  degree  of  hyperme- 
tropia. The  part  that  can  be  detected  when  ac- 
commodation is  active  is  the  '  manifest  {H.m  ) ; 
the  sum  of  the  '  manifest '  and  the '  latent  is  the 

•  total' (ff.).  .  ■ 

In  testing  hypermetropia,  the  patient  being  not 
less  than  ten  feet  from  the  test-types,  we  begin 
with  a  very  weak  convex  lens,  and  if  vision  is  w 
made  worse,  try  successively  higher  lenses  until 
we  reach  the  highest  which  allows  the  best  attain- 
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able  vision.  This  lens  represents  the  manifest 
hypermetropia  if  accommodation  be  present,  the 
total  if  it  be  absent.  A  stronger  lens  causes  in- 
distinctness by  bringing  the  focus  in  front  of  the 
retina.  In  general  the  younger  the  patient  the 
less  is  the  manifest  in  proportion  to  the  latent 
hypermetropia,  even  though  troublesome  asthen- 
opia be  present. 

Hypermetropia  is  diagnosed  by  the  ophthalmo- 
scope if  an  erect  image  of  the  fundus  is  easily 
seen  when  the  observer  is  at  a  distance  of  18 
inches  or  more  from  the  patient.  The  image  is 
seen  equally  well  when  the  observer  comes  as 
close  as  possible  to  the  patient ;  and  if  he  pos- 
sess a '  refraction  '  ophthalmoscope,  he  can  in  this 
position  measure  the  degree  of  hypermetropia  by 
finding  the  strongest  convex  lens  through  which 
the  details  of  the  fundus  still  look  perfectly 
clear.  In  this  test  the  accommodation  of  both 
persons  must  be  fully  relaxed  ;  the  observer  has 
to  learn  to  do  this,  but  the  patient  generally  re- 
laxes his  ciliary  muscle  at  once  in  the  dark  room, 
even  though  he  could  not  do  so  when  tried  witli 
glasses  for  the  distant  types. 

Another  test,  Jceratosoofy  or  retinoscopy ,  is 
based  on  the  fact  that  when  light  is  thrown  by 
the  ophthalmoscope  into  the  eye  at  a  distance  of 
three  or  four  feet,  slight  rotation  of  the  mirror 
causes  a  shadow  to  move  across  the  illuminated 
field  ;  in  hypermetropia  the  shadow  moves  in  the 
opposite  direction  to  the  rotation  of  the  mirror. 
The  method  is  sometimes  useful  in  young  or  un- 
ruly children,  and  in  skilled  hands  affords  the 
means  of  a  tolerably  accurate  determination. 

The  optic  disc  in  hypermetropia,  especially  in 
children,  often  seems,  and  sometimes  is,  hazy, 
and  is  sometimes  too  red ;  and  the  retinal  arte- 
ries are  often  too  tortuous. 

Teeatment. —  Treatment  is  necessary  for 
hypermetropia  whenever  there  is  asthenopia, 
and  when  strabismus  has  arisen.  Convex  spec- 
tacles are  ordered  which,  according  to  circum- 
stances, neutralise  a  part  or  all  of  the  hyper- 
metropia, and  are  worn  constantly,  or  only  for 
near  work.  Periodic  squint  may  always  be  cured 
by  the  constant  use  of  fully  correcting  glasses ; 
but  in  most  cases  where  it  has  become  constant, 
an  operation  is  necessary  {see  STRABismns).  In 
children  with  asthenopia  it  is  usually  best  to 
order  glasses  for  constant  use,  which  correct 
almost  the  whole  hypermetropia;  but,  if  the 
symptoms  are  in  connection  with  weak  health 
and  the  hypermetropia  be  slight,  the  temporary 
use  of  glasses  for  near  work  alone  is  enough. 
Young  adults  using  glasses  for  the  first  time 
are  often  satisfied  with  those  which  neutralise 
only  the  manifest  hypermetropia,  using  them  for 
all  near  work ;  but  after  some  weeks  or  months 
asthenopic  symptoms  often  recur,  we  find  that 
there  is  more  manifest  hypermetropia  than  be- 
fore, and  are  obliged  to  order  stronger  glasses. 
But  ophthalmoscopic  estimation  wiU,  as  stated 
above,  generally  tell  us  correctly  almost  the 
total  even  at  the  first  examination  ;  and  when 
this  method  makes  it  clear  that  the  total  is  much 
greater  than  the  manifest  hypermetropia,  glasses 
of  nearly  the  full  strength  should  be  ordered  at 
once.  On  theoretical  grounds  it  is  undoubtedly 
best  for  glasses  to  be  worn  constantly  by  hyper- 
metropes,  so  that  the  accommodation  may  always 
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bo  at  rest.  But  a  good  deal  of  latitude  must  be 
allowed  to  grown-up  patients  in  regard  to  wenr- 
ing  them  for  distance,  unless  there  be  constant 
asthenopia,  and  this  especially  with  elderly 
persons. 

Aouteness  of  sight  is  usually  normal  in  cor- 
rected hypernietropia.  In  many  cases  of  high 
degi-eo,  where  vision  is,  both  with  and  without 
glasses,  subnormal,  some  astigmatism  is  also  pre- 
sent; but  cases  occur  where  the  defect  cannot 
be  thus  accounted  for,  and  it  is  then  assumed  to 
be  due  to  defective  development  of  the  eye.  But 
probably  want  of  education  of  the  retina  in  the 
perception  of  clear  images  in  a.  great  degree 
accounts  for  the  phenomenon. 

b.  Myopia. — In  myopia  the  retina  lies  beyond 
the  principal  focus  of  the  dioptric  media,  gene- 
rally on  account  of  lengthening  of  the  posterior 
part  of  the  eye  —axial  myopia ;  it  is  conseqiiently 
at  the  conjugate  focus  of  a  point  at  some  definite 
distance  in  front  of  the  eye,  which  indeed  is  the 
'far  point,'  or  greatest  distance  of  distinct  vision 
of  the  eye  in  question.  The  greater  the  elon- 
gation of  the  eye,  the  nearer  is  the  '  far  point,' 
the  '  shorter  '  the  sight,  or  the  higher  the  degree 
of  myopia.  By  using  accommodation  objects  can 
be  seen  at  a  still  shorter  distance. 

.a^TiOLOGY; — Myopia  is  comparatively  seldom 
present  at  birth.  The  elongation  usually  comes 
on  between  about  seven  and  fifteen  years  of  age  ; 
progresses  for  a  time ;  and  stops  between  puberty 
and  adult  age.  Myopia  is  often  hereditary,  and 
inheritance  doubtless  accounts  entirely  for  some 
cases  of  very  severe  myopia  where  none  of  the 
other  causes  have  operated.  But  habitual  use 
of  the  eyes  upon  very  close  work,  especially  in 
a  stooping  posture,  aids  very  strongly  in  its  pro- 
duction. Its  onset  is  sometimes  determined  by 
a  severe  illness  in  childhood.  It  often  comes 
on  after  severe  keratitis  with  choroiditis  in 
children. 

Myopia  may  also  be  caused  by  increased  cur- 
Tature  of  the  cornea  after  keratitis,  and  is  an 
invariable  result  of  '  conical  cornea.'  Certain 
changes  in  the  lens  in  the  early  stages  of  senile 
cataract  sometimes  produce  myopia,  even  of  con- 
siderable degree ;  and,  as  this  form  of  myopia 
does  not,  like  axial  myopia,  influence  the  pro- 
gnosis, its  possibility  should  always  be  borne  in 
mind  in  a  case  of  incipient  cataract. 

Anatomical  Chakactbes.  —  The  elongation 
occurs  chiefly  in  the  posterior  part  of  the  eye, 
and  especially  at  the  yellow-spot  region.  The 
sclerotic  and  choroid  are  thinned  in  proportion 
to  the  distension,  and  the  choroid  often  locally 
atrophied.  The  term  '  posterior  staphyloma  '  is 
given  to  the  bulging  region ;  in  high  degrees 
the  eye  is  enlarged,  and  its  coats  are  thinned,  in 
all  directions.  The  term  '  sclerotico-choroiditis 
.]>osterior '  is  also  used  to  indicate  the  supposed 
nature  of  the  change.  In  high  degrees,  par- 
ticularly late  in  life,  the  vitreous  often  be- 
comes fluid  and  contains  opacities  ;  haemorrhages 
may  occur  from  the  choroid ;  and  there  is  a  strong 
predisposition  to  detachment  of  the  retina  and  to 
cataract.  In  the  ciliary  muscle  of  myopic  eyes 
the  circular  fibres  are  deficient  or  wanting.  The 
anterior  chamber  is  often  deeper,  and  the  pupil 
larger  than  usual.    Owing  to  their  large  size 


highly  myopic  eyes  are  often  prominent;  and 
chiefly  from  the  same  cause  their  mobility  ia 
somewhat  impaired. 

Symptoms. — A  low  degree  of  stationary  myopia 
usually  causes  no  inconvenience.  In  the  higher 
degrees  advice  is  sought,  either  because  distant 
sight  is  bad,  or  near  work  has  to  be  held  incon- 
veniently close ;  or  on  account  of  eyeache,  he<id- 
ache,  watering,  photopiiobia,  or  dimness ;  or 
for  insufficiency  of  the  internal  recti  (muscular 
asthenopia),  or  actual  divergent  squint.  In  the 
highest  degrees  divergent  squint  is  nearly  always 
present  at  the  natural  distance  of  distinct  vision, 
and  possibly  even  for  distance ;  and  in  much 
lower  degrees  there  is  often  difficulty  in  keep- 
ing up  convergence,  and  consequent  pain,  tension, 
and  weariness.  Aching  shows  that  the  myopia 
is  increasing ;  it  is  always  made  worse  by  use 
of  the  eyes,  but  is  often  present  even  when  at 
rest  in  bed ;  it  may  accompany  the  development 
of  a  squint,  or  of  detachment  of  the  retina. 
Myopic  eyes,  even  of  low  grade,  are  ofteu  in- 
tolerant of  bright  light.  Acuteness  of  vision  is 
frequently  sub-normal  in  high  degrees,  espedally 
in  old  people ;  such  defect  when  not  accounted 
for  by  visible  structural  changes,  is  assigned  to 
irritative  congestion  of  the  choroid. 

Diagnosis. — A  myopic  person  with  healthy 
eyes  can  read  the  smallest  print  fluently  at  his 
own  '  far-point '  {see  below),  but  not  further.  He 
gains  perfect  distant  vision  by  looking  through 
a  coucaTe  lens,  which  gives  to  rays  of  light  from 
distant  objects  a  divergent  direction,  as  if  they 
came  from  his  natural  '  far-point.'  Placing  him 
not  less  than  ten  feet  from  the  test  types  we 
flnd  experimentally  the  weakest  concave  lens 
that  gives  the  best  attainable  vision.  A  stronger 
lens  over-corrects  the  myopia,  producing  hyper- 
metropia,  which,  in  its  turn,  is  corrected  by  the 
exercise  of  accommodation. 

Myopia  is  diagnosed  objectively  as  follows  : — 
(1)  When  by  direct  ophthalmoscopic  examina- 
tion at  a  long  distance,  an  image  of  the  fundus 
is  seen,  which,  on  the  observer  moving  his  head 
from  side  to  side,  seems  to  move  in  the  opposite 
direction.  This  image  disappears  when  the  ob- 
server comes  near  to  the  eye  examined.  (2) 
When  by  direct  examination  close  to  the  patient, 
a  clear  image  (erect)  can  be  obtained  only  by 
placing  a  concave  lens  behind  the  mirror ;  the 
weakest  lens  which  gives  a  clear  image  being  the 
measure  of  the  myopia.  (3)  When  in  indirect 
examination  the  size  of  the  ophthalmoscopic 
image  increases  on  withdrawing  the  objective 
lens  from  the  j)atient's  eye.  (4)  By  keratoscopy, 
the  shadow  moving  in  the  same  direction  as  the 
rotation  of  the  mirror. 

The  ophthalmoscopic  changes  depend  chiefly 
on  the  atrophy  of  the  choroid,  which  so  often 
takes  place  ou  some  part  of  the  staphylomatous 
area.  The  commonest  change  is  the  '  myopic 
crescent,'  a  patch  of  yollowish-whito  colour  (ex- 
posed sclerotic),  due  to  atrophy  of  the  choroid 
at  the  true  outer  border  of  the  optic  disc.  It 
is  sometimes  seen  in  eyes  not  myopic.  "When 
more  advanced  it  extends  all  round  the  disc 
(annular  staphj'loma).  There  may  also  be  sepa- 
rate patches  of  atrophy,  or  a  large  area  of  partial 
wasting,  at  the  yellow-spot.  In  high  myopia  with 
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abrupt  bulging  of  the  tunics,  the  disc  is  often 
tilted  and  then  looks  oval,  and  its  outer  side 
often  becomes  pale. 

CotTESE  AND  Prognosis. — Axial  myopia  can- 
not diminish.  Though  its  increase  as  a  rule 
ceases  about  the  same  time  as  the  cessation  of 
the  bodily  growth,  it  may  continue,  or  may  take 
a  fresh  start  later  in  life,  especially  if  the  health 
be  bad,  or  tlie  eyes  be  excessively  used  for  fine 
work.  But  often  its  course  seems  to  depend 
upon  causes  which  are  not  under  direct  control ; 
fur  we  see  myopia  of  high  degree,  leading  to 
disastrous  results,  or  blindness,  in  persons  who 
have  never  learnt  their  alphabet,  or  strained 
their  eyes  in  any  way ;  and,  on  the  other  hand, 
it  is  common  to  meet  with  very  myopic  people, 
of  studious  habits  and  advanced  age,  in  whom  the 
eyes  have  not  changed  since  youth.  In  general 
the  prognosis  is  worse  the  higher  the  degree,  the 
older  the  patient,  and  the  feebler  the  health. 

Teeatment. — ^Much  may  doubtless  be  gradu- 
ally done  to  prevent  the  acquisition  and  trans- 
mission of  myopia,  by  improvements  in  the  light- 
ing of  school-rooms,  and  construction  of  seats  and 
desks,  and  by  the  choice  of  well-printed  books. 
During  the  progress  of  myopia  the  time  given  to 
school-work  should,  whenever  possible,  be  short- 
ened ;  and  if  the  disorder  be  quickly  increasing, 
or  if  there  be  much  aching  or  irritation,  rest  of  the 
eye  shoiild  be  insisted  upon  for  several  months, 
or  longer.  Myopic  children  should  use  their  eyes 
only  as  much  as  is  comfortable,  and  should  be 
forbidden  to  read  fine  print,  to  read  by  bad 
light,  or  to  stoop.  If  there  be  severe  aching  and 
intolerance  of  light,  or  rapid  increase  of  the 
myopia,  especially  with  diminished  acuteness  of 
sight,  prolonged  rest,  subdued  light  (or  smoked 
glasses),  and  the  use  of  the  artificial  leech  at 
intervals  of  a  few  days,  with  derivative  treatment, 
are  of  service,  at  least  in  relieving  the  symptoms 
and  improving  vision  for  a  time. 

The  corrective  treatment  consists  in  the  use 
of  concave  glasses.  Myopic  children  should  as  a 
rule  wear  glasses  for  distance  merely  on  educa- 
tional grounds.  These  glasses  may  fully  correct 
the  defect,  but  it  is  better  that  they  should  be  a 
little  under  than  over  the  full  strength.  If  there 
be  muscular  asthenopia,  the  glasses  often  cannot 
be  continuously  worn,  unless  treatment  be  also  di- 
rected to  the  internal  recti.  Adults  may  use  their 
own  judgment  as  to  wearing  distance-glasses. 
For  near  work  it  is  seldom  safe,  except  in  low 
degrees,  to  allow  the  fully  correcting  glasses,  be- 
cause their  use  calls  into  powerful  action  the 
function  of  accommodation,  hitherto  but  little 
needed  by  the  myopic  eye,  and  also  deranges  the 
relation  between  this  function  and  convergence 
of  the  visual  Unes.  They  also  cause  difficulty 
by  diminishing  the  retinal  images.  If  their  use 
be  persisted  in  for  reading,  &c.,  they  may  act 
indirectly  in  increasing  the  myopia.  When  the 
natural  far-point  in  myopia  is  not  nearer  than  13 
inches  (33  cm.)  reading  glasses  are  seldom  re- 
quired. But  for  higher  degrees  it  is  often  neces- 
Bary  to  order  specUcles  which  partly  correct  tlie 
myopia,  that  is,  make  the  eyes  less  myopic  and 
thus  remove  the  far  point  further  off  and  allow 
the  patient  to  read,  &c.,  without  stooping.  As  a 
general  rule,  subject  to  the  pecj^'^r't'es  and 
needs  of  each  case,  about  half  the  fiill  correction 


may  for  this  purpose  be  safely  and  comfortably 
used.  For  music  or  painting  a  rather  stronger 
pair  of  spectacles  are  sometimes  required.  "When 
there  is  muscular  asthenopia,  shown  by  the  fact 
that  in  near  vision  one  eye,  if  covered,  deviates 
outwards,  relief  may  often  be  given  by  combining 
prisms  with  their  bases  inwards,  with  the  reading 
glasses;  the  prisms,  by  allomng  the  convergence 
to  be  lessened,  relieve  the  internal  recti. 

c.  Asiigmatism. — Astigmatism  may  be  regular 
or  irregular.  Segtdar  astigmatism  depends  upon 
the  refracting  surfaces  of  the  eye,  chiefly  of  the 
cornea,  not  being  spherical,  but  having  difl!erent 
curvatures,  that  is,  focal  lengths,  in  diiferent 
meridians,  the  meridians  of  greatest  and  least 
curvatures  ('chief  or '  principal'  meridians) being 
always  at  right  angles  to  each  other,  and  the 
others  having  regularly  intermediate  curvatures. 
The  meridian  of  greatest  curvature  of  the  cornea 
is  generally  vertical  or  nearly  so.  The  astigma- 
tism of  the  lens,  though  less  regular  than  that  of 
the  cornea,  tends  to  correct  the  latter.  In  '  simple ' 
astigmatism  one  chief  meridian  is  normal,  the 
other  either  myopic  or  hypermetropic ;  when 
'compound'  both  chief  meridians  are  myopic, 
or  both  hypermetropic,  but  in  different  degrees  ; 
when  '  mixed,'  the  eye  is  hypermetropic  in  one 
chief  meridian,  and  myopic  in  the  other.  When 
the  focal  difference  between  the  chief  meridians, 
or  the  degree  of  astigmatism,  is  not  greater 
than  is  represented  by  a  lens  of  72  inches'  focus 
(•5  D.)  it  may  generally  be  neglected;  and  much 
higher  degrees  often  cause  no  trouble. 

Astigmatism  is  to  be  suspected  in  all  cases  of 
ametropia  where  spherical  lenses  do  not  raise 
vision  to  the  normal,  no  other  cause  of  the  defect 
being  found.  It  is  detected  subjectively  by  nu- 
merous tests,  most  of  which  consist  essentially  of 
straight  lines  running  in  various  directions,  some 
of  the  lines  being  seen  by  the  astigmatic  eye 
better  than  others.  It  can  also  be  detected  and 
measured  by  the  ophthalmoscope.  It  is  corrected 
by  cylindrical  lenses  which  neutralise  the  differ- 
ence of  refraction  of  the  two  chief  meridians ;  bui 
in  the  higher  degrees  acuteness  of  vision  often 
remains  even  then  subnormal.  Irregular  astig- 
matism can  seldom  be  remedied. 

3.  Anisometropia. — This  signifies  different 
refraction  in  the  two  eyes,  and  is  a  very  com- 
mon condition,  the  difference  sometimes  being 
extreme.  When  one  eye  is  normal  and  the  other 
myopic,  each  may  be,  and  often  is,  used  for  vision 
at  different  distances,  and  each  remains  perfect ; 
but  if  one  be  astigmatic,  or  very  hypermetropic, 
it  is  generally  defective  from  want  of  use. 

When  slight  it  may  be  neutralised  by  corre- 
sponding spectacles,  but  when  the  inequality  is 
<Teat,  fully  correcting  glasses  cause_  so  much 
difference  in  the  size  of  the  images  in  the  two 
eyes,  that  equalisation  is  seldom  possible.  But 
it  should  be  attempted  when  there  is  any  ten- 
dency to  divergent  squint,  in  order  to  encourage 
binocular  vision. 

Effect  of  blindness  of  one  eye.— Acuteness  of 
sight  is  always  rather  better  with  both  eyes 
than  with  either  alone ;  further,  both  eyes  are 
necessary  for  the  appreciation  of  solidity  and 
distance.  Patients  often  think  that  blindness 
of  one  eye  throws  '  double  work  '  upon  the  other 
and  '  weakens  it.'    Nearly  always,  however,  in 
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Buch  a  case  some  other  cause  can  be  found  for 
the  asthenopia  of  the  sound  eye. 

4.  Disorders  of  Aooommodation. — a.  Pres- 
byopia.— The  '  amplitude' or  'range'  of  accom- 
modation is  expressed  by  the  diflFerence  between 
the  greatest  distance,  '  far-point,'  (r)  and  the 
least  distance,  'near-point,'  {p)  of  distinct  vision. 
Age  for  age,  it  is  nearly  equal  in  all  eyes,  what- 
ever their  refraction.  Its  natural  failure  with 
age  causes  presbyopia,  the  onset  of  which  has 
been  arbitrarily  fiked  to  begin,  in  the  emmetropic 
eye,  at  the  age  of  40,  when  the  near  point  is  at 
nine  inches  (22  em.),  and  the  failure  generally 
progresses  at  a  constant  rate.  Presbyopia  is 
corrected  by  the  convex  lens,  which  enables  the 
patient  to  read  at  nine  inches;  the  strength  of 
this  lens  varies  inversely  as  the  amplitude  of 
accommodation,  and  at  the  age  of  65,  the  near 
point  being  removed  to  infinity,  the  correcting 
lens  is  one  of  nine  inches'  focus. 

Symptoms. — Presbyopia  is  first  shown  by  dif- 
ficulty in  reading  or  sewing  by  artificial  light, 
or  in  the  train  or  carriage ;  defective  accommo- 
dation prevents  the  work  being  held  close  enough 
to  compensate  for  the  defective  light  or  for  the 
shaking,  and  to  remedy  the  former  the  candle 
is  often  placed  between  the  eyes  and  the  book. 
When  more  advanced  the  patient  becomes  '  long- 
sighted,' and  has  to  put  his  book  at  arm's  length 
unless  he  wear  glasses.  If  the  refraction  is  nor- 
mal, distant  sight  is  perfect.  In  hypermetropia, 
presbyopia  begins  at  an  earlier  age,  less  accom- 
modation being  available  for  near  vision ;  and  in 
myopia  it  sets  in  later  because  less  accommo- 
dation is'  needed  for  seeing  at  a  given  distance. 
Hence  a  low  degree  of  myopia  is  an  advantage. 
When  the  far  point  in  myopia  is  at  or  within 
nine  inches  (22  cm.)  presbyopia  does  not  occur. 

Diagnosis. — Presbyopia  is  to  be  distinguished 
from  loss  of  accommodation  due  to  paralysis  of 
the  ciliary  nerves,  and  from  failure  due  to 
feeble  health  or  other  causes,  both  of  which  may 
occur  at  any  age.  True  presbyopia,  however, 
sometimes  progresses  much  more  quickly  than 
usual,  and  especially  in  eyes  which  are  about  to 
suffer  from  glaucoma. 

Treatjient. — The  treatment  of  presbyopia 
consists  in  ordering  convex  glasses  which  enable 
the  patient  to  read  at  nine  inches  or  a  greater 
distance.  Most  people  prefer  glasses  which  en- 
able them  to  read  easily  at  twelve  or  fifteen 
inches,  and  with  which  reading  at  the  standard 
nine  inches  is  possible  only  for  a  very  short 
time,  if  at  all.  The  smaller  the  quantity  of 
accommodation  remaining,  the  less  is  the  range 
of  clear  vision ;  and  if  accommodation  is  abol- 
ished, clear  sight  is  possibletinly  when  the  object 
is  at  the  focus  of  the  glasses.  Hence  the  in- 
crease of  strength  of  the  glasses  which  becomes 
necessary  as  age  advances  should  be  made 
gradually,  that  the  patient  may  grow  accustomed 
to  the  loss  of  range,  and  to  the  necessity  for 
keeping  his  book  more  and  more  at  an  unvarying 
distance.  As  the  book  has  to  be  placed  nearer 
by  artificial  than  by  day-light,  it  is  generally  best 
to  have  a  ratlier  stronger  pair  of  glasses  for 
evening  use  than  for  the  daytime.  The  following 
table,  giving  the  strength  of  the  glass  necessary 
to  bring  the  near  point  to  nine  inches  (22  cm.). 


at  various  ages,  serves  iia  a  useful  basis  for  the 
selection  of  spectacles  for  emmetropic  persons  :- 
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b.  Paralt/sis  of  Accommodation. —  Syncv.  : 
Cycloplegia. — Paralysis  of  the  ciliary  muscle 
occurs  in  paralysis  of  the  whole  third  nerve. 
But  it  may  occur  without  affection  of  the  extrin- 
sic muscles  of  the  eyeball ;  in  these  cases  it  is 
generally  combined  with  paralysis,  more  or  less 
complete,  of  the  iris  {ophthalmoplegia  interna) ; 
but  it  maybe  present  as  an  isolated  symptom,  the 
pupils  being  normal,  and  of  this  the  commonest 
example  is  post-diphtheritic  cycloplegia.  The 
failure  of  accommodation  in  glaucoma  may  be 
accounted  for  in  acute  cases  by  compression  of 
the  ciliary  nerves,  but  in  old  cases  is  doubtless 
due  to  the  atrophy  of  the  ciliary  muscle  which 
always  exists.  Cycloplegia,  usually  with  some 
affection  of  the  iris,  is  a  common  result  of  blows 
on  the  eye ;  generally  recoverable,  it  is  however 
occasionMlly  permanent.  Lowered  endurance  of 
sight,  pain,  and  sudden  temporary  failures  of 
accommodation,  are  amongst  the  most  important 
phenomena  of  sympathetic  irritation. 

c.  Spasm  of  Accommodation.  —  Temporary 
spasmodic  action  of  the  ciliary  mnscle,  often  ex- 
ceeding the  necessary  amount,  frequently  occurs 
in  hypermetropia,  with  every  effort  to  see  clearly; 
it  usually  ceases  at  once  on  going  into  a  dark 
room.  In  low  myopia  with  irritative  symptoms, 
the  ciliary  muscle  often  acts  unnecessarily ;  and 
such  spasm,  when  persistent,  is  probably  one 
cause  of  further  elongation  of  the  eye.  Spasm 
of  accommodation  also  occurs  in  some  functional 
and  hysterical  affections  of  the  eyes,  with  other 
symptoms  of  ocular  irritation.  The  function  of 
accommodation  is  closely  associated  with  that  of 
convergence,  although  the  two  can  be  exerted 
separately  to  a  limited  extent  ('relative  accom- 
modation'). The  accommodation  of  one  eye 
cannot  be  exercised  without,  and  probably  not 
in  a  diff'erent  degree  from,  that  of  the  other;  nor 
is  it  proved  that  any  part  of  the  ciliary  muscle 
can  act  independently  of  the  rest. 

d.  Micropsia. — Definition. — Any  condition 
of  sight  in  which  objects  seem  lessened  in  size, 
without  diminution  in  the  size  of  the  retinal 
images.  This  indicates  either  an  extreme  effort 
of  accommodation,  and  may  be  thus  complained 
of  when  this  function  is  weakened ;  or  disease  of 
the  retina,  especially  sypliilitic  retinitis. 

5.  Asthenopia. —  Asthenopia  is  any  condi- 
tion in  which  the  eyes  cannot  be  used  for  long 
without  fatigue,  pain,  or  other  symptoms. 

Muscular  asthenopia  is  caused  by  difficulty  in 
maintaining  the  convergence  of  the  visual  lines, 
and  is  commonest  in  myopia,  thotigh  it  is  often 
seen  with  normal  refraction,  especially  in  youths 
and  young  adults.  It  causes,  besides  aching  of 
the  eyes,  'dancing' or  'confusion'  of  the  print, 
and  sometimes  double  vision.  In  slight  cases, 
with  myopia,  partially  neutralising  glasses,  which 
enable  the  book  to  be  held  at  a  greater  distance. 
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will  often  give  relief.  In  many  cases,  with  or 
without  myopia,  spectacles,  consisting  of  prisms 
with  their  bases  inwards,  are  of  great  service 
by  lessening  the  convergence  necessary  for  vision 
at  a  given  distance.  In  high  degrees,  tenotomy  of 
the  external  rectus  is  called  for  {see  Strabismus). 

Asthenopia  from  defective  accomviodation  is  also 
shown  by  inability  to  read  for  long,  but  there  is 
no  '  moving '  or  '  dancing '  of  the  letters,  nor  any 
diplopia.  The  object  simply  becomes  '  misty '  or 
'  the  sight  goes '  for  a  time,  returning  when  the 
eyes  are  rested  for  a  few  minutes  ;  or  the  eyes 
feel  tired  and  hot,  and  ache.  Headache  and 
occasionally  even  vomiting  may  foUow  neglect  of 
such  symptoms.  It  is  commonest  in  hyperme- 
tropia  (asthenopia  from  excessive  demand  on 
accommodation) ;  but  is  also  seen  in  emmetropic, 
and  even  in  slightly  myopic,  eyes,  if  the  tone  of 
the  ciliary  muscle  is  low  (asthenopia  from  weak- 
ness of  accommodation).  Asthenopic  symptoms 
are  not  common  in  presbyopia.  The  above  forms 
of  asthenopia  often  give  rise  to  chronic  conges- 
tion and  irritation  of  the  palpebral  conjunctiva, 
with  watering  and  soreness,  the  symptoms  dis- 
appearing when  glasses  are  worn.  On  the  other 
hand  an  irritable  and  hypersesthetic  state  of  con- 
jimctiva  and  cornea,  and  perhaps  of  the  retina, 
with  photophobia,  often  causes  irritable  weak- 
ness of  the  ciliary  muscle,  even  when  there  is 
scarcely  any  ametropia  (asthenopia  from  hyper- 
sesthesia)  ;  these  cases  are  difBcult  to  cure. 

Retinal  Astheiiopia. — Functional  exhaustion 
of  the  retina  or  optic  nerve  is  sometimes  seen 
in  optic  neuritis,  and  other  diseases  of  the  optic 
nerve ;  sight  being  good,  but  becoming  duUer 
after  a  short  period  of  use.  It  is  not,  on  the 
whole,  a  very  important  diagnostic  symptom. 

E.  Nettleship. 

VIS  MEDICATBIX  NATTJB-ffi  (Latm). 
An  expression  formerly  much  used  to  indicate 
the  innate  power  possessed  by  Nature  of  heal- 
ing or  curing  disease.  See  Disease,  Treatment 
of;  and  Thbjbapeutics. 

VITILIGrO  {viiulics,  a  spotted  caLf).-STNON. : 
Leucopathia ;  Leucasmus  ;  Leucoderma ;  '  Pie- 
bald skin' ;  Fr.  and  Ger.  VitiUgo. 

Descbiption. — This  disease  occurs  as  spots, 
which  are  white,  resulting  from  absence  of  pig- 
ment {achroma),  of  a  circular  figure,  and  various 
in  number  and  dimensions.  The  pigmentless  skin 
is  pale,  but  otherwise  healthy ;  and  the  imme- 
diately adjacent  integument  is  more  deeply  co- 
loured near  the  margin  of  the  spots  than  on  the 
rest  of  tha  surface.  At  their  first  appearance 
the  spots  are  small ;  they  increase  by  their  cir- 
cumference ;  and,  by  continuous  growth,  or  by 
the  blending  of  several  spots,  they  cover  a  sur- 
face of  greater  or  less  extent. 

DiAONosis.  —  Vitiligo  is  distinguished  from 
other  forms  of  absence  of  pigment  of  the  skin  by 
I  he  otherwise  healthy  condition  of  the  integument. 
Morphoea  and  scleroma,  the  two  affections  for 
which  it  might  be  mistaken,  both  present  mani- 
fest indications  of  disorganisation  of  the  derma. 
Leufodemia  has  been  confounded  with  the  white 
patches  of  true  leprosy.  In  this  disease,  how- 
evjr,  the  patches  are  anaesthetic,  and  there  are 
constitutional  symptoms  which  are  never  present 
in  leucoderma. 
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Tbeatment. — Aberration  of  the  pigment-func- 
tion of  the  skin,  and  especially  arrest  of  pigment- 
formation,  imply  feebleness  of  tissue,  and  suggest, 
as  the  indication  for  treatment,  the  strengthening 
of  the  individual,  and  through  the  individual  the 
strengthening  of  the  faulty  organ.  We  may 
expect  to  derive  advantage  from  tonic  remedies, 
particularly  from  arsenic  ;  whilst  externally  we 
must  have  recourse  to  mild  stimulation,  either  by 
friction  or  by  some  stimulant  local  application, 
such  as  tar  or  sulphur,  which  will  induce  hy- 
peraemia,  a  more  active  circulation  of  blood,  and 
a  more  healthy  nutrition  of  the  skin. 

Ebasmus  Wilson, 

VITILIGOIDEA  {vitulus,  a  spotted  calf). 
A  term  which  has  been  applied  by  Addison  and 
Sir  William  Gull  to  the  disease  now  known  as 
xanthoma  and  xanthelasma.    See  Xanthoma. 

VOCAL  FBEMITTTS.— The  sensation  of 
vibration  conveyed  to  the  hand  wheR  applied 
over  any  part  of  the  respiratory  organs  during 
vocalisation  both  in  health  and  in  disease.  See 
Physical  Examination. 

VOCAL  EE  SONANCE.— The  sound  heard 
on  auscidtation  over  certain  parts  of  the  respi- 
ratory organs,  during  vocalization,both  iu  health 
and  in  certain  forms  of  disease.  See  Physical 
Examination. 

VOICE,  Disorders  of.  —  Synon.  :  Fr. 
Troubles  de  la  Voix ;  Ger.  Stohrungen  der 
Stimme. 

Intkodtjction. — Voice  is  the  sound  produced 
in  the  larynx  by  air  driven  from  the  lungs 
through  the  rima  glottidis,  modified  in  accord- 
ance with  acoustic  laws  in  the  upper  air-pas- 
sages. Vocalization  is  a  function  needing  for 
its  perfect  production  a  healthy  condition  of  the 
respiratory  muscles,  of  the  lungs,  trachea,  and 
larynx,  of  the  pharyngeal,  oral,  and  nasal  cavi- 
ties, and  of  the  nerves  and  nervous  centres  on 
which  these  parts  depend  for  their  isolated 
or  co-ordinated  muscular  movements  and  their 
normal  sensitiveness.  For  the  production  of 
the  simplest  vocal  tone  the  cords  must  be  free  to 
approximate  within  a  line  of  one  another,  while 
the  co-ordinated  action  of  about  one  hundred 
muscles  is  required,  to  regulate  their  tension  and 
that  of  the  walls  of  the  air-passages,  to  modify 
the  form  of  the  latter,  and  to  produce  the 
current  of  air. 

Acoustically  the  organ  of  the  voice  must  be 
regarded  as  a  combined  reed  and  pipe  ;  and  for 
the  production  of  a  perfect  note,  it  is  necessary 
that  the  pipe  should  be  in  perfect  unison  with 
the  reed.  This  unison  depends  not  only  on  the 
shape  of  the  various  cavities,  but  on  the  relative 
rigidity  or  flexibility,  and  the  tension  of  their 
walls ;  every  variation  in  the  number,  size,  or 
form  of  vibrations  of  the  vocal  cords,  eflPected  by 
the  intrinsic  laryngeal  muscles,  calling  for  similar 
modifications  of  the  shape,  size,  and  tension  of 
the  consonating  cavities. 

The  word  '  voice,'  when  used  alone,  always 
implies  the  presence  of  a  musical  tone  (periodic 
vibrations),  but  sound  sufficient  for  every  pur- 
pose of  speech  and  articulation  may  be  produced 
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■without  a  musical  tone.  This  is  the  whispering 
voice,  caused  by  the  rustling  of  air  through  the 
half-open  rima  and  relaxed  air-passages.  To  this 
coudition — absence  of  musical  tone  in  the  voice— 
the  term  aphonia  is  applied,  and  it  must  be  dis- 
tinguished from  the  actual  inability  to  produce 
sound,  which  we  see  after  tracheotomy,  where  in 
the  effort  to  speak,  the  organs  of  articulation 
and  sound  are  seen  to  move,  but  neither  noise 
nor  musical  sound  is  heard. 

Pathologicax  Relations. — The  morbid  modi- 
fications of  vocalisation  are  necessarily  numerous, 
in  proportion  to  its  complexity  and  the  number 
of  parts  concerned  in  its  production  ;  but  it  may 
be  generally  stated  that,  in  consequence  of 
disease  or  perverted  action  in  any  of  these  parts, 
the  voice  may  be  altered  either  (1)  in  loudness 
01  force  (size  of  sound-waves);  (2)  in  pitch,  or 
relative-  height  of  its  note  (rate  of  sound- 
waves) ;  or  (3)  in  quality  (shape  of  sound-waves). 
And  even  before  there  is  obvious  change  in  any 
of  these  respects,  the  power  of  passing  rapidly 
and  easily  from  one  pitch  to  another,  constitut- 
ing melody,  may  be  seriously  impaired.  The 
morbid  alterations  of  the  voice  in  these  several 
directions  will  now  be  discussed ;  and  brief  re- 
ference will  also  be  made  to  (4)  stammering  of 
the  vocal  cords ;  (5)  aphonia,  and  (6)  the  vocal 
signs  in  the  chest. 

1.  Changes  in  Force. — The  voice  is  weakened 
in  every  disease  which  lowers  the  general  muscu- 
lar tone,  or  depresses  the  nervous  system.  The 
gradual  change  is  well  seen  in  phthisis  without 
laryngeal  affection,  where  at  last  even  the  effort 
to  approximate  the  vocal  cords  is  too  much  for 
the  patient,  and  he  speaks  in  only  a  whispering 
voice.  In  the  same  way  painful  affections  of 
any  of  the  parts  enumerated  above,  interfering 
with  muscular  effort,  weaken  the  voice.  Speak- 
ing generally,  mere  diminished  loudness  of  the 
voice  depends  usually  on  general  rather  than  on 
laryngeal  disease. 

2.  Alterations  in  Pitcli. — The  note  of  or- 
dinary speech  may  be  habitually  raised  or 
lowered,  and  the  range  of  the  singing  voice  may 
be  seriously  limited.  The  note  of  the  voice 
depends  primarily  on  the  rate  of  vibration  of  the 
vocal  cords  ;  and  this  is  the  mean  result  of  the 
tension,  the  length,  the  density,  and  the  thick- 
ness of  the  cords  at  the  time  the  tone  is  produced, 
and  the  force  of  the  current  of  air  sent  through 
the  rima.  Structural  changes,  therefore,  in  any 
one  of  these  respects,  will  alter  the  pitch  of  the 
voice ;  and  change  in  the  ordinary  vocal  note  is 
usually  to  be  referred  either  to  an  affection  of  the 
tensor  muscles  of  the  larynx,  to  structural  change 
in  the  mucous  membrane  covering  the  cords,  or 
in  the  cords  themselves.  Lowering  of  the  pitch  of 
the  speaking  and  the  range  of  the  singing  voice  oc- 
curs with  any  condition  which  relaxes  the  mucous 
membrane,  weakens  the  nervous  and  muscular 
system,  or  makes  the  tense  condition  of  the  vocal 
cords  and  the  consonating  cavities  painful. 
Paralysis  of  the  intrinsic  muscles,  which  admit 
of  the  approach  of  the  vocal  cords  but  interfere 
with  their  tension  and  density,  affects  the  pitch 
as  well  as  the  quality,  the  voice  being  rough  and 
deep  in  the  paresis  of  the  tensors  (superior  laryn- 
geal nerve)  and  of  the  abductors  of  the  larynx 
(recurrent  nerve) 
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The  imperceptible  transition  from  the  chest 
to  the  falsetto  voice,  in  which,  whilst  the  con- 
dition of  the  vocal  cords  is  suddenly  altered,  the 
form  of  the  larynx,  trachea,  and  other  conso- 
nating cavities  is  simultaneously  changed,  re- 
quires  a  perfect  control  of  the  vocal  organs,  at> 
tained  only  by  accomplished  vocalists.  On  this 
change  of  register  occurring  involuntarily,  the 
cracked  voice  in  speaking  is  the  result ;  and  be- 
ing referable  to  imperfect  co-ordination,  it  is 
common  in  males  about  puberty,  when  the  form 
of  the  larynx  is  changing,  or  may  even  persit»t 
occasionally  throughout  life.  A  curious  affec- 
tion of  the  pitch  of  the  voice,  in  speaking,  when 
two  tones  of  different  pitch  are  simultaneously 
produced  (diplophonia),  appears  to  depend  or 
the  division  of  the  rima  into  an  anterior  ana 
posterior  opening,  either  by  small  morbid 
growths,  strings  of  mucus,  or  irregular  action 
of  the  muscles. 

3.  Change  of  Quality. — The  quality  of  the 
voice  is  affected  by  every  alteration  either  in  the 
cords  or  in  the  consonating  cavities,  the  purity 
and  character  of  the  tone  being  liable  to  nu- 
merous modifications,  until,  the  musical  note 
disappearing  entirely,  mere  noise  (aphonia  or 
whispering)  remains. 

Hoarseness. — Hoarseness  and  huskiness,  a  com- 
bination of  whispering  and  a  badly  sustained 
musical  note,  imply  imperfect  and  irregular 
approximation  of  the  vocal  cords.  Over-exertion 
of  the  voice,  catarrh,  &c.,  produce  it  temporarily, 
giving  rise  to  irregular  tension  of  the  cords,  to 
shreds  of  mucus,  and  to  swellings  of  the  mucous 
lining,  which  interfere  with  their  regular  approxi- 
mation ;  while  all  changes  short  of  those  which 
absolutely  prevent  the  closure  of  the  cords, 
may  cause  it  as  a  persistent  phenomenon.  To 
the  larynx  itself  we  look  therefore  for  the 
source  of  persistent  hoarseness.  Amongst  the 
pathological  conditions  of  which  hoarseness  is  a 
symptom  are  chronic  swelling  of  the  mucous 
membrane,  general  or  local,  interfering  with  the 
closure  of  the  rima ;  exudation  or  ulceration,  and 
therefore  inflammation,  simple,  specific,  or  diph- 
theritic ;  neoplasms ;  old  cicatricial  contractions ; 
paralysis  of  the  adductors  of  one  cord,  which 
necessitates  the  crossing  of  the  normal  cord 
beyond  the  median  line  to  meet  its  fellow,  as 
well  as  other  forms  of  paralysis  ;  fixing  of  one 
vocal  cord  by  anchylosis  of  the  crico-arytaenoid 
joint.  The  paralysis  may  of  course  depend  on 
disease  of  the  nervous  centres,  on  the  nerves 
themselves,  or  on  pressure  by  ijitra-thoracic  or 
other  tumours  on  the  nerve-trunks.  Hoarse- 
ness, short  of  aphonia,  is  also  a  symptom  of 
general  exhaustion,  as  seen  in  phthisis  and 
cholera. 

The  character  of  the  speaking  voice  is  also 
altered  by  any  change  in  the  resonating  cavities. 
Thus  the  voice  is  said  to  have  a  nasal  twang 
when  the  upper  pharyngeal  and  nasal  cavities 
are  not  completely  shut  off  in  vocalisation  ; 
while,  on  the  other  hand,  obstruction  in  the 
nares,  preventing  the  passage  of  the  air  through 
them  and  the  formation  of  the  nasal  consonant 
sounds,  is  popularly,  though  wrongly,  called 
'speaking  through  the  nose.'  If  the  obstruc- 
tion be  situated  in  front  of  the  nares,  the  sounds 
can  be  produced,  but  not  continued  ;  if  the  ob- 
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struetion  be  in  the  upper  pharynx,  or  at  the 
back  of  the  nares,  thoy  cannot  be  produced  at 
all.  "When  with  obstruction  in  the  nares  there 
is  swelling  of  the  pharynx  and  the  soft  palate, 
the  voice  assumes  the  character  so  familiar  in 
cases  of  quinsy. 

Changes  in  the  walls  of  the  chest  and  the 
pectoral  cavities  also  alter  the  character  of  the 
voice,  the  hollow  voice  of  the  emaciated  phthisi- 
cal patient  illustrating  this.  The  phonation,  on 
inspiration,  of  spasmodic  croup  and  of  child- 
crowing  or  laryngismus  stridulus  must  be  re- 
ferred to  as  the  result  of  spasm  of  the  vocal 
cords,  though  this  involuntary  function  hardly 
comes  within  the  definition  of  voice,  which  term 
should  be  limited  to  soimd  produced  in  the  vocal 
organs  to  establish  communication  between 
living  beings. 

4.  Stammering  of  the  Vocal  Cords. — 
Spasm  and  defective  co-ordination  are  the  source 
of  this  peculiar  afifection  of  the  voice,  in  which 
there  are  sudden  interruptions  of  the  voice 
without  affection  of  the  articulation  (Prosser 
.Tames). 

5.  Aphonia. — The  various  modifications  of 
voice  hitherto  considered  only  occur  where  the 
vocal  chords  are  free  to  meet  more  or  less  per- 
fectly. Aphonia  or  complete  loss  of  the  musical 
tone,  occurs  where  the  cords  cannot  meet. 
Amongst  the  conditions  which  will  prevent  the 
approximation  of  the  cords  and  cause  aphonia 
are  paralyis  or  paresis  of  the  adductor  muscles, 
on  whatever  cause  it  may  depend ;  fixation  of 
the  cords  by  cicatricial  contractions,  or  by 
anchylosis  of  the  crico-arytsenoid  joints  ;  their 
destruction  by  ulceration  ;  any  painful  affection 
which  makes  the  patient  involuntarily  rest  them ; 
or  coating  with  false  membrane.  But  by  far 
the  most  frequent  cause  of  this  aphonia  is  the 
abrogation  or  perversion  of  the  will,  occurring 
in  the  morbid  mental  condition  of  hysteria  or 
other  nervous  disease  ;  perfect  power  of  phona- 
tion existing,  but  the  patient,  for  months  or  years, 
declining  to  exercise  the  power,  or  to_  make  the 
necessary  effort.  The  intimate  relations  of  the 
voice  to  the  higher  functions  of  the  brain  would 
lead  us  to  expect  that  it  would  be  influenced  by 
the  emotions.  Thus  we  have  a  person  hoarse 
with  rage,  speechless  with  terror,  &c.,  and  the 
origin  of  these  cases  of  nervous  aphonia  is 
frequently  some  sudden  emotion,  causing  loss  of 
control  over  the  voice.  Von  Ziemssen  believes 
that,  even  where  the  vocal  cords  cannot  meet, 
by  a  great  eff'ort  the  patient  may  produce  a 
hoarse,  monotonous  tone  by  vicarious  vibrations 
of  the  ventricular  bands. 

Treatment.  —  The  local  treatment  of  the 
various  diseases  of  the  respiratory  organs  which 
give  rise  to  disorders  of  the  voice,  is  fully  dis- 
cussed in  the  several  articles  on  these  subjects 
(5«eLA.RYKX,  Diseases  of;  Stasimebino;  Thuoat 
Diseases  of  Trachea,  Diseases  of).  Ihf  ffeneral 
treatment  will  depend  upon  the  constitutional 
state.    See  Hysteria  ;  and  Phthisis. 

6.  Vocal  Signs  in  Chest.-Some  consider- 
ation mu.st  be  given  to  the  changes  in  the  voice 
which  are  audible  when  the  stethoscope  is  ap- 
plied to  the  chest.  Normally  the  vibrations  of 
the  vocal  cords  are  conveyed  to  the  ear  ap- 
plied to  the  chest  by  propagation  along  the  con- 
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tained  air,  the  rigid  portions  of  the  air-chambers, 
and  the  thoracic  walls,  the  voice  being  heard  as 
a  feeble,  buzzing,  musical  tone.  This  sound  is 
weakened  when  the  original  tone  is  weakened  by 
laryngeal  disease  ;  when  fluid  is  interposed  be- 
tween the  lung  and  the  chest-wall,  pus  and  less 
homogeneous  fluids  forming  a  more  complete 
obstacle  than  simple  serum ;  and  when  the 
bronchial  tubes  are  obstructed  by  secretions  or 
other  cause,  preventing  the  conveyance  of  the 
vibrations.  The  sound  may,  on  the  contrary, 
be  exaggerated,  giving  rise  to  the  phenomena 
of  bronchophony/,  amphoric  voice,  and  cegophmiy. 
Bronchophony  is  simple  increase  in  the  vocal 
resonance,  and  is  heard  under  the  same  con- 
ditions which  give  rise  to  bronchial  breath- 
ing, that  is,  over  lung  consolidated  by  exuda- 
tion or  condensed  by  compression,  and  over 
cavities  with  solid  walls.  The  term  pectoriloquy 
is  commonly  applied  to  excessive  bronchophony, 
but  Dr.  Bristowe  wovild  limit  it  to  the  rare  in- 
stances in  which  not  only  the  laryngeal  tone, 
but  the  articulate  sounds  produced  in  the  mouth, 
are  conveyed  back  to  the  chest,  and  thence 
through  the  chest-wall  to  the  ear.  Amphoric 
voice  (am/phorophony)  is  the  term  applied  where 
the  vocal  resonance  is  not  only  increased,  but 
acquires  a  metallic  ring,  from  the  addition  of 
a  consonant  tone  acquired  in  large  cavities  of 
the  lungs.  This  is  sometimes  heard  in  a  marked 
degree  in  pneumothorax,  though  in  other  cases 
of  the  same  disease  the  vocal  resonance  may  be 
absent  or  greatly  diminished. 

(Egophony  is  heard  where  there  is  a  thin  layer 
of  fluid  between  the  ear  and  the  lung,  as  in  small 
efiusions  or  at  the  margin  of  larger  efiusions.  It 
is  a  bleating,  tremulous  tone,  supposed  by  Bris- 
towe to  result  from  the  interposed  fluid  prevent- 
ing the  fundamental  note -vibrations  from  reach- 
ing the  ear,  while  it  permits  the  finer  and  closer 
vibrations  of  harmonics  to  penetrate.  See 
Physical  Examination. 

Thomas  J.  Walker. 

VOLITION,  Disorders  of. — Synon.  :  Fr. 
Troubles  de  la  Volition;  Ger.  Stbhrungen  des 
Wollens. 

Various  lesions  of  the  cortex  of  the  hemi- 
spheres may  arrest  or  interfere  with  volition  at 
its  source,  and  that  not  solely  when  the  lesions 
occur  in  the  so-called  'motor  regions.'  If  we  as- 
sume that  these  particular  regions  of  the  cortex 
are  the  parts  whence  motor  incitations  pass  off 
on  their  way  to  lower  centres,  it  is  only  necessary 
to  bear  in  mind,  on  the  one  hand,_  the  continuity 
of  molecular  actions  through  definite  tracts  of  the 
brain-tissue,  and,  on  the  other  hand,  the  frequency 
with  which  volitions  are  immediately  aroused 
by  some  antecedent  sensorial  processes,  to  under- 
stand that  damages  to  certain  sensorial  centres  or 
internuncial  fibres  within  the  hemispheres  are 
almost  as  liable  to  interfere  with  certain  classes 
of  volition  as  are  those  which  occur  in  the  so- 
called  motor  region  itself.  After  all,  volition  is 
only,  and  must  always  be,  a  result  of  sense  and 
intellect  in  action.  Its  manifestations  may,  there- 
fore, be  impeded  either  by  disease  at  the  sources 
in  which  it  originates,  or  in  one  or  other  portion 
of  the  tracks  along  which  its  initial  incitations 
are  conducted  on  their  way  to  motor  centres,  nnd 
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thence  to  the  muscled  wliuse  activity  is  to  be 
awakened. 

lu  other  cases,  with  exalted  activity  of  some 
of  the  centres  in  which  volitional  inciUitious 
arise,  we  may  have,  especially  in  acute  mania 
and  violent  delirium,  the  birth  of  impulses 
which  are  absolutely  '  uncontrollable.'  Where 
these  conditions  are  absent,  however,  and  whether 
the  persons  in  question  have  been  accustomed  or 
not  to  exhibit  evidences  of  a  weak  or  defective 
morale,  it  is  most  important  not  to  confound 
'uncontrolled'  with  'uncontrollable'  impulses. 
This  is  the  kind  of  question  which  becomes  all- 
important  in  many  criminal  cases — cases,  that 
is,  in  which  persons  are  under  trial  for  murder, 
manslaughter,  or  theft,  and  in  which  '  unsound- 
ness of  mind '  is  pleaded  in  extenuation.  See 
Ceiuinal  Ieresponsibilitt. 

On  the  other  hand,  a  dormant  or  sluggish 
volition  is  met  with  in  some  other  forms  of 
insanity,  as  well  as  in  hysteria,  the  subjects  of 
which  cannot  or  do  not  rouse  themselves  to  per- 
form the  most  ordinary  actions.  They  may  from 
this  cause  be  speechless,  or  they  may  experience 
the  most  extreme  difficulty  in  arriving  at  any 
decision  even  in  reference  to  the  most  trivial 
circumstances.    See  Insanity,  Varieties  of. 

Again,  so-called  defects  of  memory  and  defects 
of  volition  are  sometimes  inextricably  involved 
in  many  forms  of  brain-disease ;  so  that  the 
same  disability  may,  from  one  point  of  view,  be 
regarded  as  an  instance  of  defective  memory  of  a 
special  kind,  or  from  another  as  a  peculiar  and 
limited  interference  with  volition.  See  Memoey, 
Disorders  of. 

In  very  many  cases  of  apparent  loss  of  voli- 
tional power— that  is,  in  multitudes  of  instances 
of  complete  paralysis  of  a  part  or  of  a  muscle  — 
where  the  causal  lesion  is  situated  in  regions 
below  the  cortex  cerebri  {e.g.,  in  lower  motor 
centres,  cerebral  or  spinal,  or  in  motor  nerves), 
there  is  not  an  arrest  of  volition,  but  rather  an 
impediment  to  the  actuation  of  volitions  {see 
Paeaxysis,  MoToa).  But  whether  volition  itself 
is  nipped  in  the  bud,  or  whether,  though  really 
existent,  it  is  rendered  abortive,  the  patient  is 
practically  reduced  to  the  same  condition — since 
his  power  of  responding  to  sense  or  thought 
through  particular  muscles  may  be  equally 
interfered  with  in  either  case.  See  Speech, 
Disorders  of.  H.  Charlton  Bastian. 

VOLVULUS  {volvo,  I  roll).— A  synonym 
for  intussusception.  See  Intestinal  Obsteuc- 
noN. 

VOMICA  {vomo,  I  vomit,  I  cast  up).— 
Synon.  :  Fr.  Vomique ;  Ger.  Lungenqeschwiir. 

Definition. — A  term  applicable  to  all  ulcera- 
tive spaces  in  the  lung  in  open  communication 
with  bronchi. 

jEtiolooy. — The  multifarious  agencies  leading 
to  excavation  may  be  grouped  as  follows : — 

I.  Dcstrttctive  processes:  (a)  injury,  {h)  gan- 
grene. 

II.  Suppurative  processes :  (c)  acute  pulmonary 
abscess  ;  (d)  suppuration  around  inhaled  foreign 
bodies ;  (e)  suppwation  around  new  formations 
(including  hydatids)  ;  (/)  extension  of  abscesses, 
(1)  from  the  pleural  cavity;  (2)  from  the  ab- 
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doniinal  cavity,  or  from  the  abdominal  organs ; 
and  (3)  from  the  mcdiastina. 

III.  Degenerative  processes  :  {g)  ulceration  of 
cancerous  or  sarcomatous  growths ;  (/<)  ulcera- 
tion of  syphilomas  ;  (t)  ulceration  of  tubercle ; 
{j)  softening  of  chronic  inflammatory  consolida- 
tions (catarrhal  pneumonia  and  caseous  pneu- 
monia) ;  {k)  softening  of  intensely  congested  or 
oedematous  tissues  (a  condition  sometimes  due 
to  pressure  from  aneurisms  or  tumours) ;  {I) 
liquefaction  of  ancient  deposits — caseous,  pulta- 
ceous  or  hsemorrhagic  (haemorrhagic  nodules — 
Dr.  E.  E.  Thompson). 

Phthisis  being  the  cause  of  the  immense 
majority  of  pulmonary  excavations,  the  ensuing 
remarks  will  be  chiefly  devoted  to  phthisical 
vomicse. 

ANAToincAL  Chaeactees. —  Varieties  in  size 
and  in  shape. — Vomicae  may  be  sub-lobular  (then 
aptly  termed  caverimles),  lobular,  lobar,  or  they 
may  involve  the  whole  of  one  lung.  Tubercular 
deposits,  being  usually  smaller  than  catarrhal 
infiltrations,  lead  to  smaller  cavities.  Catarrhal 
inflammation  gives  rise  to  the  lobular,  caseous 
pneumonia  to  the  lobar  excavations,  and  to  the 
wholesale  destruction  of  a  lung.  CEdematous 
forms  of  catarrhal  pneumonia  often  undergo 
rapid  and  extensive  softening ;  the  interlobular 
septa  escaping  liquefaction,  whilst  the  paren- 
chyma is  carried  away.  This  dissecting  exca- 
vation forms  the  counterpart  of  caseous  pneu- 
monia, where  the  tissues  are  destroyed  masse, 
with  the  sole  exception  of  the  larger  branches 
of  the  pulmonary  artery. 

When  strictly  confined  to  a  lobule,  the  excava- 
tion is  roughly  spherical.  If  many  lobules  should 
be  simultaneously  involved,  their  coalescence  may 
give  rise  to  irregular  vomicae  ;  but  the  ultimate 
shape  of  cavities  chiefly  depends  upon  the  pecu- 
liarities of  the  bronchial  distribution  to  the  dis- 
trict affected. 

Vomicse  are  frequently  trabeculated.  Trabe- 
culse  (clearly  to  be  distinguished  from  denuded 
branches  of  the  pulmonary  artery)  invariably 
consist  of  blood-vessels  and  of  collapsed  or  in- 
durated alveolar  substance.  They  are  the  re- 
mains of  intervals  of  spongy  tissue,  originally 
separating  distinct  cavities.  Their  ulceration  and 
partial  absorption  often  give  rise  to  a  knobbed 
condition  of  the  internal  surface  of  cavities. 

During  the  period  of  formation  and  of  ex- 
tension the  walls  of  cavities  are  rough  and  ul- 
cerous. But  the  completed  cavity  becomes  sur- 
rounded by  a  fibro-vascular  zone,  the  outer  surface 
of  which  is  continuous  with  the  pulmonary  tis- 
sue, whilst  its  innermost  stratum  constitutes, 
during  the  active  stages,  a  pyogenic  layer,  and 
subsequently  an  exfoliating  false  membrane. 
Vomicae  thus  invested  are  said  to  be  encapsu- 
lated. 

Important  differences  are  noticeable  in  the 
condition  of  tissues  around  cavities.  The  cap- 
sule of  a  vomica  may  be  immediately  surrounded 
by  alveolar  substance,  the  expansion  of  which 
may  exert  a  favourable  amount  of  pressure  upon 
it;  or  it  may  be  continuous  with  inflamed  and 
thickened  tissue,  or  with  tubercular  infiltrations. 
In  extreme  cases  the  lung  is  to  such  an  extent 
invaded  by  the  fibrous  growth  from  an  adherent 
pleura,  that  the  vomicae  present  the  appearance 
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of  ha\'ing  been  formed  at  the  expense  of  the 
fibrous  tissue  itself  ('  fibroid  phthisis'). 

Situations.— -No  appreciable  difference  exists 
between  the  liability  to  excavation  of  the  right 
and  that  of  the  left  lung.  Primary  excavation 
almost  invariably  attacks  the  upper  part  of  the 
upper  lobe ;  its  most  common  seat  is  the  central 
part  of  the  subclavicular  region,  not  the  apex 
proper;  it  may,  however,  extend  to  the  very 
summit  of  the  lung,  or  involve  the  greater  part 
of  the  upper  lobe.  Phthisical  destruction  very 
rarely  has  its  starting-point  in  the  middle  or 
in  the  lower  third  of  the  lung.  The  base  of  the 
lung,  on  the  other  hand,  is  the  most  common  seat 
of  those  cavities  which  are  not  due  to  phthisis 
(for  example,  abscesses  by  extension,  gangrene, 
and  syphilitic  ulceration). 

The  common  form  of  phthisis,  originally  attack- 
ing the  apex,  implicates,  almost  without  excep- 
tion, the  mid-dorsal  region  secondarily  ;  this  the 
writer  has  shown  to  be  due  to  the  transmission 
of  irritating  matter  along  the  bronchus  supplying 
that  district.  Similarly  the  base  becomes  affected 
in  the  latest  stages  of  excavating  disease,  if  life 
should  be  sufficiently  prolonged. 

Bronchi  in  relation  to  vomiccg. — Cavities  not 
smaller  than  a  lobule  inevitably  open  into  a 
bronchus.  The  communication  may  be  tem- 
porarily obliterated,  or  it  may  in  rare  instances 
become  permanently  sealed.  Most  cavities  ex- 
ceeding the  size  of  a  single  lobule  intercept  more 
than  one  bronchus ;  and  the  air-tubes  ulcerate 
within  them  at  an  early  period  of  the  softening. 
Thus  two  sets  of  bronchial  orifices  may  be  re- 
cognised in  vomicae,  the  proximal  and  the  distal, 
forming  as  many  small  islands  of  mucous  mem- 
brane on  the  internal  surface  of  cavities. 

Blood-vessels  in  relation  to  vomica. — Trabe- 
culee  always  contain  either  patent  or  obliterated 
vascular  branches.  More  resistant  than  all  other 
structures,  these  vessels  may  become  completely 
exposed  and  finally  eroded.  But  aneurism  or 
erosion  more  commonly  has  its  seat  in  those 
branches  of  the  pulmonary  artery  which  ramify 
in  the  thickness  of  the  cavity  wall,  a  fact  readily 
explained  by  the  persistence  of  circulation  within 
these  vessels,  by  their  inability  to  retract,  by  the 
uneven  support  which  their  coats  receive  at 
different  points  of  their  circumference,  and  by 
their  diseased  condition.  Fatal  haemorrhage  may 
occur  without  any  warning  from  the  erosions 
or  from  the  aneurisms.  More  habitually  premoni- 
tory bleeding  of  limited  extent  recurs  at  short 
Intervals  prior  to  the  fatal  rupture.  Pulmonary 
aneurisms  sometimes  imdergo  spontaneous  cure 
when  their  growth  is  limited  by  the  small  size 
of  the  cavity  which  contains  them;  or  the 
press  lu-e  of  the  extravasated  blood  may  effect  the 
same  result  subsequently  to  their  rupture.  It  is 
almost  the  rule  for  aneurisms  to  occur  simultane- 
ously at  different  parts  of  the  same  lung. 

Extension  of  vomicm.  —  Cavities  increase  m 
size  by  the  gradual  necrosis  of  their  inner  wall ; 
by  the  fusion  of  adjacent  excavations;  and  by 
their  encroachment  upon  fresh  bronchial  terri- 
tories, which  become  the  seat  of  similar  ulcera- 
tion. 

Eetrocesaion  of  vomicm.—  The  contraoiwn  ot 
cavities  is  essentially  due  to  the  shrinking  of 
their  capsule.    This  force  is  assisted  in  some 
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cases  by  the  expansion  of  the  neighbouring  spongy 
tissue,  or  even  of  the  hypertrophied  healthy 
lung;  in  other  cases  by  the  constricting  pressure 
from  a  thick  zone  of  fibrous  tissue;  indirectly 
also  by  the  falling-in  of  the  ribs,  by  the  rise  of 
the  diaphragm,  and  by  the  abundant  growth  of 
new  fibrous  tissue  in  the  thickness  of  the  pleural 
adhesions. 

The  retraction  towards  the  root  of  the  lung, 
which  is  so  commonly  observed  in  chronic  vo- 
micae, is  partly  due  to  the  inflammatory  thicken- 
ing and  shortening  of  the  bronchus ;  it  is  often 
opposed  by  adhesions  of  the  corresponding  pul- 
monary surface  to  the  chest-wall. 

In  their  contracted  state  vomicae  may  remain 
dormant  for  years.  Final  obliteration  is  rarely 
attained,  chiefly  owing  to  their  deficient  granu- 
lating power,  and  to  the  superficial  necrosis  of 
their  opposed  surfaces,  both  these  conditions 
being  the  outcome  of  imperfect  drainage. 

Consequences  of  Excavation. — Amongst  the 
general  consequences  of  pulmonary  excavation 
are  loss  of  breathing  surface  ;  exhausting  sup- 
puration, often  leading  to  lardaceous  degenera- 
tion of  the  organs  ;  and  tuberculosis.  The  chief 
local  consequences  are  secondary  deposits  (pneu- 
monic or  tubercular)  in  the  healthy  portions  of 
the  lungs,  as  a  result  of  the  inhalation  of  the 
secretion  of  cavities,  and  of  other  products. 
Lastly,  as  the  result  of  the  contraction  of  cavi- 
ties, we  meet  with  local  shrinking  of  the  lung 
and  collateral  emphysema ;  various  involutions 
of  the  pulmonary  surface ;  various  deformities 
of  the  thorax,  &c. 

Among  the  fatal  accidents  incidental  to  ex- 
cavation rupture  of  aneurisms  has  already  been 
referred  to.  Perforation  of  the  lung,  leading  to 
pneumothorax,  is  a  danger  special  to  the  more 
insidious  varieties,  in  which  the  softening  is 
rapid,  whilst  the  inflammation  is  of  low  type  and 
unaccompanied  with  the  usual  tissue-reaction. 

Diagnosis. — The  ordinary  methods  of  physical 
examination,  by  which  the  presence  of  cavities 
may  be  detected,  are  described  in  other  articles 
(see  Phthisis;  and  Physical  Examination).  A  few 
points  only  claim  specially  to  be  noticed.  Caver- 
nous sounds  are  seldom  given  by  cavities  smaller 
than  an  ordinary  filbert,  probably  owing  to  the 
small  size  of  their  bronchus.  Cavities  even  of 
larger  size  are  not  infrequentlycompletely  masked 
by  the  interposition  of  spongy  tissue ;  this  is 
more  especially  the  case  in  the  tubercular  forms. 
In  the  opposite  condition  of  cirrhosis,  cavernous 
sounds  may  be  absent  or  very  feeble,  in  con- 
sequence of  deficient  inspiratory  movements. 
Lastly,  the  accidental  blocking  of  a  bronchus 
may  suspend  for  a  time  all  auscultatory  evidence 
of  excavation.  The  distance  of  the  vomica  from 
the  surface  may  be  roughly  estimated  from  the 
intensity  of  the  sounds ;  its  degree  of  fulness 
from  their  liquid  character ;  the  smoothness  of 
its  walls  from  their  amphoric  nature  ;  its  com- 
pressibility by  surrounding  spongy  substance, 
and  its  elastic  resiliency,  from  the  suction-sound 
sometimes  heard  during  the  respiratory  pause 
following  cough,  aptly  termed  by  Dr.  Mitchell 
Bruce  the  indiaruhhcr-hall  sound. 

A  determination  of  the  extent  of  the  vomica 
can  generally  be  attained  by  careful  iuvestit;a- 
tion.    Sometimes,  however,  cavernous  sound  i  are 
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propagated  boyond  the  excavated  region  by  con- 
solidation. Occasionally  thoy  are  re-echoed  at  a 
symmecrical  point  in  the  sound  lung,  especially 
at  the  base.  Phantom-caverns  of  this  nature 
may  be  suspected  whenever  absolute  identity  in 
the  position  and  in  the  auscultatory  quality  of  the 
soundson  eitherside  coincides  with  great  disparity 
in  percussion-resonance  and  in  vocal  fremitus. 

Valuable  information  is  derivable  from  tho 
sputa.  Abundant  purulent  discharge  always  in- 
dicates an  active  condition ;  if  mixed  with  much 
mucus,  it  points  to  a  co-existing  bronchial  ca- 
tarrh ;  if  shreddy  and  foetid,  to  a  cavity  of  some 
magnitude,  imperfectly  drained.  The  intimate 
admixture  of  blood  indicates  a  congested  state 
of  the  membrane.  From  the  presence  of  abun- 
dant, well-preserved,  elastic  elements  it  is  pos- 
sible to  diagnose  the  moister  forms  of  necrosis  ; 
caseous  lumps  argue  the  existence  of  caseous 
pneumonia  ;  the  expectoration  of  calcareous  par- 
ticles shows  that  excavation  is  progressing  at  the 
expense  of  more  or  less  fibrosed  tissue  resulting 
from  former  disease ;  and,  according  to  Koch, 
the  presence  of  bacilli  staining  deeply  with 
methylene-blue  and  not  decolorised  by  vesu- 
vin,  is  a  test  for  tubercle.  Lastly  the  cessation 
of  all  secretion  ia  indicative  of  a  perfect  quies- 
cence of  the  vomica. 

Peognosis. — In  cavities  not  due  to  phthisis, 
the  absence  of  the  constitutional  element  greatly 
favours  recovery ;  and  their  progress  is  mainly 
governed  by  the  nature  of  their  cause,  by  their 
size,  by  their  situation,  and  by  other  infliiencps 
enumerated  below.  Where  healing  is  much 
delayed  in  such  cases,  the  eventual  development 
of  phthisis  is  rendered  probable. 

The  prognosis  of  phthisical  vomicae  is  in- 
timately bound  up  with  the  prognosis  of  phthisis, 
a  subject  too  wide  for  discussion  here,  but  fully 
treated  in  the  article  Phthisis,  and  in  Dr.  James 
Pollock's  work  on  The  Elements  of  Prognosis  in 
Consumption.     Most  unfavourable  are  the  vo- 
micae due  to  a  breaking  up  of  tuberculo-pneu- 
monic  deposits.    Vomicae  originating  in  pure 
tubercle,  although  they  may  contract,  seldom 
heal.    Where  haemorrhage  occurring  in  a  lung 
previously  quite  free  from  disease,  subsequently 
leads  to  excavation,  the  closure  of  the  cavity  is 
encouraged  by  the  contraction  which  charac- 
terises these  cases.    But  the  pneumonic  class, 
which  comprises  the  most  rapidly  fatal  cases  of 
excavation,  also  supplies  the  most  striking  in- 
stances of  recovery.    There  exists  a  large  clini- 
cal group  in  which  the  affection  is  limited  to  a 
small  portion  of  one  lung,  and  in  which  the 
disease  is  rather  local  than  constitutional.  On 
careful  analysis  of  these  favourable  cases,  the 
chief  elements  of  their  fortunate  termination 
will  be  found  to  be  the  following  : — 1st,  unila- 
teral character  of  the  affection;  2nd,  its  small 
extent ;  3rd,  comparatively  rapid  occurrence  of 
softening ;  4th,  complete  removal  of  the  whole 
consolidation  ;  5th,  absence  of  close  adhesions  to 
the  thoracic  parietes ;  and  6th,  facilities  afforded 
for  collateral  expansion. 

Teeatmknt. — The  ideal  treatment  of  cavities 
would  have  for  its  objects: — (1)  to  restore 
healthy  action  to  their  surface ;  (2)  to  prevent 
a  stagnation  of  their  secretions;  and  (3)  to  en- 
courage their  contraction. 
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For  tho  fulfilment  of  these  indications  various 
surgical  measures  have  been  practised: — 1st, 
free  incision  and  injections  (Barry,  1727);  2nd, 
paracentesis  (Ramadge,  1836);  3rd,  free  inci- 
sion and  drainage  (Hastings  and  Storks,  1845); 
4th,  paracentesis  and  injections  (Mosler,  1873); 
and  6th,  needle-injections  of  medicated  fluids 
(Pepper,  1874). 

Much  may  yet  be  expected  of  modern  surgery 
in  the  treatment  of  excavating  disease.  Hitherto, 
however,  there  exists  but  meagre  evidence  to 
show  that  any  good  has  resulted  from  surgical 
interference,  and  the  range  within  which  such 
interference  is  justifiable  is  very  limited. 

The  ordinary  methods  of  treatment  comprise, 
in  addition  to  the  use  of  constitutional  reme- 
dies : — 

1st.  Treatment  by  inhalation  of  medicated 
spray,  of  medicated  vapours,  of  air  charged  with 
the  natural  exhalations  from  the  sea,  from  pine- 
forests,  &c.  See  Inhaiation;  and  Climate, 
Treatment  of  Disease  by. 

2nd.  Treatment  by  posture,  sometimes  facili- 
tating, as  it  does,  the  drainage  of  cavities. 

3rd.  Treatment  directed  to  the  enlargement 
of  the  thorax  and  to  the  expansion  of  the  lungs, 
such  as  passive  exercise  of  the  thoracic  muscles, 
inhalation  of  rarefied  air,  and  especially  resid- 
ence at  high  altitudes.  Wm.  Ewaet. 

VOMIT  :  Examination  of  Vomited 
Matters. — Vomited  matters  may  consist  either 
of  substances  present  in  the  stomach  when  vomit- 
ing begins,  or  of  substances  entering  it  during 
the  process.  Those  present  in  the  stomach  whe}i 
vomiting  begins  include  articles  of  food  and  drink, 
or  other  ingesta,  more  or  less  altered  by  diges- 
tion or  fermentation ;  saliva,  epithelium,  mucus, 
pus,  or  blood  from  the  nasal  passages,  mouth, 
pharynx,  or  oesophagus ;  fluid  or  mucus  secreted 
by  the  stomach  itself,  epithelium-cells,  easts  of 
tubules,  or  even  shreds  of  gastric  mucous  mem- 
brane, blood  more  or  less  altered  proceeding  from 
the  walls  of  the  stomach,  cells  or  small  pieces  from 
morbid  growths,  and  occasionally,  as  mentioned 
by  Dr.  Quain,  the  whole  of  a  pedunculated  morbid 
growth  ;  fungi,  as  torulae  and  sarcinae  ;  parasitic 
worms ;  bile ;  pancreatic  juice  ;  pus  from  abscess 
of  the  stomach  or  liver ;  faeculent  matter  from 
the  intestine.  During  vomiting  much  saliva  may 
bo  swallowed  ;  and  bile,  pancreatic  juice,  pus  or 
faeces,  not  originally  present  in  the  stomach,  may 
be  pressed  into  it  by  the  straining.  EflTusion  of 
blood  into  its  cavity  may  also  be  caused  by  the 
efforts  of  retching. 

Methiod  of  Examination. — In  examining 
the  vomited  matters  it  is  advisable,  first,  to 
separate  the  larger  pieces  of  undigested  food  by 
filtering  the  vomit  through  canvas  or  muslin. 

The  solid  residue  may  be  investigated  by  wash- 
ing the  larger  pieces  .and  tearing  them  up,  or 
making  sections  of  them,  so  that  their  nature 
may  be  ascertained.  Partially  digested  curd  is 
sometimes  not  very  easy  to  recognise.  Wlien  a 
large  quantity  of  milk  has  been  drunk  at  one 
time,  the  curd  which  it  forms  in  the  stomach 
may,  when  vomited,  have  the  appearance  of  a 
piece  of  thick  dense  grey  felt. 

The  filtrate  should  be  put  into  a  conical  plass 
and  allowed  to  settle.    Ine  reaction  of  the  fluid 
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18  to  1)6  ascertained  by  litmus  paper.  The  pres- 
ence of  free  hydrochloric  acid  may  be  tested  for, 
by  putting  one  drop  into  a  watch-glass  contain- 
ing a  one  per  cent,  solution  of  tropeolin,  the 
yellow  colour  of  which  is  converted  into  a  wine 
red  if  hydrochloric  acid  be  present.  The  total 
acidity  may  be  estimated  by  filtering  and  adding 
a  staudatrd  solution  of  caustic  soda  or  potash  to 
a  measured  quantity  of  the  filtrate,  until  it  is 
neutralised.  For  the  methods  of  examining 
more  particularly  the  various  acids  —  lactic, 
acetic,  butyric,  &c. — and  other  volatile  sub- 
stances, text  books  of  chemistry  must  be  con- 
sulted. 

To  ascertain  the  presence  of  pepsin  in  the 
vomit  we  add  to  it  its  own  bulk  of  dilute  hydro- 
chloric acid  (tea  minims  of  dilute  hydrochloric 
acid,  B.P.,  to  an  ounce  of  water)  and  a  flock  of 
fibrin  or  a  piece  of  hard-boiled  white  of  egg  ;  let 
it  stand  for  several  hours  in  a  warm  place ;  and 
then  see  whether  or  not  the  fibrin  or  albumen  is 
dissolved. 

To  test  for  trypsin,  we  proceed  in  the  same 
manner,  but  use  the  vomit  without  the  addition 
of  acid  ;  and  if  it  be  already  acid,  neutralize  it 
with  bi-carbonate  of  soda. 

To  test  the  vomit  for  peptone,  we  must  put 
some  of  it  into  a  small  dialyzer,  and  let  it  stand 
for  some  hours.  "We  then  add  to  the  water  in 
which  the  dialyzer  has  stood,  solution  of  corro- 
sive sublimate,  which  gives  a  precipitate  with 
peptones  ;  or  some  liquor  potassse  and  a  drop  of 
very  dilute  sulphate  of  copper  solution,  which 
gives  a  precipitate  dissolving  on  shaking,  and 
forming  a  red  solution,  changing  to  purple  when 
more  copper  is  added. 

BUe  is  tested  for  in  the  filtered  liquid  by 
Gmelin's  and  Pettenkofer's  tests. 

For  blood  in  the  vomit  see  BLkmatemesis. 

If  the  vomited  matter  be  too  thick  to  allow 
the  sediment  to  subside,  a  little  of  it  should  be 
mixed  with  some  distilled  water  and  allowed  to 
settle.  A  drop  of  the  sediment  is  then  to  be 
examined  microscopically ;  and  the  examination 
is  facilitated  by  adding  to  one  specimen  a  drop 
of  iodine  solution,  and  to  another  a  drop  of 
aniline  red  or  blue  solution.  The  substances 
most  likely  to  occur  are  partially  digested  fibres 
of  voluntary  or  involuntary  muscle,  elastic 
fibres,  connective-tissue  bundles  from  meat  in 
the  food,  spiral  fibres  and  green  chlorophyll 
granules  from  vegetables,  starch-granules  — 
stained  blue  by  iodine,  torulae  or  sarcinEe,  blood- 
corpuscles,  leucocytes,  scaly  epithelium  from 
the  mouth,  cylindrical  epithelium  from  the  sto- 
mach, and  casts  of  the  gastric  foUicles-some- 
times  fibrinous,  sometimes  composed  of  cells  and 
granules,  which  take  up  the  amline  colour,  and 
are  thus  rendered  more  easily  visible. 

Clinical  and  Pathological  Indications.-- 
If  the  vomited  food  be  unchanged,  or  but  little 
changed,  it  indicates  either  that  the  jom.ting 
has  occurred  soon  after  a  meal,  _  or  that  the 
secretion  of  gastric  juice  is  deficient  either  in 
quantity  or  Quality.  The  food  is  usual  y  com- 
Jaratively  little  changed  in  nervous  vomiting,  or 
in  cancer  of  the  cardiac  extremity  of  the  stomach. 
In  vomiting  from  cancer  of  the  pylorus  or  duo- 
denal ulceration,  the  food  is  much  more  digested 
as  it  remains  much  longer  in  the  stomach.  If 


VOMITING. 


1763 


undigested  food  be  vomited  some  hours  after  a 
meal,  the  vomit  should  be  examined  in  ordsr  to 
ascertain  whether  pepsin  or  acid  is  deficient. 
Complete  absence  of  hydrochloric  acid  has  been 
observed  in  cases  of  amyloid  degeneration  of 
the  stomach,  and  a  deficiency  of  acid  has  been 
found  experimentally  in  acute  anaemic  and  febrile 
conditions.  Abnormal  acidity  from  fermentation 
of  saccharine  or  farinaceous  articles  of  food,  and 
the  consequent  production  of  acetic,  lactic,  and 
bulyric  acids,  occurs  in  chronic  catacrhal  con- 
ditions. In  some  cases  of  gastric  catarrh  starch 
appears  to  undergo  a  mucous  fermentation,  and 
large  quantities  of  glairy  material  are  formed. 
"When  fermentation  has  gone  on  to  a  great  extent, 
the  vomit  may  have  a  yeasty  look,  and  should 
then  be  examined  for  sarcinse  and  torulse.  See 
SABCiNiE  ;  and  Stomach,  Dilatation  of. 

Sometimes  large  quantities  of  a  watery  fluid 
are  vomited.  This  is  occasionally  alkaline  or 
neutral,  contains  potassium  sulphocyanide,  and 
digests  starch.  It  consists  of  saliva,  which  has 
been  secreted  abundantly  on  account  of  reflex 
irritation  arising  from  the  stomach,  and  swal- 
lowed. At  other  times  it  is  strongly  acid,  and 
appears  to  be  secreted  by  the  stomach.  Some- 
times the  vomit  appears  to  be  a  mixture  of 
both  of  these  fluids.  Such  vomiting  may  occur 
from  nervous  disturbance  of  the  stomach,  but 
may  be  symptomatic  also  of  catarrh,  ulcer,  or 
cancer.  Mucus  in  the  vomit  indicates  catarrh  of 
the  gastric  mucous  membrane ;  and  the  more  acute 
the  inflammation,  the  more  leucocytes  occur  in 
the  mucus.  Bile  may  be  vomited  pure,  in  the  form 
of  a  tasteless  golden-yellow  substance  like  yolk  of 
egg,  from  the  action  of  poisons,  but  this  rarely 
happens.  Vomiting  of  bile,  more  or  less  green 
and  diluted,  or  mixed  with  digestive  secretions 
or  food,  occurs  as  a  symptom  in  congestion  of 
the  liver  ;  but  it  may  take  place  in  all  kinds  of 
vomiting,  whatever  its  cause.  Large  quantities 
of  bile,  mixed  with  the  secretions  from  the 
mouth  and  stomach,  and  forming  a  grass-green 
liquid  (vomitiis  (Bruginosus),  may  be  vomited  in 
peritonitis  and  cerebral  affections.  The  writer 
has  also  observed  this  character  of  vomit  in 
opium-eaters.  Constant  absence  of  bile  wlien 
vomiting  is  persistent,  points  to  pyloric  stenosis. 
Pus  may  get  into  vomit  from  the  bursting  of  an 
abscess  in  the  mouth  or  tonsils;  it  sometimes, 
though  rarely,  may  arise  from  an  abscess  in  the 
walls  of  the  stomach;  but  it  is  more  likely  to 
come  from  abscess  of  the  liver.  Blood  vomited 
in  large- quantity,  and  of  a  bright  red  colour, 
usually  indicates  ulceration  of  the  stomach  or 
cirrhosis  of  the  liver.  More  or  less  altered,  and 
in  smaller  quantity,  it  occurs  in  the  diseases  just 
mentioned,  and  also  in  cancer  and  yellow  fever 
{see  Black  Vojot  ;  and  Yellow  Fever).  It  may 
also  be  present  in  hysterical  persons  who  have 
swallowed  blood,  obtained  from  external  sources, 
or  by  sucking  hollow  teeth.  Cancer-cells  in  the 
vomited  matters  are  diagnostic  of  the  presence 
of  that  disease.  T.  Latoeb  Brunton. 

"VOMITIWO-  (Lat.  vomo). — Synon.  :  Fr.  Vo- 
missemcnt;  Ger.  Erbreohen. 

Definition. — Forcible  expulsion  of  the  con- 
tents of  the  stomach  through  the  oesophagus. 

jETioLOGY  AND  Pathologt.— The  contents  of 
5  u  2 
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tho  stomach  are  expelled  from  it  Ly  the  meclianical 
pressure  brought  to  boiir  upon  it  by  thodiaphragm 
and  abdominal  parietes,  which  contract  simulta- 
neously. When  these  muscles  contract,  if  the 
cardiac  orifice  of  the  stomach  remains  closed, 
an  ineffectual  effort  at  vomiting,  or  retching, 
occurs;  but  if  the  cai'diac  orifice  dilate,  the 
gastric  contents  are  expelled.  When  tho  dia- 
phragm and  abdominal  muscles  are  paralysed, 
vomiting  is  impossible,  though  the  stomach  may 
be  in  active  movement.  The  stomach  is  not 
necessary  to  vomiting,  which  will  occur  when 
that  organ  is  excised,  and  a  simple  bladder 
tied  in  its  place ;  but  when  the  stomach  is  pre- 
sent, mere  pressure  upon  it  by  tl)e  diaphragm 
and  abdominal  muscles,  as  in  coughing,  does  not 
expel  its  contents.  The  cardiac  orifice  is  re- 
laxed by  means  of  the  longitudinal  fibres,  which 
run  along  the  under  end  of  the  oesophagus  below 
the  diaphragm,  and  then  radiate  completely  over 
the  stomach.  When  they  contract  they  dilate 
the  cardiac  orifice,  and  at  the  same  time  aid  the 
evacuation  of  the  stomach  by  drawing  the  whole 
viscufi  towards  the  diaphragm.  In  the  act  of 
vomiting,  then,  the  simultaneous  contraction  of 
three  sets  of  muscles  is  required: — (1)  of  the 
diaphragm,  (2)  of  the  abdominal  wall,  and  (3)  of 
the  muscular  fibres  just  mentioned  in  the  stomach 
itself.  The  movements  of  these  muscles  are  co- 
ordinated by  a  nervous  centre,  situated  in  the 
floor  of  the  fourth  ventricle  in  the  medulla 
oblongata.  This  centre  is  closely  associated  with, 
though  of  course  not  identical  with,  the  respi- 
ratory centre.  The  motor  impulses  from  these 
centres  are  sent  to  the  abdominal  muscles,  dia- 
phragm, stomach,  and  oesophagus,  by  the  inter- 
costal, phrenic,  and  pneumogastric  nerves  re- 
spectively. The  reasons  for  supposing  that  the 
nervous  centre  for  vomiting  is  closely  associated 
with  the  respiratory  centre,  are  that  the  move- 
ments of  vomiting  are  modified  respiratory 
movements,  that  emetics  excite  the  respiratory 
centre,  and  that  their  action  is  usually  preceded 
by  increased  respiratory  movement,  while  de- 
pression of  the  activity  of  the  respiratory  centre 
stops  vomiting.  When  the  blood  is  rendered 
very  arterial  by  excessive  respiration,  a  condition 
of  apncea,  in  which  no  need  of  respiration  is  felt, 
and  no  respiratory  movements  are  made,  is  pro- 
duced ;  but  if  emetics  are  then  injected  into  the 
veins,  respiration  not  only  becomes  more  fre- 
quent, but  apnoea  can  no  longer  be  induced,  unless 
the  activity  of  the  respiratory  centre  be  lowered 
by  narcotics. 

The  vomiting  centre  is  usually  excited  to  action 
by  irritation  of  certain  afferent  nerves.  These  may 
either  act  directly  upon  it,  or  through  the  medium 
of  the  brain.  The  nerves  of  special  sense  act 
through  the  brain.  The  sight  of  a  disgusting 
object,  a  disagreeable  stench,  or  an  unpleasant 
taste,  may  excite  vomiting,  and  it  may  also  be 
produced  by  the  simple  thought  of  such  sub- 
jects. Blows  on  the  head,  or  inflammation  of 
the  brain  or  its  membranes,  also  excite  vomiting. 
According  to  Budge,  the  cerebral  centres  for 
the  movements  of  the  stomach  are  in  the  right 
corpus  striatum,  and  especially  in  the  right  optic 
tlialamus.  When  these  parts  are  irritated  the 
stomach  moves.  Irritation  of  the  corresponding 
parts  on  the  left  side  of  the  brain  does  not  affect 


the  stomach.  Vomiting  occurs  in  certain  cere- 
bral conditions,  either  affecting  the  brain  itself 
or  its  membranes,  such  as  cancer  or  tubercle 
of  tho  brain,  apoplexy,  eerebelhir  haemorrliagc 
softening  of  the  cerebral  substance,  sometimes  en- 
cephalitis, poisoning  by  narcotics,  melancholia, 
profuse  niemorrhage,  or  tubercular  meningitis. 
It  is  also  one  of  the  symptoms  of  Meniere's 
disease  of  the  semi-circular  canals.  It  also 
occurs  in  various  diseases,  in  which,  however, 
it  is  difficult  to  say  whether  the  vomiting  be 
due  to  direct  affection  of  the  brain  itself,  or  to 
reflex  action  upon  it  from  other  organs.  Such 
diseases  are  typhus,  plague,  yellow  fever,  cholera, 
and  the  cold  stage  of  ague.  Very  painful  im- 
pressions on  sensory  nerves  throughout  the  body 
may  excite  vomiting.  This  is  seen  in  cases  of 
loose  cartilages  in  the  knee,  in  dislocation  of  a 
joint,  or  in  a  painful  wound  or  operation.  Here, 
also,  it  is  imcertain  whether  the  vomiting  be 
produced  through  a  direct  connection  of  sensory 
nerves  with  the  vomiting  centre,  or  whether  the 
irritation  acts  indirectly  through  the  cerebrum. 

Certain  afferent  nerves  appear  to  have  a  more 
direct  connection  with  the  vomiting  centre  than 
others,  and  these  require  special  consideration: — 

(1)  Branches  of  the  glosso-pharyngeal  nerve  ic 
the  soft  palate,  the  root  of  the  tongue,  and  the 
'pharynx. — These  parts  have  a  very  close  connec- 
tion with  the  vomiting  centre,  and  tickling  them 
with  the  finger  or  with  a  feather  is  one  of  the 
readiest  means  of  inducing  vomiting. 

We  find  vomiting  occurring  in  inflammation 
of  the  soft  palate  or  tonsils,  and  also  of  the 
pharynx,  especially  in  children. 

(2)  The  nerves  of  the  stomach. — The  sensory 
nerves  of  the  stomach  are  chiefly  branches  of  the 
vagi,  but  they  belong  partly  also  to  the  sympa- 
thetic system.  When  the  vagi  are  cut  vomiting 
becomes  difl3.eult,  but  efforts  at  retching  occur, 
and  vomiting  will  even  take  place  from  the 
action  of  emetics  after  section  of  the  vagi.  It  is 
therefore  evident  that  irritation  of  the  stomach 
produces  vomiting  reflexly  through  other  nerves 
than  the  vagi.  Vomiting  may  occur  from  irritant 
substances  in  the  stomach,  whether  introduced 
into  the  stomach,  or  formed  within  it  ;  from 
irritation  within  the  stomach,  from  an  inflamed 
or  irritated  condition  of  its  walls ;  or  from  me- 
chanical pressure,  from  without  or  from  within. 
Thus  it  may  occur  from  the  presence  of  undi- 
gested food,  from  irritating  substances  produced 
by  imperfect  digestion,  or  from  irritant  poisons 
within  the  stomach.  It  may  be  due  to  catarrh 
or  congestion  of  the  mucous  membrane  itself,  to 
softening  of  the  mucous  membrane,  or  to  cancer 
in  the  gastric  wall.  It  may  be  prodiiced  by  ex- 
treme distension  of  the  stomach,  by  gas,  liquids, 
or  solids  ;  by  compression  of  a  part  of  it  within 
the  body,  as  in  hernia  of  the  storanch  ;  or  by  the 
pressure  of  a  tumour  upon  it.  It  may  be  Ciiused 
by  violent  compression  externallj*  with  the  hands  ; 
by  the  pressure  of  a  too  tightlj'  laced  corset ;  by 
the  pressure  against  the  abdominal  walls  of  hard 
tools  or  benches  in  certain  trades.  It  frequently 
occurs  in  cougli,  especially  the  cough  of  phthisis  ; 
but  here  it  is  probable  that  the  vomiting  is  due 
])artly  to  the  violent  compression  between  the 
diaphragm  and  abdominal  walls,  and  partly  to  the 
congestion  of  the  vessels  which  tho  continued 
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interruption  of  the  circulation  during  the  fit  of 
coughing  brings  on. 

(3)  The  nerves  of  the  liver  and  gall-ducts.— 
These  consist  chiefly  of  branches  of  the  vagus 
and  sympathetic.  From  their  irritation  vomit- 
ing occurs  in  hepatitis,  or  during  the  passage  of 
a  biliary  calculus.  It  is  from  irritation  of  these 
bi-anches,  also,  that  vomiting  may  occur  in 
pleurisy  of  the  right  side,  the  congestion  of  the 
pleura  on  the  upper  surface  of  the  diaphragm 
having  led  to  congestive  changes  in  the  liver. 

(4)  Intestinal  nerves. — Ligature  of  the  intes- 
tine in  animals  produces  vomiting,  which  is  ar- 
rested by  dividing  the  nerves  passing  from  the 
ligatured  parts.  In  man  it  is  the  almost  in- 
variable accompaniment  of  strangulated  hernia 
or  intussusception,  and  it  may  even  occur  in  ob- 
struction of  the  bowel  by  faecal  matters  in  cases 
of  obstinate  constipation.  It  also  takes  place  in 
peritonitis  from  irritation  of  these  nerves. 

(5)  The  renal  nerves. — From  irritation  of  these 
nerves  vomiting  occurs  in  nephritis,  or  by  calculi 
m  the  pelvis  of  the  kidney  or  passing  down  the 
ureter. 

(6)  Vesical  nerves. — In  cystitis  vomiting  oc- 
curs. It  may  possibly  be  due,  however,  not  to 
irritation  of  the  vesical  nerves,  but  to  extension 
of  inflammation  to  neighbouring  parts. 

(7)  Uterine  nerves. — Irritation  of  these  nerves 
is  one  of  the  commonest  causes  of  reflex  vomit- 
ing. It  may  be  produced  in  animals  on  irrita- 
tion of  the  uterine  plexus,  and  occurs  in  the 
human  subject  during  pregnancy  or  in  metritis. 

(8)  Ovarian  nerves. — Vomiting  is  a  symptom 
of  inflammation  of  the  ovaries. 

(9)  The  nerves  of  the  testicle. — A  blow  on  this 
organ  tends  very  readily  to  produce  nausea  and 
vomiting. 

The  cause  of  vomiting  in  sea-sickness  is  uncer- 
tain, but  it  appears  to  the  writer  to  be  partly  due 
to  the  condition  of  the  nerve-centres,  and  partly 
to  that  of  the  viscera.    See  Sba-Sicknbss. 

Treatment. — The  treatment  of  vomiting  is  to 
bo  directed  to  two  ends  (1)  to  remove  the  cause 
if  possible  ;  and  (2)  to  lessen  the  irritability  of  the 
vomiting  centre.  The  chief  drugs  which  lessen 
the  irritability  of  the  vomiting  centre  are  opium, 
morphia,  bromide  of  potassixim,  chloral,  and 
probably  also  hydrocyanic  acid  and  belladonna. 
Strychnia  and  small  doses  of  ipecacuanha  are  also 
useful  in  vomiting,  and  they  probably  owe  their 
power  to  their  action  on  the  vomiting  centre. 
Most  of  these  drugs  have  a  local  sedative  action 
on  the  stomach,  and  therefore  it  is  advantageous 
to  give  them  by  the  mouth  when  possible.  Even 
when  the  stomach  is  very  irritable,  they  may  be 
retained  by  giving  them  in  a  concentrated  form. 
When  the  stomach  will  not  retain  them,  they  must 
be  given  by  the  rectum  or  by  subcutaneous  injec- 
tioD.  In  sea-sickness  the  eflFect  of  the  position 
of  the  head  is  sometimes  very  marked,  and  the 
vomiting  may  sometimes  be  arrested  completely 
by  removing  all  pillows  and  putting  the  head  on 
a  level  with,  or  rather  lower  than,  the  body. 

In  cases  of  disease  of  the  brain  or  its  mem- 
branes, where  it  is  difficult  or  impossible  to  re- 
move the  cause,  we  must  try  to  lessen  the  conges- 
tion by  means  of  leeches  and  cold  applications  to 
the  head  ;  and  also  to  soothe  the  vomiting  centre 
by  hydrocyanic  acid,  or  by  bromide  of  potas- 
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sium.  At  the  same  time,  however,  considerable 
benefit  is  obtained  from  the  use  of  remedies  which 
act  locally  on  the  stomach,  these  seeming  to  have 
some  reflex  effect  upon  the  vomiting  centre.  One 
of  the  most  useful  is  ice,  which  may  be  constantly 
sucked,  and  also  swallowed  in  small  lumps. 
"Where  the  vomiting  is  dependent  on  the  action  ol 
poisons  circulating  in  the  blood,  as  in  the  later 
stages  of  contracting  kidney,  we  must  endeavour 
to  eliminate  these  by  increasing  the  action  of  the 
•kidneys  and  the  skin.  In  vomiting  dependent  on 
inflammation  of  the  mouth  and  fauces,  we  lessen 
the  irritability  by  soothing  or  astringent  gargles, 
confections,  or  glycerines.  A  confection  or  gly- 
cerine is  often  better  than  a  gargle,  inasmuch  as 
it  remains  longer  attached  to  the  parts,  and  thus 
exercises  a  more  prolonged  effect  upon  them. 
When  vomiting  is  due  to  irritant  substances  in 
the  cavity  of  the  stomach,  such  as  indigestible 
food,  and  acrid  fluids  or  poisons,  it  is  best  treated 
by  evacuating  them.  A  large  draught  of  lulce- 
warm  water,  alone  or  mixed  with  a  teaspoonful 
of  mustard,  is  one  of  the  best  means.  Large 
draughts  of  warm  water  alone,  even  if  they  are 
not  ejected,  may  give  relief  by  diluting  the  acrid 
substances  in  the  stomach  so  much  as  to  prevent 
their  irritating  the  mucous  membrane.  In  this 
way  they  sometimes  relieve  sick-headaches.  It 
is  of  great  importance  sometimes,  not  only  to 
prevent  the  formation  of  acrid  substances  by  slow 
and  imperfect  digestion,  but  to  prevent  the  me- 
chanical irritation  of  the  mucous  membrane  by 
undigested  food.  For  example,  we  not  unfre- 
quently  notice  that  sickness  and  vomiting  will 
occur  in  susceptible  individuals  after  meals  con- 
taining such  substances  as  are  not  only  slowly  di- 
gested, but  are  swallowed  in  lumps.  Examples 
of  these  are  uncooked  apples  and  cheese,  or  even 
potatoes,  especially  when  imperfectly  boiled  or 
new.  These  articles,  instead  of  being  crashed  to 
a  powder  by  the  teeth,  are  swallowed  in  lumps  of 
considerable  size,  and  apparently,  instead  of  pass- 
ing the  pylorus,  are  retained  in  the  stomach,  and, 
partly  by  the  mechanical  irritation,  and  partly 
by  their  giving  rise  to  acrid  products,  cause  sick- 
ness. Milk,  when  swallowed  in  large  draughts, 
or  when  there  is  too  much  acidity  in  the  stomach, 
instead  of  falling  in  fine  flakes  will  coagulate  in 
large  lumps,  which  have  a  similar  effect  to  the 
cheese.  To  relieve  this  it  is  advisable  to  mix 
the  milk  with  soda-water  or  lime-water,  or  to  take 
it,  as  in  the  whey  cure,  by  sipping. 

When  vomiting  is  due  to  slow  or  imperfect, 
digestion,  which  allows  decomposition  or  fermen- 
tation of  food  to  take  place  in  the  stomach,  it 
may  be  arrested  by  improving  the  digestion. 
Thus  five  grains  of  calomel,  by  acting  on  the 
stomach  through  the  liver,  may  arrest  vomiting  ; 
and  tincture  of  walnut  (the  active  principle  of 
which,  juglandin,  is  an  hepatic  stimulant)  has 
also  been  recommended.  Pepsine  also,  by  facili- 
tating digestion,  may  prevent  vomiting ;  and 
bitters,  such  as  calumba,  may  do  so  also,  by  pre- 
venting putrefaction  or  fermentation. 

When  decomposition  or  fermentation  of  food, 
with  formation  of  acrid  or  irritating  products, 
has  once  set  in,  it  may  continue  a  long  time, 
as  the  organisms  which  cause  it  remain  con- 
stantly in  the  stomach,  and  renew  the  process  in 
every  fresh  supply  of  food.    It  may  be  stopped 
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by  antisepiics.  Whoro  the  vomited  matters  are 
frot  hy  and  yuasty-looking,  tho  sidplmrous  acid  of 
tho  Pliarraacopcoia,  in  doses  of  one  lluid  drachm, 
dilutud  with  half  a  wiue-giassful  of  water,  often 
arreats  sucii  vomiting  like  a  charm.  Creasota  has 
&  similar  action,  but  possibly  has  some  additional 
action  on  the  nervous  system,  as  it  is  useful  even 
in  cases  where  the  vomiting  does  not  appear  to 
be  due  to  decomposition  of  food. 

For  the  treatment  of  irritant  poisoning  see 
Poisoning. 

"When  the  mucous  membrane  of  the  stomach 
itself  is  inflamed  or  irritated,  we  must  try  to 
lessen  the  irritation.  The  best  drugs  for  this 
piu'pose  are  ice,  hydrocyanic  acid,  opium,  and 
bismuth.  The  insoluble  salts  of  bismuth,  and 
especially  the  sub-nitrate,  are  to  be  preferred  to 
the  solutions  ;  and  it  is  advisable  to  combine  them 
with  magnesia,  potash,  soda,  or  carbonate  of  lime, 
according  to  the  condition  of  the  intestines,  pre- 
ferring the  magnesia  when  the  bowels  are  con- 
lined,  and  carbonate  of  lime  when  they  are  too 
loose.  Sometimes  the  tendency  to  vomit  is  in- 
creased by  lying  on  the  right  side.  This  is  pro- 
bably partly  due  to  the  drag  of  the  stomach  itself 
upon  the  cardiac  extremity,  and  partly  to  the 
difficulty  with  which  gaseous  eructations  escape 
from  the  stomach  in  this  position.  When  there 
is  a  tendency  to  vomit,  therefore,  the  patient 
should  lie  down  on  the  left  side  after  a  meal.  In 
the  vomiting  of  hepatitis,  in  addition  to  opium 
and  hydrocyanic  acid,  we  may  use  ice-water,  or 
ice  swallowed,  and  leeches  over  the  liver.  In 
biliary  calculus,  we  may  give,  along  with  opium, 
a  full  dose  of  ether  internally,  and  in  addition 
may  employ  ether  or  chloroform  by  inhalation ; 
similar  treatment  may  be  adopted  in  cases  of  renal 
oalculus. 

In  intussusception  or  hernia  we  must  remove 
the  cause,  if  possible.  In  peritonitis  full  doses 
of  opium  are  best.  For  the  vomiting  in  cystitis 
and  ovarian  diseases,  we  must  lessen  the  sensi- 
bility of  the  vomiting  centres  by  the  drugs  al- 
ready mentioned,  and  treat  the  local  conditions. 

In  the  vomiting  of  pregnancy  we  trust  partly 
to  the  drugs  already  mentioned  to  act  on  the 
vomiting  centre,  and  partly  to  local  applica- 
tions. It  is  sometimes  arrested  by  the  applica- 
tion of  a  10  per  cent,  solution  of  nitrate  of 
silver  to  the  os  uteri,  or  by  slight  detachment  of 
the  membranes  around  the  margin  of  the  internal 
OS.  "Where  all  other  methods  fail,  the  induction 
of  premature  labour  must  be  resorted  to.  See 
Pregnancy,  Diseases  and  Disorders  of. 

T.  Lauder  BKtiNTON. 

VULVA,  Diseases  of. — Synon.  Fr.  Maladies 
de  la  Vulve  ;  Ger.  Kranlcheiten  der  Sckamritze. — 
The  vulva  or  external  genitals  of  the  female  com- 
prise all  the  structures  external  to  the  hymen, 
having  the  navicular  fossa  and  perineum  behind, 
the  urethral  orifice,  vestibule,  clitoris,  and  mons 
Veneris  in  front,  and  at  the  two  sides  the  nymphae 
and  labia  majora.  These  organs  may  be  the  seat 
of  many  diseases,  which  will  be  described  in  tho 
following  order. 

1.  Atresia  Vulvae. — Closure  of  the  genital 
fissure  is  sometimes  found  as  a  coiigetiiial  mal- 
formation. This  is  usually  of  itself  of  no  great  im- 
portance, as  it  is  almost  always  associated  with 


other  defects  in  development,  as  with  atresia  aui, 
hormaphroditisms,  extroversion  of  the  bladder,&c. 
Acquired  atresia  results  from  mismanagement  of 
infantile  vulvitis,  from  injuries  of  the  pudenda  in 
childhood,  or  from  cicatrisation  followiuf'  upon 
some  ulcerative  process.  It  may  give  rise  to 
trouble  in  micturition  if  the  urethral  orifice  be 
involved.  In  rare  cases  it  is  only  after  puberty 
that  trouble  arises,  from  retention  of  the  menses, 
or  after  marriage,  from  dyspureunia;  or  even 
during  labour,  from  narrowness  of  the  orifice 
delaying  the  escape  of  tho  infant.  In  the  slighter 
and  more  recent  cases,  where  the  labia  have  only 
been  agglutinated,  they  may  be  torn  apart  by 
pressure  with  the  thumbs ;  or  by  passing  a  probe 
or  sound  behind  the  line  of  adhesion,  and  tearing 
it  up  with  the  handle  of  a  scalpel,  or  with  the 
nail.  Where  the  union  has  become  organised,  the 
edge  of  the  knife  must  be  employed.  In  any  case 
tho  patient  should  be  anicsthetised ;  and  care 
must  be  taken  subsequently  to  prevent  the  re- 
production, of  the  adhesions. 

2.  Inflammation. — Synon.:    Vulvitis.  —  In 
flammation  of  the  vulva  may  be  (a)  general; 
or  (b)  localised. 

(a)  General  vulvitis. — This  variety  is  found 
affecting  the  apposed  aspects  of  the  labia,  and 
the  whole  of  the  mucous  surface  they  enclose,  up 
to  the  borders  of  the  hymen.  It  may  be  due  to 
gonorrhoeal  infection,  in  which  case  the  catarrhal 
process  is  apt  to  extend  to  the  urethra  and  the 
vagina.  In  infants  and  young  children  of  stru- 
mous constitution,  it  sometimes  arises  from  ex- 
posure to  cold,  want  of  cleanliness,  or  irritation 
from  ascarides  that  have  passed  out  of  the  anus. 
In  the  adult  it  may  result  from  injury,  or  rude 
coition ;  or  from  the  escape  of  acrid  uterine  or 
vaginal  discharges.  It  shows  itself  with  heat, 
and  tenderness  or  sometimes  itching  in  the  part  ; 
a  discharge  of  Wscid  glairy  mucus  bathes  the 
surfaces,  which  sometimes  becomes  purulent,  and 
glues  together  the  labia.  When  the  labia  are 
separated  the  seat  of  the  mischief  is  exposed, 
and  is  seen  to  be  red,  and  sometimes  resentfid  of 
touch.  Apart  from  the  constitutional  remedies 
that  may  be  indicated  in  individual  cases,  the 
treatment  consists  in  keeping  the  parts  at  rest,  and 
carefully  clean ;  and  in  bathing  or  douching  the 
surface  with  hot  water,  followed  by  an  astrin- 
gent lotion  or  dusting  powder. 

(6)  Localised  vulvitis. — The  vulvitis  may  be 
localised — (a)  in  the  vestibule ;  {$)  in  the  natn- 
cular  fossa  ;  or  (7)  in  the  muciparous/oWicZcs  and 
glands,  and  especially  in  the  Barthclinian  glands. 
(o)  and  (;8)  occur  under  the  same  conditions  as 
the  more  diffused  inflammation,  and  may  be  a 
source  of  considerable  distress  in  walking  or 
when  the  part  is  touched,  without  being  attended 
by  any  leucorrhosal  discharge.  Such  cases  re- 
quire the  same  treatment  as  cases  of  general 
vulvitis ;  only  it  is  important  to  make  the  appli- 
cjitions  directly  to  the  affected  spot,  and  hence  it 
is  usually  best  to  apply  sulphate  of  copper,  in 
the  form  of  a  solid  crystal.  (7)  Inflammation 
in  the  Bartholinian  glands  is  the  commonest 
cause  of  IMal  abscess.  It  may  attack  females 
at  any  age,  but  is  most  frequently  seen  in  women 
from  twenty  to  thirty,  whether  married  or  un- 
married. It  may  arise  during  pregnancy,  and 
some  women  are  liable  to  repeated  attacks,  the 
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glands  becoming  swollen  and  cystic  whenever  the 
patient  gets  a  chill.  In  some  cases  there  is  pro- 
fuse secretion,  which  escapes  freely.  Par  more 
frequently  the  swelling  in  the  lining  of  the  duct 
leads  to  occlusion.  This  occlusion  is  in  some 
instances  transitory,  and  when  the  swelling  in 
the  duct  and  around  its  orifice  subsides,  the 
secretion  that  had  accumulated  escapes.  In 
other  instances  the  duct  becomes  permanently 
closed.  These  are  the  cases  where  the  patient 
acquires  a  swelling  in  the  labiimi  majus  of  the 
affected  side,  varying  in  size  from  a  pigeon's  to 
a  hen's  egg.  The  accumulated  fluid  may  be 
clear  and  limpid;  but  often  it  is  turbid  and 
distinctly  purulent.  In  all  the  suppurative  cases, if 
the  cyst  be  evacuated  through  a  small  opening, 
the  fluid  is  apt  to  reaccumulate,  and  the  cyst- 
walls  are  now  more  likely  to  be  the  seat  of  a 
mischievous  inflammation.  So  that  the  treat- 
ment consists  first  in  trying  to  reduce  the  in- 
flammation with  hot  fomentations  or  poultices, 
perhaps  aided  by  sedative  lotions  containing  bella- 
donna or  laudanum,  with  the  view  of  getting  the 
orifice  relaxed ;  and  where  the  contents  do  not 
escape  through  the  duct,  the  cyst  should  be 
freely  opened,  and  the  cavity  cauterised.  Hu- 
guier's  suggestion,  to  extirpate  the  gland,  is  not 
ordinarily  required,  especially  if  the  evacuation 
be  effected  with  a  Paquelin's  thermo-cautery, 
which  first  makes  a  large  and  safe  cut  into  the 
cyst,  and  can  then  be  applied  to  the  interior,  so 
as  to  destroy  the  secreting  surface. 

Specific  inflammations. — ^The  specific  inflam- 
mations, gonorrheal  and  syphilitic,  are  treated  of 
in  their  respective  articles.  But  it  is  to  be  noted 
that  the  vulva  may  be  the  seat  of  erysipelas;  and 
female  children  have  sometimes  suffered  from  a 
gangrenous  vulvitis  or  noma,  of  the  same  nature 
as  the  noma  of  the  mouth  and  cheeks,  which  may 
come  on  after  some  of  the  eruptive  fevers,  such 
as  scarlatina,  and  require  the  same  kind  of 
treatment,  with  chlorate  of  potash  and  tincture 
of  the  muriate  of  iron  and  stimulants,  from  an 
early  stage  of  the  mischief. 

3.  Eruptions. — Various  forms  of  eruption 
may  be  met  with  in  the  vulva,  sometimes  on  the 
nymphae  or  internal  aspect  of  the  labia  majora, 
sometimes  on  the  external  aspect,  and  extending 
to  the  mons  Veneris,  or  inside  of  the  thighs.  The 
commonest  are  eczema,  erythema,  herpes,  'prurigo, 
and  acne.  They  are  diagnosed  and  treated  in  the 
same  way  as  the  same  affections  in  other  situa- 
tions. It  is  to  be  remembered,  however,  that 
the  tendency  to  chronicity,  which  is  a  marked 
feature  of  inflammatory  processes  in  the  sexual 
apparatus  generally,  is  apt  to  show  itself  in  these 
Tulvar  eruptions,  and  that  patients,  from  motives 
of  delicacy,  are  apt  to  allow  them  to  remain  un- 
treated for  too  great  a  length  of  time.  _  Further, 
many  of  them  give  rise  to  itching,  which  tempts 
the  patient  to  rub  and  scratch  herself  to  obtain 
relief,  and  may  thus  cause  pruritus. 

4.  Pruritus.— iETiOLOGT.  — Itching  of  the 
vulva  is  a  not  infrequent  symptom  of  so™^ 
the  eruptive  and  inflammatory  affections  oi  the 
part,  either  when  these  are  healing  or  have  got 
into  a  chronic  stage,  and  it  may  remain  as  a  per- 
manent trouble  after  healing  has  taken  place,  it 
the  patient  have  acquired  the  habit  of  reUeving 
herself  by  friction.    Sometimes  it  is  reflex,  from 


OF. 


1767 

rectua,  or  when  the 


osyuric  irritation  in  the 

worms  have  travelled  from  the  anus  to  the  vulva. 
Or  it  may  be  associated  with  disease  of  the  va^- 
gina  or  iiterus,  as  in  cases  of  chronic  colpitis  or 
carcinoma  of  the  cervix,  in  which  the  itching 
may  either  be  due  to  irritation  from  the  nature 
of  the  discharge,  or  bo  a  reflex  phenomenon. 
In  some  instances  it  can  be  traced  to  circulatory 
disturbance  in  the  labia,  as  when  the  veins  are 
enlarged,  and  in  the  congestion  of  early  preg- 
nancy. In  others  the  renal  secretion  is  at  fault ; 
and  it  is  such  a  common  phenomenon  in  women 
who  are  the  subjects  of  diabetes,  that  in  every 
patient  who  suffers  from  pruritus  vulvae,  the 
urine  should  be  tested  for  sugar.  Lastly,  there 
are  some  cases  that  can  only  be  described  as 
idiopathic. 

Stmttoms. — The  itching  may  be  localised  on 
the  internal  aspects  of  the  nymphse,  or  of  the 
labia  majora,  or  around  the  clitoris  or  the  peri- 
nseum.    In  most  cases  of  long  standing  it  be- 
comes diffused  all  around  to  the  anus  and  inside 
of  the  thighs.    Sometimes  it  is  temporary,  as 
in  the  pruritus  of  pregnancy,  which  passes  off 
under  careful  management  in  a  few  weeks,  or  in 
rarer  cases  during  the  puerperium ;  in  other  pa- 
tients it  becomes  chronic,  and  constitutes  one  of 
the  most  distressing  troubles  to  which  the  female 
is  liable.    The  itching  may  come  on  only  occa- 
sionally.   For  the  most  part  it  is  likeliest  to 
prove  distressing  when  the  patient  is  warm,  as 
at  bedtime,  or  after  exercise ;  but  with  some  the 
feeling  is  never  quite  in  abeyance,  and  the  patient 
has  the  almost  constant  desire  to  relieve  herself, 
as  for  a  time  she  can  do,  by  scratching,  or  rather, 
rubbing  the  parts  with  her  dress  or  a  towel, 
until  the  pain  overcomes  the  feeling  of  itch,  or 
sometimes  until  the  collapse  consequent  on  the 
onanistic  orgasm  which  she  has  involuntarily 
produced,  renders  her  for  a  time  less  sensitive 
to  her  trouble.   The  result  of  such  friction,  how- 
ever, is  to  keep  up  the  local  irritation ;  so  that 
even  in  cases  where  there  may  not  originally 
have  been  any  local  pathological  change,  but 
where  the  itching  and  friction  have  persisted  for 
months  or  years,  the  skin  and  mucous  mem- 
brane become  thickened  and  indurated,  and  a 
condition  resembling  that  of  a  chronic  eczema 
becomes  induced.    In  two  cases  the  writer  has 
seen   epitheliomatous  nodules  develop  at  the 
sides  of  the  clitoris  and  in  the  vestibule. 

Treatment.  —  When  diabetes  is  present  it 
must  be  combated;  and  if  the  patient  is  gouty, 
or  have  her  urine  too  acid  or  alkaline,  these  con- 
ditions must  be  rectified.  Morbid  processes  that 
may  be  present  in  the  vulva  or  other  neighbour- 
ing structures  must  be  treated  according  to  the 
requirements  of  the  case.  A  carefully  regulated 
non-stimulating  diet  should  be  enjoined,  and  a 
due  amount  of  exercise.  The  internal  remedies 
that  have  been  found  most  helpful  are  bromide  of 
potassium  and  arsenic.  Then,  for  the  relief  of 
the  itching,  the  patient  must  be  warned  against 
the  danger  of  rubbing  the  parts,  and  be  taught 
to  soothe  it  by  bathing  with  very  warm  or  some- 
times vrith  cold  water,  and  drying  the  parts  with 
a  soft  towel  or  napkin.  It  can  be  stiU  bettor 
allayed  by  mopping  with  a  lotion  containing 
infusion  of  tobacco  or  belladonna  or  opium ;  or 
by  applying  afterwards  a  piece  of  lint  soaked  in 
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black  lotion,  or  a  lotion  of  acetate  of  lead.  The 
most  effectual  sedatives  are  ointments  containing 
sulphur,  camphor,  tfir,  carbolic  acid,  thymol, 
iodide  of  lead,  bichloride  of  mercury,  bismuth, 
prussic  acid,  or  iodoform  (deodorised  with  tou- 
quin  bean). 

5.  Tumours. — The  following  enlargements 
may  be  found  in  the  vulva : — 

(«)  Hypei-tropky.  —  The  clitoris  has  some- 
times been  found  of  a  size  sufficient  to  cause  dis- 
comfort, and  warrant  its  removal.  Far  more 
frequently  the  nymphse  are  of  unusual  dimen- 
sions, their  margins  projecting  beyond  the  labia, 
and  then  they  are  liable  to  become  the  seat  of 
ulcerative  processes,  and  require  to  be  trimmed, 
which  may  be  done  with  the  knife  or  scissors, 
but  better  with  the  thermo-cautery.  Enlarge- 
ments of  the  labia  majora,  in  the  form  of  elephan- 
tiasis, are  met  with  among  Hindu  women.  The 
mass  is  sometimes  of  enormous  size,  and  in 
consequence  of  the  calibre  of  the  nutrient  vessels, 
ablation  is  apt  to  be  attended  with  dangerous 
haemorrhage,  so  that  the  application  of  an  elastic 
ligature  is  in  most  cases  the  best  means  of 
effecting  its  removal. 

(6)  Hernia. — Hernial  protrusions  may  occur 
into  the  labia,  and  be  found  among  the  swellings 
of  this  part.  The  detection  and  treatment  are 
to  be  effected  and  conducted  as  in  the  case  of 
other  hernise. 

(c)  Cysts. — Cystic  swellings  are  found  in  the 
upper  part  of  the  labia,  when  the  canal  of  Nuck 
becomes  the  seat  of  an  accumulation  of  fluid, 
which  corresponds  to  hydrocele  of  the  cord  in 
the  male ;  or  lower  down,  when  the  duct  of  a 
Bartholinian  gland  has  become  occluded,  and  the 
secretion  of  the  acini  accumulates  so  as  to  dis- 
tend the  gland  witbout  its  becoming  inflamed. 
If  a  complete  aspiration  in  either  case  is  not 
followed  by  perfect  cure,  and  the  fluid  re- 
accumulates,  as  it  is  apt  to  do,  the  second  tap- 
ping should  be  accompanied  with  an  injection  of 
iodine ;  and  in  the  case  of  the  Bartholinian  cyst, 
the  wall  of  which  is  formed  of  a  mucous  rather 
than  of  a  serous  membrane,  the  evacuation  may 
require  to  be  effected  through  a  larger  opening, 
and  followed  by  the  application  of  a  more  powerful 
escharotic. 

(d)  Nm  growths. — Various  neoplasms  may 
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have  their  seat  in  the  vulva.    At  the  orifice  ot 
the  urethra  not  infrequently  small  red-flesh 
growths,  the  so-called  urethral  caruncles,  make 
their  appearance.     They  are  sometimes  unat/- 
tended  with  any  symptom  ;  more  frequently  they 
cause  intense  suffering  during  micturition,  during 
coitus,  or  when  the  patient  Ukes  exercise.  The 
pain  is  usually  referred  to  the  urethral  orifice, 
but  it  is  sometimes  reflected  to  distant  parts,  as, 
to  the  heel.    Relief  from  suffering  may  be  tem- 
porarily obtained  by  application  of  sulphate  of 
copper  or  nitrate  of  silver;  but  cure  is  only 
effected  by  removal  of  the  growth.    It  is  impe- 
ratively nece.ssary  to  remove  not  only  the  small 
red  body,  but  the  portion  of  the  urethra  from 
which  it  springs,  and  the  raw  surface  should  be 
freely  cauterised  if  the  ablation  have  not  been 
effected  with  a  thermo-cautery.    Specific  swell- 
ings, warty  or  gummatous,  are,  of  course,  fre- 
quently to  be  met  with  on  the  vulva.  Lipomata 
sometimes  grow  under  the  skin  of  the  labia 
pudendi.  More  frequently  fibrmnata  occur,  which 
may  attain  considerable  size,  and  demand  re- 
moval.   La,stly,  the  law  that  carcinomaia  have 
a  predilection  for  surfaces  where  a  transition 
takes  place  from  one  variety  of  epithelium  to 
another,  is  illustrated  by  the  frequency  with 
which  different  forms  of  cancer  affect  the  vulva. 
Their  development,  symptoms,  and  treatment 
present  no  special  features.    Only  it  is  well  to 
remember  that  when  the  mischief  is  met  with  in 
a  stage  where  there  is  still  hope  of  its  eradica- 
tion, it  is  best  to  effect  the  removal  of  the  neo- 
plasm by  some  of  the  bloodless  methods  with 
which  modern  surgery  has  become  familiar.  The 
tissues  in  which  the  growth  develops  are  very 
vascular ;  and  whilst  in  some  situations — as  at 
and  around  the  clitoris — it  is  comparatively  easy 
to  control  haemorrhage  by  pressure  against  the 
pubic  bones,  in  the  parts  immediately  to  the  side 
and  back  of  the  vaginal  aperture  the  bleeding 
from  a  cut  surface  is  apt  to  be  uncontrollable  and 
dangerous.     Hence   commencing  carcinomata 
ought  to  be  extirpated  with  the  ^craseur,  or  better 
still  with  Paquelin's  thermo-cautery,  which  is 
the  most  serviceable  of  all  instruments  for  the 
removal  of  the  different  varieties  of  neoplasm 
that  infest  the  vulva. 

Alexander  Russell  Simpson. 
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■WAKEFTTLN-ESS.      Sleep,  Disorders  of. 

"WASTS.    See  VERKUCiB. 

WASTING.— A  synonym  for  atrophy.  See 
Atrophy,  General  ;  and  Atrophy,  Local. 

WASTING  PALSY.— A  synonym  for 
progressive  muscular  atropliy.  See  PEOGEESsrpK 
MusccLAu  Atrophy. 


WATEB,  etiological  Relations  of.  See 

Disease,  Causes  of ;  and  Public  Health. 

WATEB,  Therapeutics  of.  See  Baths; 
Hydrotherapbtjtics  ;  Mineral  Waters  ;  and 
Sea  Air,  Sea  Baths,  and  Sea  Voyages. 

WATEB  BBASH.  -A  popular  synonym  for 
pyrosis.    See  PyrosIs. 

WATEB  OANKEB.  —  A  synonym  for 
cancrum  oris.    -Sec  Cancedm  Objs. 


WATEE  ON  THE  jBEAIN. 


WHITLOW. 
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WATEB  ON  THE  BBAIir.— A  popijar 
eynouymtbrliydrocephalus.  (SteHYDEOCBPHALUs, 
Chronic. 

WATEBS,  MUSTEBAL.  See  Minbeai 
Watebs. 

WAXY  DISEASE.— One  of  the  synonyms 
for  albuminoid  disease.  See  Albuminoid  Dis- 
ease. 

WEAL,  WALE,  or  WHEAL.— This  is 
an  Old-English  word  signifying  the  mark  of  a 
stripe,  that  is,  the  prominent  pale  ridge  caused 
by  the  stroke  of  a  lash  upon  the  skin.  The  term 
is  applicable  especially  to  the  prominent  risings 
of  a  lengthened  figure  which  are  met  with  in 
urticaria,  in  contradistinction  to  the  button-like 
tubercles  or  protuberances  of  that  affection.  See 
Ubticahia. 

WEILBACH,  in  G-ermany.— Sidphur 
waters.    See  Minehal  Watbbs. 

WEN. — A  popular  term  for  a  tumour  of  the 
integument,  without  reference  to  its  pathological 
structure.  Wens  are  commonly  fleshy  or  en- 
cysted ;  in  the  latter  case  proceeding  from  disten- 
sion of  the  sac  or  excretory  duct  of  a  cutaneous 
gland,  more  especially  a  sebiparous  gland. 

WET-PACK.    See  Htdbotherapeutics. 

WHEEZING. — A  peculiar  sound,  of  a  dry 
piping  or  whistling  character,  which  may  be 
heard  in  connection  with  the  respiratory  organs 
during  the  act  of  breathing,  and  caused  by  cer- 
tain forms  of  obstruction  to  the  passage  of  air. 
See  Asthma;  Bronchi,  Diseases  of;  and  Physi- 
cAi  Examination. 

WHIFFING. — A  peculiar  quality  of  a  mur- 
mur heard  in  connection  with  the  heart  and 
vessels.  See  Heabt,  Valves  of,  Diseases  of; 
and  Physical  Examination. 

WHIP-WOBM. — This  term  is  not  unfre- 
quently  applied  to  the  small  human  nematode 
that  is  better  known  to  the  profession  as  the 
Trichocephalus  dispar.  Several  of  the  older 
writers,  following  Buttner,  supposed  that  the 
whip-like  portion  of  the  body  formed  the  tail ; 
hence  the  generic  term  Triohuris  under  which 
they  described  the  parasite.  Whip-worms  not 
only  infest  man,  but  also  several  of  our  domesti- 
cated animals,  which  latter,  however,  as  in  the 
case  of  the  human  host,  rarely  suffer  in  conse- 
quence of  the  invasion.    See  Teichocbphalus. 

T.  S.  COBBOLD. 

WHISPEBING  PEOTOBILOaUT.— A 
form  of  pectoriloquy  in  which  the  whispered 
voice  is  distinctly  heard.  See  Pbctobilo(iuy  ;  and 
Physical  Examination. 

WHITE  GTTlvr.— A  popular  name  for  the 
white  form  of  strophulus,  8.  albidus.  SeeSTRO- 
phulus. 

WHITE  LEG. — A  synonym  for  phlegmasia 
dolens.    See  Phleomasia  Dolbns. 

WHITE  SWELLING.— A  synonym  for 
scrofulous  disease  of  a  joint.  See  Joints, 
Diseases  of. 


WHITES. — A  common  synonym  for  leucor- 
rhoea.    See  Leucoebhcea. 

WHITLOW.— Synon.:  Paronychia;  Fr. 
Panaris  ;  Tourniole  ;  Ger.  Paronychia. 

Definition. — Whitlow  is  a  term  somewhat 
loosely  applied  to  any  acute  inflammation  of  the 
finger  or  thumb,  which  tends  rapidly  to  termi- 
nate in  suppuration,  and  is  not  limited  to  the 
matrix  of  the  nail,  in  which  case  it  would  be 
called  onychia. 

Whitlow  may  be  divided  into  four  chief 
varieties,  but  these  often  merge  into  one  another. 

1.  Paronyokia  ungualis. — Synon.  :  Super- 
ficial whitlowofAbernethy. — This  form  is  limited 
to  the  ungual  phalanx.  The  skin  only  is  affected, 
and  frequently  at  the  side  of  the  nail.  It  com- 
mences usually  as  the  result  of  some  shght 
injm-y,  such  as  a  bruise  or  puncture,  or  from  the 
inoculation  of  septic  or  other  irritating  matter. 
The  first  signs  are  heat,  tenderness,  and  itching 
in  the  inflamed  part.  The  pain  is  not  severe. 
On  the  third  or  fourth  day  pus  forms,  raising  the 
epithelium  from  the  cutis  vera,  and  as  it  cannot 
point  through  the  dead  cuticle  it  remains  pent 
up,  and  the  tension  so  caused  increases  the  pain, 
and  if  unrelieved  leads  to  ulceration  of  the  true 
skin,  the  pus  then  finding  its  way  into  the 
cellular  tissue  beneath.  The  whitlow  then 
merges  into  the  second  variety.  It  may  also 
spread  to  the  matrix  of  the  nail,  and  so 
become  complicated  with  onychia.  If  relieved 
early,  by  cutting  away  the  cuticle  which  has  been 
raised  by  the  pus,  it  seldom  leads  to  any  im- 
pleasant  consequences. 

Tebatment. — The  treatment  consists  in  bath- 
ing the  finger  frequently  in  hot  water,  and 
applying  lint  soaked  in  hot  water,  which  is 
cleaner  and  better  than  a  poultice.  A  com- 
bination of  equal  parts  of  glycerine  and  extract 
of  belladonna  will  be  found  an  invaluable 
application,  frequently  cutting  the  inflammation 
short,  and  always  relieving  the  pain.  As  soon 
as  there  is  any  sign  of  the  cuticle  being  raised 
by  fluid  beneath,  it  should  be  cut  away  with  a 
pair  of  scissors,  or  a  razor  or  sharp  knife.  An 
incision  is  never  necessary. 

A  form  of  superficial  whitlow  is  sometimes 
seen  occurring  without  any  apparent  cause,  and 
attacking  one  finger  after  another.  The  fluid 
beneath  the  cuticle  is  not  always  purulent^ — 
sometimes  being  merely  albuminous,  and  mixed 
with  flakes  of  lymph.  It  never  leads  to  any 
deep  suppuration.  It  is  most  common  in 
children  and  females,  and  is  consequent  upon 
general  debility.  It  is  described  by  the  French 
under  the  name  of  Tourniole  or  Panaris  phlyo- 
tenoide.  It  is  a  troublesome  affection,  and 
difficult  to  get  rid  of.  Tonics  and  iron  are  the 
most  important  remedies.  Sometimes  arsenic  is 
of  use. 

2.  Paronychia  cellulosa. — The  inflamma- 
tion in  this  variety  commences  in  the  cellular 
tissue  of  the  pulp  of  the  ungual  phalanx.  It 
arises  almost  invariably  as  the  result  of  some 
slight  puncture  or  other  injury,  or  as  the  con- 
sequence of  neglecting  the  variety  just  described. 
The  tip  of  the  finger  is  swollen,  tense,  and  ex- 
cessively tender.  There  is  severe  burning, 
throbbing  pain,  and  possibly  red  lines  spread- 
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jng  from  the  inflamed  part  in  the  course  of  the 
lymphatics.  There  is  more  or  less  fever,  with 
general  constitutional  disturbance.  Pus  forms 
hy  the  third  or  fourth  day.  It  tends  to  point 
through  the  skin,  but  the  thick  cuticle  usually 
resists  its  pressure  for  some  time,  and  if  tliis 
be  not  cut  away  early  the  gravest  results  may 
ensue.  The  pus  may  find  its  way  into  the 
sheath  of  the  flexor  tendons ;  or  the  bone  may 
be  exposed,  and  necrosis  may  follow,  the  disease 
then  merging  into  the  two  following  varieties. 
If  an  incision  be  made  about  the  fourth  or  fifth 
day,  a  large  slough  ynll  usually  be  found  be- 
neath the  skin. 

Tkeatment. — A  free  incision'  must  be  made 
longitudinally  into  the  pulp  of  the  finger  as  soon 
as  the  condition  is  recognised,  and  by  this  means 
all  complications  will  be  averted.  If  the  pus 
have  already  found  its  way  through  the  cutis, 
and  be  pent  up  beneath  the  epidermis,  it  is  often 
suiiicient  merely  to  cut  away  the  loosened 
cuticle  with  scissors.  In  other  respects  the 
treatment  is  the  same  as  for  the  first  variety. 

3.  Paronycliia  tendinosa. — Synon.  :  Thecal 
abscess. — This  is  usually  classed  with  whitlow, 
and  is  often  secondary  to  the  other  varieties.  It 
frequently  begins,  however,  as  a  primary  inflam- 
mation of  the  sheath  of  the  flexor  tendons.  It 
is  supposed  by  some  to  be  related  to  erysipelas, 
and  in  many  cases  it  probably  is  so ;  but  fre- 
quently its  cause  is  uncertain.  It  may  arise  from 
a  wound  opening  the  sheath  of  the  tendon,  but 
then  would  hardly  be  called  a  whitlow.  The 
whole  finger  swells,  and  becomes  tense  and  red. 
The  pain  is  most  severe,  usually  shooting  up  the 
hand  and  arm.  Pus  forms  early,  and  if  not 
evacuated  by  incision,  exposes  the  bones,  destroys 
the  tendons,  burrows  into  the  joints,  and  rapidly 
destroys  the  finger.  If  affecting  the  thumb  or 
little  finger,  the  sheaths  of  which  are  continuous 
with  the  common  sheath  at  the  wrist,  the  sup- 
puration rapidly  extends  to  the  palm  of  the 
hand,  and  to  the  forearm  above  the  annular 
ligament.  The  wrist-joint  may  then  be  opened, 
and  destruction  of  the  whole  hand  result. 
The  constitutional  disturbance  and  fever  are 
usually  very  marked.  The  disease  is  most 
common  after  middle  life,  and  in  patients  of  a 
broken  constitution.  The  affected  finger  or 
hand  seldom  recovers  perfect  utility  ;  and  death 
is  not  uncommon,  either  from  exhaustion  or  from 
some  secondary  complication. 

Treatment. — Hot  baths  to  the  hand,  fomen- 
tations and  poultices,  and  free  and  early  incisions 
are  required.  Glycerine  and  belladonna  is  a 
most  useful  application.  Stimulants,  good  diet, 
and  tonics  are  alwayssnecessary. 

4.  Paronychia  osseosa. — This  is  a  some- 
what rare  variety  of  whitlow,  arising  sometimes 
from  injury,  sometimes  without  apparent  cause. 
It  is  an  acute  inflammation  of  the  periosteum  of 
the  ungual  phalanx.  It  is  characterised  by 
redness  and  swelling,  with  most  intense  aching 
and  tensive  pain,  and  acute  tenderness.  If  an 
mcision  be  made  as  soon  as  pus  is  recognised, 
the  bono  will  be  found  to  be  already  bare  and 
necrosed.  This  condition  can  only  bo  averted  by 
cutting  down  to  the  bone  before  suppuration  has 
occurred,  and  this  is  rarely  possible. 

Teeatment.— This  is  the  same  as  in  the  other 


varieties,  namely,  hot  applications  and  free  in- 
cisions. Tlio  necrosed  phalanx  must  be  removed 
as  soon  as  it  is  loose.  If  more  than  one  phalanx 
be  affected,  ampubttion  may  be  necessary. 

One  or  two  points  common  to  the  treatment  of 
all  varieties  require  further  notice.  All  incisions 
should  be  made  as  far  as  possible  in  the  middle 
line,  so  as  to  avoid  wounding  the  digital  arteries. 
The  sheath  of  the  flexor  tendons  should  on  no 
account  be  opened,  unless  there  is  pus  within  it. 
In  all  doubtful  cases  an  anaesthetic  should  be 
administered,  the  limb  made  bloodless  by  Es- 
march's  method,  and  the  incision  carried  care- 
fully towards  the  flexor  tendons.  In  this  way 
the  exact  situation  of  the  pus  can  with  certainty 
be  ascertained,  and  an  unnecessary  wound  of  the 
sheath  of  the  tendon  avoided.  Incisions  are  fre- 
quently made  into  the  pulp  of  the  ungual  pha- 
lanx of  the  finger  when  the  pus  is  really  on  the 
dorsum.  This  arises  from  the  sense  of  fluctua- 
tion yielded  by  a  swollen  finger  covered  by 
somewhat  thick  cuticle.  In  all  cases  the  cuticle 
should  be  cut  away  as  soon  as  it  is  loose,  and 
not  allowed  to  hang  about  in  shreds  caked  with 
putrid  pus  and  linseed  meal.  The  best  applica- 
tion in  all  eases  is  boracic  acid  lint,  three  or  four 
layers  thick,  wetted  with  hot  water,  and  covered 
by  oiled-silk  and  cotton  wool.  This  is  perfectly 
clean,  and  in  every  way  as  efficient  as  a  poul- 
tice. Soaking  the  hand  frequently  for  an  hour  at 
a  time  in  an  arm-bath  usually  gives  great  relief 
in  the  more  severe  forms. 

Makcus  Beck. 

WHOOPITTG-COUGH.  —  Synon.  :  Kin- 
cough  ;  Hooping-cough ;  Pertussis ;  Fr.  Coque- 
luche;  Ger.  Keiichhmten. 

Definition. — An  infectious  specific  disease, 
chiefly  affecting  children,  lasting  six  or  eight 
weeks,  rarely  attacking  the  same  person  twice, 
and  accompanied  by  a  peculiar  spasmodic  cough. 
The  cougli,  not  characteristic  till  the  second 
week,  comes  on  suddenly  with  some  quick,  short, 
forcible  expirations,  and  flushed  face;  then  a 
long,  shrill  inspiration,  or  whoop,  and  several 
rapid  coughing  efforts  in  repeated  paroxysms 
occur,  ending  in  the  expulsion  of  viscid  mucus, 
or  in  vomiting.  A  return  of  cough  is  readily 
excited  for  some  time  after  the  disease  has  sub- 
sided. 

.ZEtiology. — Infectious  particles  thrown  off 
by  the  cough,  and  carried  to  the  air-passages  of 
the  susceptible,  there  fixing  and  multipl3-ing, 
set  up  the  same  series  of  disturbances  by 
which  they  are  produced,  reproducing  abund- 
antly more  infectious  material.  Whooping-cough 
occurs  in  epidemics,  chiefly  prevalent  in  the 
spring,  extending  over  a  large  part  of  any  town 
or  district  associated  by  various  means  of  inter- 
communication, or  by  common  educational  es- 
tablishments, and  spreads  as  long  as  young 
children  who  have  not  had  the  disease  before 
are  brought  within  its  influence.  For  a  disease 
of  this  kind,  attacking  the  respirator}'  surfaces, 
and  then  exciting  a  specific  secretion,  witi 
violent  cough  to  scatter  it,  a  more  widely  dif- 
fused air- borne  infection  might  be  imagined  than 
for  other  infectious  diseases.  There  is  no  proof 
that  such  infection  is  ever  carried  across  anj'  wide 
distances ;  what  the  limit  may  be  for  such  trans- 
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portadon  is  quite  uncertain.    From  the  recep- 
tion of  infection  to  the  eyidence  of  its  effects, 
an  interval  for  incubation  always  intervenes. 
When  childi-en  are  said  to  have  been  attacked 
soon  after  exposure  to  keen  air,  this  has  only 
roused  into  act  ivity  a  cause  already  in  operation. 
Some  quality  of  the  air  or  season  may  act  as  a 
predisposing  cause.    Certain  bodily  states — the 
condition  of  teething,  and  that  left  after  measles 
and  some  other  diseases — predispose  the  mucoiis 
surfaces  to  receive  and  foster  the  germs  of 
■whooping-cough.  This  infection  is  often  received 
with  that  of  measles,  and  the  characteristic  cough 
of  the  one  disease  is  not  recognised  till  the  rash 
of  the  other  has  passed  away.  Three  weeks  may 
elapse  before  children,  who  have  been  exposed 
to  infection,  show  signs  of  it  by  the  whoop ; 
they,  therefore,  should  not  mix  with  others  who 
are  susceptible  till  this  period  is  safely  over. 
Infection  persists  for  six  or  eight  weeks  after 
the  disease  is  declared ;  after  this  there  may  be 
a  return  of  cough  or  spasm  without  fresh  danger 
of  infection.  During  the  illness  any  bit  of  mucus 
thrown  off  by  the  cough  may  be  the  medium  of 
infection;  whether  other  secretions  are  infec- 
tious is  a  matter  of  doubt ;  emanations  from  the 
sufferers  may  be  so  even  after  death.    The  dis- 
ease is  readily  propagated  \)j  fomites  ;  it  is  fre- 
quently carried  from  house  to  house  by  the 
clothes  of  visitors;  the  sick  create  an  atmosphere 
around  themselves  into  which  the  susceptible 
cannot  enter  without  danger  of  being  seized ;  a 
portion  of  this  atmosphere  is  easily  removed 
and  carried  in  the  folds  of  dress  to  other  houses 
and  rooms.  Some  infectious  particles  cling  to  the 
clothing  of  convalescents  for  a  long  time.  Active 
infection  is  given  off  by  those  affected  slightly, 
or  only  beginning  to  be  so,  while  sickening  for 
the  disease  ;  even  the  insusceptible,  "who  are  not 
liable  to  suffer  in  the  same  way  again,  may 
have  slight  cough  or  irritable  throat  after  being 
•with  the  sick,  and  so,  ailing  little  or_  nothing 
themselves,  be  the  means  of  carrying  infection 
elsewhere. 

Whooping-cough  prevails  so  extensively  in 
early  childhood,  that  it  is  rare  to  find  anyone 
grow  up  -without  having  been  exposed  to  it. 
Those  "who  escape  infection  in  childhood  mostly 
escape  it  altogether.  Adults  are  rarely  seized. 
When  this  happens — and  no  age  is  exempt — the 
disease  goes  through  its  full  course  with  the 
same  symptoms  as  in  infancy,  but  with  none  of 
the  dangers  then  arising,  only  with  the  vexa- 
tions of  a  tireeome  and  embarrassing  ailment. 

The  greatest  number  of  cases  occur  in  children 
under  eight  years  of  age.  It  is  one  of  the  three 
diseases  most  fatal  to  young  infants,  and  like  the 
bronchitis  of  cold  weather,  and  the  diari-hoea  of 
summer,  is  most  fatal  to  the  youngest;  it  differs 
from  these  in  not  being  more  fatal  either  in  very 
hotor  in  very  cold  years.  Whooping-cough  comes 
next  to  scarlet-fever  in  the  number  of  deaths 
attributable  to  it  in  this  country,  the  propor- 
tional mortality  from  this  cause  beingfive  or  six  per 
ten  thousand  of  population,  and  nearly  2|  per  cent, 
(one-fortieth)  of  yearly  deaths  from  all  causes. 
Three-fourths  of  all  the  deaths  from  it  are  ot 
children  under  two  years  of  ago  ;  yet  more  than 
40  per  cent,  of  aU  the  mortality  falls  m  the  first 
vear,  over  30  in  the  second,  about  15  in  the 


third,  6  in  the  fourth,  4  in  the  fifth  year, 
and  less  than  4  per  cent  in  the  next  five  years. 
Sex  has  a  marked  influence  on  the  fatality  of 
whooping-cough.  Girls  suffer  more  than  boys. 
While  half  the  attacks  of  boys  are  severe, 
five-sixths  of  the  attacks  among  girls  are  so; 
the  deaths  of  girls  being  nearly  one-third  more 
than  of  boys.  If  the  proportion  of  deaths  to 
attacks  is  put  at  2|  percent.,  so  great  is  the  dif- 
ference made  by  age,  that  the  range  must  be  from 
10  per  cent,  or  more  in  the  first  two  years  to 
a  decreasingly  lower  rate  afterwards,  with  a 
smaller  variation  for  sex.  Eace  and  climate 
make  little  or  no  difference  as  to  the  liability  to 
whooping-cough.  Season  has  an  influence  on  its 
epidemic  extension ;  this  with  us  is  always  in 
the  spring.  Cold  indirectly  adds  to  the  inten- 
sity of  the  disease ;  it  is  increased  by  over- 
crowding, bad  ventilation,  and  the  confinement 
of  the  sick  in  close  apartments.  All  the  hygienic 
defects  which  lead  to  rickets  in  that  way  add 
greatly  to  the  bad  effects  of  whooping-cough. 

The  period  of  incubation  is  well-marked  in 
all  cases,  and  extends  from  four  days  as  the 
shortest  limit,  to  ten  days  or  a  fortnight  as  the 
longest ;  in  the  latter  instance,  a  solitary  one, 
no  catarrhal  symptoms  were  noticed  tiU  thirteen 
days  after  a  single  limited  exposure,  the  whoop 
appearing  ten  days  after  that.  Usually  some 
catarrhal  and  febrile  symptoms,  with  or  with- 
out cough,  appear  from  the  fourth  to  the  seventh 
day  after  exposure  to  infection.  The  invasion,  or 
catarrhal ,  stage  lasts  a  week.  The  whoop  mostly 
begins  ten  days  from  the  ingress,  unless  acci- 
dentally delayed ;  it  has  been  heard  as  early  as 
the  eighth  day,  or  as  late  as  the  twenty-fifth 
and  even  later,  or  not  at  all.  A  healthy  infant, 
born  amidst  whooping-cough,  sickened  at  the 
end  of  the  first  week,  and  survived  a  fortnight ; 
another,  it  is  said,  was  infected  on  the  second 
day,  and  whooped  on  the  eighth.  A  child,  whose 
mother  had  herself  been  four  weeks  ill  with 
this  disease,  is  stated  to  have  been  born  with 
whooping-cough.  The  complaint  has  not  been 
directly  produced  by  inoculation. 

Pathology  and  Anatomical  Chaeaotbrs. — 
The  course  and  duration  of  all  the  symptoms  of 
pertussis  are  too  constant  and  definite  for  the 
cough  and  other  results  of  the  disease  to  be  de- 
duced from  the  effects  of  any  kind  of  local  irritant 
on  the  mucous  surfaces  of  the  air-passages.  A 
specific  catarrh  with  hyperaesthesia  is  admitted  by 
all  Is  this  located  chiefly  in  the  bronchi  (Brous- 
sais  and  Guersant);  limited  in  the  first  instance  to 
the  laryngo-pharvngeal  mucous  crypts  (Gendrin); 
or  confined  within  the  larynx  (Beau)  ?  The  latter 
view  is  supported  by  the  redness  seen  extending 
from  the  epiglottis  to  the  vocal  cords  ;  and_  by 
the  tumefaction,  and  viscid  or  puriform  secretion, 
found  in  the  larynx  after  death.  But  the  larnyx 
may  redden  only  when  the  cough  begins,  and 
this  may  bo  excited  by  mucus  rising  into  the 
trachea  from  below  as  well  as  by  that  touching 
the  glottis  from  above.  As  neither  laryngitis  nor 
bronchitis  in  children  is  attended  with  persistent 
spasm,  a  cause  for  this  has  been  sought  in  the 
swelling  of  the  bronchial  lymphatic  glands  so 
often  associated  with  spasmodic  cough.  This 
(  source  of  reflex  excitement  of  the  vagus  is  ap- 
I  plied  by  Dr.  Noel  Gu6neau  de  Mussy  to  explain 
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the  recurrence  of  spasra  long  after  the  usual 
term,  rather  than  advanced  as  an  explanation  of 
the  character  of  the  cough  throughout  the  dis- 
ease ;  ho  suggests,  however,  that  the  absence  of 
spasm  from  the  first  stage  of  the  disease,  or  its 
delay,  may  be  from  the  bronchial  glands  not 
being  very  much  enlarged  in  such  cases.  The 
email  lymphatic  glands  in  the  neck  and  along 
the  trachea  and  bronchi  are  affected  early  both  in 
this  disease  and  in  measles  ;  their  enlargement  is 
much  lesa  marked  in  adults  than  in  children,  yet 
adults  have  the  same  spasm  in  the  second  stage 
of  whooping  cough;  and  in  the  serious  pul- 
monary lesions  after  measles  children  have  not 
the  same  kind  of  cough.    The  explanation  is  in 
the  specific  or  contagious  element.    In  ordinary 
catarrh  or  bronchitis  the  spasm  yields  when 
secretion  begins.  Here  the  same  contagious  matter 
that  began  the  irritation  not  only  keeps  it  up  by 
local  increase,  but,  multiplying  vastly  for  a  cer- 
tain time,  is  thrown  oflf  by  the  surfaces  where  it 
proliferates,  or  to  which  it  is  carried,  perhaps 
with  added  virulence  and  activity.    A  less  per- 
manent, less  energetic,  or  less  extended  irrita- 
tion of  all  the  sensory  terminations  of  the  pneu- 
mogastric  nerve  would  not  so  excite  and  increase 
the  susceptibility  of  the  nerve,  while  diminish- 
ing and  exhausting  its  power,  thus  modifying 
the  nutrition  and  function  of  its  centre  ;  the 
change  so  impressed  continuing  long  after  the 
original  exciting  cause  has  ceased.    A  special 
influence  may  from  the  first  be  attributed  to 
the  specific  cause.    A  certain  degree  of  hyper- 
semia  would  determine  fever,  distend  the  lym- 
phatics, and  excite  cough  by  irritation  of  the 
■peripheral  nerves.    But  the  nerve-centres  both 
of  the  respiratory  and  sympathetic  system  are 
disturbed  in  the  earlier  stages,  and  the  vagus 
specially  implicated  before  the  enlarged  bron- 
chial glands  or  other  local  causes  of  excitation 
are  established.    The  impaired  function  of  the 
pnoumogastric  is  shown  by  the  rapid  and  weak 
pulse,  epigastric  tenderness,  loss  of  appetite, 
weak  respiration,  and  pulmonary  congestion ;  this 
aids  the  impulsion  of  morbid  products  to  the 
bronchial  surface,  hence  a  specific  secretion  and 
a  further  source  of  reflex  irritation,  hyperses- 
thesia,  and  the  special  characters  of  the  cough. 
The  element  of  contagion  whatever  it  may  be,  is 
reproduced  abundantly  in  this  catarrhal  secre- 
tion, for  a  definite  time,  after  which  it  does  not 
reappear  ;  the  cough  or  spasm  may  return  for 
months,  but  no  real  relapse  of  the  disease.  One 
attack  is  protective  against  a  recurrence.  The 
disease  then  is  zymotic,  and  essentially  neither  a 
neurosis  nor  a  bronchitis,  though  both  of  these 
conditions  are  excited  by  it.    Zymosis  may  be 
either  by  a  local  proliferation,  or  a  general  in- 
fection, or  both ;  it  has  been  thought  sufficient 
in  this  case  that  contagia  should  reach  to  the 
surfaces  of  the  air-passages  ;  these  acting  locally 
upon  the  mucous  membrane  may  entail  all  the 
consequences  of  the  disease  in  the  former  mode 
only;  and  some  altered  ciliated  cells,  which  could 
not  possibly  enter  the  blood,  have  been  figured  as 
the  infecting  and  infected  bodies.    On  the  other 
hand,  bacteria,  as  seen  by  V.  Potain,  and  micro- 
cocci, described  by  Letzerich  as  in  mucus  only, 
and  seen  by  others,  abound  in  the  secretions,  pe- 
netrate the  cell-structures,  and  are  found  in  the 


leucocytes  of  the  blood  and  tissues.  These  differ 
little,  if  at  all,  from  those  of  ordinary  occur- 
rence, except  in  their  number  and  rapidity  of 
increase.  It  is  unlikely  that  the  common  forms 
could  acquire  special  quality  from  accidental 
inflammation  around  them;  but  these,  derived 
from  a  special  source,  may  carry  with  them 
special  qualities  setting  up  the  same  action  in  a 
suitable  medium  as  that  in  the  tissue  from  whence 
they  were  derived ;  they  permeate  freely,  and 
the  process  has  ceased  to  be  local  before  the 
signs  of  disease  are  observed.  The  part  taken  by 
the  white  corpuscles  of  the  blood,  as  agents  of 
absorption  and  infection,  cannot  be  overrated. 

As  in  the  exanthemata  the  rash  shows  im- 
paired vaso-motor  nerve-control,  so  in  whooping- 
cough  the  irritability  of  the  surface  of  the 
pharynx,  glottis,  and  trachea  is  early  evidence  of 
disturbed  innervation.    There  is  no  deep-seated 
congestion  of  the  fauces  ;  the  catarrhal  state  is 
more  marked  below  the  glottis  than  above,  the 
trachea  is  often  pale,  the  bronchi  are  always  con- 
gested, and  the  smaller  lymphatic  glands  along 
their  course,  and  beside  the  trachea,  as  well  as 
the  larger  bronchial  glands,  are  red  and  swollen, 
so  as  to  be  constantly  pathognomonic;  later 
these  or  the  mediastinal  glands  may  show  centric 
softening.  The  bronchial  membrane  is  thickened, 
red,  and  covered  with  sticky  masses  of  secretion, 
in  which  groups  of  micrococci  are  fomd ;  the 
viscid  secretion  in  the  smaller  bronchi  is  an  al- 
most constant  condition,  and  its  liability  to  be 
drawn  into  the  pulmonary  alveoli  a  prominent 
character  of  the  disease;  such  blocked  alveoli 
look  like  tubercles  under  the  pleura;  if  punc 
tured  the  contents  will  squeeze  out.  Ecchymoses 
are  seen  on  the  pleurae,  and  sometimes  in  the 
pericardium.    The  oesophagus  is  pale,  but  the 
mucous  membrane  of  the  stomach  is  often  swol- 
len and  red,  with  punctiform  injection  or  pete- 
chial spots  ;  eflfused  blood  has  been  found  in  the 
bowels ;  a  follicular  inflammation  of  the  intestines 
is  associated  with  gastric  catarrh ;  and  there 
is  some   enlargement  of  the  mesenteric  and 
retro-peritoneal  glands.  The  liver  is  more  often 
hyperaemic  than  the  spleen,  with  some  fatty 
cells;  oris  large,  with  yellowish-grey  fatty  change 
in  the  tuberculous  or  rachitic.     There  is  no 
definite  kidney-lesion.    Cerebral  eSusions,  like 
chemosis  or  oedema  of  the  face,  are  the  accidents 
of  cough  and  dyspncea.    Spasmodic  cough  is  not 
merely  a  reflex  from  the  upper  laryngeal  nerve  ; 
shallow  respiration  and  insufficient  oxygenation 
excite  respiratory  eflPorts,  but  if  no  more  air 
gets  to  the  blood,  expiration  is  accentuated,  and 
goes  on  in  a  convidsive  repetition,  due  to  the 
stimulation  of  the  medulla  by  the  venous  blood ; 
this   happens  on  any  interference   with  the 
supply  of  oxygenated  blood  to  the  respiratory 
centre,  and  from  these  eflTorts  exhaustion  results. 
When  the  centre  recovers  its  excitability,  in- 
spiratory oflfbrt  follows,  and  on  the  rapid  altei^ 
nations  of  these  states  much  of  the  frequency, 
force,  and  duration  of  the  paroxysms  depend. 
Repeated  distension  of  the  right  cavities  of  the 
heart  in  the  fit  cause  various  venous  haemorrhages. 
Obstructed  air-cells,  catarrhal  pneumonia,  and 
lobular  collapse  of  lung,  with  surrounding  em- 
physema, also  occur  as  secondary  phenomena. 
These,  with  cerebral  congestion,   result  from 
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futile  cough.  Impeded  respiration  leads  to  con- 
vulsions in  children;  most,  if  not  all,  of  the 
cerebral  symptoms  during  the  illness  are  indica- 
tive of  some  further  mischief  in  the  lung.  In 
rickety  subjects  these  complications,  together 
with  the  greater  tendency  to  spasm  in  this  dia- 
thesis, produce  bending  in  of  the  ribs  and  con- 
traction of  the  chest,  often  interfering  greatly 
with  healthy  development  in  later  years. 

Symptoms.- — The  invasion  of  ■whooping-cough 
is  insidious,  rarely  with  chills.  Some  fever  or 
cough  is  first  noticed  at  night ;  the  child  is 
better  next  day,  but  loses  appetite,  is  fretful,  or 
looks  pale  and  languid  ;  the  pulse  is  quick,  and 
the  respiration  shallow ;  there  may  be  sneezing 
or  signs  of  catarrh,  but  these  mostly  appear 
after  another  night  of  fever,  or  of  teasing,  fre- 
quent cough,  which  may  be  croupy  before  secre- 
tion begins ;  the  glandulae  concatenatse  are  per- 
ceptible to  touch ;  instead  of  a  freer  secretion 
relieving  the  symptoms,  as  in  ordinary  catarrh, 
it  is  thin,  and  they  increase;  there  may  be  high 
fever,  with  pulmonary  congestion,  or  the  fever 
subsides,  and  bronchial  rales  are  heard  on  deep 
inspiration.  This  is  known  as  the  catarrhal 
stage.  It  lasts  eight  or  ten  days,  the  whoop 
being  seldom  heard  till  the  end  of  the  second 
week.  But  the  period  is  not  definite,  for  the 
fever  of  this,  as  of  the  other  two  stages  of 
whooping  cough,  is  marked  by  great  irregula- 
rity, vrith  intervals  quite  free  from  fever ;  in 
this  stage  it  may  be  prolonged  by  various  com- 
plications, or  be  very  little  noticeable.  In  the 
latter  case  the  cough  is  sooner  distinctive ;  it 
comes  on  in  fits,  mostly  at  night;  in  the  day 
there  are  intervals  without  coiigh.  When  the 
cough  is  coming,  the  child's  face  reddens,  as  if 
trying  to  suppress  it,  till  it  bursts  out  in  a  series 
of  short,  quick  forcible  eiforts  ;  then  the  breath 
is  drawn  in  with  a  shrill  whistling  sound,  again 
followed  by  the  boisterous  cough  ;  after  a  short 
pause  comes  a  less  severe  and  shorter  fit,  and 
then  another,  till  a  quantity  of  whitish  viscid 
mucus  is  expelled,  some  perhaps  through  the 
nose,  and  some  swallowed,  or  the  child  Tomits 
at  the  same  time,  ejecting  the  contents  of  the 
stomach. 

When  the  secretion  is  free  the  catarrhal  stage 
is  over,  and  the  spasmodic  stage  begins.  At  this 
time  laiTTigoscopic  observation  has  shown  the 
mucous  membrane  pale  to  the  lower  third  of  the 
trachea ;  before  the  cough  whitish  mucus  has 
been  seen  to  rise  to  the  bifurcation  of  the  bron- 
chi ;  then  cough  begins ;  some  time  after  it  is 
over  the  vocal  cords  have  been  observed  to  be 
redder  than  before.  Bronchial  catarrh  is  as 
much  a  feature  of  this  stage  as  the  spasm. 
When  the  cough  seems  to  have  come  on  without 
cause,  the  secretion  has  risen  to  the  trachea; 
children  are  often  old  enough  to  describe  a 
tickling  in  the  throat  before  the  cough,  they 
show  dread  of  its  approach,  and  prepare  for  the 
attack,  by  steadying  themselves,  or  clinging  to 
others  for  support;  they  are  glad  when  it  is 
over,  and  seem  afterwards  cheerful  in  the  day,  and 
go  to  sleep  again  at  night.  Not  so  with  younger 
children  ;  before  the  attack  the  pulse  quickens, 
the  breathing  is  short  and  insufficient,  r&los  are 
heard,  spasm  closes  the  glottis,  the  air  is  forced 
out  in  sudden  jerks,  and  then  enters  with  the 


loud  long-drawn  wlioop  ;  this  is  repeated  till  the 
face  becomes  livid  and  swollen,  and  the  child 
exhausted  or  semi-conscious.  Frequent  attacks  of 
this  kind  keep  the  face  puffy  ;  may  produce  small 
ulcers  on  the  frsenum  linguse ;  and  mnke  the  eyee 
red  and  watery,  often  with  small  haemorrhages  into 
the  conjunctivae.  Or  blood  starts  from  the  nose 
and  mouth  in  the  paroxysm,  and  is  seen  in  the 
matters  vomited,  while  both  ui-ine  and  faeces 
may  be  passed  involuntarily.  In  some  cases 
diarrhoea  and  vomiting  are  serious  symptoms. 
While  the  cough  forces  air  from  the  lung,  the 
percussion  note  is  dulled,  and  becomes  again 
resonant  after  the  sibilant  inspiration  is  heard. 
The  heart's  action  is  impeded,  sometimes  inter- 
rupted by  the  passive  congestion  reacting  on  its 
cavities  during  the  cough,  or  from  irritation  of 
the  vagus;  neither  endocardial  nor  pericardial 
lesion  is  found  in  whooping-cough,  and  nothing 
is  found  wrong  with  the  heart  after  the  fit  is 
over. 

Examination  of  the  chest  in  the  intervals  of 
cough  reveals  the  usual  signs  of  whatever  pul- 
monary complication  is  present.  In  most  cases 
mucous  rhonchus  is  heard  over  the  larger  bron- 
chi, and  some  finer  rhonehi  on  deep  inspiration, 
with  weak  respiratory  sounds ;  moist  or  dry 
crepitation  replaces  these  in  places  where  the 
finer  bronchioles  or  alveoli  are  affected ;  this 
may  occur  without  much  capillary  bronchitis  or 
pneumonia  in  the  following  way: — Violent 
spasm  prevents  air  entering  some  of  the  smallest 
tubes,  the  epithelium  thus  loses  its  ciUa,  and, 
mixed  with  muco-purulent  secretion,  blocks  a 
small  lobule  or  fills  an  alveolus ;  this  happens 
when  the  fits  of  cough  are  worst  and  :Most  fre- 
quent; with  closed  glottis  the  forcible  expira- 
tory efforts  compress  the  contents  of  the  alveoli, 
and  squeeze  out  the  fluid  parts,  leaving  the 
debris  to  caseate ;  a  dry  crackle,  rather  than 
moist  bubbling  rdles,  may  be  indicative  of  this. 
Meanwhile  air  in  some  peripheral  lobules, 
compressed  in  the  same  way,  gives  rise  to  vesi- 
cular emphysema ;  this  state  of  lung  can  recover 
itself  sooner  than  the  other.  A  more  extensive 
capillary  bronchitis  or  catarrhal  pneumonia  is 
shown  by  grave  general  symptoms,  restless 
tossing,  rapid  breathing,  dusky  face,  coma,  and 
convulsions. 

Without  these  complications,  the  third  stage, 
of  subsiding  spasm  and  loose  expectoration  with 
returning  health  and  strength,  may  be  reached 
in  from  four  to  six  weeks.  The  mildest  cases 
may  seem  to  be  over  sooner,  with  one  week  for 
the  catarrhal  stage,  and  two  for  the  spusraodic  ; 
but  any  I'ittle  want  of  care  will  intensify  the 
symptoms;  and  relapses  are  common  until  six 
weeks  are  accomplished,  even  in  cases  where  the 
second  stage  has  not  been  prolonged  beyond 
four  weeks.  The  disease  often  lasts  two  months, 
and  is  followed  by  a  tedious  convalescence.  Tlie 
pulmonary  deposits  may  originate  tuberculosis. 
The  disturbances  of  nutrition  and  innervation 
are  long  in  being  restored;  some  of  the  accidents 
of  rickets  never. 

DiAGNOSis.-Influenza  has  dry,  frequent  cough, 
paroxysmal,  and  worse  at  night,  with  gastric 
and  febrile  symptoms,  hardly  distinguishable 
at  first  from  those  of  the  ingress  of  whoop- 
ing-cough ;  but  influenza  prevails  as  a  widely 
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spread  epidemic,  not  limited  lo  children  only 
iind  to  a  particuliir  neighbourhood,  but  affecting 
persons  of  all  ages  ;  there  is  more  coryza  ;  _it  has 
a  crisis  in  five  days,  and  is  mostly  over  in  ten 
days,  and  relapses  are  frequent ;  the  same  per- 
sons are  attacked  more  than  once,  sometimes 
even  in  the  same  epidemic.  In  children  if  cough 
persists,  it  is  without  whoop;  the  conjimctivse 
may  be  red,  but  have  no  blood-efinsions ;  no  small 
ulcers  form  under  the  tongue.  Bronchitis  comes 
on  in  cold  weather  directly  after  exposure  or 
chiU;  the  breathing  is  quickened  from  the 
first.  Infantile  laryngitis  also  has  no  stage  of 
incubation.  Laryngeal  diphtheria  has  no  re- 
missions. Both  alter  the  voice  and  cry.  Some 
catarrhal  attacks  among  children,  coming  on  with 
fever,  often  with  laryngeal  irritation,  and  with  ful- 
ness of  the  small  cervical  glands,  are  less  readily 
recognisable ;  in  these,  if  the  breathing  at  first 
be  less  quickened  than  the  pulse,  this  difference 
ceases  as  soon  as  lung-mischief  begins.  An 
opinion  can  only  be  given  after  some  delay  and 
caution,  unless,  as  is  also  the  case  with  measles, 
the  child  is  known  already  to  have  had  these 
diseases.  A  first  question  is,  "What  infantile 
ailments  are  over?  the  next,  What  have  been  the 
chances  of  exposure  ?  Hay  fever  occurs  in  the 
summer,  mostly  in  adults ;  it  attacks  certain 
people  only,  and  these  every  summer ;  if  the  first 
attack  were  supposed  to  be  whooping-cough,  the 
mistake  could  not  be  made  a  second  time.  The 
spasmodic  cough  of  hysteria  is  incessant,  and 
without  whoop ;  it  is  only  contagious  by  imita- 
tion. ^ 

Phognosis. — ^Young  children  under  defective 
hygienic  conditions,  or  the  subjects  of  rickets, 
are  least  likely  to  make  the  favourable  recovery 
generally  expected  in  uncomplicated  whooping- 
cough.  Many  young  infants  die  from  laryngeal 
spasm,  sometimes  in  the  earlier  stages  of  the 
disease,  but  mostly  in  the  second  stage,  when  it 
is  readily  excited  both  by  pulmonary  causes  and 
by  bad  ingesta,  such  as  bits  of  orange-peel  or 
other  irremovable  irritant  in  the  stomach.  With 
good  sanitary  surroundings  and  individual  care 
the  youngest  may  escape,  unless  debilitated  by 
previous  illness,  such  as  measles,  or  a  defective 
state  of  nutrition,  at  the  time  of  the  attack.  The 
risks  diminish  with  each  year  of  childhood, 
excepting  that  the  impaired  resistance  of  the 
chest-walls  in  rickets  may  place  a  child  of  seven 
much  in  the  state  of  another  at  two  or  three 
years  old.  Constitutional  defects,  or  the  acci- 
dents of  nurture  may  lead  to  wasting  diseases 
which  begin  in  the  third  stage,  and  prove  fatal 
some  time  after,  or  at  any  age.  High  fever 
during  invasion  is  a  warning  of  severe  compli- 
cations in  the  subsequent  stages.  Convulsions 
in  any  stage  of  whooping-cough  are  of  the  worst 
significance ;  somnolence,  or  a  listless  condi- 
tion between  the  attacks,  and  persistent  high 
temperature,  are  bad  signs.  The  danger  of 
the  second  stage  is  in  proportion  to  the  seve- 
rity of  the  spasm.  It  may  be  estimated  by 
noting  the  number  of  attacks  in  the  twenty-four 
hours,  their  intensity,  and  duration;  in  bad 
attacks  the  expulsive  efforts  are  more  rapid, 
and  there  is  a  shrill  or  repeated  whnop;  in  mild 
attacks  there  is  loss  spasm,  and  the  whonp  is 
not  always  heard,  or  perhaps  only  once.  Tlie 


duration  may  be  from  a  few  seconds  to  some 
minutes.  The  number  of  attacks  may  be  raised 
from  twelve  to  twenty  in  the  twenty- four  hours 
without  danger,  if  the  intervals  are  complete 
enough  for  the  child  to  seem  bright  and  take  food 
in  the  day,  and  to  get  sleep  by  night;  as  many 
as  60  to  80,  or  even  140  have  been  counted  ;  they 
may  be  so  incessant  as  to  interfere  with  both  food 
and  sleep,  and  are  very  exhausting.  When  the 
nutrition  is  enfeebled,  and  the  tongue  often  pro- 
truded over  the  teeth  in  violent  cough,  small 
ulcers  are  found ;  they  are  proofs  of  the  severity 
of  the  spasm,  and  mostly  indicative  of  a  danger 
that  is  over.  Capillary  bronchitis  and  pneu- 
monia are  the  complications  most  often  fatal; 
oedema  of  the  glottis  or  of  the  lung  surely  bo, 
but  these  conditions  are  rare.  Chronic  pneu- 
monia is  apt  to  result  in  dilated  bronchi,  or  in 
phthisis.  Emphysema  tends  to  disappear.  Par- 
tial collapse  may  largely  recover  itself  on  air  re- 
gaining admission  to  the  lobide.  Blocked  alveoli 
setup  a  circumscribed  pneumonia;  their  contents 
caseate ;  and  tuberculosis  results  from  these 
centres,  or  from  degeneration  of  the  enlarged 
bronchial  and  mediastinal  glands.  Tubercular 
meningitis  and  acute  tuberculosis  during  or  after 
the  third  stage  are  rapidly  fatal. 

Tkeatment. — We  have  no  specific  for  whoop- 
ing cough;  no  drug  to  check  its  onset  or  stop  its 
progress.  The  disease  is  of  long  duration ;  the 
patient  a  chUd.  Hygienic  conditions  must  be 
observed,  and  means  used  to  prevent  distress, 
reserving  the  more  active  remedies  for  special 
occasion.  Eest  and  warmth,  with  much  in- 
dividual care,  and  the  utmost  attention  to  a 
sufficiency  of  pure  air,  are  requisite  from  the 
first,  and  indeed  throughout  the  illness.  It  is 
not  merely  exposure  to  cold,  but  fatigue  and  in- 
judicious food,  that  determine  the  accessions  of 
fever  so  frequent  in  the  course  of  whooping-cough. 
These  accessions  have  always  with  them  an  in- 
crease of  the  germs  of  the  disease,  more  as  a  result 
than  as  a  cause;  they  are  better  lessened  or  pre- 
vented by  whatever  aids  the  resisting  powers  of 
the  child,  than  by  close  cosseting  indoors,  or  the 
use  of  special  germicides,  except  as  a  means  of 
freshening  the  air  of  the  room  ;  an  aggravation 
of  all  the  symptoms  follows  the  confinement  of 
one  or  two  sufferers  to  a  single  chamber.  The 
diet  is  to  be  light  and  nutritious,  milk  forming 
an  important  element  in  the  meal,  and  some 
addition  to  the  ordinary  food  has  often  to  be 
sought,  whilst  all  things  hard  of  digestion  or 
irritating  are  to  be  avoided.  Broth  should  be 
made  with  vegetables  and  without  condiments  ; 
stewed  fruit,  orange  juice  or  lemon,  and  grapes 
are  grateful ;  some  extra  diluent  is  always 
requisite.  Each  child  wants  a  good  deal  of  help 
and  ready  assistance ;  some  one  should  be  near  to 
calm  from  fright  when  the  cough  begins,  and  to 
raise  and  hold  the  child  till  the  fit  is  over. 

In  the  catarrhal  stage,  if  the  ingress  be  fe- 
brile, a  day  in  bed  may  be  right;  the  child 
is  better  indoors  till  this  st.ige  is  over;  the 
room  must  be  changed  two  or  three  times  a 
d;iy,  so  that  one  is  thrown  open  and  fresh- 
ened while  the  other  is  occupied,  and  then  closed 
and  warmed,  in  its  turn  to  bo  ready  for  use. 
Some  simple  saline,  as  acetate  of  ammonia,  may 
be  required,  or  ammonia  in  any  dilute  form.  A  sip 


divided 


WHOOPINQ-COUGH. 
of  cold  water  often  relieves  cough,  but  at  night 
some  ipecacuanha  -will  be  needed ;  a  teaspoonful 
of  the  wine,  mixed  with  an  oimce  or  two  of 
sweetened  water  for  the  night,  can  be  given  by 
spoonfuls  till  the  cough  either  lulls  or  ends  in 
sickness.    The  bromide  of  potassium  or  ammo- 
nium in  repeated  doses,  gr.  iij-v.  to  the  spoon- 
ful of  water,  gives  relief  at  night  in  this  stage, 
though  more  suitable  to  the  next,  when  anti- 
spasmodics, of  which  chloral  is  the  chief,  are 
most  wanted.  No  form  of  opiimi  or  of  belladonna 
is  to  be  used  till  the  first  stage  is  over,  and 
secretion  is  free  ;  nor  while  there  is  any  local 
congestion  or  other  source  of  irritation  to  be 
removed.     A  warm  poultice  of  crushed  linseed 
across  the  back  of  the  chest  is  often  of  the 
greatest  use  when  the  cough  is  teasing,  and 
should  always  be  applied  if  fine  rales  be  heard, 
or  If  there  be  deficient  expansion  over  any  part 
of  the  lung.     The  first  extension  of  bronchitis 
to  the  finer  tubes  excites  bad  spasm,  for  which 
a  few  small  doses  of  any  antimonial  may  be 
proper,  if  the  child  be  robust  and  plethoric.  In 
most  cases  ipecacuanha   can  be  continiied  in 
small  doses  for  some  time ;  the  emetic  dose  at 
night  often  soothes  by  emptying  the  stomach ; 
this  relief  must  not  be  sought  too  frequently, 
though  chilt-iren's  stomachs  soon  recover  from  this 
eiFect  of  ipecacuanha  after  a  sleep.    The  bro- 
mides of  potassium  or  of  ammonium  can  be  con- 
tinued throughout  all  the  first  and  second  stages 
with  advantage.  A  solution  of  carbolic  acid,  2  or 
3  grains  to  the  ounce,  may  be  beneficially  given 
to  children  for  several  days  together  at  the  end 
of  the  catarrhal  stage,  in  doses  of  a  teaspoonful 
to  an  infant,  and  a  tablespoonful  to  a  child 
eight  years  of  age,  every  six  hours.    The  mode 
of  action  of  carbolic  acid  is  probably  very  much 
like  that  of  hydrocyanic  acid,  once  so  much 
recommended  in  this  complaint ;  it  not  only 
lessens  spasm,  but  exerts  some  influence  on  the 
white  corpuscles.   Some  of  the  soothing  efiect  of 
spraying  this  solution  of  carbolic  acid  with  a 
small  steam  vaporizer  in  a  room  may  be  from  a 
part  being  absorbed.    In  very  many  cases  no 
medicinal  treatment  is  needed,  but  there  are 
others  in  which  the  child  is  obviously  ill  with 
more  than   the  usual  fever;   or,  just  when 
amendment  is  expected  and  a  freer  secretion 
should  come  on,  there  is  an  increase  of  fever, 
with  no  marked  complication.    In  these  cases 
quinine  should  be  given  ;  one  grain  per  diem  in 
powder  for  each  year  of  age,  continued  for  two 
or  three  days  only,  answers  best;  double  this 
quantity  at  a  single  dose,  and  that  repeated,  has 
been  given  with  good  eflTect  during  the  first  four 
or  five  days  of  the  spasmodic  stage.    The  power 
of  quinine  in  opposing  the  pyrogenic  force  of  in- 
fection may  be  exercised  through  the  white  cor- 
puscles, as  explained  by  Binz ;  it  has  been  proved 
to  control  reflex  excitability.    Some  priority  in 
the  use  of  quinine  and  of  chloral  may  be  claimed 
by  the  writer,  in  Temperature  Observations  in 
Whooping  Cough,  published  twelve  years  ago. 
Six  grains  of  quinine  given  to  a  boy  4  years  old, 
in  the  afternoon  of  March  27,  1869,  reduced 
temperature  3°  in  a  few  hours.     A  girl,  6  years 
old,  took  thirty  grains  of  chloral  on  April  12, 
1870,  in  three  doses  with  relief  to  spasm.  The 
usual  dose  of  chloral  required  by  children  is 
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one  grain  for  each  year,  giver  two,  three,  or 
four  times  in  the  twenty -four  hcurs,  in  propor- 
tion to  the  frequency  and  severity  of  the  spasm. 
One  great  advantage  in  the  use  of  both  these 
remedies  is  that  they  can  be  given  in  enemata, 
either  nutrient  or  stimulant. 

Eelief  of  spasm  is  the  main  object  of  treat- 
ment in  the  second  or  spasmodic  stage,  the  effi- 
cacy of  the  means  employed  being  measured  by 
the  diminution  in  the  number  of  daily  attacks. 
By  this  test  belladonna  comes  next  to  chloral,  if 
given  in  large  and  continued  doses ;  with  a  child 
of  three  years  old,  ^th  to  fth  a  grain  of  the 
extract,  or  10  to  15  minims  of  the  tincture,  is 
reached  before  the  pupil  is  dilated;  atropin*, 
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with  sugar  of  milk,  or  drop  doses  of  the  sulphate 
in  solution,  is  a  more  certain  way  of  getting  the 
effect  required,  and  regulating  the  quantity  ne- 
cessary to  produce  it.  Minute  doses  of  morphia, 
ith  of  a  grain  given  with  the  atropia,  or  small 
doses  of  any  opiate  with  belladonna,  answer 
better  than  if  given  uneombined ;  but  this  addi- 
tion is  only  permissible  when  the  secretions  are 
free,  and  the  means  of  relief  do  not  require 
frequent  repetition ;  it  is  specially  useful  near 
meals,  when  food  is  ejected  with  the  cough. 
Oxalate  of  cerium,  2  or  3  grains  for  children,  1 0 
grains  night  and  morning  for  older  persons,  is  of 
use  here;  or  strong  coffee  given  after  meals.  The 
liquid  extract  of  ergot,  one  drachm  a  day,  given  in 
divided  doses  to  children  for  two  or  three  days, 
is  said  to  control  spasm.  Conium  reduces  spinal 
irritability;  a  lozenge  made  with  one  grain  of 
the  extract,  one-sixth  of  a  grain  of  ipecacuanha, 
and  one-sixtieth  of  a  grain  of  morphia,  mixed 
with  powdered  sugar  or  treacle,  can  be  given 
in  the  earlier  spasmodic  attacks  of  cough  with 
advantage.  A  child  of  three  years  old  can  take 
three  or  four  of  these  in  one  day  without  nausea. 
Ten  minims  of  the  succus  conii  are  equal  to  one 
grain  of  the  extract.  The  tincture  is  equally 
active.  Hydrobromate  of  conia,  i  grain  for  a 
child,  has  been  given.  The  inhalation  of  ether, 
ethyl-bromide,  or  of  chloroform  is  not  suitable 
for  children.  Croton-chloral,  in  doses  half  those 
of  chloral,  one  or  two  grains  in  weak  solution,  or 
disguised  in  powder,  given  to  children  three  or 
four  times  a  day,  lessens  the  force  and  frequency 
of  the  spasm.  Bromide  of  ammonium  is  often  all 
that  is  required,  but  nothing  is  so  efficacious  as 
chloral  hydrate.  Most  of  the  remedies  vaunted 
for  cure  of  whooping-cough  owe  their  repute  to 
having  been  administered  in  the  fifth  or  sixth 
week  of  iUness,  when  other  agents  are  said  to 
have  failed,  and  the  disease  is  nearly  over. 
Frictions  across  the  back  and  chest  with  an  oily 
liniment,  to  which  oil  of  amber  is  often  added, 
or  with  belladonna  and  opium  liniments  com- 
bined, are  useful.  Spinal  friction,  or  repeated 
use  of  a  narrow  poultice  with  a  little  mustard 
along  the  spine  evei-y  night  to  cause  temporary 
redness,  has  seemed  to  be  of  service.  All  the 
more  potent  means  of  counter-irritation,  croton 
oil,  blisters,  and  mustard  poultices,  are  to  be 
avoided,  as  well  as  leeches  to  the  head. 

In  the  third  stage  of  whooping-cougli  some 
astringents  are  often  of  great  use ;  and  re- 
storative means  are  much  wanted.  Alum  is  of 
decided  benefit  when   excessive  secretion  is 
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troublesome.  So  is  tolu  or  ammoniaeum.  Tannin, 
and  also  oil  of  turpontiiio  are  used.  Zinc  iu  small 
doses  is  useful.  One  or  two  grains  of  the  oxide 
may  be  given  three  or  four  times  a  day  in  powder, 
or  half  a  grain  of  the  sulphate  in  solution.  An 
emetic  may  be  required,  to  remove  excess  of  mu- 
cus; zinc  can  ut  this  time  be  added  to  the 
ipecacuanha,  which  alone  is  best  for  the  earlier 
stages,  when  emesis  is  more  often  required. 
Purgatives  are  at  no  time  advisable.  A  drop  of 
laudanum  before  food  stays  sickness.  The  mine- 
ral acids  make  an  agreeable  aid  to  digestion. 
Bark  or  iron  may  be  required,  and  cod-liver  oil. 
Minute  doses  of  arsenic  with  meaLs,  and  iodine 
externally  over  small  spaces  on  alternate  days 
to  back  and  front  on  either  side,  counteract  ob- 
stinate adenopathy.  Change  of  air  has  a  remark- 
able effect  in  restoring  appetite,  and  removing 
spasm,  after  the  disease  is  quite  over ;  it  should 
not  be  sought  before  six  weeks,  and  is  often 
better  deferred  till  two  months  from  the  com- 
mencement of  illness.  If  the  tubercular  diathesis 
have  been  set  up  or  evoked,  the  greatest  care 
in  nursing,  and  the  most  perfect  quietude,  are 
essential.  Great  risks,  without  benefit,  have  been 
run  by  taking  children  to  gasworks  during  the 
course  of  the  complaint.  Attempts  to  cut  short 
the  disease  by  inhalation  or  insufflations  of  ger- 
micides fail.  A  weak  spray  of  carbolic  acid  in 
the  room,  or  a  solution  of  it,  or  of  peroxide  of 
hydrogen,  on  cloths  or  near  the  child's  couch,  or 
sprinkled  about,  do  good  by  purifying  the  air. 

W.  Sqitihe. 

WIESBADEU,  in  Germany. —  Thermal 
salt  waters.    See  Mineeal  Waters. 

"WIGHT,  Isle  of.  See  Undbhclife;  Vent- 
nob  ;  and  Climate,  Treatment  of  Disease  by. 

WILDBAD,  in  Germany. — Simple  thermal 
waters.    See  JVIineeai.  Waters. 

WHiDtriTGEN",  in  Germany.—  Earthy 
waters.    See  Mineral  Waters. 

WINDPIPE,   Diseases  of.    See  Larynx, 

Diseases  of ;  and  Trachea,  Diseases  of. 

WINKIWG,  Involuntary. — Synon.  :  Nic- 
titation.   See  Facial  Spasm. 

•WIITTER-COITGH.  —  This  expression  is 
associated  with  those  cases  in  which  a  patient  is 
subject  to  more  or  less  cough  during  the  winter 
season,  being  free,  or  almost  free,  during  the 
warmer  portion  of  the  year.  It  may  come  on  at 
any  period  in  the  course  of  the  winter,  and  is 
generally  referable  to  some  obvious  cause,  which 
produces  '  a  cold.'  The  attacks  tend  as  a  rule 
to  become  more  aggravated  and  difficult  to  cure, 
as  well  as  more  easily  excited,  as  time  pro- 
gresses. There  is  no  valid  reason  why  cases  of 
winter-cough  should  receive  any  special  desig- 
nation. At  any  rate  this  should  not  prevent 
them  from  receiving  due  attention,  instead  of 
being  summarily  dismissed  as  mere  cases  of 
I  winter-cough  ' ;  and  it  is  important  in  every 
uisbince  that  satisfactory  investigation  should  bo 
carried  out,  so  that  the  exact  conditions  which 
produce  the  cough  may  be  determined,  and  the 
proper  treatment  pursued  which  these  conditions 
indicate. 
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Without  entering  into  details,  it  may  be  stated 
that  cases  of  winter-cough  belong  chiefly  to  the 
following  classes: — 1.  Not  uncommonly  it  is 
merely  due  to  a  slight  catarrh,  affecting  the 
throat  and  main  air-passages.  2.  Most  fre- 
quently the  cough  depends  on  bronchial  catarrh 
or  bronchitis  in  various  degrees,  usually  asso- 
ciated with  more  or  less  emphysema.  3.  Win- 
ter-cough may  characterise  some  chronic  phthi- 
sical cases,  this  symptom  subsiding  during  the 
warmer  season.  4.  There  are  certain  forms  of 
cardiac  disease,  of  which  winter-cough  may  be  a 
prominent  phenomenon. 

Treatment. — The  treatment  of  winter-cough 
must  depend  on  the  nature  of  the  cause  which 
gives  rise  to  it,  and  will  be  found  discussed 
in  the  special  articles  descriptive  of  the  several 
conditions.  Frederick  T.  Eobeets. 

WOMB,  Diseases  of. — Synon.  :  Fr.  Mala- 
dies de  V Uterus;  Ger.  KranJcheiten  der  Gebdr- 
mutiers. 

There  is  probably  no  department  of  practical 
medicine  in  which  more  progress  has  been  made 
within  the  last  twenty  years,  than  that  compre- 
hended under  this  article  ;  and  it  was  only  after 
the  invention  of  exact  methods  of  physical  ex- 
amination, such  as  the  speculum  and  the  uterine 
sound,  that  its  advance  towards  the  prominent 
position  it  now  holds  commenced.  Indeed  until 
these  came  into  use  the  gynaecologist  was  much 
in  the  same  position,  with  regard  to  diseases  of 
the  uterus,  as  the  general  physician  with  regard 
to  diseases  of  the  chest  before  Laennec's  im- 
mortal discovery.  In  the  one  case,  as  in  the 
other,  the  practitioner  had  of  old  to  trust  to 
general  symptoms  only,  and  these  were,  very  apt 
to  mislead.  As  it  is  only  by  an  accurate  ex- 
amination of  the  uterine  organs  that  any  certain 
knowledge  of  their  condition  can  be  acquired, 
the  method  of  making  this  forms  an  essential 
preliminary  to  the  study  of  uterine  disease. 

Methods  of  Physical  Examination. — 
1.  Digital  Examination. — Of  all  methods  of  ex- 
amining the  uterine  organs,  the  most  important 
is  by  the  finger  alone,  nor  is  the  necessary 
tactus  eruditus  by  any  means  easy  to  acquire. 
In  this  country  the  lateral  position  is  generally 
adopted,  and,  except  under  special  circum- 
stances, is  preferable,  as  involving  less  expo- 
sure than  the  dorsal.  The  patient  should  lie  on 
her  left  side,  with  her  hips  as  near  the  edge 
of  the  bed  as  possible.  The  semi-prone  position 
is  the  most  convenient,  the  patient  Ijnng  more 
or  less  on  her  face,  her  knees  being  flexed,  the 
upper  one  more  so  than  the  lower.  A  good 
position  much  facilitates  a  complete  examination 
of  the  pelvic  cavity,  andattention  to  these  details 
is  never  superfluous.  The  index  finger  of  the 
right  hand  is  now  carefuUj'  introduced,  at  first 
in  the  axis  of  the  vaginal  outlet,  and  then  in 
that  of  the  pelvic  brim.  The  unimpregnated 
uterus  is  suspended,  as  it  were,  at  the  top 
of  the  vaginal  canal,  with  the  cervix  project- 
ing into  it.  The  latter  is  the  part  of  the 
uterus  which  the  finger  first  roaches.  As  the 
normal  direction  of  the  uterus  corrasponds  with 
the  axis  of  the  upper  part  of  the  pelvis,  or, 
roughly  speaking,  \nth  a  line  extending  from 
tlio  umbilicus  to  the  coccyx,  the  cervix,  in  a 
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Jiedlthy  state,  projects  into  the  vagina,  and 
points  back-wards  towards  the  sacrum.  Its 
shape  varies  in  women  who  have  had  children, 
and  in  the  mimarried  or  nulliparous.  In  the 
latter  it  is  conical  or  nipple-shaped,  and  the 
opening  of  the  os  uteri  is  felt  at  the  apex 
of  the  cone,  as  a  circular  aperture  about  the 
size  of  a  pea.  The  anterior  and  posterior 
boundaries  of  the  os  uteri  are  known  as  the  lips 
of  the  cervix,  and  they  are  very  liable  to  alter- 
ations in  size,  becoming  congested  or  enlarged 
under  various  morbid  states,  one  often  to  a 
greater  extent  than  the  other.  In  women  who 
have  borne  children  the  shape  of  the  cervix  is 
altered,  and  it  becomes  shorter  and  less  regu- 
larly conical.  The  os  is  also  changed  from  a 
circular  opening  into  a  transverse  fissure,  which 
is  often  more  or  less  nodular  and  irregular  at 
its  edges,  from  lacerations  of  its  tissues  during 
labour;  and  is  sometimes  sufficiently  open  to 
admit  the  tip  of  the  finger.  When  healthy,  the 
mucous  membrane  covering  the  cervix  is  smooth 
and  velvety  to  the  touch;  and  through  the  specu- 
lum it  is  seen  to  be  of  a  uniform  rose-pink  colour. 
Under  various  morbid  conditions  it  becomes 
rough,  granular,  stript  of  its  epithelium,  and 
covered  with  hypertrophied  papillse,  and  these 
alterations  are  of  much  importance  from  a  diag- 
nostic point  of  view.  Having  ascertained  the 
conditions  of  the  cervix,  paying  particular  atten- 
tion to  its  size,  shape,  density,  sensibility,  and  to 
the  shape  of  the  os  uteri,  we  may  next  proceed 
to  examine  the  body  of  the  uterus,  passing  the 
finger  for  this  purpose  past  the  cervix  into  the 
vaginal  cul-de-sao  behind,  in  front,  and  on  either 
side  of  the  uterus.  In  this  way  we  feel  whether 
the  uterus  is  of  normal  size,  or  hypertrophied,  as 
it  often  is  ;  whether  it  is  painful  on  pressure,  or 
not ;  whether  the  uterus  is  freely  movable  by  the 
finger,  as  it  ought  to  be  ;  or  whether  it  be  fixed 
and  immovable  in  any  part  of  its  contoiir,  as  is 
often  the  case  from  inflammatory  adhesion  in  its 
vicinity.  Then  again,  in  the  same  examination, 
we  ascertain  if  any  swelling  exists  in  any  of  the 
vaginal  culs-de-sac,  in  front,  behind,  or  at  either 
side ;  and  if  so  we  try  to  determine  its  form, 
density,  mobility,  sensibility,  and  whether  it  is 
attached  to  the  uterus,  or  is  independent  of  it — 
all  points  of  importance  in  arriving  at  an  accu- 
rate diagnosis. 

2.  Palpation. — In  this  part  of  the  examination 
we  may  often  gain  much  assistance  by  combining 
abdominal  palpation  with  vaginal  examination. 
This  method  of  bi-manual  examination  is  always 
of  great  utility,  and  is  sometimes  indispensable 
for  accurate  diagnosis,  and  it  is  not  so  generally 
■  practised  as  it  ought  to  be.  It  may  be  used  to 
some  extent  while  the  patient  is  still  lying  on 
her  side,  the  left  hand  being  passed  over  her 
right  hip.  But  to  practise  it  thoroughly  we 
must  make  the  patient  turn  over  on  her  back, 
and  then  by  pressing  down  the  abdominal  parietes 
with  the  left  hand,  and  acting  in  concert  with  the 
examining  finger,  we  may  thus  thoroughly  ex- 
plore the  pelvic  cavity,  and  ascertain  much  more 
completely  the  form  and  relations  of  any  tumour 
within  it,  than  by  vaginal  examination  alone. 
In  some  cases  valuable  information  can  be  ob- 
tained by  a  rectal  examination,  especially  when 
there  is  a  swelling  or  tumour  in  Douglas  s  poucD, 
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or  attached  to  tne  posterior  part  of  the  uterus, 
which  may  often  be  more  accurately  examined  in 
this  way  than  per  vaginam.  Simple  abdominal 
palpation  is  often  necessary  in  investigating  the 
nature  of  any  tumour  supposed  to  be  uterine.  This 
is  best  used  by  laying  the  patient  on  her  back, 
with  her  knees  elevated,  so  as  to  relax  the  abdo- 
minal parietes.  Percussion  may  often  be  advan- 
tageously combined  with  palpation.  By  using  one 
or  two  fingers  of  the  left  hand  as  a  pleximeter, 
and  percussing  with  the  right,  we  get  a  dull  or 
tympanitic  sound.  If  the  latter  is  marked 
where  there  is  much  abdominal  distension,  we 
know  that  it  indicates  bowel  distended  with  gas, 
and  that  there  is  probably  no  timioux.  If  there 
be  dulness  we  can  limit  its  area,  and  thus  verify 
the  results  of  palpation  by  mappiiig  out  abdomi- 
nal swelling  met  with.  By  these  means  also  we 
discover  the  existence  of  fluid,  either  free  in  the 
abdomen,  as  in  ascites,  or  contained  in  an  ovarian 
cyst,  the  presence  of  fluctuation  being  often  very 
readily  determined. 

3.  Use  of  the  Speculum. — We  now  proceed  to 
consider  the  means  at  our  disposal  for  ex- 
amining the  lower  segment  of  the  uterus  with 
the  eye;  and  from  the  re-invention  of  the 
speculum  by  Eecamier,  in  the  early  part  of  the 
present  centiiry,  we  may  date  the  commence- 
ment of  the  accurate  study  of  uterine  diseases. 
Numerous  varieties  of  specula  have  been  used. 
One  very  generally  employed  is  Cusco's  bi-valve 
speculum  (fig.  134).    This  has  the  advantage  of 


Fig.  134.   Cusco's  bi-valve  gpecnloin. 


being  easy  to  introduce,  and  of  being  adapted 
for  either  a  capacious  or  a  narrow  vagina.  It 
exposes  the  cervix  well.  The  objections  to  it 
are  its  expense,  and  the  fact  that  the  metal  is 
apt  to  be  affected  by  various  applications  made 
to  the  cervix.  Personally  the  writer  prefers  the 
tubular  (Fergusson's)  speculum  (fig.  135)  made 


Fig.  136.  Fergusson's  speculum, 
of  glass,  and  covered  with  caoutchouc ;  and  that 
which  is  bevelled  at  the  end  is  the  easiest  to 
introduce,  and  the  best  to  expose  the  cervix.  For 
cleanliness  and  brilliancy  of  illumination  nothing 
can  equal  it.  It  is  unafi'ected  by  any  remedy 
used  for  local  application,  and  has  the  advan- 
tage, which  is  wanting  in  all  other  specula,  of 
embracing  and  steadying  the  cervix.  In  certain 
cases  requiring  local  medication  this  is  of  great 
value.  The  objection  to  this  form  of  speculunj 
is  its  fragility,  and  the  necessity  of  having 
instruments  of  various  sizes,  adapted  to  vagince 
6  X 
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of  different  dimensions.  Practitioners,  therefore, 
at  a  distance  from  siirgical-instrumont  niiikers, 
will  do  well  to  provide  themselves  with  the 
more  expensive  instrujnent.  Another  form  of 
Bpeculum  much  used  of  late  years,  and  in  some 
eases  superior  to  all  others,  is  the  '  duck-bill ' 
speculum  (fig.  136).  This  acts  on  the  principle  of 
drawing  aside  the  perinaeum  and  posterior  vaginal 
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Fig.  136.  The  Duck-bill  Speculum, 
wall,  so  as  to  allow  air  to  distend  the  canal,  and 
thus  expose  the  cervix.  For  certain  operations 
it  is  invaluable,  and  is  most  valuable  even  in 
ordinary  examinations  if  the  practitioner  be 
skilled  in  its  use.  Considerable  practice  is  re- 
quired, however,  to  employ  it  satisfactorily,  and 
it  has  the  further  drawback  of  necessitating  the 
assistance  of  a  second  person. 

The  passing  of  a  speculum,  without  pain,  is  an 
operation  requiring  some  little  practice  to  perform 
skilfully.  In  using  a  tubular  glass  speculum  we 
must  fijst  choose  one  corresponding  to  the  size 
of  the  vagina.  This  is  a  point  of  some  importance  ; 
for  the  attempt  to  pass  a  large  speculum  into 
a  small  vagina  causes  much  suffering ;  and  if,  on 
the  other  hand,  too  small  an  instrument  be  used, 
the  cervix  is  not  properly  exposed.  The  patient 
should  lie  in  the  ordinary  lateral  position.  The 
speculum  should  then  be  taken  in  the  hollow  of 
the  right  hand,  its  bevelled  extremity  resting  on 
the  under  surface  of  the  index  finger,  the  point 
of  which  should  project  a  little  over  its  edge,  so 
as  to  guide  it  through  the  ostium  vaginae.  The 
point  of  the  finger  having  been  inserted  into  the 
vagina,  the  mouth  of  the  speculum,  the  centre  of 
which  is  grasped  gently  by  the  other  fingers 
of  the  right  hand,  is  held  by  the  left  hand,  and 
the  instrument,  guided  along  the  under  surface 
of  the  right  index  fiuQger,  is  gently  insinuated 
into  the  vagina,  pressing  back  the  perinaeum  as  it 
enters.  When  it  is  fully  introduced,  it  is  turned 
gently  round  until  the  cervix  is  well  exposed. 

By  the  speculum  we  can  speedily  recognise  any 
changes  in  the  cervix  and  03  uteri ;  we  can  see  if 
the  mucous  membrane  covering  the  former  be 
pale  or  congested,  smooth  or  abraded,  or  perhaps 
covered  with  granulations  which  bleed  on  being 
touched.    The  character  and  amount  of  discharge 
should  be  noted,  and  it  may  be  wiped  away  with 
cotton  wool  held  in  the  speculum  forceps.    If  the 
discharge  come  in  great  measure  from  the  interior 
of  the  cervix  and  body  of  the  womb,  it  is  glairy, 
transparent,  and  very  tenacious,  and  it  may  often 
be  seen  oozing  out  of  the  os  uteri  like  white 
of  egg.    This  is  a  certain  sign  of  some  morbid 
state  of  the  mucous  lining  of  the  uterus.    If  the 
discharge  come  from  the  surface  of  the  cervix  it 
is  yoUow  and  purulent  in  appearance.    We  can 
also  recognise  any  abnormal  growth  that  exists 
about  the  cervix,  as,  for  instance,  small  gelati- 


nous polypi  which  have  evaded  the  sense  of 
touch. 

4.  Examination  with  tke  Sound. — In  certain 
cases  in  which  more  accurate  information  re- 
garding the  state  of  the  uterus  is  required,  other 
accessory  means  of  examination  are  used.  One 
of  these  is  the  uterine  sound  (fig.  137),  by  means 
of  which  we  can  explore  the  interior  of  the  uterus, 
measure  its  length,  ascertain  its  direction,  &c.  The 
instrument  is  a  thin  rod  of  flexible  metal,  which 
can  be  bent  into  any  desired  shape,  as  it  is  some- 
times necessary  to  adapt  it  to  the  altered  curve 
of  the  uterine  cavity.  Its  length  is  divided  into 
inches  by  means  of  small  notches  in  the  metal,  and 
at  two  and  a  half  inches  from  its  point  is  a  small 
knob,  indicating  the  normal  length  of  thehealthy 
uterus.  In  introducing  the  sound,  the  index 
finger  of  the  right  hand  is  passed  into  the  vagina 
until  its  tip  rests  on  the  opening  of  the  os  uteri, 
which  can  be  felt  as  a  dimple  or  depression  at 
the  extremity  of  the  cervix.  The  handle  of  the 
sound  being  lightly  held  in  the  left  hand,  its 
point,  previously  warmed  and  oUed,  is  guided 
along  the  palmar  surface  of  the  index  finger  of  the 
right  hand,  until  it  enters  the  os  uteri.  It  is  a 
good  plan  to  pass  the  sound 
through  the  vagina  with  its  con- 
cavity looking  towards  the  peri- 
naeum,  and  after  it  has  entered 
the  os,  to  turn  it  gently  round, 
so  that  its  further  progress  may 
be  in  the  ordinary  direction  of 
the  uterine  cavity.  It  is  now 
gently  pushed  on,  no  force  what- 
ever being  used,  until  its  point 
is  arrested  by  the  fundus  uteri. 
The  tip  of  the  right  index  finger 
is  now  placed  at  the  os,  and 
withdrawn  in  contact  with  the 
sound,  so  that  the  exact  length 
to  which  it  has  entered  may  be 
ascertained.  Considerable  prac- 
tice is  required  to  pass  the 
sound  easily  and  without  pain. 
Gentleness  is  necessary  above 
all,  and  the  sound  should  be 
coaxed  to  pass,  being  withdrawn 
if  any  resistance  is  met  with,  and 
never  pushed  on  by  force.  Some- 
times the  sound  will  not  pass  in 
the  ordinary  direction,  and  then 
an  endeavour  must  be  made  to 
adapt  it  to  the  curve  of  the 
uterine  cavity,  by  bending  it,  or 
by  passing  it  with  its  concavity 
backwards,  as  in  the  cases  of 
retroflexion.  The  kind  of  inform 
mation  to  be  derived  from  the 
use  of  the  sound  will  be  best 
appreciated  when  treating  of  the 
separate  diseases  of  the  uterus. 

6.  Dilatation  of  the  Cervi-x. — 
Another  mode  of  examination,  sometimes  of  much 
use,  is  the  dilatation  of  the  cervix  by  sponge  or 
larainaria  tents,  so  as  to  admit  of  the  introduc- 
tion of  a  finger  and  complete  exploration  of  the 
uterine  cavity.  This  is  of  immense  service  in 
cases  of  profuse  monorrhagia,  when  the  existence 
of  an  intra-uterine  polypus,  or  portion  of  retained 
placenta,  is  suspected.    The  tent  is  a  mass  of 


Fig.  13".  Tti^ 
Uterine  Sound. 
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compressed  sponge,  or  a  cylinder  of  laminaria 
digitata,  sufficiently  small  to  enter  the  cervix, 
•where  it  swells  by  the  imbibition  of  moisture, 
and,  in  doing  so,  expands  the  surrounding  tissues. 
The  best  way  of  effecting  the  desired  object  is  by 
passing  side  by  side  into  the  cervix  a  bundle  of 
laminaria  bougies,  sufficiently  long  to  reach  the 
fundus.  These,  if  left  in  situ  for  twenty-four 
hours,  dilate  not  only  the  cervix,  but  the  whole 
uterine  cavity,  and  admit  of  its  being  thoroughly 
explored  under  an  anaesthetic.  In  order  to  effect 
this  early,  the  cervix  should  be  exposed  by  a 
duck-bill  speculum.  Dilatation  of  the  cervix  is  an 
operation  that  should  not  be  undertaken  without 
due  consideration,  as  it  is  occasionally  followed 
by  considerable  irritation. 

General  etiology  and  Pathology  of 
Uterine  Disease. — Much  as  is  the  attention 
which  has  been  paid  to  uterine  disease  of  late 
years,  the  opinions  of  the  profession  are  as  yet 
far  from  being  decided  on  many  elementary  facts 
connected  with  it.    It  is  beyond  doubt  that  in 
this  class  of  disease  there  are  a  series  of  symp- 
toms common  to  all  cases  alike,  such  as  pain  in 
the  lower  part  of  the  abdomen  and  back,  in- 
ability to  walk,   leucorrhoeal  discharge,  and 
disordered  menstruation.    If,  however,  modern 
writers  on  gynaecology  are  consulted,^  it  wiU  be 
at  once  seen  how  various  and  irreconcileable  are 
the  explanations  given  of  these  symptoms.  Thus 
we  have  a  school  who  teach  that  in  inflammation 
and  congestion,  either  of  the  cervix  alone,  or  of 
the  body  or  lining  membrane  of  the  uterus,  we 
have  the  key  to  uterine  pathology,  and  that  aU 
other  changes  detected  in  the  uterus,  such  as 
displacements  or  flexions,  are  merely  secondary 
results  of  the  primary  affection.    On  the  other 
hand,  there  are  many  influential  gynaecologists 
who  refer  all  uterine  disease  to  mechanical 
causes;  who  consider  displacements  to  be  the 
primary  cause  of  nearly  every  morbid  state^  of 
the  uterus,  inflammation  and  congestion  being 
merely  secondary  results;  and  who  naturally 
limit  their  treatment  to  an  endeavour  to  replace 
and  support  the  uterus  in  its  normal  position. 
The  want  of  sufficient  pathological  study  of 
morbid  states  of  the  uterus  accounts  for  these 
varying  opinions,  which  are  miich  to  be  regretted  ; 
for,  while  one  set  of  theorists  apply  themselves 
to  an  endeavour  to  relieve  the  inflammatory 
symptoms  they  find,  and  which  undoubtedly  gene- 
rally exist,  by  leeches,  rest,  and  suitable  local 
applications,  they  are  apt  to  undervalue  and 
neglect  the  mechanical  means  by  which  the  dis- 
placed organ  may  be  supported  and  steadied,  on 
which  their  opponents  too  exclusively  rely,  but 
the  real  value  of  which  it  is  impossible  to  call 
in  question.    Hence  it  follows  that  these  partial 
and  one-sided  views  lead  to  neglect  of  really 
important  measures  in  one  direction  or  the  other, 
and  an  amount  of  uncertainty  in  the  mind  of  the 
profession  which  materially  impedes  a,  due  recog- 
nition of  the  true  importance  of  uterine  disease. 
The  fact,  no  doubt,  is  that  neither  of  these 
opposing  views  is  entirely  right,  but  that  there 
is  a  large  measure  of  truth  in  both.    Ut  the 
importance  of  inflammatory  conditions  no  one, 
who  impartially  studies  the  clinical  history  oi 
cases  coming  under  his  care,  can  entertain  any 
reasonable  doubt.    The  large,  tender,  and  con 


gested  uterus,  with  its  thickened  and  hypertro- 
phied  walls,  the  inflamed  and  granular  mucous 
membrane  covering  the  cervix,  and  pouring  out 
abundance  of  morbid  secretion,  are  conditions  too 
obvious  to  be  overlooked,  and  which  are  very 
frequently  indeed  associated  with  displace- 
ments, resulting  from  alterations  in  portions  ot 
the  hypertrophied  and  over-weighted  organ.  In 
some  of  these  cases  treatment  directed  to  the 
original  inflammatory  condition  may,  of  itself, 
suffice  to  effect  a  cure  ;  in  others  this  fails,  un- 
less attention  be  at  the  same  time  paid  to  the 
secondary  displacements.  On  the  other  hand  it 
is  equally  impossible  to  ignore  the  occasional 
remarkable  influence  of  a  simple  displacement 
in  producing  disease.  Who,  for  example,  that  has 
witnessed  the  long  chain  of  distressing  symptoms 
following  a  traumatic  displacement,  such  as 
retroflexion  from  a  fall,  and  the  instantaneous 
relief  sometimes  following  the  introduction  of  a 
suitable  pessary,  can  doubt  this?  In  fact  all 
these  conditions  act  and  re-act  on  each  other,  and 
too  excessive  attention  to  one  set  of  symptoms, 
based  on  theoretical  dogmas,  is  as  fallacious  in 
uterine  as  in  all  other  forms  of  disease. 

The  causes  of  uterine  disease  are  very  numerous. 
Among  the  most  common  may  be  mentioned  errors 
in  the  mode  of  life  consequent  on  the  habits  of 
modern  society,  such  as  tight-lacing,  want  _  of 
proper  exercise,  heated  rooms,  imprudence  during 
menstruation,  and  the  like.  By  far  the  most 
prolific  source  of  uterine  disease  is  to  be  found 
in  the  changes  in  the  uterus  consequent  on  par- 
turition. Many  accidental  circumstances  are  apb 
to  check  and  arrest  the  fatty  degeneration  of  the 
hypertrophied  muscles,  which  normally  occurs 
after  delivery.  Hence  the  uterus  remains  large, 
congested,  heavy,  tender,  and  in  the  condition 
known  as  sub-involution,  its  cavity,  as  measured 
by  the  uterine  sound,  being  elongated.  In  such 
cases  the  symptoms  of  uterine  disease  creep  on 
insidiously  after  abortion  or  child-bearing,  and. 
in  a  large  proportion  of  cases,  it  wiU  be  possible 
to  trace  its  origin  to  this  source. 

In  considering  the  diseases  of  the  uterus,  it 
will  economise  space  if  we  divide  them  into  four 
classes,  namely: — 

1.  Inflammatory  and  congestive  diseases, 

with  their  results. 

2.  Displacements. 

3.  Malignant  diseases. 

4.  Tumours.  . 

1  Inflammatory  and  Congestive  Diseases. 
Under  this  heading  we  may  consider  together 
those  morbid  states  of  the  uterus,  which  are 
variously  described  under  such  terms  as  acute 
and  chronic  metritis,  chronic  jparenchymatoug 
metritis,  areolar  hyperplasia,  acute  and  chrome 
cndo-mciritis,  endo- cervicitis,  chrome  uterine 
catarrh,  granular  degeneration  of  the.  cervix, 
■ulceration  of  the  cervix,  congestion  of  t/te  uterus, 

and  others.  ,     ,.  ^        e  j 

This  course  involves  the  disadvantage  of  de- 
scribing together  diseases  which,  whilst  they  are 
very  generally  associated,  and  have  much  that 
is  common  in  their  symptomatology  and  treat- 
ment, may  often,  on  the  other  hand,  repeatedly 
occur,  and  require  important  modifications  iti 
their 'management,  according  to  the  particular 
of  the  uterus  affected.  It  is  imposs\bl« 
6x2 
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however,  in  so  short  an  article,  to  discuss  their 
individual  peculiaritips,  as  would  naturally  be 
done  in  a  systematic  treatise. 

Acicte  inflammatory  affections  of  the  uterus, 
whether  of  its  body  or  of  its  lining  membrane, 
are  of  comparatively  rare  occurrence  when  un- 
connected with  the  puerperal  state,  and  if  a  con- 
trary opinion  is  expressed  in  many  of  our  gynae- 
cological works,  it  is  probably  because  various 
other  inflammatory  diseases,  especially  localised 
inflammations  of  the  peritoneum  and  cellular 
tissue  near  the  uterus,  have  been  confounded  with 
inflammations  of  the  uterus  itself.  No  practical 
harm  will  result,  therefore,  if  we  limit  ourselves 
to  the  consideration  of  the  more  chronic  con- 
ditions which  are  of  such  common  occurrence, 
and  produce  such  important  consequences.  One 
of  the  most  common  is  undoubtedly  congestion 
of  the  uterus,  associated  with  enlargement  of  its 
vessels,  and  very  often  leading  secondarily  to 
more  important  and  lasting  disease,  such  as 
inflammation  of  its  lining  membrane,  and  the 
condition  described  as  areolar  hyperplasia  or 
chronic  parenchymatous  metritis. 

MllOlMQI  AND   AkATOMICAI   ChAEACTEES. — 

The  causes  of  such  congestions  are  very  nume- 
rous, and  indeed  they  occur  normally  in  connec- 
tion with  every  menstrual  period,  and  may  readily 
be  perpetuated.    By  far  the  most  important, 
however,  is  some  interference  with  the  proper 
involution  of  the  uterus  after  delivery  or  abor- 
tion, to  which  a  large  proportion  of  such  disease 
may  be  traced.    If  such  congestion  continue  to 
be  repeated,  whatever  be  its  cause,  it  very  often 
leads  to  inflammation  of  the  mucous  membrane 
lining  the  cervix  or  body  of  the  uterus;  and  then 
the  diseases  known  as  endometritis  or  endo- 
cervicitis  are  established,  which  are  of  much  im- 
portance.   In  these  the  largely  developed  glan- 
dular structures  of  the  mucous  membrane  are 
the  parts  chiefly  involved.    On  microscopic  ex- 
amination they  are  found  altered  in  character, 
dilated  at  their  mouths,  and  pouring  out  abun- 
dantly the  transparent  spongy  mucus  which  is 
so  characteristic  of  these  aifections.    The  villi 
of  the  cervix,  both  those  within  the  canal  and  in 
its  exterior,  become  altered,  stript  of  their  epi- 
thelium, and  eventually  hypertrophied.  These 
enlarged  and  abraded  papillae  on  the  surface 
of  the  cervix,  when  seen  through  the  speculum, 
form  the  characteristic  red,  strawberry-like, 
abrasions  round  the  os,  which,  under  the  name 
of  ulceration,  have  formed  so  fruitful  a  subject 
of  controversy  in  uterine  disease.  The  detection 
of  this  condition — which  is  in  no  sense  of  the 
word  an  ulceration,  since  the  epithelium  is  the 
only  structure  destroyed — is  of  much  importance 
from  a  diagnostic  point  of  view,  but  chiefly  as 
leiiding  to  a  knowledge  of  the  more  deep-seated 
changes  which  have  produced  it  as  a  secondary 
result,  which  are  themselves  beyond  the  sphere 
of  observation,  but  which  are  truly  at  the  root 
of  the  evil.    Hence  the  granular  and  abraded 
state  of  the  cervix  must  be  looked  upon  as  a 
mere  indication  of  disease  elsewhere,  not  as 
being  in  itself  a  primary  disease.  Moreover, 
it  is  to  be  noted,  as  specially  pointed  out  of  late 
by  American  gynaecologists,  that  many  apparent 
abrasions  of  the  cervix  are  really  due  to  lacera- 
tion of  its  tissue,  and  eversion  of  its  altered 


lining  membrane,  a  condition  which  can  only  be 
satisfactorily  made  out  when  the  duck-bill 
speculum  is  used. 

In  more  advanced  stages  of  these  inflam- 
mations of  the  mucous  membrane  deeper-seated 
alterations  occur.  The  glands  become  obliterated 
or  atrophied,  and  sometimes  undergo  cystic 
degeneration ;  and  the  whole  mucous  membrane 
may  become  adherent,  stript  of  its  epithe- 
lium, covered  with  granulations,  or  finally  con- 
verted into  a  layer  of  connective  tissue  covered 
with  polymorphous  cells  (Klebs).  In  no  long 
time,  moreover,  other  morbid  states  of  the 
uterus  are  developed.  The  organ  becomes  en- 
larged, tender  to  touch,  and  very  often  there  i& 
more  or  less  forward  or  backward  displacement. 
The  cervix  especially  is  apt  to  be  hypertrophied, 
the  08  patulous,  much  leucorrheal  discharge  is 
present,  and  all  the  distressing  chain  of  symp- 
toms accompanying  confirmed  uterine  disease  is 
established.  Pathologically,  this  enlarged  and 
tender  state  of  the  body  and  cervix  of  the  uterus 
is,  by  most  recent  writers,  believed  to  depend 
on  excessive  growth  of  the  connective  tissue, 
associated  with  vascular  hypersemia  and  hy- 
peraesthesia  of  the  nerves.  It  should  be  re- 
membered, however,  that  it  is  identical  with  the 
condition  commonly  described  as  chronic  metritis, 
the  essentially  inflammatory  origin  of  which  has 
long  been  an  axiom  in  gynaecology. 

Symptoms.  —  The  symptoms  accompanying 
these  morbid  states  of  the  uterus  are,  in  a  great 
measure,  those  which  are  common  to  a  large  num- 
ber of  uterine  complaints.  Pain  in  the  lower  part 
of  the  abdomen  and  back,  increased  by  exercise  of 
any  kind ;  pain  in  defaecation  or  micturition,  and 
in  married  women,  on  sexual  intercourse ;  pro- 
fuse glairy,  tenacious,  or  purulent  discharge,  in 
old-standing  cases  very  abundant ;  disordered 
menstruation,  either  scanty  or  irregular,  or  more 
often  profuse,  and  frequently  very  painfvd ;  and, 
eventually,  if  the  true  character  of  the  disease  be 
not  recognised,  a  long  and  distressing  catalogue 
of  general  symptoms,  such  as  dyspepsia,  hysteria, 
sickness  or  vomiting,  headache,  and  others  too 
protean  in  their  character  to  be  described,  are 
among  those  which  are  most  commonly  observed. 

The  conditions  met  with  on  physical  ex- 
amination vary  with  the  duration  and  extent  of 
the  disease,  and  the  tissues  of  the  uterus  chiefly 
implicated.  In  the  simpler  cases  the  uterus  is 
merely  somewhat  heavy  and  enlarged,  and  tender 
to  the  touch.  When  there  is  endo-metritis  or 
endo-cervicitis  to  any  extent,  the  cervix  is  some- 
what puffy  and  enlarged,  and  the  external  os 
patulous,  so  that  the  soimd  passes  easily ;  and, 
in  the  same  way,  a  dilated  state  of  the  cervical 
canal  and  internal  os  is  recognised.  Very  generally 
also  the  surface  of  the  cervix  is  rough,  granular, 
and  greatly  abraded,  bleeding  on  being  touched, 
whUe  strings  of  the  characteristic  gelatinous  dis- 
charge are  seen  to  exude  from  the  cervix,  and 
the  cervix  may  be  extensively  fissured.  Lastly, 
on  bi-manual  examination,  in  the  more  chronic 
and  confirmed  cases,  the  whole  uterus  will  be 
found  to  be  distinctly  enlarged,  probably  some- 
what elongated  when  measured  by  the  sound,  and 
very  commonly  the  subject  of  some  of  the  forms 
of  displacement  to  be  presently  described. 
Prognosis. — The  prognosis  of  these  diseases 
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must,  of  course,  depend  on  their  extent  and  dura- 
tion. In  their  earlier  stages  they  are  readily 
susceptible  of  improvement  and  cure.  In  old- 
standing  cases,  which  have  lasted  for  years, 
and  produced  all  the  local  and  general  results 
ahove  described,  the  treatment  is  surrounded 
•with  difficulties,  and  the  prospect  is  far  from 
encouraging.  It  is  of  such  states  that  Scanzoni 
speaks  whfen  he  says  :  '  We  do  not  remember  a 
single  case  in  •which  •we  have  cured  an  abundant 
uterine  leucorrhoea  of  several  years'  standing ' — a 
dictum  ■which  •was  doubtless  true  with  reference 
to  the  methods  of  treatment  generally  employed, 
but  -which  fortunately  cannot  be  endorsed  by 
those  -who  have  employed  more  radical  means  of 
cure,  applied  directly  to  the  seat  of  the  disease. 

TfiHATMBNT. — The  treatment  resolves  itself 
into  general  and  local.  With  regard  to  the 
former,  the  indications  are  to  do  all  in  our 
power  to  improve  the  nutrition  and  general 
health  by  ordinary  means  of  treatment,  such  as 
attention  to  diet,  fresh  air,  and  the  adminis- 
tration of  appropriate  remedies,  amongst  which 
6uch  drugs  as  quinine,  small  doses  of  arsenic 
or  strychnia,  various  ferruginous  preparations, 
and  bromide  of  potassium,  either  alone  or  in 
combination  ■with  other  remedies,  especially 
when  there  is  much  nervous  irritability,  are 
amongst  the  most  generally  useful.  In  old- 
standing  cases  resort  to  some  of  the  Conti- 
nental watering-places  is  occasionally  of  much 
service.  These  points,  however,  all  depend  on 
general  principles,  and  cannot  be  further  dwelt 
upon.  Among  the  local  measures  one  of  the 
first  and  most  important  to  attend  to  is  rest.  If 
mo^dng  about  produce  pain,  repose  in  the  recum- 
bent attitude  ought  certainly  to  be  enforced, 
and  in  recent  and  acute  cases,  it  should  be 
absolute.  In  chronic  cases  continuous  rest 
leads  to  the  evils  of  deterioration  of  the  general 
health,  and  the  risk  of  acquiring  habits  of  chronic 
invalidism.  This  must,  then,  be  decided  by  the 
exigencies  of  the  particular  case,  and  the  judg- 
ment of  the  practitioner.  Generally,  some  daily 
gentle  exercise,  short  of  fatigue,  should  be 
advised,  such  as  walking  a  little  distance,  driv- 
ing in  an  easy  carriage  or  bath-chair,  or  sitting 
in  the  open  air.  We  may  safely  assume  that 
exercise  which  does  not  produce  or  increase  pain 
is  doing  good. 

In  cases  of  simple  hyperaemia,  especially  when 
not  of  old  standing,  and  when  the  uterus  is  tender 
to  the  touch,  the  local  abstraction  of  blood  is 
often  of  marked  benefit.  This  may  be  efFected 
cither  by  applying  from  two  to  four  leeches  to 
the  cervix  through  a  cylindrical  glass  speculum, 
or,  still  better,  by  pimcturing  the  cervix  -with  a 
scarificator  made  for  the  purpose.  Another 
very  effectual  means  of  relie^ving  congestion  and 
tenderness  of  the  uterus,  is  the  use  of  pledgets 
of  cotton  wool,  to  which  a  string  is  attached, 
thoroughly  soaked  in  glycerine.  If  one  of  these 
is  introduced  into  the  vagina  at  night,  and  re- 
moved by  means  of  the  string  in  the  mormng,  it 
will  be  found  to  produce  an  abundant  -watery 
■discharge  which  saturates  the  linen  of  tlie 
patient.  Great  relief  is  thus  given,  and  there  is 
hardly  any  form  of  congestive  uterine  disease 
which  is  not  benefited  by  this  treatment,  wlrich 
most  women  can  apply  for  themselves,  ihe 
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glycerine  pledgets  may  be  used  every  night,  and 
they  do  not  interfere  "with  other  modes  of  treat- 
ment. Continuous  irrigations  of  hot  water  at 
110°,  night  and  morning,  are  also  most  service- 
able, but  to  be  of  use  not  less  than  from  one  to 
two  gallons  must  be  used,  -with  a  suitable  cistern 
syringe.  When  properly  applied  these  give 
immense  relief.  When  the  uterus  is  enlarged 
as  well  as  tender,  much  benefit  may  be  derived 
from  the  application  of  a  pledget  of  iodised 
cotton  to  the  cervix  once  a  week.  This  should 
be  passed  through  the  speculum,  and  retained  in 
position  by  a  large  pledget  soaked  in  glycerine.  It 
rarely  causes  pain  ;  if  it  do,  it  should  be  at  once 
removed ;  and  it  often  remarkably  reduces  the  size 
of  the  sub-involuted  and  hypertrophied  womb. 

When  there  is  e^vidence  of  endo-metritis  or 
endo-cervicitis  other  treatment  is  required.  Now 
the  desiderat-um  is  the  application  of  alterative 
remedies  to  the  diseased  mucous  membrane,  not 
■with  the  ■new  of  destroying  it,  but  of  so  modify- 
ing its  circulation  and  nutrition  as  to  set  up 
healthy  action.  The  want  of  success  so  common 
in  treating  these  cases  may  be  traced  to  the  fact 
that  remedies  have  not  been  applied  directly  to 
the  interior  of  the  cervix  or  uterus,  but  that 
practitioners  have  contented  themselves  with 
treating  the  abraded  or  granular  condition  of 
the  cer^vix,  thus  lea^ving  the  real  seat  of  the  dis- 
ease untouched.  Of  late  years  much  advance 
has  been  made,  and  we  need  not  now  talk  of 
these  chronic  inflammatory  affections  of  the 
lining  membrane  of  the  uterus  in  the  same  hope- 
less strain  as  before.  One  of  the  earliest  modes 
of  intra-uterine  medication  was  the  inieotion  of 
fluids  into  the  uterine  ca^vity,  such  as  tincture  of 
iodine,  or  solutions  of  nitrate  of  silver.  It  was 
soon  found  that  such  injections,  when  the  cervix 
had  not  been  pre^viouslydilated.wereapt  to  befol- 
lowed  by  very  alarming  and  dangerous  symptoms ; 
and  it  is  now  generally  admitted  that  they  are 
inadmissible,  unless  the  cervix  has  been  previously 
dilated  with  sponge  or  laminaria  tents.  This  in 
itself  is  a  procedure  not  to  be  lightly  undertaken  ; 
and  to  repeat  it  frequently  for  a  length  of  time — 
as  would  be  essential  in  the  treatment  of  these 
chronic  cases — would  be  altogether  out  of  the 
question.  Some  other  method  of  attaining  the  de- 
sired object  is,  therefore,  necessary,  and  this  we 
obtain  in  perfection  in  the  local  application  of 
the  desired  alteratives  on  suitable  probes  covered 
with  a  thin  layer  of  cotton  wool.  By  this  means 
we  can  reach  the  mucous  membrane  at  any  part 
of  the  uterine  cavity,  and  apply  our  remedies 
to  it,  without  the  necessity  of  any  preliminary 
dilatation.  The  probes  used  by  the  •writer  are 
made  of  flexible  metal  (fig.  138),  attached  to  a 
wooden  handle,  and  of  such  a  size  that  when 
tightly  •wrapped  round  with  a  thin  film  of  wool, 
they  are  not  thicker  than  an  ordinary  uterine 
sound.  They  are  covered  by  teasing  out  a  small 
portion  of  wool,  which  is  flattened  between  the 
palms  of  the  hands.  The  probe  is  then  dipped 
in  water,  to  cause  tlie  wool  to  adhere,  and  by 
twisting  round  the  handle,  the  wool  being  held 
between  the  forefinger  and  thumb  of  the  left 
hand,  tlie  wool  is  smoothly  and  firmly  wrapped 
round  it.  A  little  practice  enables  us  to  effect 
this  with  great  neatness.  The  cervix  being 
generally  abnonnally  patulous,  there  is  no  diffi- 


Fig.  13S.  Uterine 
Probes. 


178a  WOMB,  DISEASES 

culty  in  passing  the  probes  through  the  o»,  pre- 
viously exposed  by  the  speculum,  so  as  to  reach 
the  entire  uterine  cavity.  The  writer  is  in  the 
habit  of  using  a  mixture  of 
equal  parts  of  crystallised 
carbolic  acid  and  glycerine, 
as  a  local  alterative,  than 
which,  he  believes,  there 
is  no  better  application. 
Others,  however,  employ 
tincture  of  iodine,  strong 
solutions  of  nitrate  of  sil- 
ver, or  even,  as  recom- 
mended by  Courty  of  Mont- 
pellier,  pass  a  solid  piece 
of  nitrate  of  silver  into  the 
uterine  cavity,  leaving  it 
there  to  melt  and  flow  over 
the  mucous  membrane.  The 
writer  first  swabs  out  the 
uterine  cavity  with  one  or 
two  probes  covered  with 
dry  wool,  so  as  to  remove 
the  glutinous  discharge  as 
much  as  possible,  and  then 
passes  in  another  probe, 
covered  with  the  carbolic 
solution,  so  as  to  paint  over 
the  lining  membrane  of  the 
cervix  and  body  of  the 
uterus,  the  external  abrasions  on  the  cervix  being 
subsequently  swabbed  over  with  the  same  solu- 
tion. This  rarely  gives  rise  to  any  pain  or  dis- 
comfort, and  may  be  combined  with  the  other 
plans  of  treatment  already  mentioned.  Intra- 
uterine medication  is  most  useful  in  the  week 
immediately  succeeding  menstruation,  when  the 
superficial  layer  of  the  miicous  membrane  has 
been  shed.  If  used  too  near  the  advent  of  the 
next  period  it  may  prove  too  irritating,  and  may 
bring  on  menstruation  prematurely.  As  a  rule, 
two  applications,  at  intervals  of  a  few  days,  in 
the  early  part  of  the  intra-menstrual  interval 
are  amply  sufficient,  and  it  may  be  necessary  to 
continue  the  treatment  for  many  weeks  or  months, 
Should  laceration  of  the  cervix  and  ectropion 
exist,  Emmett's  operation  of  tracheloraph6  may 
be  indicated.  In  very  severe  and  obstinate  cases 
of  this  kind  Recamier  used  to  scrape  the  ute- 
rine mucous  membrane  with  a  curette,  so  as  to 
remove  the  granulations,  especially  when  there 
was  much  metrorrhagia,  and  where  there  was 
reason  to  suspect  the  existence  of  a  granular 
condition  of  the  intra-uterine  mucous  membrane. 
The  Dublin  physicians  recommend  the  appli- 
cation of  fuming  nitric  acid,  the  cervix  having 
been  first  dilated  with  tents.  This  is  a  very 
strong  measure,  which  we  would  not  willingly 
adopt;  but  it  is  only  fair  to  say  that  in  the 
cages  in  which  the  writer  has  used  it,  he  has 
found  it  exceedingly  useful.  Scraping  the  uterine 
cavity  with  the  dull  wire  curette  also  occasion- 
ally has  an  admirable  result  in  such  condi- 
tions, and,  so  far  as  the  writer's  experience 
goes,  this  is  a  perfectly  safe  procedure.  Before 
concluding  this  subject,  a  word  of  caution  is 
necessary.  Valuable  as  intra-uterine  medication 
certainly  is  in  suitable  cases,  it  should  never  bo 
rashly  or  indiscriminately  employed,  and  the 
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writer  would  strongly  insist  that,  before  resort- 


ing to  it,  we  should  satisfy  ourselves  that  th& 
uterus  is  likely  to  bear  it  with  impunity.  When- 
ever, therefore,  there  is  much  tenderness  of  the 
womb  on  being  touched,  even  when  the  case  is 
otherwise  suitable,  the  writer  deems  it  advisable 
first  to  remove  the  congested  condition  by  rest, 
the  local  abstraction  of  blood,  the  use  of  gly- 
cerine pledgets,  hot-water  irrigations,  and  other 
appropriate  means ;  and,  above  all,  the  slightest 
evidence  of  any  concomitant  mischief  or  irrita 
tioD,  recent  or  of  old  standing,  in  the  neighbour- 
hood of  the  uterus,  as  shown  by  tenderness  on 
pressure  in  the  region  of  the  broad  ligaments, 
or  fixity  of  the  uterus,  should  be  an  absolute 
contra-indication. 

2.  Displacements. — Under  this  head  we 
have  to  discuss  a  variety  of  diseases  which 
have  furnished  a  fruitful  theme  for  controversy 
among  gynsecoolgists.  Practically  physicians 
have  divided  themselves  into  two  great  schools 
with  regard  to  these  affections.  One  of  these 
schools  teaches  that  deviations  of  the  uterus,  in 
whatever  direction  they  occur,  whether  forwards, 
backwards,  or  to  either  side  (for  descent  of  the 
uterus  is  of  a  different  character,  and  must  be 
separately  discussed),  form  of  themselves  serious 
maladies  accompanied  by  definite  symptoms  ; 
and,  as  a  logical  deduction,  have  their  treat- 
ment primarily  in  the  endeavour  to  replace  the 
dislocated  uterus  in  its  normal  position,  and 
maintain  its  position  by  mechanical  contrivances 
known  as  pessaries.  The  other,  and  perhaps 
larger,  school  holds  that  versions  or  flexions 
are  not  per  se  the  cause  of  the  undoubted  symp- 
toms which  are  met  with  in  the  cases  in  which 
they  are  found  to  be  present ;  that  flexions  may, 
and  often  do,  exist  without  giving  rise  to  any 
symptoms  at  all;  that  in  all  cases  the  symp- 
toms may  be  traced  to  the  uterine  engorge- 
ments and  congestions  which  accompany  the  de- 
viations, and  are  their  primary  cause  ;  and  that, 
therefore,  it  is  unnecessary  to  pay  attention  to 
the  displacement,  which  may  be  left  to  itself, 
while  associated  conditions  are  remedied  by  ap- 
propriate treatment.  As  is  generally  the  case  in 
aU  such  controversies,  it  is  probable  that  neither 
side  is  entirely  in  the  right,  and  that  the  truth 
is  to  be  found  between  the  two.  It  is  certain 
that  in  some  cases,  and  under  certain  peculiari- 
ties of  constitution,  flexions  produce  symptoms 
which  cannot  be  explained  by  the  accompanying 
condition  of  the  uterine  structures,  which  can 
only  be  relieved  by  mechanically  supporting  the 
dislocated  womb,  and  frequently  are  so  relieved 
in  the  most  remarkable  manner.  It  is  unques- 
tionable, however,  that  marked  flexions  often 
exist  without  producing  any  appreciable  symp- 
toms, and  as  these  are  only  found  out  accidentally, 
when,  from  some  other  cause,  an  examination  is 
made,  it  is  not  improbable  that  such  cases  are 
much  more  common  than  is  generally  supposed. 
Upon  the  whole,  the  writer  is  inclined  to  think 
that  displacements  are  rather  the  result  than  the 
cause  of  the  associated  morbid  state  of  the 
uterus,  and  that  one  of  the  chief  elements  of 
treatment  is  to  get  rid  of  the  congested,  hyper- 
trophied,  or  sub-involuted  state  of  the  organ 
which  produces  them.  But  even  if  this  be  ad- 
mitted, it  by  no  means  follows  that  proper  me- 
chanical support  is  not  needed.   So  far  from  this 
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Deing  the  case,  the  writer  believes  it  to  he  of  the 
greatest  possible  value  in  supporting  and  steady- 
ing the  overweighted  and  misplaced  organ,  there- 
by facilitating  the  removal  of  its  morbid  states, 
as  well  as.  relieving  its  most  urgent  symptoms. 

Properly  speaking,  displacements  of  the  ute- 
rus should  be  divided  into  two  classes,  versions 
and  flexions.  In  the  former  the  body  of  the 
uterus  retains  its  normal  shape,  but  not  its 
normal  direction,  the  entire  organ  being  displaced 
either  forwards  (ante-version'),  backwards  \retro- 
'  version),  or  to  one  side  {later o-version).  In  the 
latter  the  shape  of  the  uterus  is  altered,  and  its 
body  is  more  or  less  acutely  bent  over  the  cervix 
in  the  form  of  a  retort,  producing  the  analogous 
conditions  of  ante-flexion,  retro-flexion,  or  latero- 
fiexion.  But  these  states  are  very  closely  related 
to  each  other.  Veiy  often  they  are  combined, 
they  arise  from  similar  causes,  and  they  produce 
sinular  results.  For  the  sake  of  brevity,  there- 
fore, they  wiU  be  discussed  together. 

.Etiology  and  Pathologt. — In  order  to  un- 
derstand how  uterine  displacements  are  pro- 
duced, it  is  necessary  to  remember  the  means 
by  which  the  uterus  is  maintained  in  its  natural 
position.  In  the  healthy  state  the  uterus  is 
situated  high  in  the  pelvic  cavity,  its  fundus 
projecting  somewhat  above  the  plane  of  the 
pelvic  brim,  to  the  axis  of  which — that  is,  to  a 
line  drawn  from  the  umbilicus  to  the  coccyx — 
its  own  axis  corresponds.  It  is  maintained  in 
this  position  partly  by  the  muscular  column  of 
the  vagina  below,  on  which  it  is,  as  it  were, 
poised;  partly  by  the  folds  of  the  peritoneum 
forming  Douglas's  pouch  behind,  especially  that 
portion  of  them  called  theutero-sacral  ligaments; 
and  partly  by  fibrous  portions  of  pelvic  fascia  in 
front,  attached  to  the  pubes  and  passing  by  the 
side  of  the  bladder.  These  are  fixed  to  the 
uterus  above  the  points  of  junction  of  the  internal 
OS  with  its  body,  which  is,  therefore,  the  part  of 
the  organ  least  liable  to  change  of  position,  and 
that  at  which  flexions  almost  invariably  take 
place.  The  fundus  and  body  are  much  more 
mobile,  but  their  movements  are  somewhat  con- 
trolled by  the  round  ligaments  in  front,  and  the 
broad  ligaments  at  the  side.  The  shape  of  the 
uterus  is  further  maintained  by  the  well-marked 
inherent  rigidity  of  its  tissue,  and  when  this  is 
altered  by  disease,  or  by  congestion,  sub-mvolu- 
tion,  and  the  like,  displacements  are  much  more 
apt  to  occur.  The  axis  of  the  uterus  is  naturally 
apt  to  alter  its  position  under  various  conditions. 
Thus  it  falls  less  or  more  forwards,  according 
as  the  bladder  is  distended  or  otherwise.  The 
uterus  is  also  so  placed  that  it  ascends  pr  de- 
scends with  more  or  less  freedom,  and,  as  it  does 
80,  its  axis  corresponds  with  the  axis  of  the  plane 
of  that  part  of  the  pelvis  in  which  it  lies.  This 
fact  has  been  especially  pointed  out  by  the  late 
Dr.  Squarey,  and  it  goes  far  to  explain  why  simi- 
lar causes  should  at  one  period  produce  a  forward, 
and  at  another  a  backward,  displacement.  The 
causes  of  displacements  are  chiefly  any  conditions 
which  weaken  the  supports,  or  the  resisting 
power,  of  the  uterus.  They  are,  therefore,  most 
frequently  found  in  association  with  the  results 
of  parturition,  sub-involution, congestion,  hyper- 
plasia, and  endo-metritis,  which  all  diminish  the 
inherent  tonicity  of  the  uterine  walls,  as  weU  as 


weaken  its  supports,  and  prevent  its  regaining 
its  natural  shape  when  accidentally  altered.  The 
displacement  itself  may  be  caused  or  favoured  by 
a  variety  of  conditions,  such  as  blows,  falls,  tight 
clothing,  fibroid  tumours  developed  in  the  uterine 
walls,  and  many  other  analogous  states.  When 
a  flexion  has  been  produced,  the  venous  capil- 
laries at  the  point  of  flexion  are  more  or  less  ob- 
structed, and  the  return  of  blood  through  them 
hindered,  while  the  arteries  continue  to  supply 
blood.  The  fundus,  therefore,  becomes  congested, 
and  subsequent  structural  alterations  are  de- 
veloped. This  point  has  been  insisted  on  by 
Dr.  Graily  Hewitt,  and  there  can  be  no  doubt  of 
its  accuracy.  This  explains  the  fact  that,  even 
when  flexions  are  secondary,  it  is  impossible  to  ^ 
treat  them  satisfactorily  by  general  means  alone, 
and  that,  in  course  of  time,  a  flexion,  originally 
secondary  in  its  causation,  may  require  to  be  the 
chief  object  of  treatment. 

Symptoms. — The  symptoms  of  flexion  of  the 
uterus  are  in  no  way  special.  They  are  very 
much  those  which  have  already  been  described 
as  accompanying  the  inflammatory  varieties  of 
uterine  disease,  and  there  are  none  which  would 
enable  the  practitioner  to  foretell  its  existence 
with  certainty.  Amongst  those  most  commonly 
observed  are  pain,  weight,  and  bearing  down, 
often  decidedly  increased  by  exercise  of  any  kind, 
not  unfrequently  rendering  locomotion  an  impos- 
sibility; pain  in  one  or  other  ovarian  region;  pain, 
and  sometimes  difficulty,  in  micturition;  and 
various  disorders  of  the  menstrual  function,  more 
especially  dysmenorrhcea  and  menorrhagia.  After 
these  have  lasted  some  time  the  secondary  de- 
rangements of  the  general  health,  so  common  in 
uterine  disease,  become  established,  and  they 
lead  to  very  serious  consequences. 

Diagnosis. — The  diagnosis  of  displacements 
is  not  difficult  on  vaginal  examination.  Sup- 
posing we  have  to  do  with  a  flexion,  the  cervix 
is  found  in  its  normal  position  ;  but  either  in 
front,  behind,  or,  more  rarely,  at  either  side,  is  a 
rounded  swelling  about  the  size  of  half  an  orange, 
which  can  be  pushed  away  by  the  examining 
finger.  This  might  be  confounded  with  various 
other  conditions,  such  as  small  uterine  fibroids, 
inflammatory  exudation,  hsematocele,  small  ova- 
rian tumours,  &c.  The  diagnosis  can,  however, 
be  readily  cleared  up  by  the  sound,  which  will 
only  pass  in  the  direction  in  which  the  uterus  is 
flexed ;  and,  on  turning  it  gently  and  cautiously 
round,  the  flexed  fundus  is  lifted  with  it,  and  can 
no  longer  be  felt  in  its  former  position.  In  ante- 
or  retro-version,  in  addition  to  feeling  the  body  of 
the  uterus  in  its  abnormal  situation,  we  also  find 
that  the  cervix  is  lifted  out  of  its  usual  central 
position,  and  points  either  forwards  or  backwards. 

Trbatmbnt. — In  arranging  a  plan  of  treat 
ment  for  uterine  displacements,  the  concomitant 
conditions  should  be  carefully  attended  to,  and 
endometritis,  congestion,  and  other  complica- 
tions relieved,  if  they  exist.  Unless  this  is  done, 
the  treatment  may  entirely  fail,  or  may  be  very 
unnecessarily  prolonged.  Here  we  must  limit 
ourselves  to  a  very  brief  description  of  the  best 
plans  of  mechanical  treatment,  strongly  insisting, 
however,  that  they  should  not  be  too  exclusively 
relied  on.  In  backward  displacements  we  have  a 
very  satisfactory  nseans  of  supporting  the  mis- 
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placed  organ  in  tho  well-known  Hodge's  pessary 
numerous  modifications  of  which  exist.  The 
important  point  to  bear  in  mind  is  to  select  an 
instrument  not  too  bulky,  nor  too  long  for  the 
individual  case ;  the  best  material  being  either 
wire  covared  with  soft  india-rubber,  vulcanite,  or 
Britannia-metal.  The  treatment  often  fails  from 
want  of  proper  selection ;  since  a  pessary,  to  be 
thoroughly  useful,  should  be  fitted  as  accurately 
as  a  shoe  to  a  foot.  Before  introducing  it  the 
sound  should  be  gently  passed,  and  the  uterus 
replaced  and  held  in  its  proper  direction  for  a 
few  minutes  ;  and  this  manoeuvre  should  be  re- 
peated at  intervals  of  about  a  week,  until  the 
uterus  does  not  re-assume  its  abnormal  position. 
Even  then,  however,  the  pessary  should  be  worn 
continuously  for  several  months,  until  we  feel 
quite  sure  that  the  misplacement  is  permanently 
relieved.  In  many  cases  relief  is  instantaneous 
and  remarkable;  in  others  the  fundus  is  too 
tender  to  bear  the  pressure  of  the  pessary  at  all. 
When  this  is  the  case  it  should  be  removed,  and 
an  endeavour  should  be  made  to  prepare  the 
uterus  for  the  use  of  this  support  by  the  local 
abstraction  of  blood,  hot  irrigations,  the  appli- 
cation of  glycerine  pledgets,  or  sedative  pessaries. 
In  introducing  the  Hodge's  pessary,  care  should 
be  taken  to  guide  its  upper  part  into  its  proper 
position  behind  the  cervix,  so  as  to  press  up  the 
fundus ;  and,  as  the  case  improves,  a  larger  in- 
strument should  be  introduced,  so  as  to  follow 
upthe  retreatingfundus.  Reposition  of  the  uterus 
must,  of  course,  never  be  attempted  if  there  is 
reason  to  think  that  the  fundus  is  bound  down 
by  adhesions,  or  if  the  uterus  is  very  tender.  In 
suitable  cases,  however,  it  materially  facilitates 
the  cure. 

Anterior  displacements  must  be  treated  on 
the  same  principles.  Unfortunately,  we  do  not 
possess  anything  like  an  equally  good  means  of 
mechanical  support,  and  a  thoroughly  efiB.eient 
ante-flexion  pessary  is  still  a  desideratum.  After 
trying  a  good  many  tlie  writer  has  come  to  the 
conclusion  that  the  best  is  Dr.  Graily  Hewitt's 
vulcanite  cradle  pessary,  of  a  size  suitable  to  the 
case.  It  is,  however,  difl&cult  to  introduce  and 
remove.  Nor  can  it  always  be  borne.  A  well- 
fitting  abdominal  belt — andthebest  is  that  known 
as  the  American  belt — is  often  of  great  assistance, 
by  removing  the  weight  of  the  superincumbent 
intestines.  When  aU  other  means  of  restoring  a 
flexed  uterus  fail,  an  intra-uterine  stem  pessary 
may  possibly  succeed.  Great  caution,  however, 
is  necessary,  and  it  should  never  be  used  unless 
the  patient  is  under  constant  supervision,  so  that 
it  may  be  removed  on  the  slightest  appearance 
of  undue  irritation.  During  the  treatment  of  all 
flexions,  rest  is  of  paramount  importance,  not 
absolute,  but  as  much  as  possible,  and  exercise 
should  be  very  sparingly  permitted,  and  only  in 
a  tentative  manner. 

Prolapsus. — The  only  other  displacement  of 
the  uterus  requiring  special  mention  is  descent 
OT  prolapsus,  for  the  corresponding  condition  of 
undue  elevation  is  of  little  practical  importance. 
Descent  of  the  uterus  is  far  from  rare,  and  it 
sometimes  causes  much  discomfort.  In  it  the 
uterus  descends  from  its  normal  position  to  a 
varying  extent,  so  that  the  prolapsus  may  bo  only 
partial,  or  it  may  be  complete.  When  the  entire 


uterus  lies  without  the  vulva,  along  with  the 
everted  vagina,  tho  mass  is  known  as  procidentia 
uteri. 

^Etiology  and  Pathology. — ^Descent  of  the 
uterus  depends  upon  a  variety  of  causes  which 
lead  to  a  weakening  of  the  uterine  supports, 
either  from  above  or  below.  These  supports  ai-e 
chiefly,  above,  the  various  uterine  ligaments,  with 
the  cellular  tissue  of  the  pelvis ;  below,  the  mus- 
cular column  of  the  vagina.  When  from  any 
cause,  such  as  imperfect  recovery  after  child- 
birth, senile  absorption  of  adipose  tissue,  or 
ruptiu'e  of  the  perinaeum  tending  to  prolapse  of ' 
the  vagina,  they  are  no  longer  able  to  sup- 
port the  uterus  efiBciently,  a  comparatively  slight 
cause  may  suffice  to  allow  the  womb  to  be 
pushed  or  drawn  out  of  its  place,  as,  for  example, 
straining,  lifting  heavy  weights,  undue  weight 
of  the  organ  itself,  and  many  other  causes.  Aa 
soon  as  the  organ  is  prolapsed,  to  whatever  de- 
gree this  may  occur,  various  morbid  alterations 
are  pretty  sure  to  follow.  The  uterus  becomes 
irritated,  congested,  and  hypertrophied ;  and  the 
everted  mucoas  membrane  of  the  vagina,  whicli 
then  covers  it,  becomes  greatly  altered,  and 
assumes  almost  the  appearance  of  skin.  The 
most  characteristic  change,  however,  is  generally 
elongation  of  the  cervix,  through  traction  from 
below,  especially  in  cases  in  which  prolapse  fol- 
lows previous  descent  of  the  vaginal  walls.  This 
elongation  is  due  to  yielding  of  the  elastic  tissue 
of  the  cervix,  especially  that  portion  above  the 
roof  of  the  vagina,  which  becomes  greatly  elon- 
gated, so  that  the  sound  introduced  into  the  pro- 
cident  organ  may  pass ,  for  six  or  seven  inches. 
When  the  uterus  is  replaced,  the  normal  elasticity 
again  comes  into  play,  and  the  cervix  rapidly 
contracts.  This  is  the  condition  described  by 
Hugier  as  hypertrophic  elongation  of  the  cervix, 
and  it  is  rarely  absent. 

Symptoms  Am>  Diagnosis. — The  symptoms  of 
prolapse  of  the  womb  are  mainly  due  to  the 
mechanical  discomfort  attending  it,  such  as 
weight,  difficulty  in  progression,  interference 
with  micturition,  and  much  general  inconveni- 
ence. The  diagnosis  is  a  matter  of  no  difficulty. 
In  the  greater  degrees  the  procident  organ, 
covered  with  the  hardened  and  altered  vaginal 
mucous  membrane,  is  at  once  apparent.  The 
only  condition  it  is  at  all  likely  to  be  confounded 
with,  is  old-standing  inversion  of  the  uterus,  and 
from  this  mistake  the  presence  of  the  os  uteri 
at  the  apex  of  the  tumour  will  at  once  guard 
us.  In  the  slighter  degrees  the  cervix  will  be 
felt  low  in  the  vagina,  or  even  at  its  orifice. 

Treatment. —  The  treatment  comprises  two 
principal  indications  :-First,  rest,  and  consequent  \ 
reduction  of  the  size  and  weight  of  the  procident 
organ ;  thereby  greatly  facilitating  the  second  in- 
dication, namely,  re-position,  and  maintenance  of 
the  uterus  in  its  normal  position.  The  effisct  of 
mere  rest  in  diminishing  the  size  of  a  prolapsed 
uterus  is  often  very  remarkable.  A  week  or 
ten  days  in  bed  will  often,  of  itself,  reduce  the 
cervical  elongation  to  a  considerable  amount. 
Re-position  is  generally  easily  eflTected,  and  the 
chief  difficulty  is  in  support.  In  devising  me- 
chanical contrivances  for  keeping  the  uterus  in 
position,  the  chief  thing  to  bear  in  mind  is  that 
we  should  strengthen  the  natural  uterine  sup- 
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^orts,  so  that  they  may  regain  their  lost  power 
of  keeping  the  organ  in  its  place.  Hence  the 
■old  ring  or  ball  pessaries,  which  greatly  distend 
the  vagina,  are  absolutely  inadmissible.  In  the 
slighter  degrees  an  ordinary  Hodge  may  answer 
every  purpose,  an  endeavour  being,  at  the  same 
time,  made  to  give  better  support  from  below. 
This  is  generally  best  done  by  a  perineal  pad, 
and  also  sometimes  by  using  an  astringent  to 
the  vagina,  so  as  to  make  it  a  more  efficient 
column  of  support,  such  as  alum  or  oak-bark 
injections.  In  the  greater  degrees  the  best  kind 
of  pessary  is  that  known  as  the  '  vaginal  stem,' 
which  is  in  the  shape  of  the  cup  of  the  ordinary 
toy  known  as  the  cup-and-ball,  on  the  extremity 
of  which  the  cervix  rests,  the  other  end  being 
attached  to  a  perineal  band.  If  this  does  not 
answer,  the  pessary  known  as  Swancke's  may 
succeed.  This  has  the  advantage  of  support- 
ing the  uterus  without  unduly  distending  the 
vagina.  These  measures  aro  merely  palliative, 
and  a  more  radical  cure  may  be  hoped  for  by 
various  operative  procedures,  into  the  details  of 
which  it  is  impossible  to  enter.  It  may  suffice 
to  say  that  they  consist  of : — First,  the  removal 
of  a  small  portion  of  the  elongated  cervix,  either 
by  the  galvano-caustic  wire  or  the  ecraseur,  in 
the  hope  of  stimulating  the  remainder  to  con- 
tract, a  procedure  only  occasionally  required,  but 
sometimes  of  undoubted  utility.  Secondly,  the 
making  of  a  new  perinaeum,  in  cases  in  which  the 
prolapse  seems  secondary  to  imdue  descent  of 
the  vagina — a  very  valuable  resource.  Thirdly, 
narrowing  of  the  vagina  itself,  for  which  a 
variety  of  operations  are  practised,  which,  like 
removal  of  a  portion  of  the  cervix,  are  rarely 
required. 

3.  Malignant  Disease. — Malignant  diseases 
are  of  common  occurrence  in  the  generative 
organs  of  females,  and  indeed  they  are  more 
often  met  with  in  these  than  in  any  other  part 
of  the  body. 

iETiOLOor. — Malignant  disease  of  the  uterus 
is  most  common  about  the  middle  period  of  life, 
the  largest  number  of  cases  occurring  between 
forty  and  fifty  years  of  age.  Occasionally  we 
meet  with  rapidly  advancing  cases  in  younger 
women  under  thirty  years  of  age,  or  in  old 
women  who  have  long  ceased  to  menstruate. 
Hereditary  predisposition  apparently  plays  some 
part  in  its  production,  but  uot  so  much  as  was 
formerly  believed.  Frequent  child-bearing  has 
a  decided  influence  in  favouring  its  development, 
since  the  proportion  of  cases  is  larger  in  multi- 
parae.  To  this  may  be  added  any  causes  of  con- 
stitutional debility,  since  it  unquestionablyoccurs 
more  often  in  weak  and  unhealthy  than  in  strong 
and  robust  women. 

Anatomical  Characters. — All  the  recognised 
forms  of  malignant  disease  occur  in  the  uterus, 
but  some  of  them  are  more  common  than  others. 
Scirrhus  is  that  which  is  least  frequently  ob- 
served, and  the  medullary  carcinoma  most  often. 
Klebs,  however,  has  pointed  out  that  in  the 
earliest  stages  of  carcinomatous  disease  the 
tibrous  element  preponderates  in  the  affected 
part;  while,  as  the  malady  progresses,  cell-growth 
--apidly  advances,  so  that  in  old-stending  cases, 
and  on  poat-moricm  examinations,  the  medullary 
carcinoma  is  that  which  is  found,  although,  at 


first,  the  scirrhous  form  may  probably  have  ex- 
isted. Another  common  variety  of  malignant 
disease  is  the  epithelial  cancer,  which  chiefly 
affects  the  mucous  membrane  of  the  cervix.  The 
so-called  colloid  cancer  is  rarely  met  with.  In 
the  large  majority  of  cases  the  cervix  is  the 
part  first  affected,  although,  in  exceptional  in- 
stances, the  disease  may  originate  in  the  body 
of  the  uterus,  the  cervix  being  at  first  unim- 
plicated. 

At  the  commencement  of  the  more  ordinary 
variety  the  cervix  is  hard,  somewhat  nodular, 
and  hypertrophied.  It  is  comparatively  rare 
for  the  disease  to  be  seen  at  so  early  a  stage, 
and,  as  the  uterus  is  then  quite  movable,  it 
is  impossible  to  distinguish  it  from  enlarge- 
ment of  the  cervix  due  to  congestive  forms  of 
disease.  As  the  disease  progresses,  the  carcino- 
matous degeneration  advances  rapidly;  more 
and  more  tissue  is  involved;  and  the  roof  of  the 
vagina  becomes  implicated,  so  that  the  uterus  is 
fixed  in  a  mass  of  new  growth.  Before  long  a 
destructive  process  commences  ;  portions  of  the 
growth  slough  and  come  away ;  haemorrhage  takes 
place  from  theopening  of  vessels;  and,  in  advanced 
stages  of  the  disease,  the  cervix  may  be  entirely 
destroyed,  and  even  the  bladder  or  rectum  opened, 
so  as  to  form  a  common  opening  with  the  vagina. 
The  epithelial  variety  of  cancer  commences  on 
the  mucous  surface  of  the  cervix  by  the  growth 
of  its  villi  into  a  papillary  tumour,  which,  at 
first,  it  may  be  impossible  to  distinguish  from 
similar  growths  of  a  foreign  character.  It  rapidly 
spreads  however,  soon  forming  a  fungating  soft 
mass,  not  unlike  the  flower  of  a  cauliflower  in 
appearance,  hence  its  popular  name  '  the  cauli- 
flower excrescence.'  As  in  medullary  carcinoma, 
destructive  changes  soon  occur  ;  ulceration  pro- 
gresses ;  and,  as  the  disease  advances,  the  neigh- 
bouring structures  are  implicated.  When  the 
disease  involves  the  more  deeply-seated  tissues, 
post-mortem  examination  shows  that  the  malig- 
nant growth  there  assumes  more  of  the  character 
of  medullary  cancer. 

Symptoms. — The  earliest  sign  that  arouses  sus- 
picion as  to  the  existence  of  malignant  disease  is 
generally  the  occurrence  of  haemorrhage,  at  first 
merely  an  excessive  menstrual  flow,  subsequently 
loss  of  blood,  sometimes  very  great  in  amount, 
at  irregular  intervals.  Sometimes  it  is  brought  on 
by  trivial  causes,  and  a  not  unfrequent  complaint 
is  that  it  always  occurs  after  sexual  intercourse. 
Excessive  haemorrhages,  which  are  sometimes 
very  alarming  in  amount,  do  not,  as  a  rule,  occur 
until  advanced  stages  of  the  disease,  when  destruc- 
tion of  tissue  is  taking  place.  Another  marked 
symptom  is  profuse  discharge,  often  having  a 
peculiar  and  pathognomonic  fcetor,  froni  the  ad- 
mixture of  minute  portions  of  sloughing  tissue.  In 
medullary  carcinoma  the  discharge  is  not  usually 
abundant,  but  it  is  sometimes  very  ichorous  in 
character,  producing  excoriations,  intense  pi-uri- 
tus,  or  other  disagreeable  symptoms,  in  conse- 
quence of  its  irritating  property.  In  epithelioma 
it  is  often  very  abundant,  watery  in  character, 
and  tinged  with  blood.  Pain  is  sometimes  ex- 
cessive. The  writer  has  often,  however,  seen 
cases  terminate  fatally  without  any  pain  at 
all.  General  constitutional  disturbance  soon 
results ;  the  peculiar  cachexia  of  malignant 
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disease  is  developed ;  and  the  patient  becomes 
sallow,  emaciated,  and  extremely  debilitated. 

Diagnosis. — In  advanced  cases  vaginal  exami- 
nation at  once  clears  up  the  nature  of  the  case. 
The  cervix  and  roof  of  the  vagina  are  infiltrated 
with  the  characteristic  hard  growth,  and  the  ute- 
rus is  quite  fixed.  If  xdceration  has  advanced,  the 
ragged  broken  edges  of  the  cervix  are  apparent, 
bleeding  on  being  touched,  and  breaking  down 
under  the  finger.  In  a  case  of  this  kind  mistake 
is  hardly  possible.  In  the  earlier  stages,  before 
fixation  and  ulceration  have  advanced,  error  is 
easy,  and  it  is  far  from  uncommon  to  find  non- 
malignant  alterations  of  the  cervix  which  have 
been  mistaken  for  cancer,  and  even  the  reverse, 
x^o thing  but  time  will  clear  up  such  doabtful 
cases,  and  care  should  be  taken  not  to  give  a 
positive  diagnosis,  unless  the  character  of  the 
case  is  marked  and  xmdoubted.  The  most  difS- 
cult  cases  to  diagnose  are  those  in  which  the  body 
of  the  uterus  is  alone  affected.  Here  hsemor- 
rhage,  foetid  discharge,  and  recurrent  attacks  of 
spasmodic  pain  (probably  caused  by  the  efforts 
of  the  uterus  to  expel  discharge  collected  in  its 
cavity)  may  arouse  suspicion ;  but  nothing  except 
dilatation  of  the  cervix,  and  thorough  explora- 
tion of  the  uterine  cavity,  can  elear  up  the  nature 
of  the  case.  On  account  of  the  friability  of  the 
tissues,  this  must  always  be  done  with  great 
caution.  In  epithelial  cancer  the  soft,  fungating, 
bleeding,  and  easily  broken-down  mass  can  hardly 
be  mistaken  for  anything  else. 

Prognosis. — The  prognosis  is,  of  course,  most 
unfavourable.  There  are,  no  doubt,  a  few 
authentic  cases  on  record  in  which  the  patients 
have  recovered  after  amputation  of  the  cervix, 
but  these  are  of  the  utmost  rarity.  In  the  vast 
majority  death  takes  place,  in  a  time  varying 
from  a  few  months  to  one  or  two  years.  Pro- 
bably the  disease  advances  most  rapidly  in 
younger  patients,  but  few  last  longer  than  two 
years.  Death  takes  place  either  from  exhaustion, 
haemorrhage,  eepticsemia,  or  some  other  compli- 
cation. The  writer  has  seen  it  on  one  or  two 
occasions  residt  from  uraemia,  the  consequence  of 
occlusion  of  the  ureters  through  extension  of 
the  cancerous  growth. 

Tkeatment. — In  the  large  majority  of  cases 
seen  for  the  first  time  at  an  advanced  stage, 
treatment  must,  of  necessity,  be  palliative  only. 
Here  there  are  two  chief  indications — the  main- 
tenance of  the  general  health ;  and  the  relief 
of  pain,  foetor,  or  other  distressing  local  com- 
plications. Por  the  former  we  must  rely  mainly 
on  a  suitable  diet,  and  the  administration  of 
some  tonic  which  may  be  found  to  agree  with 
the  patient.  The  preparations  of  arsenic,  as  a 
rule,  answer  better  then  either  iron  or  quinine. 
For  the  relief  of  pain  the  use  of  opiates,  either 
in  the  form  of  morphia  suppositories  or  admi- 
nistered subcutaneously,  must  be  our  sheet 
anchor,  and,  when  the  pain  is  severe,  it  may  be 
necessary  to  exhibit  them  in  largo  doses.  Foetor 
may  be  best  arrested  by  the  local  use  of  anti- 
septics. The  plan  which  the  writer  has  found  to 
answer  best  for  the  purpose  is  to  introduce  at 
night  into  ,he  vagina  a  pledget  of  cotton  wool, 
soaked  in  the  glycerine  of  tannin,  to  which  a 
small  quantity  of  the  glycerine  of  carbolic  acid 
has  been  added,  in  the  proportion  of  about  one 


ounce  of  the  latter  to  eight  ounces  of  the  for- 
mer. This  effectually  destroys  foetor,  while  the 
astringent  property  of  the  tannin  serves  to 
check  unduly  rapid  cell-growth,  and  prevent 
hsemorrhjige.  In  the  morning  the  vagina  may 
be  syringed  out  with  Cond/s  fluid  and  water. 
Iodoform  pessaries  are  also  extremely  useful  for 
this  purpose.  When  haemorrhage  is  excessive 
local  haemostatics,  such  as  the  diluted  liquor  ferri 
perchloridi,  must  be  used,  and,  if  necessary,  the 
vagina  plugged.  Surgical  treatment  may  be 
adopted,  either  in  the  hope  of  entirely  removing 
the  disease,  or  of  lessening  the  haemorrhage  and 
discharges,  and  so  retarding  its  progress.  Either 
indication  is  most  easily  fulfilled  in  epithelial 
cancer.  When  this  is  limited  to  the  cervix,  when 
there  is  a  fair  margin  of  healthy  tissue  between 
the  diseased  portion  of  the  cervix  and  the  body 
of  the  uterus,  amputation  by  the  galvano-caustic 
wire  or  wire  ^craseur  should  be  resorted  to,  the 
actual  cautery  being  subsequently  freely  applied 
to  the  stump,  to  destroy,  as  much  as  possible, 
any  infiltrated  cancer-cells.  Even  when  this  fails 
to  prevent  the  recurrence  of  the  disease,  it  will 
certainly  prolong  the  life  of  the  patient,  and 
increase  her  comfort.  In  other  cases  destruction 
of  the  exuberant  growth,  both  in  epithelial  and 
medullary  cancer,  may  be  advantageously  effected 
by  local  caustic  applications,  such  as  strong  solu- 
tions of  chloride  of  zinc,  nitric  acid,  or  bromine. 
Of  late  years  the  same  object  has  been  sought 
by  excising  the  diseased  tissue,  or  by  scraping  it 
away  as  much  as  possible  by  peculiar  scoop-shaped 
curettes  made  for  the  purpose,  after  which  one 
of  the  above-mentioned  caustics,  or  the  actual 
cautery,  may  be  applied.  It  is  in  the  epithelioma- 
tous  form  of  malignant  disease  that  this  proce- 
dure is  most  valuable,  and  a  carefully  performed 
operation  may  prolong  life  for  months  or  years. 
The  more  radical  operations  for  extirpation  of  the 
entire  uterus,  as  practised  by  Freund  and  Billroth, 
are  too  little  known  to  justify  discussion  in 
this  place.  These  procedures,  however  useful  they 
may  be  in  the  earUer  stages  of  the  disease,  are 
clearly  inapplicable  when  it  is  advanced,  and 
when  the  bladder,  rectum,  or  vagina  is  involved 
in  its  spread. 

4.  Tumours,— (1.)  Fibroid  Tumour. — By  far 
the  most  common  variety  of  uterine  tumours — so 
common  that,  according  to  some  authorities,  it 
is  found  in  60  per  cent,  of  women  who  die  after 
middle  age — is  the  so-called  fibroid  tumour 
(myoma,  fibroma). 

Etiology. — Fibroid  tumours  are  most  com- 
mon after  twenty  years  of  age,  and  in  certain 
races,  the  African  especiallj',  they  occur  with 
great  frequency.  Beyond  this  nothing  is  known 
of  the  causes  which  produce  or  favour  their 
growth. 

Anatomical  Chaeactebs. — Fibromata  are 
limited  hypertrophies  of  the  substance  of  the  ute- 
rus, existing  in  the  form  of  more  or  less  globular 
tumours,  contained  loosely  in  a  capsule  of  fibro- 
cellular  tissue.  Structurally  they ^re  homologous 
with  the  tissue  of  the  uterus  itself,  consisting  of 
connective  tissue,  mixed  with  unstripcd  muscular 
fibres.  They  are  found  of  every  size,  varying  from 
dimensions  scarcely  larger  than  a  millet-seed,  up 
to  enormous  masses  weighing  as  much  as  fifty 
pounds.    Most  generally  they  occupy  the  fondua 
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ani  body  of  the  womb,  and  they  are  conveniently 
divided  into  three  classes,  according  to  the  posi- 
tion they  occupy,  namely,  the  subperitoneal, 
occupying  chiefly  the  outer  surface  of  the  uterus ; 
the  intrcu-mural,  chiefly  developed  in  the  sub- 
stance of  the  walls  ;  and  the  stib-mucms,  which 
project  into  its  cavity,  and  these  may  be  either 
completely  sessile,  vnth  a  broad  base  of  attach- 
ment, or  they  may  have  become  more  or  less 
pedunculated,  and  then  approach  in  character  to 
the  fibroid  polypi. 

"When  once  formed,  the  future  progress  of 
fibroids  of  the  womb  varies  much.  Generally 
they  are  of  very  slow  growth,  and,  although 
malignaut  degeneration  of  their  structure  has 
been  observed  in  rare  instances,  they  most  com- 
monly exist  for  the  rest  of  the  patient's  life, 
without  giving  rise  to  any  troublesome  eflfects, 
beyond  those  resulting  from  mechanical  pres- 
sure, provided  they  are  not  accompanied  by 
haemorrhage.  They  are,  however,  subject  to 
certain  occasional  alterations,  such  as  inflam- 
mation and  even  sloughing,  when  mechanically 
injured,  fatty  and  calcareous  degeneration,  and 
even  to  complete  abortion.  The  possibility  of 
their  entire  spontaneous  disappearance  has  been 
strongly  questioned.  The  writer  has  published 
several  instances  coming  under  his  own  obser- 
vation, and  the  fact  is  now  pretty  generally 
admitted,  the  explanation  probably  being  that 
on  account  of  similarity  of  texture  to  that  of 
the  tissues  of  the  uterus,  they  are  subject  to  a 
process  of  involution  like  that  which  the  tissue 
of  the  uterus  undergoes  after  delivery. 

Symptoms. — The  symptoms  of  fibroids  of  the 
womb  depend  to  a  great  extent  on  their  position. 
The  sub-peritoneal  and  interstitial  varieties, 
when  not  very  large,  are  often  unaccompanied 
by  any  symptoms  whatever,  and  those  that  exist 
arechiefiy  the  result  of  mechanical  pressure,  such 
as  weight,  difficulty  in  walking,  irritability  of 
the  bladder,  constipation,  and  the  like.  In  the 
sub-mucous  variety,  the  prominent  symptom  is 
haemorrhage,  which  sometimes  occurs  to  a  very 
alarming  extent,  and  may  even  put  the  patient's 
life  in  danger.  The  source  of  the  hsemorrhage  is 
probably,  in  the  majority  of  cases,  minute  capil- 
lary vessels  in  the  mucous  membrane  covering 
the  tumour,  which  keeps  up  irritation  and  con- 
gestion in  its  neighbourhood.  It  is  similar  in  its 
origin,  therefore,  to  the  discharge  in  menstru- 
ation, and  is  greatest  in  amount  at  the  menstrual 
period.  The  more  severe  haemorrhages  are  pro- 
bably caused  by  openings  in  various  tissues 
developed  in  the  periphery  of  the  tumour,  where 
the  vessels  are  increased  in  size,  just  as  they  are 
in  pregnancy. 

The  physical  signs  vary  with  the  size  and 
situation  of  the  tumours.  K  large  enough  to 
be  perceptible  on  abdominal  palpation,  they  have 
generally  a  more  or  less  rounded  or  lobular  out- 
line, and  a  hard,  firm  feel,  without  any  fluctua- 
tion, which  serves  to  distinguish  them  from 
other  varieties  of  abdominal  growth.  bmall 
tumours,  however,  growing  from  the  sides  oi  the 
uterus,  may  be  easily  confounded  with  other 
tonditions,  especially  flexions  of  the  uterus, 
and  deposits  or  exudations  in  its  vicinity,  sucli 
as  hematocele,  or  pelvic  cellulitis  or  peritonitis. 
ThemobUity  of  the  uterus,  which  m  the  latter 


conditions  is  generally  impaired,  and  the  use  of 
the  uterine  sound,  which  shows,  in  tumours,  that 
the  cavity  of  the  uterus  is  considerably  elongated, 
ought  to  enable  us  to  avoid  such  mistakes. 

Tebatment.— The  treatment  resolves  itself 
into  medical  and  surgical.  The  former  may  be 
said  to  be  powerless,  all  the  so-called  absorb- 
ents— iodides,  bromides,  preparations  of  lime, 
Kreuznach  and  other  waters,  being  admitted  to 
be  of  no  reliable  value  whatever.  The  only  plan 
which  merits  further  study  is  the  suboutan'eous 
injection  of  ergotine,  in  doses  of  from  gr.  ss.  to 
gr.  j.  daily,  which  is  said  by  Hiidebrandt  to  be 
of  great  value,  and  is  favourably  spoken  of  by 
Atthill  and  other  authors.  In  a  case  at  present 
imder  the  writer's  care,  in  which  haemorrhage  had 
been  continuous  for  two  years,  and  in  which  a 
mass  of  fibroid  reached  half-way  up  to  the  um- 
bilicus, under  the  continuous  use  of  this  method 
for  several  months,  the  abdominal  tumours  aie 
no  longer  to  be  made  out,  although  those  for- 
merly felt  in  the  pelvis  still  exist,  and  the 
haemorrhages  have  entirely  ceased.  In  one  or 
two  other  cases  the  writer  has  been  obliged  to 
discontinue  the  treatment,  on  account  of  the 
severe  cutaneous  irritation  the  injections  pro- 
duced. Surgical  methods  of  treatment  are  only 
called  for  when  the  haemorrhages  are  excessive 
and  exhausting.  To  discuss  them  at  length  is 
impossible  in  so  limited  a  space,  and  the  writer 
can  do  little  more  than  merely  enumerate  them, 
referring  the  reader  to  any  recent  systematic 
work  for  complete  details. 

a.  Injection  of  styptics  into  the  uterine  cavity, 
such  as  tincture  of  iodine,  or  diluted  tincture 
of  the  perchloride  of  iron,  is  valuable  when  the 
haemorrhage  is  excessive,  but  a  plan  which  should 
not  be  tried  unless  the  cervix  has  been  previously 
dilated. 

b.  Incision  of  the  cervix  is  decidedly  beneficial 
when  the  haemorrhage  is  frequent  and  severe, 
which  is  supposed  to  act  by  allowing  the  uterine 
fibres  to  contract  upon  the  tumour. 

c.  Incision  of  the  capsule  of  the  tumour  itself 
is  useful  in  certain  sessile  tumours  projecting 
into  the  uterine  cavity,  certainly  diminishing 
the  haemorrhage,  and  facilitating  subsequent 
enucleation. 

d.  Bemoval  of  as  much  as  possible  of  the 
tumour,  with  the  6craseur  or  galvano-caustic  wire, 
may  be  undertaken,  when  it  is  so  situated  as  to 
be  within  reach. 

e.  Eniieleation  is  very  valuable  when  the 
tumour  is  projecting  into  the  uterine  cavity,  and 
is  already  partially  separated  from  its  attach- 
ments. Under  such  circumstances,  it  may  be- 
shelled  out  from  its  capsule  en  masse.  The- 
operation,  however,  is  difficult  and  severe,  and 
must  be  reserved  for  very  urgent  cases. 

/.  Gastrotomy,  with  the  removal  of  the  mass 
of  the  tumour,  and  even  of  the  entire  uterus — 
is  one  of  the  most  formidable  of  all  operations, 
but  one  which  has  recently  been  occasionally 
successfully  performed,  and  which  is  justifiable 
when  the  patient's  life  is  seriously  endangered 
from  uncontrollable  haemorrhage. 

g.  The  artificial  production  of  the  menopause 
by  removal  of  the  ovaries  is  an  operation  which 
has  of  late  been  highly  recommended. 

2.  Folypiis. — Polypus  of  the  uterus  may  be 
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considered  in  connection  with  this  subject,  since 
the  large  majority  of  polypi  iiro  merely  fibroid 
tumours,  to  a  great  extent  enucleated  from  their 
capsules,  and  attached  to  the  uterus  l)y  a  narrow 
pedicle.  There  are,  however,  two  other  varieties 
described,  the  glandular,  and  the  cellular  polypi. 

Anatomical  Chabactbbs. —  The  glandular 
polypus  is  a  localised  hypertrophy  of  connective 
tissue,  rarely  larger  than  an  egg,  and  generally 
attached  to  the  cervix;  the  cellular  is  a  hjrper- 
trophy  of  some  of  the  glandular  structures  of  the 
cer\nx,  either  of  the  Nabothian  follicles  or  the 
utricular  glands,  and  it  is  generally  of  small  size. 
Fibroid  polypi,  like  fibroid  tumours,  may  be  of 
any  dimensions,  but  they  are  commonly  met  with 
about  the  size  of  a  small  pear. 

Symptoms  and  Dugnosis. — Polypi  are  only 
important  because  of  the  haemorrhage  which  so 
frequently  accompanies  them.  When  extruded 
from  the  cervix,  or  growing  from  it,  they  offer 
no  difficulty  in  diagnosis.  Nor  is  there  any 
condition  apt  to  be  mistaken  for  them,  except  a 
chronic  inversion  of  the  womb,  which  can  be 
readily  differentiated  by  tracing  the  pedicle 
through  the  os,  and  finding  that  the  sound  enters 
the  uterus  to  its  usual  depth.  Intra-uterine 
polypi  are  much  more  difficult  to  discover,  and 
here  the  only  plan  is  complete  dilatation  of  the 
cervix,  and  thorough  exploration  of  the  uterine 
cavity.  This  procedure  is  essential  in  all  cases 
of  severe  haemorrhage  resisting  ordinary  haemo- 
static treatment. 

Tbeatmhnt. — When  once  a  polypus  has  been 
detected,  the  only  treatment  is  its  removal.  In 
cases  in  which  the  polypus  is  chiefly  in  the 
vagina,  this  is  easy  enough,  the  wire  of  an 
^craseur  being  passed  round  the  pedicle,  which 
is  separated  in  this  way  from  its  attachment. 
It  is  not  essential  that  the  wire  should  touch  the 
base  of  the  pedicle,  since  the  part  left,  after  the 
bulk  of  the  polypus  is  removed,  always  shrivels 
up  and  disappears.  In  intra-uterine  polypi  it  is 
sometimes  difficult  to  pass  the  wire  round  the 
pedicle,  but  by  thoroughly  anaesthetising  the  pa- 
tient, and  using  a  single  wire,  it  can  generally 
be  managed.  No  other  method  of  removing 
polypi  is  so  good.  Excision  may  give  rise  to 
haemorrhage,  and  the  old  method  of  ligature  is 
dangerous  from  the  risk  of  inducing  septicaemia. 

3.  Fibro-cystic  and  Sarcomatous  Tumours. — 
The  only  other  uterine  growths  requiring  mention 
are  the  fibro-cystic  tumours  (cysto-fibroma, 
cysto-sarcoma),  and  the  sarcomatous  tumours. 

The  fibro-egsiic  tumour  is  specially  important 
on  account  of  its  great  resemblance  to  cystic  tu- 
mours of  the  ovary,  and  the  extreme  difficulty 
of  differential  diagnosis,  which  is  so  great  that 
probably  there  is  no  ovariotomist  of  any  expe- 
rience who  has  not  mistaken  the  one  for  the 
other.  The  fibro-cystic  tumour  is  afibroid  tumour 
of  the  uterus,  generally  of  the  sub-peritoneal 
variety,  which  has  grown  to  a  large  size  from 
the  development  of  cysts  in  its  substance.  This 
IB  most  usually  effected  by  degeneration  of  its 
tissue,  which  becomes  liquefied  and  transformed 
into  an  albnmino-serous  fluid.  Thus  wo  have 
a  tumour  partially  solid,  partially  fluctuating— 
although  rarely  so  distinctly  so  as  an  ovarian 
tumour— from  which  fluid  can  be  drawn  by  an 
axploratory  puncture,  and  which  may  obtain  di- 
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mensions,  and  produce  constitutional  effects,  not 
less  marked  than  those  of  ovarian  cystic  disease. 
The  differential  diagnosis  may  well  baflfle  even 
the  most  expert  gynaicologist.  The  sound  may 
possibly  enable  us  to  ascertain  the  uterine  cha- 
racter of  the  growth,  aa  it  enters  for  a  consider^ 
able  length,  and  on  moving  it  the  connection  of 
the  tumourwith  the  uterus  may  be  demonstrated. 
Athill  has  recently  laid  stress  on  the  character 
of  the  fluid  removed  on  puncture  as  diagnostic, 
since,  unlike  ovarian  fluid,  it  coagulates  sponta- 
neously on  standing,  and  on  microscopic  exami- 
nation elongated  fibre-cells,  similar  to  those  of 
the  uterus  itself,  are  found  in  it.  The  prognosis 
of  these  growths  is  unfavourable,  since  they  pro- 
duce all  the  evil  effects  of  ovarian  tumours,  and 
the  risk  attending  their  removal  by  operation, 
which  is  the  only  available  method  of  treatment, 
is  much  greater  than  that  of  ovariotomy. 

Sarcomatous  tumours  of  the  uterus  have  been 
but  little  studied.  They  are  in  many  respects 
like  fibroid  growths,  but  have  a  marked  tendency 
to  fungate  and  ulcerate,  and  to  return  after 
removal.  Hence,  they  hold  a  place  midway 
between  the  benign  fibroid  and  the  malignant 
cancerous  growths,  and  they  generally  spring 
from  the  uterine  tissue,  like  the  sub-mucous 
fibroids,  but  without  any  distinct  capsule.  The 
symptoms  are  chiefly  those  of  fibroid  in  that 
situation,  namely,  haemorrhage  ;  profuse  watery 
discharges,  occasionally  differing  in  character ; 
and  sometimes  pain,  probably  the  result  of  ut&- 
rine  contractions.  The  treatment  must  consist 
in  the  removal  of  as  much  as  is  possible  of  the 
tumour  by  the  ^craseur  or  galvano-caustic  wire  ; 
and,  if  the  nature  of  the  tumour  be  ascertained, 
its  attachment  should  be  thoroughly  cauterised 
with  strong  nitric  acid. 

W.  S.  PlATFAIH. 

■WOMElf,  Diseases  of.— Synon,:  Fr.  Ma- 
ladies des  Femmes ;  Ger.  Franenkrankheiten. 

The  intention  of  this  article  is  to  indicate 
what  is  comprehended  under  its  title  :  to  define 
the  proper  limits  of  the  subject ;  to  show  broadly 
the  relations  of  the  subject  to  general  pathology  ; 
and  to  set  out  some  connected  points  and  general 
principles  which  could  hardly  be  so  usefully 
stated  in  the  special  articles  into  which  the  sub- 
ject is  necessarily  subdivided. 

It  is  impossible  to  draw  an  arbitrary  line  that 
shall  clearly  separate  what  are  commonly  re- 
garded as  the  special  diseases  of  women  from 
the  domain  of  general  pathology.  The  study  of 
the  diseases  centred  in  the  sexual  system  of 
women  is  no  more  than  the  application  of  gen- 
eral pathology  to  this  particular  system.  Any 
disease  occurring  in  a  woman  will  almost  certainly 
involve  some  modifications  in  the  work  of  her 
sexual  system.  On  the  other  hand,  the  ordinary 
or  disturbed  work  of  her  sexual  system  will  in-  , 
fluence  the  course  of  any  disease  which  may  assail 
her,  however  independent  this  disease  may  seem  to 
be  in  its  origin.  Still,  bearing  in  mind  the  fore- 
going fundamental  facts,  it  may  be  stated  broadly 
that  the  diseases  of  women  embrace  more  espe- 
cially those  morbid  processes  and  mechanical 
deviations  of  which  the  principal  seat  is  in  the 
sexual  system,  that  is,  in  the  ovaries,  uterus,  and 
breasts.  Yet  even  this  is  a  narrow  and  misleading 
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view  to  take.  It  is  no  more  possible  to  imagine 
an  isolated  pathology  of  the  ovaries  or  uterus, 
than  of  the  liver,  kidney,  or  heart.  If  any  one  of 
these  organs  be  damaged  or  working  imperfectly, 
the  blood,  the  nervous  centres,  the  other  organs, 
the  whole  body  suffer.  No  one  organ  can  with- 
draw itself  from  its  solidarity  with  the  rest.  And 
it  is  often  an  impossible  task  to  analyse  what  ap- 
pears at  first  sight  to  be  a  simple  case,  say  of  dis- 
ease of  the  kidney,  into  its  component  elements, 
and  to  bring  home  to  the  kidney  the  initial  fault. 
The  controversy  concerning  arterial  fibrosis, 
heart-disease,  and  Bright's  disease,  is  a  striking, 
but  by  no  means  exceptional,  illustration  of  this 
proposition.  The  same  thing  is  equally  true  of 
many  apparently  special  disorders  of  the  ovaries 
or  uterus.  The  disturbance  in  function  of  these 
organs  may  be  so  obtrusively  prominent  that 
attention  is  concentrated  upon  them  ;  and  thus 
we  may  be  led  to  regard  them  as  the  exclusive  or 
principal  seat  of  morbid  action,  and  so  to  expend 
upon  them  our  remedial  care.  The  physician,  in 
search  of  a  diagnosis,  is  greatly  guided  by  the 
observation  of  function.  Disturbed  function 
raises  a  presumption  that  the  organ  disturbed  is 
itself  at  fault,  and  we  are  instinctively  inclined 
to  help  that  organ  in  its  difficulty.  But  the 
primary  or  efficient  cause  may  be  elsewhere. 
This  is  as  true  of  the  ovaries  and  uterus  as  it  is 
of  the  heart,  kidney,  or  any  other  organ.  One 
illustration  will  suffice.  A  woman  suffers  an 
abortion.  There  is  the  uterus  obviously  disturbed 
:n  its  function,  acting,  in  fact,  in  an  improper 
manner.  But  we  cannot  in  aU  eases  affirm  that 
the  uterus  is  diseased.  The  causes  of  abortion 
are  midtitudinous.  An  efficient  cause  may  indeed 
be  found  in  some  mechanical  or  structiiral  fault 
of  the  uterus  ;  but  more  often  it  will  be  found  in 
the  impeded  work  of  some  remote  organ,  or  in  an 
empoisoned  state  of  the  blood.  Nor  is  any  case 
often  simple.  Commonly  several  causes  concur, 
local  conditions  acting  and  reacting  upon  each 
other.  Thus,  when  the  immediate  cause  is  found 
in  some  alteration  of  tissue  in  the  uterus,  we 
may  still  have  to  look  for  the  original  cause  in 
some  antecedent  constitutional  disorder,  for 
example,  struma  or  syphilis,  inherited  or  ac- 
quired, or  perhaps  in  some  long  past  transient 
morbid  process,  whose  action  can  only  be  traced 
back — if  traced  at  all — through  the  fallacious 
records  and  conjectures  of  history.  Nor  even 
then  shall  we  be  justified  in  concluding  that  we 
have  discovered  the  whole  secret  of  the  abortion, 
that  we  are  masters  of  the  situation,  able  to  take 
a  right  view  of  its  clinical  significance,  and  com- 
petent to  deal  with  it  on  rational  principles. 
Abortion  is  not  seldom  a  conservative  process,  a 
remedy  adopted  by  Nature  to  avert  urgent  dis- 
tress in  the  circulation  or  in  vital  organs.  There 
may  be  no  appreciable  disease  in  the  uterus  or 
embryo  ;  but  the  embryo  is  cast  out,  the  uterus 
is  emptied,  in  order  to  relieve  the  system  of  a 
source  of  danger.  Here,  then,  is  proof  of  the 
danger  of  treating  disorders  of  the  sexual  organs 
as  a  detached  bit  of  pathology. 

Here  we  may  make  particular  application  of 
a  general  law.  The  case  may  be  formulated 
aphoristically.  An  organ  so  made  to  work  against 
obstruction,  in  excess,  or  in  an  unnatural 
manner,  is  prone  to  organic  disease.    This  is 
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remarkably  true  of  the  uterus.  It  may  be  said 
indeed  that  a  very  large  proportion  of  the  struc- 
tural abnormalities  of  the  uterus  arise  in  this 
way.  Hence  the  importance  of  looking  at  dis- 
tvirbed  function,  not  necessarily  as  evidence  of 
disease  of  its  correlated  organ,  but  always  as  a 
warning  that  disease  of  that  organ  is  in  course 
of  induction  or  of  aggravation.  This  applies 
most  strongly  to  the  history  of  dysmenorrhcea, 
in  which  the  transition  from  physiology  in  diffi- 
culty into  pathology  is  often  conspicuously  ma- 
nifested. 

The  widest  and  perhaps  the  best  definition  of 
the  subject  is  expressed  in  the  word  '  G-ynseco- 
logy.'  It  embraces  indeed  far  more  than  is 
expressed  in  the  term  '  diseases  of  women.'  In 
its  full  etymological  meaning  it  is  comprehensive 
beyond  the  strict  domain  of  medicine  ;  but  expe- 
rience and  thought  will  show  that  it  does  not  go 
beyond  the  philosophical  conception  of  the  care 
of  the  '  health  of  women.'  Without  accepting 
the  doctrine  of  Michelet,  that  the  life  of  woman 
is  a  history  of  disease,  it  is  undeniable  that  to 
appreciate  justly  the  pathology  of  woman  w& 
must  observe  her  in  aU  her  social  relations,  study 
minutely  her  moral  and  intellectual  characteris- 
tics— that  we  must,  in  short,  never  for  a  moment 
lose  s;ght  of  those  physical  attributes  which  in- 
delibly stamp  her  as  woman,  which  direct,  con- 
trol, and  limit  the  exercise  of  her  faculties.  This 
collateral  study  is  of  infinitely  more  importance 
in  the  pathological  history  of  woman  than  it  is 
in  that  of  man.  A  very  large,  perhaps  a  prepon- 
derating, proportion  of  all  the  diseases  to  which 
women  are  subject,  arise  out  of,  or  are  in  inti- 
mate reactive  relation  with  the  play  of  her  sexual 
system.  The  key  to  many  of  the  disorders  of 
woman,  especially  of  the  nervous  system,  will  be 
found  here.  The  essence  of  her  mental  life  is 
responsiveness  ;  the  emotional,  the  reflex,  or 
diastaltic  functions  play  an  infinitely  more  active 
part  than  in  man.  It  may  further  be  said  that 
the  reciprocal  action  of  the  brain  and  spinal 
cord  and  ganglionic  nerves  is  quicker  and  more 
intimate  than  in  man,  especially  that  the  brain 
is  more  strictly  subservient  to  the  animal  func- 
tions. Abstraction  from  corporeal  impulse,  initia- 
tion, enterprise  are  masculine  faculties. 

There  is  one  primd-facie  limitation  of  the 
subject.  The  proper  diseases  of  woman  occur 
during  her  sexual  life ;  that  is,  during  the  func- 
tional activity  of  the  ovaries,  uterus,  and  breasts. 
Before  this  epoch  sets  in  the  female  is  not  a 
woman  but  a  child;  and  when  this  epoch  is  over, 
those  organs  shrivel  up  and  no  longer  affect 
the  system  as  before.  Practically,  however,  the 
physical  defects  of  the  sexual  organs  in  course  of 
development,  as  in  girls,  and  in  course  of  atrophic 
degeneration,  as  in  old  women,  are  so  closely  re- 
lated by  continuity  of  history  with  their  state  in 
the  epoch  of  functional  activity,  that  aU  three 
epochs  are  but  linked  chapters  of  the  same  history. 
To  cut  out  arbitrarily  the  consideration  of  the 
child  and  the  old  woman  must  needs  invalidate 
our  knowledge  of  the  physiology  and  pathology 
of  the  woman  proper.  But  for  the  gynaecologist 
this  study  need  not  embrace  more  than  the 
development  and  diseases  of  the  sexual  organs. 
In  the  child,  and  up  to  the  advent  of  puberty 
these  diseases  are  few,  and  may  be  regarded  as 
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accidental.  ThedeTolopmental  faults  even  rarely 
acquire  importance  until  the  advent  of  puberty. 
Then  if  the  organs  are  faulty,  and  their  relatione 
to  surrounding  organs  are  abnornjal,  the  perform- 
ance of  their  functions  may  be  so  hindered  that 
distress  may  ensue  in  the  organs  themselves,  in 
their  immediate   surroundings,  or  in  distant 
organs  ;  or  disorders  of  hsematosis,  nutrition,  or 
other  general  processes  may  be  induced.    In  the 
old  woman  the  sexual  organs,  having  fulfilled 
their  functions,  undergo  what  may  be  called 
senile  atrophy.    The  ovaries,  the  uterus,  the  va- 
gina often,  and  the  breasts  shrink  :  they  are  no 
longer  the  centres  of  active  nervous  and  blood 
distribution ;  they  become  inert,  and  henceforth 
exercise  but  feeble  influence  upon  the  general 
organism.    Unhappily  this  normal  course  is  not 
always  observed.    Towards  the  climacteric  there 
is  too  often  developed  a  tendency  to  certain  mor- 
bid processes  in  the  ovaries,  uterus,  vagina,  and 
breasts,  which  compel  the  attention  of  the  gynae- 
cologist.   Instead  of  undergoing  what  may  be 
described  as  the  normal  process  of  quiet  extinc- 
tion, their  tissues  exhibit  aberrant  forms  of  nu- 
trition and  degeneration,  as  fibroma  or  cancer, 
and  then  again  the  pelvic  organs  become  active 
foci  of  blood-distribution  and  growth,  entail- 
ing local  distress,  and  general,  it  may  be  life- 
imperilling,  disorder.    And  even  when  no  mor- 
bid tissue-change  occurs,  when  the  organs  yield  to 
the  process  of  extinction,  various  phenomena 
commonly  show  themselves,  always  more  or  less 
distressing ;  and  which  often  assume  pathological 
import.    The  sexual  apparatus  no  longer  domi- 
nating the  system,  the  balance  of  healthy  action 
and  reaction  being  lost,  the  nervous  force  not 
finding  its  long-accustomed  use,  wanders  off  in 
strange  paths,  and  in  its  erratic  play  reveals 
various  nervous  phenomena,  not  seldom  mistaken 
for  special  neuroses— as  neuralgia,  hysteria,  syn- 
copal attacks,  or  vertigo,  or  even  convulsive  at- 
tacks simxilating  or  even  merging  into  epilepsy, 
hemiansesthesia,  or  hemiplegia,  single  or  com- 
bined, and  mimicking  apoplexy  or  paralysis;  and 
various  mental  aberrations  more  or  less  rebellious 
to  the  will,  a  very  common  phenomenon  being 
enfeebled  memory  and  unsteady  volition.  As- 
sociated or  not  with  some  of  the  foregoing 
phenomena  are  various  subjective  phenomena  of 
sensation.  Illusive  pregnancy — the  pseudooyesis 
of  Mason  Good — is  one  of  the  most  familiar.  Cer- 
tain peripheral  sensations,  as  tingling,  pricking, 
numbness  of  the  limbs,  chills  and  flushings, 
sometimes  profuse  perspirations,  itching — when 
occurring  in  the  pudenda  assuming  the  character 
of  pruritus — this  in  many  cases  associated  with, 
and  apparently  dependent  upon,  irritating  dis- 
charges from  the  uterus  and  vagina,  the  expres- 
sion often  of  organic  disease,  in  other  cases  with 
glycosuria,  but  in  all  probably  with  some  pertur- 
bation of  the  glandular  system.    Here  we  see 
proof  of  the  intimate  connection  of  innervation, 
nutrition,  and  glandular  action.   Tliis  origin  of 
glycosuria  is  but  one  example  of  the  influence  of 
perverted  or  diverted  nerve-force,  in  altering 
the  constitution  of  the  blood,  and  disturbing  the 
work  of  the  glandular  organs.    To  trace  these 
and  their  allied  physiologico-pathologieal  pro- 
cesses with  any  approach  to  completeness — and 
the  theme  is  tempting — would  lead  us  far  beyond 
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the  narrow  scope  necessarily  assigned  to  this 
article.  Here  we  can  only  afford  to  give  them 
a  passing  glance.  One  remark  to  emphasize 
the  lesson  the  philosophical  contemplation  of 
them  conveys  is,  that  these  phenomena  taken 
together  are  integiul  parts  of  the  play  of  the 
female  economy,  linking  the  climacteric  and 
senile  epochs  of  woman  with  that  of  her  sexu.il 
vigour;  that,  occurring  as  they  do  in  subjects 
of  known  sound  organisation,  at  a  definite  time 
and  under  conditions  exceptionally  easy  to  trane, 
they  throw  an  independent  and  strong  light 
upon  the  genesis  and  nature  of  like  disorders  in 
the  male,  thus  showing  how  what  is  called  special 
pathology  may  help  to  solve  many  of  the  problems 
of  general  pathology.  If  we  were  to  extend 
this  reasoning  so  as  to  embrace  illustrations 
from  the  processes  of  pregnancy  and  childbed, 
the  argument  would  be  greatly  strengthened.  We 
should  see  the  strongest  evidence  that  since  such 
affections  as  glycosuria  and  albuminuria  may  be- 
gin in  subjects  whose  liver  and  kidneys  are  sound, 
and  disappear  leaving  them  sound,  we  may  cer- 
tainly infer  in  many  cases,  and  so  presumably  in 
more  if  not  in  all,  that  these  and  other  aberrant 
processes  do  not  depend  for  their  origin  upon 
change  in  the  organic  tissue  of  the  organs  which 
appear  to  be  their  immediate  and  necessary  seats. 
These  affections  may  be  defined  as  evidences  of 
disturbance  in  the  work  of  the  system.  To  re- 
gard them  as  disease  is  arbitrary  and  unphilo- 
sophical.  It  may  then  be  safely  affirmed  that  the 
study  of  gynaecology,  pursued  in  a  liberal  spirit, 
bears  the  most  instructive  testimony  to  the  law 
which  declares  that  there  is  no  proper  boundary 
between  physiology  and  pathology ;  that  patho- 
logy is  but  a  chapter  in  the  history  of  physiology;  a 
proposition  which  may  be  otherwise  expressed  by 
the  aphorism:  Pathology  is  simply  physiology  in 
difficulty. 

We  must  bear  in  mind  that  all  the  great 
pathological  processes  may  assail  the  ovaries, 
uterus,  or  breasts ;  that  all  the  diatheses  may 
stamp  their  work  upon  these  organs.  And  this 
they  may  do  apparently  primarily  or  with  es- 
pecial activity ;  or  secondarily,  in  the  course  of 
the  development  of  the  morbid  process  in  other 
organs,  or  in  the  system  at  large.  Thus  we  are 
familiar  with  cases  of  cancer  starting  to  all  ap- 
pearance in  the  uterus;  the  disease  from  this 
centre  or  focus  invading  the  surrounding  struc- 
tures, and  empoisoning  the  blood.  To  form  a 
just  appreciation  of  these  cases,  it  is  obvious 
that  a  clear  knowledge  of  the  general  history  of 
cancer,  as  well  as  of  its  special  local  history,  is 
necessary.  A  similar  proposition  may  be  affirmed 
with  regard  to  struma,  although  the  general  and 
local  relations  may  be  m ore  obscure.  But  t  he  gynfe- 
colo^ist  isfamiiiar  with  the  clinical  fact  that  in  a 
considerable  proportion  of  cases  of  endometritis, 
of  hyperplasia,  and  subinvolution  of  the  uterus, 
and  of  perimetric  inflammations  and  effusions, 
cure  is  extremely  difficult — difficult  bej'ond  what 
his  experience  of  simple  uncomplicated  cases  of 
tiominiilly  the  same  kind  would  lead  him  to  ex- 
pect. He  may  safely  assume  tliat  in  a  large 
proportion  of  these  cases  there  is  an  underljnng 
diathesis,  frequently  the  strumous,  which  stamps 
its  mark  upon  the  tissues,  modifying  the  progress 
of  the  morbid  action,  and  challenging  geueraJ, 
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as  -well  as  local  therapeutical   aid.     In  this 
connection  an  incidental  observation  may  be 
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made.  Some  of  the  most  obstinate  cases  of  endo 
metritis  and  hyperplasia  the  writer  has  met  with 
■were  in  women  who  had  resided  in  the  East,  and 
whose  constitutions  had  been  damaged  by  en- 
demic disease.  These  women  had  in  fact  acquired 
a  diathesis  deeply  affecting  the  nutrition  and 
the  tissue-constitution  of  the  body,  which  re- 
vealed its  influence  most  conspicuously  in  the 
uterus,  an  organ  whose  integrity  had  been  severely 
tested  by  pregnancy  and  the  other  conditions  of 
married  life. 

Another  law  is  of  deep  import,  from  a  scientific 
as  well  as  from  a  clinical  point  of  view.  Almost 
all  the  constituent  elements  of  the  body  are  re- 
presented in  the  uterus,  modified  of  course  in 
arrangement,  and  assuming  certain  peculiar 
characters  in  order  to  subserve  the  particular 
functions  of  the  organ.  But  the  modifications 
60  acquired  do  not  deprive  these  fundamental 
elements  of  their  original  and  essential  proper- 
ties. By  these  fundamental  properties  these 
elements  are  attached  indissolubly  to  general 
pathology;  by  these  specially  adapted  modifica- 
tions these  elements  become  the  seat  of  our  so- 
called  special  pathology.  Thus  the  fibro-muscular 
tissue  of  the  uterus  is  liable  to  all  those  de- 
partures from  the  healthy  type,  as  fibroma, 
myoma,  fibro-myoma,  hyperplasia,  hypertrophy, 
and  the  degenerations,  to  which  like  tissues  else- 
where are  liable.  They  may  indeed  assume 
special  importance  because,  occurring  in  the 
uterus,  they  almost  necessarily  disorder  the 
proper  functions  of  the  organ.  They  belong  to 
the  domain  of  general  pathology  nevertheless. 
But  in  this  special  disturbance  of  function  we  find 
the  special  aspect  of  the  tissue-change.  The 
retention  of  the  essential  properties  of  the  com- 
ponent tissues  of  the  body  is  strikingly  mani- 
fested in  the  vascular,  lymphatic,  mucous,  and 
connective  tissues  of  tlie  uterus.  They  are  not 
only  subject  to  the  like  physiological  and  patho- 
logical changes  which  the  same  tissues  elsewhere 
are  subject  to ;  they  link  the  pelvic  organs  to  the 
general  system  partly  by  continuity  of  tissue,  as 
especially  in  the  case  of  the  vascular,  lymphatic, 
and  connective  tissues  ;  but  they  carry  morbific 
elements  from  the  uterus  into  the  general  system 
by  absorption.  They  thus  are  ^ ^oison-rotUes' — 
channels  by  which  poison  or  noxious  matter, 
forming  in,  or  inoculated  in,  them,  enters  the  blood, 
and  thus  empoisons  the  entire  organism.  It  will 
not  escape  attention  that  the  mucous  membrane 
of  the  vagina  and  uterus  is  in  pre-eminent 
degree  exposed  to  contamination  from  external 
sources.  It  is  needless  to  do  more  than  refer 
to  the  direct  infection  frem  the  gonorrhceal  and 
syphilitic  poisons.  The  gonorrhoeal  poison  im- 
planted on  the  mucous  membrane  of  the  vagma 
or  cervix  uteri  sets  up  in  loco  its  specific  inflam- 
mation, and  may  spread  along  the  mucous  tract 
through  the  cavity  of  the  uterus,  and  the  Fallo- 
pian tubes;  and  the  empoisoned  secretion  escaping 
into  the  abdominal  cavity,  may  set  up  a  severe 
form  of  pelvic  or  even  general  peritonitis.  The 
syphilitic  poison  in  like  manner,  first  attacking 
the  mucous  membrane,  may  from  this  point  ot 
departure  invade  the  general  sytem.  Then  there 
<'ire  the  more  subtle  instances  of  local  and  general 


syphilisation,  through  an  ovum  impregnated  by 
the  tainted  male.  The  connective  tissue  again 
is  of  far  more  than  merely  local  importance. 
Like  the  same  tissue  elsewhere,  it  is  a  most  active 
poison-route,  mainly  no  doubt  through  its  reln- 
tions  with  the  lymphatic  system. 

There  is  a  therapeutical  corollary  from  this 
law,  that  deserves  earnest  practical  attention. 
A  great  part  of  the  treatment  of  uterine  diseases 
in  which  there  is  change  of  tissue,  as  hyperplasia 
of  the  mucous  membrane  and  muscular  wall,  is 
surgical,  that  is,  it  consists  in  the  topical  applica- 
tion of  caustics,  absorbifacients,  or  antiseptics, 
as  iodine,  carbolic  acid,  bromine,  and  so  forth. 
These  no  doubt  act  in  the  first  place  directly  in 
loco  upon  the  tissues  touched,  modifying  their 
state.  ^  But  what  is  not  so  well  known,  and  is 
rarely  if  ever  designed  or  contemplated,  is  that 
some  remedies  so  applied — notably  iodine — are 
absorbed,  and  thus  may  affect  the  system.  Under 
some  conditions,  as  where  the  mucous  surface 
is  large,  or  when  the  epithelium-investment  is 
lost,  or  where  the  quantity  of  the  agent  is  large, 
and  more  especially  when  the  absorbing  functi'on 
is  in  a  state  of  peculiar  activity,  the  general 
intoxication  may  be  excessive,  even  dangerous. 
The  writer  has  seen  the  most  intense  iodism  pro- 
duced in  this  way,  and  cases  are  recorded  of 
poisoning  by  chromic  acid.  But  if  this  law,  and 
the  conditions  under  which  it  acts,  are  borne  in 
mind,  remedies  can  generally  be  so  applied  as 
to  draw  from  them  both  local  and  constitutional 
benefits  in  the  happiest  manner. 

There  are  two  modes  in  which  iodine,  for 
example,  may  invade  the  system  :  first  by  imbi- 
bition or  endosmosis,  the  tissues  becoming  per- 
meated or  soaked  by  the  fluid;  secondly,  by 
absorption  into  the  lymphatics  and  veins.  There 
is  a  local  iodism,  and  a  general  iodism.  By 
analysis  we  may  resolve  the  complex  action  at 
work  into  the  following  factors ;  first,  there  'is 
the  direct  mechanical  or  chemical  action  of  the 
iodine  upon  the  surface  touched 'by  it ;  secondly, 
there  is  the  action  upon  the  submucous  and  mus- 
cular tissues  of  the  uterus,  the  eflffeet  of  their 
permeation ;  thirdly,  there  is  the  constitutional 
action  upon  distant  organs,  upon  general  tissue- 
nutrition,  in  which  the  tissues  of  the  uterus 
share,  the  remedy  being  brought  round  again  to 
it  by  the  circulation  ;  and  fourthly,  there  is  an 
action  little  thought  of,  from  which  the  most  useful 
effects  have  been  often  unconsciously  drawn — 
namely,  the  antidotal  action  of  the  remedy  topic- 
ally applied  upon  certain  septic  matters  originating 
in  the  uterus,  and  thence  invading  the  system. 
The  same  channel  that  gave  entrance  to  the 
poison  is  made  to  serve  as  a  channel  for  the 
antidote.  Thus  the  poison-route. is  in  turn  made 
a  remedy-route,  the  antidote  closely  chasing  the 
poison.  The  application  of  this  principle  is 
seen  most  strikingly  in  the  treatment  of  syphilis 
and  cancer,  but  it  may  be  turned  to  useful 
account  in  the  treatment  of  other  morbid  con- 
ditions. 

Pregnancy  and  child-bed  constitute  the  most 
indisputable  part  of  the  territory  assigned  to 
the  gynecologist.  In  the  careful  study  of  the 
parturient  process,  we  shall  discover  the  secret 
of  many  of  the  disorders  of  menstruation,  and 
arrive  at  a  clearer  understanding  of  the  relations. 
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physiological  and  patliologiciil,  of  the  sexual 
organs  to  the  general  system,  than  could  other- 
wise be  attained.  This  is  to  say,  that  the  study 
of  obstetrics  is  inseparable  from  the  proper  study 
of  the  diseases  of  women.  Parturition  is  the  cul- 
minating point  in  the  functional  work  of  the 
ovaries  and  uterus.  All  the  other  points  in  this 
work  are  subservient  to  parturition.  It  is  true 
that  in  many  cases  this  ultimate  aim  is  not 
reached.  But  it  is  not  the  less  true  that  this  is 
the  aim  which  Nature  is  always  striving  at. 
She  may  fail  at  any  stage  of  the  journey.  Every 
menstrual  nisus  is  truly  a  mimic  or  missed 
pregnancy.  The  points  of  analogy,  or  homology, 
are  striking.  Descending  from  the  observation 
of  parturition  at  term  to  the  observation  of 
premature  delivery  and  abortion,  we  shall  find 
strictly  related  and  similar  phenomena  in  ordi- 
nary menstruation ;  and  then  passing  from  the 
ordinary  or  healthy  type  of  parturition  to  the 
so-called  abnormal  types,  again  we  shall  find 
reproduced  homologous  processes  in  the  various 
forms  of  paramenia,  especially  in  dysmenorrhcea. 
And  this  is  so  true  that  the  most  effective  prin- 
ciples of  treatment  flow  from  this  comparative 
study.  Many  cases  of  nervous  disorder,  as 
vomiting,  convulsion,  neuralgia,  such  as  we  see 
in  the  most  definite  relation  to  pregnancy  and 
childbed,  have  their  exact  counterparts  in  some 
forms  of  dysmenorrhcea ;  various  blood-diseases, 
as  anaemia,  septicaemia,  thrombosis,  embolism, 
which  we  have  so  many  sad  opportunities  of 
observing  in  childbed,  are  produced  in  the  non- 
pregnant state  from  disturbed  menstruation,  or 
uterine  disease,  notably  from  cancer ;  blood- 
poisonings  associated  with  glandular  disorder 
or  disease,  as  glycosuria,  albuminuria,  jaundice, 
simple  and  malignant,  of  which  the  most  striking 
types  occur  in  pregnancy  and  childbed,  find  their 
representation  in  the  non-pregnant  state. 

Making  liberal  allowance  for  the  proverbial 
difiBculty  of  framing  definitions  that  shall  be 
proof  against  criticism,  and  against  the  infinite 
complications  of  natural  history,  we  may  cite 
the  following  as  presenting  a  minimum  view  of 
the  work  of  the  gynaecologist.  It  embraces  the 
study  and  treatment  of  the  disorders  and  dis- 
eases of  the  female  generative  organs  and  their 
immediate  surroundings — including  pregnancy 
and  parturition,  and  the  disorders  and  lesions, 
general  and  local,  which  result  from  these 
processes. 

We  may  set  out  some  of  these  heads  more 
particularly,  as  follows  : — 

Scheme  of  the  Diseases  of  Women. 

1.  In  infancy  and  childhood.  Faults  of  de- 
velopment of  the  sexual  organs;  and  the  acci- 
dents from  injury  or  disease  to  which  they  are 
•liable. 

2.  At  puberty  and  during  the  virginal  state. 
Some  of  these  are  consequences  of  the  develop- 
mental faults  of  the  first  order;  others  arise 
from  functional  difficulties,  from  diatheses,  &c. 

3.  The  normal  and  abnormal  history  of  preg- 
nancy and  parturition. 

4.  The  injuries  and  diseases  consequent  on 
parturition  and  childbed. 

5.  Mechanical  or  strictly  surgical  afiections 
of  the  ovaries,  uterus,  and  vagina,  original  or 
acquired.    These  include  displacements  or  mal- 
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formations  of  the  uterus,  and  diseases  of  tne 
ovary  and  broad  ligaments, 

6.  The  disorders  of  senility,  subdivided  into  two 
classes  : — (a)  Those  of  the  climacteric,  more  im- 
mediately attending  andfoUowing  the  menopause. 
(6)  Those  of  senility  proper. 

7.  Those  general  diseases  which  are  strictly 
associated  with  error  of  function  of  the  ovaries 
and  uterus;  and  those  cases  of  general  disease, 
of  which  the  chief  action  is  expended  upon  these 
organs.  The  former  will  include  cases  of  chloro- 
anaemia,  &c. ;  and  the  latter  cases  of  struma, 
syphilis,  cancer,  &c.,  affecting  the  ovaries,  uterus, 
and  vagina. 

8.  The  diseases  of  the  breast,  &s  mastitis,  and 
the  conditions  immediately  connected  with  preg- 
nancy, childhood,  and  lactation.  Most  of  the 
other  diseases  of  this  organ  have  fallen  by  a 
natural  process  of  selection  to  the  surgeon. 

The  special  diseases  of  women  will  be  found 
fully  discussed  in  other  parts  of  this  work, 
imder  their  respective  headings. 

ROBEET  BaHNES. 

WOODHAIiL,  in  Lincolnshire. — Common 
salt  waters,  containing  iodine  and  bromine.  See 
Mineral  Watees. 

"WOOLSOBTEBS'  DISEASE.— A  form  of 
anthracoid  disease.    See  Pustuie,  Malignant. 

WOEMS. — This  is  a  popular  term,  which  in 
medical  practice  is  applied  in  a  restricted  sense, 
as  embracing  only  certain  forms  of  entozoa  or 
internal  parasites  that  reside  in  the  intestines. 
The  word,  as  thus  employed,  originated  from  an 
entire  misconception  in  regard  to  the  supposed 
afiGmities  subsisting  between  the  round-worms  or 
lumbricoids  and  common  earth-worms.  Struc- 
turally these  kinds  of  creatures,  though  both 
vermiform,  are  essentially  distinct.  In  a  wider 
and  purely  technical  sense,  however,  many  dis- 
tinguished zoologists  (Gegenbauer,  Eolleston,  &c. ) 
retain  the  term  as  an  expression  of  high  group 
value,  embracing  all  sorts  of  annnlose  animals, 
parasitic  and  free.  By  some  practitioners  the 
employment  of  the  term  '  worms '  merely  signi- 
fies that  a  patient  is  suffering  from  ascarides  or 
thread-worms.  See  Entozoa  ;  Helshnthes  ;  and 
Veejies.  T.  S.  Cobbold. 

WBIST-DEOP.  —  A  form  of  paralysis, 
chiefly  affecting  the  extensors  and  supinators  of 
the  wrist,  and  due  almost  exclusively  to  chronic 
lead-poisoning.    See  Lead,  Poisoning  by. 

WBITEB'S  CBAMP. —  Synon.  :  Scrive- 
ner's Palsy  ;  Pr.  Crampe  des  Ecrivains  ;  Ger. 
SchreiAekrampf. 

This  disease  may  be  taken  as  the  most  com- 
mon form  and  most  typical  representative  of  a 
class  -of  diseases  which  Duchenne  has  called 
'  functional  impotences.'  In  them  we  find  the 
patient  complaining  of  inability  to  execute  some 
complicated  act,  the  power  to  perform  which 
had  taken  him  perhaps  years  (in  the  case  of 
writing)  to  acquire.  As  a  rule  there  is  no 
other  trouble,  and,  as  far  as  the  patient's  ob- 
servation goes,  all  muscular  acts,  however  de- 
licate or  however  complicated,  are  accomplished 
without  difficulty,  with  the  exception  of  one, 
which  uufortimately  is  usually  that  with  which 
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the  patient  earns  his  living.  Not  only  have 
cases  of  'writer's  cramp'  been  described,  but 
English  and  foreign  physiraans  have  furnished 
accounts  of  '  piano-player's  cramp  '  in  which  an 
inability  to  strike  chords  with  correctness  is 
present ;  of  violinists  who  have  lost  the  power  of 
holding  the  violin,  and  fingering  with  the  left 
hand ;  of  violoncello-players  who  have  become 
powerless  to  '  make  the  nut '  with  the  phalan- 
geal joint  of  the  left  thumb  ;  of  tailors  who 
can  no  longer  use  the  needle  ;  of  dairymen  who 
fail  in  milking  ;  of  bricklayers  who  cannot  wield 
the  trowel ;  of  smiths  who  cannot  use  the  ham- 
mer ;  of  compositors  who  cannot  place  the  type  ; 
and  lately  we  have  had  accounts  of  telegraphists 
who  have  become  unable  any  longer  to  work  at 
their  calling.  'Writer's  cramp,'  however,  is  by 
far  the  most  common  of  these  diseases,  and  while 
the  others  which  we  have  mentioned  must  be 
regarded  as  the  rarest  of  medical  curiosities,  the 
one  which  we  have  chosen  to  illustrate  the  class 
is  tolerably  often  met  with. 

Symptoms  and  Couese. — The  symptoms  and 
course  in  a  tjrpical  case  of  writer's  cramp  are  as 
follows  : — A  clerk,  who  from  his  painstaking  and 
energetic  habits  has  been  tempted  by  his  em- 
ployers to  work  over-time  or  possibly  against 
time,  and  who  perhaps  (as  the  history  of  these 
cases  often  shows)  is  harassed  by  domestic 
troubles,  discovers  that  he  does  not  write  quite 
as  easily  as  he  did,  that  his  hand  possibly  aches 
after  prolonged  writing,  and  he  finds  it  convenient 
to  adopt  some  new  method  of  holding  his  pen. 
At  first  the  trouble  is  hardly  noticeable,  and  then 
he  finds  himself  obliged  to  grasp  his  pen  with 
unusual  tightness  to  prevent  its  becoming  un- 
steady. Then  his  handwriting  begins  to  sufiFer : 
perhaps  his  forefinger  refuses  to  remain  steadily 
upon  the  penholder,  and  while  he  is  making 
every  effort  to  control  it,  the  pen  somehow  or 
other  eludes  his  grasp  and  falls  from  his  hand. 
If  he  persevere — probably  he  is  one  of  those  who 
would  sooner  die  than  give  in — his  progress  down- 
hill is  rapid  and  certain.  Every  possible  method 
of  holding  the  pen  is  adopted  by  turns,  such  as 
interlacing  it  between  the  fingers,  grasping  it 
firmly  with  the  whole  hand,  using  only  the  first 
and  second  fingers  without  the  thumb,  or  the 
thumb  and  second  finger  without  the  first,  but 
these  subterfuges  quickly  fail  to  be  of  service. 
He  cannot  steady  the  pen  by  means  of  them,  and 
he  finds  that  the  arm  rolls  possibly  inwards  or 
outwards,  and  that  he  can  only  form  his  letters 
by  moving  the  whole  arm  from  the  shoulder,  or 
lastly  by  fixing  the  arm  to  the  side  and  swaying 
the  whole  body  to  and  fro.  The  handwriting 
soon  becomes  illegible  ;  and  lastly  the  patient  is 
almostunablo,  even  by  the  most  strenuous  efforts, 
to  make  a  mark  upon  paper.  To  write  a  word 
legibly  in  extreme  cases  is  impossible,  and  there 
are  few  spectacles  more  distressing  than  to  see 
a  patient,  whose  handwriting  was  perhaps  his 
means  of  livelihood,  drip  with  perspiration  while 
making  an  ineffectual  effort  to  sign  his  name. 
His  loss  of  writing  power  may  be  his  only 
symptom,  as  was  the  case  with  an  American  suf- 
ferer who  wrote  thus  to  the  writer  :  '  that  fingers 
which  could  guide  razor  and  needle,  wield  oar  and 
musket,  and,  though  numb  with  cold,  knot  and 
cast  off  reef-points  on  a  wet  sail,  should  yet  strike 
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work  when  called  on  for  the  familiar  characters 
of  their  owner's  name,  seemed  utterly  beyond 
comprehension.'  Patients  should  be  closely 
questioned  as  to  their  ability  to  perform  acts 
other  than  writing.  In  the  writer's  experience 
it  is  usual  to  find  that  some  other  act  or  acts  is 
affected.  If  the  patient  be  asked  if  he  can  wind 
up  his  watch,  carry  a  full  tea-spoon  steadily  to 
his  mouth,  or  perform  some  similar  act  requiring 
a  delicate  use  of  the  thumb  and  forefinger,  it 
will  very  commonly  be  found  that  he  has  lost 
his  deftness  in  performing  such  acts,  although 
in  using  a  knife  or  wielding  a  hammer,  and  in 
performing  functions  requiring  a  coarse  use  of 
muscles  other  than  those  used  in  writing,  he 
may  find  no  difiBciilty  whatever.  Frequently  there 
are  neuralgic  pains,  or  a  sense  of  extreme  fatigue 
in  the  hand  and  arm  ;  and  in  some  cases  the  effort 
to  write  has  been  followed  by  pain  in  the  back, 
or  severe  headache.  In  some  eases  the  mental 
distress  caused  by  the  loss  of  power  has  pro- 
duced a  condition  bordering  on  melancholia. 
Slight  tremor  of  the  hand  is  not  uncommon, 
and  these  tremors  sometimes  occur  independently 
of  writing.  Tenderness  of  the  nerve-trunks 
(median,  ulnar,  or  musculo-spiral)  is  very  often 
present,  and  should  always  be  carefully  looked 
for,  as  indicative  of  congestion  of  the  nerves,  or 
neuritis.  Occasionally  there  is  objective  spasm 
of  some  of  the  muscles  of  the  arm  when  the  effort 
to  write  is  made  ;  and  one  case  has  been  reported 
by  the  writer,  in  which  the  symptoms  at  first 
were  those  of  simple  loss  of  writing  power,  but 
wliich  terminated  in  a  general  clonic  spasm  of 
all  the  muscles  of  the  arm,  apparently  at  last 
independently  of  any  writing  effort. 

Although  the  above  is  a  typical  case  of  '  writer's 
cramp,'  other  cases  are  by  no  means  uncommon, 
in  which  impairment  of  writing  power  supervenes 
quite  independently  of  any  unusual  writing  effort, 
and  even  in  persons  who  have  done  rather  less 
than  an  average  amount  of  writing.  These  latter 
cases  are  not  usually  so  severe  as  the  former, 
since  they  are  not  obliged,  as  is  the  professional 
scrivener,  to  goad  the  unwilling  hand  to  make 
those  efforts  which  are  so  detrimental.  _  It  has 
been  the  writer's  experience  too,  that  in  this 
latter  class  of  cases  it  is  more  usual  than  in  the 
former  to  find  that  the  trouble  is  not  very  strictly 
limited  to  the  act  of  writing,  but  that  there  is 
a  certain  amount  of  inability  or  clumsiness  in  the 
performance  of  other  acts  requiring  minuteness 
and  nicety. 

Pathology. — The  morbid  anatomy  of  writer  i 
cramp  is  unknown,  and  consequently  the  pa- 
thology of  the  disease  is  a  matter  of  specu- 
lation. Mr.  Solly,  from  the  fact  that  '  pain 
in  the  back  was  a  not  unfrequent  concomitant 
symptom,'  was  of  opinion  that  degenerative 
changes  probably  occurred  in  the  spinal  cord, 
which  is  possibly  not  unfrequently  the  case,  the 
failure  of  writing  power  being  merely  the  pre- 
lude to  more  severe  and  more  general  symptoms. 
Dr.  Reynolds  says  :  '  It  cannot  be  doubted  that 
some  changes  take  place  in  the  nutrition  of  the 
parts  through  which  the  lines  of  nerve-action 
regulating  the  secondarily  automatic  movements 
run.  It  seems  probable  that  the  association  of 
movements  is  effected  by  ganglia  which  are 
common  to  fibres  passing  through  distinct  but 
CY 
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contiguous  nervo-trunks,  and  that  it  is  owing  to 
«nme  nutritivo  change  in  thorn,  the  result  of 
persevering  and  forced  effort,  that  the  perfection 
of  movement  is  produced  ;  associations  at  first 
caused  by  the  will  are  at  length  produced  un- 
consciously.    "What  happens,    then,  in  such 
maladies  as  writers'  cramp  is  a  perverted  nutri- 
tion of  these  parts.'  Duchenne  believes  that  the 
change  is  in  the  nerve-centres  first,  because  local- 
ised faradisation  applied  to  the  hands  has  no 
wood  effect  on  the  trouble;  and  he  is  confirmed 
fn  this  opinion  because  the  malady  very  quickly 
affects  the  left  hand  if  it  be  used  to  supply  the 
place  of  the  right.    The  writer  has  ventured  to 
suggest  that  the  lesion  is,  in  typical  cases  at 
least,  situated  at  the  periphery,  either  in  the 
muscles  themselves,  or  in  the  terminal  motor 
nerves  supplying  these  muscles.     In  real  cases 
of  writer's  cramp  (the  loss  of  writing  power  oc- 
curring in  an  overworked  scrivener)  it  is  rare  to 
find  any  sign  of  central  change;  neither  wasting 
or  true  paralysis  of  muscle,  nor  fibrillary  tremor, 
.nor  general  tremor  of  the  limb,  nor  pain,  nor 
spasm  (except  during,  or  immediately  after,  the 
attempt  to  write).    It  is  generally  observed  that 
the  disease  progresses  from  the  periphery  to- 
wards the  centre  ;  that  the  muscles  of  the  fingers 
are  the  first  to  fail,  then  those  of  the  forearm, 
then  those  of  the  arm,  and  lastly,  in  extreme 
cases,  those  of  the  trunk.  It  is  probable  that  the 
muscles  of  pen-prehension,  as  opposed  to  those 
of  pen-movement  (consisting  of  the  adductor 
poUicis,  first  dorsal  interosseous,  &c.)  drift  into 
a  condition  of  '  chronic  fatigue'  owing  to  the 
■prolonged  strain  to  which  they  are  subjected 
when  holding  a  pen  for  long  periods  at  a  time. 
When  these  normal  muscles  of  pen-prehension 
are  exhausted,  others  are  used  to  supply  their 
place,  such  as  the  superficial  and  deep  flexors  in 
the  forearm,  &c.,  which  in  their  turn  give  out, 
and  thus  the  trouble  steadily  progresses._  The 
writer  has  had  no  small  experience  of  this  disease, 
and  he  has  never  failed  to  find  that  a  careful 
electrical  investigation  of  the  muscles  has  shown 
a  certain  diminished  irritability  to  faradisation 
in  the  muscles  of  pen-prehension  on  the  diseased 
side,  when  compared  with  those  of  the  sound  side. 
This  loss  of  irritability  is  due,  in  many  cases,  he 
believes,  to  sheer  over-use  of  the  muscles,  the 
intervals  of  relaxation  between  the  long  periods 
of  contraction  not  being  sufficient  to  allow  of 
their  proper  nutrition.  In  many  eases  of  writer's 
cramp'  no  over-use  of  the  muscles  has  taken 
place,  and  in  such  cases  we  must  suppose  that, 
from  some  condition,  either  constitutional  or 
situated  locally  in  the  nerves,  the  muscles  are  so 
deficient  in  'staying  power'  (notvrithstanding 
their  ability  to  contract  forcibly  for  a  short  time) 
that  they  become  useless,  or  nearly  so,  when 
called  on  for  prolonged  steady  contraction.  It 
is  obvious  that  the  failure  of  one  muscle  (how- 
ever small)  which  had  been  taught,  by  years  of 
laborious  education,  to  act  in  harmony  with  many 
others  for  the  accomplishing  of  a  complicated 
and  delicate  act,  such  as  writing,  would  produce 
a  true  want  of  co-ordination.     In  other  words 
muscles  which  have  been  induced  to  work  in 
order  together  no  longer  do  so  if  one  of  them  fails, 
and  the  failure  of  one  must  be  fatal   to  the 
accomplishment  of  the  co-ordinated  act. 
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Diagnosis. — Diagnosis  is  of  great  imporiance, 
since  failure  of  writing  power  is  often  an  early 
symptom  of  disease  the  prognosis  of  which  is 
very  different  from  that  of  '  writer's  cramp.'  Evi- 
dence of  chronic  alcoholism  is  often  afforded  by 
the  handwriting.  So  again  paralysis  agitans 
and  disseminated  sclerosis  of  the  spinal  cord 
may  very  early  give  a  want  of  steadiness  to  t!ie 
pen.  Dr.  Reynolds  records  a  case  of  lead-palsy, 
which  was  sent  to  him  as  a  case  of  writer'.s 
cramp.  Paralysis  of  any  of  the  nerves  supplying 
the  hand  or  forearm,  such  as  the  ulnar,  median, 
or  musculo-spiral,will  make  writing  difficult ;  and 
the  writer  has  seen  cases  of  progressive  muscular 
atrophy,  in  which  the  shrunken  and  quivering 
interossei  had  made  a  firm  grasp  of  the  pen 
impossible. 

Treatment. — The  chief  remedy  is  rest.  With- 
out it  nothing  can  be  done,  and  if  rest  be  taken 
in  the  earliest  stages  of  the  disease,  complete 
recovery  not  unfrequently  results.  For  such 
writing  as  is  absolutely  necessary,  the  patient 
should  be  advised  to  use  a  pencil  or  soft  quill 
pen,  so  that  any  violent  grasp  becomes  impos- 
sible. In  many  cases  the  writer  has  found  the 
rhythmical  exercise  of  those  muscles  whose  irrita- 
bility is  impaired,  together  with  the  employnient 
of  a  mild  galvanic  current,  of  the  greatest  service, 
and  he  has  recorded  a  few  cases  treated  in  this 
way  which  rapidly  improved,  after  having  re- 
sisted every  other  known  method  of  treatment  for 
years.  Injection  of  morphia  is  of  no  use,  but 
in  America  some  good  has  been  said  to  result  from 
the  injection  of  atropine.  If  any  of  the  nerve- 
trunks  be  tender,  these  should  be  blistered. 

G.  V;  PooRE. 

WEY-NECK.  —  Stnon.  :  Torticollis  ;  Fr. 
Torticolis  ;  Ger.  Steifer  Hah. 

Definition. — A  twisting  of  the  neck  to  one 
side. 

Etiology. — Wry-neck  is  a  symptom  which 
may  be  produced  by  very  different  conditions ; 
and  it  is  usual  to  distinguish  between  the  va- 
rieties of  this  disease,  which  may  either  be 
congenital  or  acquired. 

The  congenital  wry-neck  arises  either  from 
faulty  development  of  the  muscles  on  one  side  of 
the  neck  (in  which  case  there  are  not  unfre- 
quently evidences  of  fivulty  development  in  other 
regions  of  the  body,  and  notably  in  the  neigh- 
bouring parts,  such  as  the  face) ;  or  from  para- 
lysis of  the  muscles  on  one  side,  often  due  to 
accidental  injury  during  labour.  In  these  cases 
the  head  is  fixed  in  its  abnormal  position.  Ac-  > 
quired  wry-neck  nmy  be  a  mere  passing  con-  ; 
dition,  due  to  'muscular  rheumatism,'  brought 
on  by  exposure  to  cold,  and  under  the  name 
of  'stiff-neck'  it  is  familiar  to  everybody  {see 
Rhetoiatism,  Muscular).  The  most  formidable 
variety  is  spasmodic  wry-neck,  which  makes  its 
appearance,  usually  in  persons  otherwise  healthy, 
about  the  middle  period  of  life.  The  mus- 
cles on  one  side  of  the  neck  are  the  seat  of 
.spasm,  sometimes  tonic,  but  usually  clonic  in 
character.  The  muscle  chiefly  affected  is  gene- 
rally the  sterno-cleido-mastoid,  and  its  con- 
stantly recurring  contractions  have  the  effect  of 
turning  the  head  away  from  the  side  which  is 
the  seat  of  gpasm  ;  drawing  the  occiput  slightly 
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downwards,  and  the  chin  slightly  upwards. 
Other  muscles,  such  as  the  scaleni,  splenius,  and 
trapezius,  are  not  unfrequently  affected  also,  and 
then,  in  addition  to  the  rotatory  twisting  of  the 
neck,  we  get  a  lateral  downward  bending,  and  an 
elevation  of  the  shoulder.  At  the  commencement 
of  the  disease  the  trouble  may  be  slight,  and 
cause  but  a  trifling  amount  of  inconvenience,  the 
impressions  produced  on  a  bystander  being  that 
the  patient's  movements  are  caused  by  some  mal- 
arrangement  of  the  dress,  which  he  is  seeking  to 
remedy.  In  its  advanced  form  the  disease  is  a 
very  terrible  one,  and  may  make  life  hardly  sup- 
portable. The  writer  has  seen  one  case  in  which 
the  spasm  was  so  violent,  that  the  constant  for- 
cible impinging  of  the  chin  upon  the  shoulder  of 
the  sound  side  had  produced  a  sore  place  as  big 
as  a  shilling.  The  spasm  ceases  during  sleep  ; 
and  when  the  patient  is  undisturbed,  and  his 
mind  pre-occnpied,  it  is  not  unusual,  even  in  the 
worst  cases,  for  considerable  remissions  of  the 
symptoms  to  occur.  In  the  presence  of  others, 
especially  strangers,  the  spasm  is  usually  inten- 
sified, and  in  this  it  presents  a  striking  simi- 
larity to  stammering  and  writer's  cramp. 

Pathology. — The  pathology  of  spasmodic  tor- 
ticollis is  very  doubtful.  It  must  be  regarded  in 
almost  all  cases  as  a  true  neurosis,  and  must  take 
its  stand  alongside  of  histrionic  spasm  of  the 
face,  writer's  cramp,  and  stammering.  That  it 
is  due  in  many  cases  to  an  irritable  condition 
of  the  spinal  accessory  nerve  there  can  be  no 
doubt,  but  how  this  condition  of  nerve  is  brought 
about  we  are  unable  to  say.  Want  of  proper 
antagonisation  is  another  factor  which  is  always 
present,  for  without  it  the  symptoms  could  not 
occur.  In  certain  nervous  constitutions  a  weak- 
ened action  of  one  sterno-mastoid  would  seem 
of  itself  to  be  almost  suflBcient  to  excite  irregiilar 
contractions  in  its  fellow.  The  writer  has  seen 
one  case  in  which  it  seemed  tolerably  clear  that 
the  stemo-mastoid  and  trapezius  on  one  side 
had  become  weakened  by  overwork,  and  had 
drifted  into  a  condition  of  chronic  fatigue,  while 
their  antagonists  were  constantly  in  a  state  of 
clonic  spasm,  twisting  the  neck  to  the  weakened 
side.  An  electrical  examination  of  the  muscles 
generally  shows  that,  while  those  which  are  the 
seat  of  spasm  have  their  irritability  greatly 
increased,  their  antagonists  are  below  their 
normal  state  as  to  irritability.  Torticollis  is 
usually,  but  not  always,  uncomplicated.  That 
condition  known  as  '  irritable  spine '  has  been 
observed  in  some  few  female  patients  ;  histrionic 
spasm,  or  spasm  of  the  limbs,  has  occurred  as  a 
complication,  and  it  is  not  a  little  remarkable, 
as  showing  connection  between  the  two  diseases, 
that  Dr.  Eeynolds  has  recorded  three  cases  of 
torticollis  in  which  the  patient  had  .suffered  pre- 
viously from  writer's  cramp.  A  difficulty  of 
deglutition  was  observed  in  one  of  Dr.  Keynolds's 
cases;  and  in  another  there  was  swelling  of  the 
arm,  from  pressure  upon  the  subclavian  vein. 
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Prosnosis. — The  prognosis  of  these  cases  is 
bad,  it  being  very  unusual  for  recovery  to  take 
place  after  the  disease  has  become  well  estab- 
lished. 

Diagnosis. — The  diagnosis  of  wry-neck,  as  a 
rule,  is  not  difficult,  but  care  must  be  taken  that 
simple  torticollis  is  not  confounded  with  cases  of 
caries  of  the  cervical  spine,  in  which  there  is 
frequently  a  tendency  for  the  head  to  twist  to 
one  side.  It  should  be  borne  in  mind,  also,  that 
in  some  few  cases  of  organic  brain-disease,  in 
which  synergic  movements  of  the  eyeballs  have 
occurred,  a  spasmodic  rhythmic  movement  of  the 
neck  has  also  been  observed.  The  other  symp- 
toms of  brain-disease,  however,  woidd  usually 
prevent  any  such  mistake. 

Teeatmbnt. — This  necessarily  depends  upon 
the  cause  of  wry-neck.  In  those  cases  in  which 
the  head  is  fixed  by  contraction  or  faulty  de- 
velopment of  the  muscles,  tenotomy  has  been 
of  service,  and  although  it  has  been  practised 
also  in  those  cases  in  which  there  has  been 
definite  clonic  spasm,  and  notwithstanding  that 
temporary  relief  has  in  some  cases  followed,  it  is 
found  that  the  deep-lying  muscles  are  almost 
certain  to  take  on  a  spasmodic  action,  and  that 
in  the  end  the  patient's  discomfort  is  increased 
rather  than  diminished.  Various  mechanical 
contrivances  for  steadying  the  head  have  been 
devised,  but  few  patients  are  able  to  bear  the 
constant  pressure  of  the  apparatus,  and  the 
remedy  has  been  found  in  most  cases  worse  than 
the  disease.  Some  good  has  resulted  from  the 
long-continued  use  of  hypodermic  injections  of 
morphia,  and  Dr.  John  Harley  has  recently  re- 
ported some  cases  which  have  been  greatly 
benefited  by  the  exhibition  of  large  doses 
(^.  and  over)  of  the  succus  conii.  Electricity 
has  not  been  particularly  serviceable  in  the 
treatment  of  torticollis.  The  galvanic  current 
has  been  used  to  control  the  spasm,  while  the 
weakened  antagonising  muscles  have  been  stimu- 
lated by  faradisation,  and  although  improvement 
has  been  produced  by  these  means,  it  has  gene- 
rally been  of  very  short  dm-ation.  The  writer 
has  lately  had  a  very  severe  case  under  his  charge, 
which  was  successfully  treated^  by  the  employ- 
ment of  the  continuous  galvanic  current,  com- 
bined with  the  rhythmical  exercise  of  the  affected 
muscles.  The  positive  pole  being  placed  behind 
the  ear,  the  negative  pole  was  applied  over  the 
sterno-mastoid  and  trapezius,  and  at  the  same 
time  the  patient  was  made  to  exercise  these 
muscles  by  shrugging  the  shoulder,  twisting  the 
head,  &c.  The  result  was  very  rapid  and  perma- 
nent improvement.  Another  case  has  also  been 
no  less  successfully  treated  by  the  writer  by 
faradising  the  antagonist  muscles,  which  were 
somewhat  wasted  and  decidedly  deficient  in  irri- 
tability. This  patient  completely  recovered  ; 
although  tenotomy  of  the  sternomastoid,  which 
was  the  seat  of  spasm,  had  afforded  only  tem- 
porary relief.  G.  V.  Poobe. 
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XANTHELASMA  iiai>ehs,  yellow,  aud 
IXatr/iia,  a  lamina).— A  yellow  growth  in  the  su- 
oerflcial  layer  of  the  skin,  assuming  the  form 
of  a  lamina  or  plate,  and  more  frequently  raet 
with  in  the  eyelids  than  elsewhere.  See  Xan- 
thoma. 

XANTHOMA  ({wflby,  yellow). — Sykon.  : 
iXanthelasma. 

Definition.  —  A  peculiar  kind  of  yellow 
growth,  originally  observed  in  the  integiunent, 
but  subsequently  in  the  areolo-fibrous  tissues 
elsewhere, 

jEtiologt. — Xanthoma  must  be  referred  to  a 
defect  of  vital  power,  aflfecting  the  nutrition  and 
growth  of  certain  of  the  tissues  of  the  body— in 
the  present  instance  the  connective  tissue,  and 
especially  that  of  the  surface  membranes  of  the 
body.  A  similar  cause  -will  serve  to  explain  the 
concentration  of  pigment  which  is  observable  in 
the  integument  of  the  eyelids  in  these  cases.  It 
is  deemed  probable  that  this  affection  may  be 
related  to  a  morbid  function,  if  not  to  a  morbid 
organic  condition  of  the  Uver.  The  latter  organ 
has  frequently  been  found  diseased  in  association 
hdth  these  cases,  and  in  one  instance  every  organ 
of  the  body  would  seem  to  have  been  in  a  state 
of  disease.  On  the  other  hand,  xanthoma  has 
been  seen  in  persons  apparently  sound  in  every 
other  respect ;  therefore  it  would  seem  that 
there  is  nothing  to  prevent  it  from  affecting  the 
sound  as  well  as  the  diseased.  Some  curious 
cases  have  lately  been  recorded  of  xanthoma  in 
children  in  whom  the  disease  had  been  present 
from  birth  or  early  infancy.  Instances  of  here- 
dity of  the  disease  have  been  noted. 

Anatomical  Chakactees.  —  Pathologically, 
xanthoma  is  a  new  growth  of  harmless  character, 
a  form  of  degeneration  taking  place  in  the  su- 
perficial integuments— cutaneous,  mucous,  and 
serous,  and  in  some  instances  in  the  subjacent 
areolo-fibrous  tissue.  The  morbid  structure  is 
composed  of  an  areolar  network  of  connective 
tissue,  enclosing  areolae  filled  with  cell-germs, 
and  traversed  by  a  scanty  plexus  of  minute  blood- 
vessels. The  process  is  accompanied  by  fatty 
degeneration  of  the  young  cells,  and  the  forma- 
tion of  cholesterine  crystals.  The  papulae  are  not 
due  to  a  collection  of  sebum  within  the  follicles 
us  Hebra  suggested ;  neither  is  the  colour  de- 
pendent on  the  absence  of  pigment  in  the  rete 
mucosum,  as  in  vitiligo. 

DEscRrPTioN.-^Xanthoma  presents  itself  under 
two  forms :  first,  as  isolated  nodules,  X  iuber- 
oaum ;  and,  secondly,  as  smooth  plates  or  laminae 
of  moderate  dimensions,  X.  planum.  It  is  to 
this  latter  form  that  the  term  '  xanthelasma '  was 
intended  to  apply;  and  in  consequence  of  the 
greater  frequency  of  the  disease  in  the  eyelids 
than  elsewhere,  the  term  X.  palpebrarum  was 
invented  to  distinguish  such  cases  from  those  in 
which  it  occurs  in  both  its  forms,  and  on  other 
parts  besides  the  eyelids,  and  to  which  the  term 
■  X,  multiplex  has  been  applied. 


On  the  eyelids  xanthoma  may  be  locognised  atf 
a  yellow  spot,  slightly  elevated,  with  a  roundeo 
outline,  oblong  and  generally  solitary,  but  some- 
times accompanied  with  several  papulae  of  similar 
colour  scattered  around  the  circumference.  It 
occurs  most  commonly  near  the  inner  angle  ol 
the  upper  eyelids,  and  is  usually  symmetrical  on 
both  eyes.    Next  it  is  met  with  at  the  inner 
extremity  of  the  lower  eyelids,  and  in  extreme 
cases  surrounds  the  opening  of  th6_  eyelids  more 
or  less  completely.    Its  colour  varies  from  that 
of  cream  or  a  pale  primrose  to  a  deep  orange- 
yellow.  On  careful  examination  with  a  lens,  the 
patch  may  sometimes  be  seen  to  be  granulated 
{X.  granulosum)  on  the  surface,  many  of  the 
granules  or  nodules  being  punctated  by  the  aper- 
ture of  a  follicle ;  and  in  the  isolated  papules  this 
structure  is  even  more  distinct.    There  is  8om& 
slight  variety  in  the  degree  of  prominence ;  usu- 
ally there  is  no  redness  or  indication  of  hyperae- 
mia,  and  the  surrounding  integument  has  a  dusky 
or  brownish  tint  of  various  degrees  of  depth. 
There  is  no  pain  of  a  spontaneous  character, 
but  instances  are  no  record  where  nodules  about 
the  hands  have  been  so  tender  as  to  prevent  the 
patient  handling  anything. 

Independently  of  its  presence  on  the  eyelids, 
with  which  it  was  formerly  specially  identified, 
the  disease  has  likewise  been  seen,  in  order  of 
frequency,  on  the  palms  and  soles,  knuckles, 
ears,  flexures  of  joints,  nose,  and  cheeks ;  in  ad- 
vanced cases  on  the  back  and  abdomen,  as  well 
as  the  face  and  limbs.  It  frequently  attacks  the 
mucous  membrane,  and  has  been  seen  on  the 
lips,  tongue,  and  palate;  also  on  the  trachaea 
and  bile-ducts;  in  the  subcutaneous  areolo- 
fibrous  tissue  ;  and  in  the  subperitoneal  tissue  of 
the  abdomen  and  of  certain  of  the  abdominal 
viscera. 

Diagnosis. — The  diagnosis  of  xanthoma  is  de- 
termined by  its  colour,  its  situation,  its  material 
structure,  and  its  predominant  forms — always 
circumscribed,  sometimes  occurring  as  rounded 
papules  or  tubercles,  sometimes  as  lamina, 
smooth  on  the  surface  or  granulatsd  and  nodu- 
lated. 

Pbognosis. — Xanthoma  is  essentially  chrome 
in  its  nature,  but  otherwise  harmless,  uninfluenced 
by  constitutional  treatment,  but  removable  by 
surgical  operation  when  limited  in  extent.^  It 
rarely  gives  rise  to  inconvenience,  and  is  chiefly 
objectionable  from  its  appearance.  A  noted 
instance  of  the  spontaneous  disappearance  of 
xanthoma  nodules  has  been  recorded  by  Wick- 

ham  Legge.  _  ,     ,  j- 

Treatment.— Assuming  that  no  local  disease 
can  occur  without  some  constitutional  derange- 
ment, and  having  our  attention  drawn  to  a 
probable  defect  of  function  of  the  liver  and 
possibly  of  the  digestive  organs,  it  is  not  un- 
reasonable to  direct  our  treatment  to  the  regu- 
lation of  those  functions.  Nitro-hydrochloric 
acid  with  a  bitter,  and  the  occasional  use  of  blue 
pill,  are  both  indicated.    Subsequent  to  these 
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remedies  we  may  have  recourse  to  arsenic,  as  a 
■nutritive  tonic  possessing  special  properties  of 
peripheral  action.  Locally,  destruction  of  the 
morbid  tissue  by  means  of  caustics  naturally 
occurs  to  the  mind  ;  and  where  the  extent  of  the 
disease  is  limited,  it  may  be  eifectually  removed 
by  potassa  fusa.  The  case  is  hardly  grave 
■enough  for  the  use  of  the  knife,  although  it  is 
sometimes  resorted  to  ;  and  excision  would  pro- 
bably b3  attended  by  the  after-inconvenience  of 
^lontraction  of  the  integument. 

EEAsiiros  Wilson. 

XERODEEMA  (Ji^pbj,  dry,  and  5€'p;uo,  the 
skin). — Descbiption. — Xeroderma  is  a  state  of 
defective  nutrition  or  atrophy  of  the  integument, 
distinguished  by  dryness,  roughnesB,  and  greyish 
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discolouration.  The  skin  is  poor  and  starved, 
hard  and  wrinkled ;  the  epidermis  is  thickened, 
sometimes  desquamating,  and  sometimes  accu- 
mulated in  crust-like  masses,  corresponding  in 
figure  with  the  area  of  motion  of  the  integument. 
The  disease  is  unaccompanied  by  any  subjective 
sensation.  The  perspiratory  function  is  im- 
paired. Xeroderma  is  congenital  and  sometimes 
hereditary,  and  may  vary  considerably  in  degree, 
entitling  itself  in  its  more  severe  forms  to  be 
considered  as  ichthyosis,  the  latter  disease  being 
always  accompanied  by  xeroderma.  The  term 
has  also  been  applied  by  German  writers  to 
a  rare  form  of  atrophy  of  the  skin,  with  dis- 
turbance of  pigment  and  naevoid  changes.  See 
Ichthyosis. 

EHASMtrs  Wilson. 
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YAWNIHG  (A.-S.  gdnian).—SYNO^(. :  Fr. 
B&illement ;  Ger.  Gdhnen. — Yawning  is  one  of 
the  physiological  expressions  of  fatigue.  It  con- 
sists, when  fully  developed,  of  the  following 
phenomena  : — 1.  A  deep  inspiration,  with  eleva- 
tion of  the  uvula  and  palate.  2.  A  forcible 
spasmodic  depression  of  the  lower  jaw.  3.  A 
flow  of  tears.  4.  A  clicking  sound  in  both  ears. 
6.  A  tendency  (sometimes  irresistible)  to  stretch 
the  limbs,  especially  the  arms.  6.  An  expira- 
tion, often  accompanied  by  a  sound,  the  character 
of  which  has  probably  given  the  name  to  the 
act. 

.ffiTiOLOGT  AND  PATHOLOGY. — This  strange  and 
complicated  act  suggests  many  reflections.  Why, 
when  we  are  tired,  should  we  take  a  deep 
breath?  It  may  be  that  the  need  of  oxygen 
experienced  by  the  fatigued  tissues,  laden  with 
waste  products,  prompts  the  instinctive  and  for- 
cible descent  of  the  diaphragm;  but,  on  the 
other  hand,  the  facts  that  yawning  is  common 
when  we  are  merely  ennuye  and  not  genuinely 
fatigued,  and  that  it  is  decidedly  infectious,  are 
both  unaccountable  on  such  a  theory.  Why 
should  the  lower  jaw  be  spasmodically  depressed 
when  we  are  fatigued?  The  elevators  of  the 
lower  jaw  are  the  temporal,  masseter,  and  in- 
ternal pterygoid  muscles,  and  it  is  probable  that 
the  external  pterygoid  (whose  main  functions  it 
is  to  move  the  jaw  forward)  has  also  some  share 
in  keeping  the  teeth  in  contact.  These  muscles 
are  constantly  in  action,  having  to  support  the 
jaw  against  the  force  of  gravity ;  and  it  is  not 
surprising  that,  as  in  other  cases  of  prolonged 
muscular  action,  they  should  be  prone  to  evince 
fatigue  by  failure  of  function.  Were  it  not  for 
the  fact  that  this  work  of  supporting  the  jaw  is 
divided  amongst  eight  muscles  (four  on  either 
side),  it  is  probable  that  the  jaw  would  lall 
more  often  than  it  does.  When  one  set  of  mus- 
cles is  fatigued,  it  is  quite  in  accordance  with 
experience  that  their  antagonists  should  take  on 
a  spasmodic  action,  and  we  may  fairly  look  upon 
the  spasm  of  the  depressors  of  the  jaw  when 
the  elevatora  are  fatigued,  as  the  physiological 


expression  of  an  occasional  pathological  pheno- 
menon. These  considerations  again  do  not  apply 
to  those  instances  of  infectious  (emotional)  yawn- 
ing in  which  we  are  impelled  to  imitate  what  we 
see  in  others. 

A  fact  of  considerable  interest  in  connection 
with  yawning  is  the  great  extent  to  which  its 
phenomena  are  limited  to  the  area  of  the  fifth 
nerve.  The  four  muscles  mentioned  above,  as 
concerned  in  the  negative  phase  of  yawning,  are 
all  supplied  by  the  fifth  ;  and  the  anterior  belly 
of  the  digastric  and  the  mylo-hyoid  muscles, 
which  are  connected  with  its  positive  phase,  are 
also  supplied  by  the  fifth.  The  flow  of  tears  and 
the  '  click '  in  the  ears,  which  is  probably  due  to 
a  contraction  of  the  tensor  tympani,  are  also 
referable  to  the  influence  of  the  same  nerve.  The 
tensor  palati  is  likewise  in  action ;  so  that  we 
may  say  that  every  muscle  supplied  by  the  fifth 
is  concerned  in  yawning.  Possibly  yawning  may 
be  regarded  as  a  reflex  phenomenon,  of  which 
the  most  ordinary  stimulus  is  the  fatigued  con- 
dition of  the  elevators  of  the  lower  jaw.  The 
reflex  efifects  are  largely  manifested  in  the  area 
of  the  flfth  nerve,  but  they  clearly  spread  be- 
yond it,  and  produce  contraction  of  the  dia- 
phragm, palatal  muscles,  depressors  of  the  hyoid 
bone  and  larynx,  and  sometimes  of  the  muscles 
of  the  body  generally,  bub  mainly  of  the  exten- 
sors. That  the  contraction  of  the  body  muscles 
at  least  is  a  purely  reflex  phenomenon,  may  be 
gathered  from  the  interesting  fact  which  has 
been  often  observed  in  cases  of  hemiplegia, 
namely,  that  when  a  hemiplegic  arm  is  entirely 
beyond  the  control  of  the  will,  and  its  flexor 
muscles  are  contracted,  this  contracted  helpless 
hand  will  often  open  during  yawning,  the  stimu 
lus  having  reached  the  extensors  of  the  fingers, 
uot  through  the  ordinary  path  of  the  will,  but 
through  the  spinal  cord  by  a  reflex  action  travel- 
ling along  some  other  path  of  nervous  energy. 

Tkeatmbnt.— Yawning  is  generally  only  a 
passing  phenomenon,  which  is  removed  by  rest. 
An  undue  tendency  to  yawn  may  indicate  that 
the  body  is  too  easily  fatigued  ;  and  then  it  may 
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be  necessary  to  inquire  whether  the  demands  upon 
it  (mental,  physical,  or  sexual)  are  too  great. 
These  may  have  to  be  removed  or  avoided.  At 
the  same  time  the  bodily  health  should  be  care- 
fully attended  to.  Iron  tonics  may  be  given ; 
the  foul  atmosphere  of  crowded  assemblies  should 
be  forbidden  ;  the  diet  should  be  nutritious  and 
digestible  ;  and  the  amount  of  alcohol  should  be 
carefully  restricted  to  that  physiological  mini- 
mum which  may  be  necessary  to  aid  digestion. 

G.  V.  POORK. 

YAWS.  Sec  FiiAMB.aisiA. 

YELLOW  FEVER.— Stnon.  :  Fr.  Fihre 
jaune :  Ger.  Gelbes  Fieber. 

Definition. — A  pestilential  contagious  fever 
of  a  continuous  and  special  type;  originally  de- 
veloped in  tropical  and  insular  America ;  occur- 
ring only  in  regions  between  45°  N.  and  35°  S. 
lat. ;  and  dependent  for  its  origin  and  spread 
upon  a  temperature  not  lower  than  70°  Pahr. 
Yellow  fever  presents  two  well-defined  stages. 
Thefijst  extends  from  36  to  150  hours,  according 
to  the  severity  of  the  disease,  and  is  marked  by 
rapid  circulation,  and  elevated  temperature.  The 
second  is  characterised  by  depression  of  the  ner- 
vous and  muscular  powers,  and  of  the  circulation, 
with  slow  and  often  intermittent  pulse ;  jaundice  ; 
suppression  of  urine,  albuminuria,  and  desquama- 
tion of  the  renal  epithelium  ;  diminution  of  the 
fibrin  of  the  blood,  capillary  congestion,  passive 
haemorrhages  from  the  mucous  surfaces,  and 
black  vomit ;  fatty  degeneration  of  the  heart  and 
liver  ;  and  convulsions,  delirium,  and  coma.  The 
fever  is  not  dependent  for  its  origin  or  propa- 
gation on  those  causes  and  conditions  which 
generate  malarial  paroxysmal  fever,  from  which 
it  differs  essentially  in  symptoms  and  pathology. 
As  a  general  rule  it  occurs  but  once  diu-ing 
life. 

HiSTORT. — The  origin  of  the  American  plague, 
or  yellow  fever,  is  involved  in  doxibt,  in  conse- 
quence of  the  prevalence  in  regions  in  which  it 
occurs,  both  amongst  natives  and  foreigners,  of 
severe  forms  of  malarial  fever,  often  attendetl 
with  jaundice,  passive  haemorrhages,  and  black 
vomit.  In  the  eleventh  century,  a  disease 
closely  resembling  yellow  fever,  known  as  the 
Matlazahuutl,  made  great  ravages  amongst  the 
Mexicans,  but  it  was  peculiar  to  the  aborigines, 
never  attacking  white  people,  whilst,  on  the 
contrary,  Mexican  Indians  seldom  suffer  from 
yellow  fever.  According  to  authors,  the  first 
trace  of  yellow  fever  was  observed  at  the  end  of 
the  fifteenth  or  beginning  of  the  sixteenth  cen- 
tury, at  San  Domingo  and  Porto  Eico ;  and  Co- 
lumbus, landing  at  the  former  place  in  1493,  lost 
the  greater  number  of  his  men,  within  a  year 
after  their  arrival,  from  a  disease  described  as 
being  '  yellow  as  saffron  or  gold.'  From  1544 
to  1636,  when  it  appeared  at  Guadeloupe,  there 
is  no  record  of  any  outbreak,  but  thenceforward 
it  occurred  at  irregular  intervals.  In  the  seven- 
teenth century  it  spread  along  the  east  coast  of 
Amorita,  as  far  as  8°  S.  lat.  and  42°  N.  lat.,  ap- 
pearing for  the  first  time  in  the  United  States 
lit  Boston  in  1693.  In  the  eighteenth  century  it 
Appeared  on  the  west  coast  of  South  America, 
and  extended  even  to  Europe  and  Madngoscar ; 
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the  groat  commercial  and  military  activity  oi 
this  time  doubtless  favouring  its  spread,  and 
increasing  the  frequency  of  the  epidemics, 
eighteen  being  recorded  as  having  occurred  in 
San  Domingo  within  the  century.  Early  in  1700 
it  reached  New  York.  At  the  beginning  of  the 
present  century  it  reached  47°  N.  lat.  in  America, 
and  also  prevailed  in  the  Canary  Islands,  in 
Leghorn,  and  in  the  maritime  cities  of  Spain  and 
Portugal.  In  1853,  1867, 1873,  and  1878itspread 
to  a  large  number  of  cities,  towns,  and  villages 
in  the  interior  of  the  American  continent,  being 
transported  by  railroads  and  ships.  During  this 
century  it  appears  to  have  relinquished  its  hold 
upon  the  northern  cities  of  the  Atlantic  coasts, 
and  has  been  concentrated  chiefly  along  the 
southern  borders  of  the  Atlantic  and  Gulf  coasts. 
Yellow  fever  has  prevailed  almost  annually  aa 
an  endemic  at  Havana  from  A  pril  to  December ; 
and  from  time  immemorial  it  has  been  endemic 
at  Vera  Cruz. 

Geographical  Disthibtjtiok.  —  At  an  early 
day  it  was  established  that  yellow  fever  is  em- 
phatically the  disease  of  strangers  in  the  warm, 
moist  climates  of  insular  and  tropical  America. 
It  is  endemic  in  the  West  Indies,  and  is  rarely,  if 
ever,  absent,  the  seasons  of  the  year  having  but 
little  influence  in  eradicating  it,  though  the 
disease  is  most  fatal  from  May  to  August.  On 
the  other  hand,  the  history  of  the  settlements 
along  the  shores  of  the  Gulf  of  Mexico  and  At- 
lantic Ocean  has  demonstrated  that  in  the  more 
temperate  regions  it  is  a  disease  of  occasional 
occurrence,  and  not  in  the  strict  sense  of  the 
term  endemic.  Since  the  disease  is  dependent 
in  a  great  measure  upon  an  elevated  tempera- 
ture, its  occurrence  is  limited  to  tropical  and  sub- 
tropical regions,  or  to  countries  having  a  tropical 
climate,  or  a  summer  of  sufficient  length  and 
heat.  Within  these  prescribed  limits  the  ex- 
citing cause  seems  to  exist,  but  still  the  fever 
has  seldom,  if  ever,  shown  itself  except  in  mari- 
time regions,  elevated  but  a  few  feet  above  the 
sea.  From  jSrazil  to  Vera  Cruz  in  one  direction, 
and  from  Barbadoes  to  Tampico  in  another,  the 
exciting  causes  are  in  constant,  though  unequal 
force,  depending  on  differences  of  seasons,  loca- 
lities, and  constitutions.  On  the  Atlantic  coast 
it  has  extended  as  far  north  as  Boston,  Massa- 
chusetts, and  Portland,  Maine,  while  in  the  Mis- 
sissippi valley  it  has  three  times  appeared  as 
high  as  Memphis,  Tennessee,  in  latitude  35°  N. 
In  an  eastern  direction,  but  within  the  same 
parallels,  it  has  extended  to  Cadiz,  Xeres,  Car- 
thagena,  Malaga,  Alicant,  Seville,  Barcelona,  and 
other  cities  on  the  coast  and  in  the  interior  of 
Spain.  It  has  prevailed  several  times  at  Gib- 
raltar, once  at  Eochefort,  twice  at  Lisbon,  and 
once  at  Leghorn.  It  prevailed  at  Monte  Video, 
lat.  34°  54'  S.  in  1857  and  1872;  in  Buenos 
Ayres  in  1858  and  1871;  once  at  Panama  and 
Callao,  and  at  Lima  and  Cuzco  in  Peru,  in  1854 
and  1 856.  In  America  it  reaches  from  lat.  36°  S. 
to  45°  N.  on  the  Atlantic  coast,  and  to  35°  N. 
in  the  Mississippi  valley.  On  the  Pacific  co.^st 
it  extends  from  16°  S.  to  9°  N.  Longitudinal 
limits  in  the  same  country,  60°  to  97°  W.  In 
the  eastern  hemisphere  it  occurs  within  the 
limits  of  42°  N.  and  8°  S.  It  is  said  not  to 
appear  in  the  East  Indies  or  China. 
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Perpendicular  distribution. — The  older  state- 
ments, that  yellow  fever  never  extended  beyond 
the  height  of  2,500  ft.,  are  shown  to  be  incorrect ; 
for  it  has  prevailed  in  the  elevated  table-lands 
of  Caracas,  3,000  ft.  above  the  sea-level,  on  more 
than  one  occasion;  and  in  1854  and  1856,  it 
committed  fearful  ravages  in  Cuzco  at  an  eleva- 
tion of  11,378  ft.,  and  even  in  other  places  in 
the  Andes  at  14,000  ft.  Great  variety,  however, 
exists  in  this  respect,  for  at  Xalapa,  in  Mexico, 
in  the  same  parallel  with  Vera  Cruz,  4,330  ft. 
above  the  sea,  it  has  never  prevailed  as  an  epi- 
demic; and  the  hills  in  Jamaica  and  San  Domingo 
t.re  free  from  the  pestilence  which  rages  in  the 
low  lands. 

Etiology  and  Pathology. — Eelaiion  to  popu- 
lation.— A  certain  degree  of  density  of  popula- 
tion appears  to  be  essential  to  the  production  of 
yeUow  fever,  which  never  originates  in  country 
districts,  but  is  a  disease  of  crowded  cities  on 
the  shores  of  the  ocean  or  large  rivers,  and  of 
ships.  Its  origin  and  spread  are  favoured  by  the 
congregation  of  persons  bom  in  a  cold  climate  ; 
and  where  developed  in  strangers  who  have  landed 
in  a  port  in  which  it  is  not  prevailing,  it  appears 
to  be  referable  to  the  action  of  endemic  causes 
upon  highly  susceptible  individuals. 

Belation  to  temperature. — However  violent  the 
disease  may  be  at  any  place,  yellow  fever  is  ar- 
rested from  the  day  on  which  the  earth  is  frozen, 
and  such  localities  may  then  be  visited  with  im- 
punity by  strangers.  The  singidar  occurrence  of 
the  disease  at  the  high  elevations  in  the  Andes 
above  mentioned,  appears  to  be  due  to  the  fact 
that,  whilst  in  those  regions  the  night  and  morn- 
ing axe  excessively  cold,  intense  heat  prevails  in 
the  afternoon. 

Incubatio7i. — The  period  of  incubation  appears 
to  vary  in  different  epidemics,  and  in  diflEerent 
individuals  in  the  same  epidemic,  and  may  extend 
from  twenty-four  hours  to  weeks  or  even  months. 
In  this  respect  yellow  fever  resembles  diseases  of 
malarial  origin,  and  differs  from  the  well-defined 
contagious  maladies.  Whilst  in  some  a  few  hours' 
exposure  to  an  infected  atmosphere  is  sufficient 
to  determine  the  disease,  others  may  remain  un- 
affected until  the  end  of,  or  even  through,  several 
epidemics.  Cases  have  been  known  to  occur  in 
the  winter,  weeks  after  it  is  supposed  that  the 
disease  was  entirely  checked,  the  poison  being 
looked  upon  as  lying  dormant  in  the  system. 
Like  many  other  contagious  diseases,  it  may  be 
communicated  to  the  fcetus,  and  this  is  supposed 
to  partially  explain  the  immunity  enjoyed  by  the 
natives  of  localities  in  which  it  is  endemic. 

Essential  cause. — The  various  opinions  on  this 
point  fall  under  three  heads:  1.  That  yellow 
fever  is  a  disease  induced  essentially  and  solely 
by  contagion.  2.  That  it  is  essentially  of  endemic 
origin.  3.  That  being  of  endemic  origin,  it 
afterwards  becomes  contagious. 

The  idea  has  been  extensively  entertained  that 
intermittent,  remittent,  and  pernicious  paroxys- 
mal malarial  fevers,  as  weU  as  yellow  fever, 
a.9sume  more  or  less,  according  to  circumstances, 
the  type  of  one  another,  and  are  essentially  the 
same,  modified  only  by  the  intensity  of  the  cause 
and  by  the  prevailing  constitution.  The  marlcecl 
exemption  from  the  disease  of  the  natives  of 
districts  whore  yellow  fever  is  endemic,  with  tneir 
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liability  to  mild  intermittent  and  remittent  at- 
tacks, is  regarded  as  supporting  this  view. 

The  following  facts  have  been  cited  to  sustain 
the  opinion  that  yellow  fever  arises  from  mias- 
mata. 1.  It  always  appears  simultaneously 
with  bilious  remittent.  2.  A  high  range  of 
temperature  is  essential  to  the  generation  of  ita 
cause.  3.  Its  first  appearance  is  almost  always 
in  the  lowest  and  most  filthy  parts  of  towns  ; 
and  in  localities  favourable  to  the  production  of 
miasmata.  4.  The  supervention  of  storms,  heavy 
rains,  or  cold  weather  puts  an  immediate  check  to 
its  progress. 

With  some  writers  it  is  still  even  a  disputed 
question  whether  certain  fevers  which  have,  or 
are  supposed  to  have,  their  source  in  vegetable 
miasmata,  or  in  effluvia  from  marshes,  or  from 
infusoria  or  fungi,  developed  and  propagated 
under  certain  combinations  of  heat,  moisture, 
and  putrefying  vegetable  and  animal  matters,  are 
subsequently  spread  by  contagion ;  whilst  other 
writers  contend  that  within  the  tropics  yellow 
fever  may  at  any  time,  under  certain  conditions 
of  moisture  and  temperature,  arise  de  novo,  in  the 
impure  atmosphere  of  the  crowded  and  filthy 
ship  or  city.   Others  again  as  strenuously  uphold 
the  doctrine  that  yellow  fever  is  a  specific,  conta- 
gious, pestilential  disease,  which,  like  small-pox 
or  measles,  may  be  transferred  and  communi- 
cated from  one  ship  or  city  to  others,  thus  fol- 
lowing the  great  avenues  of  commerce.    A  third 
class  adopt  and  advocate  a  doctrine  which  em- 
braces the  main  features  of  both  propositions. 
Some  who  hold  that  yellow  fever  may  be  engen- 
dered de  novo  in  the  holds  or  atmosphere  of  ships 
navigating  in  the  warm,  moist,  tropical  regions, 
have  coupled  with  this  view  the  doctrine  that  if 
this  poisoned  atmosphere  be  allowed  to  escape 
at  the  wharves  of  cities  situated  beyond_  the 
yellew  fever  zone,  those  only  who  come  within 
the  sphere  of  its  influence  will  be  affected,  and 
its  subsequent  spread  will  depend  upon  condi- 
tions of  filth  and  crowding  of  such  localities,  the 
disease  never  spreading  endemically,  but  falling 
harmless  among  the  inhabitants  of  a  salubrious 
locality.    According  to  this  view,  the  develop- 
ment of  this  malignant  fever  requires  the  con- 
joint operation  of  both  local  and  general  causes, 
constituting   an   endemico-epidemic  which  is 
unsusceptible  of  propagation  by  specific  conta- 
gion, and  in  the  summer  atmosphere  of  a  city 
lying  beyond  the  yellow-fever  zone  there  must 
exist  some  peculiar  combination  of  circumstances, 
or  .some  peculiar  agency,  favourable  to  its  deve- 
lopment.   In  these  cases  it  is  affirmed  that  there 
is  generally  found  an  infected  district,  which 
slowly  and  regularly  extends  its  boundaries,  ren- 
dering all  who  come  within  its  limits  subject  to 
this  form  of  fever.  _ 

It  has  been  said  that  the  experience  ot  several 
centuries  leads  to  the  view  that  the  cause  of  this 
fever  is  perennially  present  in  the  tropical  and 
subtropical  cities  of  America ;  that  it  maintains 
the  same  relation  towards  the  human  system  as 
the  other  malarial  emanations  of  swamps  and  low 
lands;  and  that  it  is  liable  to  be  developed  at  any 
time,  iu  different  degrees  of  intensity,  by  the  com- 
binodoperatioii  of  heat  and  other  agents.  Amongst 
the  most  striking  circumstances  in  the  tetiology 
of  yellow  fever  are  the  marked  geographical 
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boundariiss  withiu  -which  it  is  confined,  and  the  cir- 
cumscribed localities  in  which  it  prevails;  its  more 
frequent  prevalence  in  the  western  than  in  the 
eastern  hemisphere ;  ita  almost  universal  limitation 
to  commercial  sea-ports,  elevated  but  a  few  feet 
above  the  level  of  the  sea,  although  it  occasionally 
spreads  to  towns  and  cities  in  the  neighbourhood 
of  the  latter,  situated  in  the  interior  of  the  coun- 
try, on  the  banks  of  navigable  rivers ;  and  the 
fact  that  it  is  very  frequently  circumscribed  within 
certain  limited  and  well-defined  portions  of  the 
locality  or  city  in  which  it  prevails.  To  these 
may  be  added  the  vastly  greater  susceptibility 
of  strangers  over  the  natives  of  regions  in  which 
the  disease  is  endemic,  although  this  suscepti- 
bility is  liable  to  diminution  by  residence  in  the 
proscribed  regions. 

Anatomicat,  Characters. — In  cases  of  death 
from  yellow  fever  the  features  are  frequently 
bloated  ;  the  skin  of  the  face  and  upper  part 
of  the  trunk  of  a  golden-yellow  colour ;  whilst 
dependent  parts  present  a  mottled  purple,  and 
a  yellow  ecchymosed  appearance.  Considerable 
quantities  of  dark  fluid  blood  escape  on  section 
of  the  muscles,  becoming  bright  scarlet  on  ex- 
posure. Putrefactive  changes  set  in  early,  ap- 
pearing sometimes  to  do  so  before  death. 

The  nervous  systeyn  presents  no  characteristic 
appearances  beyond  general  congestion.  Urea, 
bile,  and  leucin  have  been  obtained,  by  analysis, 
from  the  brain. 

The  heart  is  in  a  condition  of  acute  fatty  de- 
generation, of  a  pale  yellow  or  brownish-yellow 
colour.  This  degeneration  is  more  extensive 
and  more  rapid  than  in  any  other  disease. 
The  cavities  are  usually  filled  with  dark  fluid 
blood,  which  contains  an  excess  of  urea,  ammo- 
nia, and  extractives,  with  a  great  diminution  of 
fibrin.  No  such  appearances  are  found  in  the 
heart  in  malarial  fever. 

The  lungs  present  extreme  congestion  of  de- 
pendent portions,  and  sometimes  circumscribed 
haemorrhages  into  the  pulmonary  tissue. 

The  mucous  membrane  of  the  stomach  is  fre- 
quently intensely  congested,  softened,  and  eroded, 
often  containing  large  quantities  of  black  vomit 
of  an  alkaline  reaction,  from  the  presence  of 
ammonia,  resulting  from  ante-mortem  decompo- 
sition of  the  urea.  Microscopically  the  vomit  is 
seen  to  contain  red  blood-corpuscles,  gastric  epi- 
thelial cells,  dark  masses  of  hoematin,  and  some- 
times vibriones  and  other  organisms. 

The  intestines,  as  a  general  rule,  are  dark- 
coloured  and  distended  with  gas,  sometimes  con- 
taining large  quantities  of  dark  altered  blood,  of 
an  alkaline  reaction.  Bile  is  always  absent  from 
the  intestinal  contents.  Intussusception  of  the 
bowels  is  by  no  means  unfrequent. 

The  liver  is  yellow  and  bloodless,  and  the 
stroma  and  secreting  cells  are  infiltrated  with 
fat,  though  the  organ  is  firmer  than  is  the  case 
in  ordinary  fatty  degeneration.  None  of  the 
P'gment  deposited  in  the  portal  capillary  system 
in  malarial  fevers,  is  found  in  yellow  fever. 
When  yellow  fever  has  been  preceded  by  or  en- 
grafted on  malarial  fever,  the  liver  presents  the 
appearances  of  both  these  diseases,  and  hence 
some  confusion  has  occurred  in  the  recognition 
of  the  normal  pathological  appearances  proper 
to  each.  The  golden-yellow  colour  of  theyellow- 
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fever  liver  can  bo  extracted  both  by  alcohol  and 
water.  A  similar  decoction  of  the  malarial  liver 
is  of  a  brownish-yellow  colour  ;  in  the  latter  case 
also  the  organ  is  softer,  contains  more  blood,  and 
is  readily  dissolved  by  liquor  potassae,  forming 
a  solution  of  the  appearance  of  venous  blood, 
which  is  not  the  case  in  yellow  fever.  Large 
quantities  of  urea  and  fat,  as  well  as  glycogen 
and  glucose,  may  be  obtained  from  the  yellow- 
fever  liver,  whilst,  as  a  general  rule,  grape-sugai 
is  absent  from  the  malarial  form. 

As  a  general  rule  the  gall-bladder  is  con- 
tracted and  flaccid,  and  contains  but  very  little 
bile ;  but  sometimes  it  is  distended  with  dark 
grumous  blood,  and  occasionally  an  albuminous 
mucoid  liquid,  without  a  trace  of  bile.  In  ma- 
larial fever,  on  the  contrary,  the  gHll-bladder  is 
usually  full  of  dark  greenish-black  bile. 

The  spleen  is  but  slightly  enlarged  as  a  rule, 
and  is  frequently  normal  in  size  and  appearance, 
internally  as  well  as  outside. 

The  kidneys  are  of  a  brownish-yellow  colour, 
and  loaded  with  fat.  The  Malpighian  corpuscles 
and  tubuli  uriniferi  are  filled  with  granular  al- 
buminoid and  fatty  matter,  detached  epithelial 
cells,  and  oil-globules. 

The  urinary  bladder  is  almost  always  empty  ; 
the  little  urine  that  it  may  contain  is  of  a  light 
yellow  colour,  free  from  crystalline  deposit,  and 
loaded  with  albumen. 

Symptoms.  —  Invasion.  —  The  symptoms  of 
yellow  fever  at  this  stage  are  uncertain  and  ill- 
defined.  Attacking  a  community,  as  this  disease 
does,  without  discrimination  of  age,  sex,  or  state 
of  healtli,  those  only  being  exempt  who  have 
abeady  suffered  from  the  malady,  it  of  necessity 
oifers  the  greatest  variety  of  manifestations. 
The  onset,  as  occurring  suddenly  in  apparent 
health,  is  marked  by  intense  headache,  rigors, 
pain  in  the  limbs  and  back,  rapid  rise  of  tem- 
perature, eyes  glistening  and  suffused,  congested 
countenance,  intense  thirst,  anorexia,  uneasiness 
at  the  epigastrium,  nausea,  and  vomiting. 

Stage  of  chill,  or  primary  d^pressum. — Here, 
also,  the  symptoms  are  not  imiform.  In  some 
cases,  and  even  in  those  of  the  greatest  violence, 
chills  are  entirely  absent,  or  amount  only  to  a 
sense  of  coldness.  In  others  they  are  deep,  pene- 
trating, and  stupefying,  or  alternate  with  flashes 
of  heat  and  crawling  sensations  ;  or  the  constric- 
tion of  peripheral  vessels  may  be  extreme,  caus- 
ing a  shrivelled  appearance  of  the  skin.  In  some 
cases,  again,  the  disease  is  ushered  in  by  giddi- 
ness, and  in  others  with  convulsions.  Neither 
the  presence  nor  absence  of  chills,  therefore,  can 
be  regarded  as  characteristic.  The  chills,  when 
they  do  occiir,  differ  from  those  occurring  in  true 
malarial  fever,  and  rather  resemble  those  which 
may  take  place  at  the  onset  of  such  diseases  as 
small-pox  or  pneumonia. 

Stage  of  reaction. — The  stage  of  active  febrile 
excitement  follows  the  chills,  or  the  premonitory 
symptoms  of  uneasiness,  prostration,  and  languor, 
with  severe  pain  in  the  head  and  limbs,  in  tlie 
form  of  a  rapid  elevation  of  temperature.  This 
ranges  in  the  first  day  of  the  disease,  according  to 
its  severity,  from  102°  tollO°Fahr.  in  the  axilla; 
and  it  is  probable  that  the  internal  organs  attain 
in  some  cases  a  temperature  of  1 12°.  As  a  general 
rule,  from  the  third  to  the  fifth  day  it  falls  to 
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the  normal  standard,  and  even  below  it;  in  some 
fatal  cases  it  rises  again  towards  the  end,  rarely, 
however,  exceeding  104°  Fahr.,  and  never  attain- 
ing the  high  degree  reached  at  first.  The  super- 
vention of  any  intiammatory  condition,  or  the 
occurrence  of  an  abscess,  will  also  cause  a  rise 
of  temperature,  with  slight  evening  exacerba- 
tions ;  but  as  a  rule  the  secondary  elevation  thus 
caused  never  equals  the  maximum  of  the  stage 
of  active  febrile  excitement.  When  malarial 
paroxysmal  fever  is  engrafted  upon  yellow  fever, 
in  its  later  stages,  or  during  the  period  of  conva- 
lescence, the  temperature  during  the  hot  stage 
may  even  exceed  the  maximum  of  that  of  yellow 
fever,  but  it  will  be  characterised  by  sudden 
periodic  depressions  and  elevations  recurring  at 
definite  intervals.  The  pulse  when  reaction  has 
flet  in  is  rapid,  strong,  tense,  and  full,  though 
occasionally  feeble  and  compressible.  The  in- 
crease of  the  frequency  of  the  pulse  does  not 
however,  as  a  general  rule,  continue  to  corre- 
spond with  the  elevation  of  the  temperature ; 
and  in  many  cases  the  remarkable  phenomenon  is 
witnessed  of  the  pulse  progressively  decreasing 
in  frequency,  and  even  descending  below  the 
normal  standard,  while  the  temperature  is  main- 
tained at  an  elevated  degree.  This  singular 
circumstance  is  of  great  diagnostic  value,  as 
serving  to  distinguish  yellow  fever  from  other 
diseases,  and  especially  from  malarial  paroxysmal 
fever,  and  also  as  indicating  the  presence  in 
the  blood  of  a  poison  possessing  a  specially  de- 
pressing influence  on  the  heart.  On  the  other 
hand,  the  pulse  may  increase  in  frequency,  but 
diminish  in  force,  near  the  fatal  issue,  with  a 
fall  in  temperature,  particularly  if  there  have 
occurred  free  haemorrhage  from  the  stomach. 

The  stage  of  febrile  excitement  is  not  of  fixed 
duration,  and  may  in  some  of  the  gravest  cases 
appear  to  be  comparatively  mild  and  unimpor- 
tant.   At  the  same  time  the  pains  may  be  so 
slight  and  there  may  be  such  an  absence  of  de- 
lirium, and  but  small  failure  of  strength,  that 
both  patient  and  physician  may  be  deceived, 
and  yet  the  former  may  die  without  taking  to 
his  bed.    In  most  of  these  so-called  '  walking 
cases,'  the  kidneys  have  been  involved  from  the 
inception  of  the  disease,  and  complete  suppres- 
sion of  the  urine  has  supervened  before  death. 
This  latter  symptom  is  almost  invariably  fatal, 
and  is  a  chief  cause  of  the  haemorrhages  from 
the  stomach  and  bowels,  and  also  of  the  marked 
blood-changes,  leading  to  severe  nervous  dis- 
turbances, and  frequently  to  sudden  death.  There 
is  no  doubt  but  that  the  fever-poison  directly 
interferes  with  the  nutrition  of  the  gastro-in- 
testinal  mucous  membrane,  liver,  and  kidneys, 
loading  thereby  the  already  vitiated  blood  with 
the  abnormal  products  of  their  disintegration, 
whilst  the  circulation  of  the  impure  blood  neces- 
sarily affects  all  the  tissues  of  the  body,  ana 
intensifies  the  morbid  changes  in  those  organs 
primarily  attacked  by  the  specific  poison,  ine 
action  of  the  poison  of  yellow  fever,  during  the 
stage  of  acute  febrile  excitement,  is  manitestea 
not  only  by  intense  pain  in  the  head  and  back 
•ndthe  florid  congestion  of  the  eyes  and  skin,  tfto 
anorexia  and  nausea,  the  pyrexia  and  mcreased 
frequency  of  pulse,  but  also  by  the  nlbuminuna, 
which  is  rarely  entirely  absent  in  severe  cases, 
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and  may  make  its  appearance  on  the  first  day  of 
the  febrile  state. 

The  congestion,  so  marked  upon  the  conjunc- 
tiva and  skin,  extends  also  to  the  internal  organs, 
and  is  well  seen  in  the  injected  nares,  crimson 
lips,  scarlet  tip  and  edges  of  the  tongue.  As 
a  general  rule,  in  the  stage  of  febrile  excitement 
the  tongue'is  pointed,  red  at  the  tip  and  edges, 
and  coated  with  thick  white  and  yellow  fur  in 
the  centre  and  over  the  roots.  After  the  febrile 
excitement  has  continued  for  over  three  days,  in 
some  cases  the  tongue  may  present  a  corrugated, 
cracked,  and  bloody  appearance.  We  never  ob- 
serve in  specific  yellow  fever  the  broad  tongue 
with  indented  edges,  which  often  characterises 
the  prolonged  action  of  the  malarial  or  paludal 
poison.  The  gums  are  red,  spongy,  and  often 
bleed  upon  pressure,  and  the  fauces  brilliantly 
congested.  The  fact  that  mere  examination  of 
the  throat  and  depression  of  the  tongue  is  suifi- 
cient  to  cause  nausea  and  retching,  is  an  impor- 
tant diagnostic  sign. 

Stage  of  depression  Mid  exhaustion. — In  cases 
which  terminate  favourably,  the  deleterious  sub- 
stances generated  during  the  stage  of  febrile  ex- 
citement are  gradually  eliminated,  and  the  organs 
especially  affected  by  the  poison  resume  their 
healthy  actions.  In  those  cases  which  end  fatally 
at  this  stage,  the  issue  appears  to  be  mainly 
determined  by  heart-failui'e  from  acute  fatty 
degeneration,  as  well  as  the  profound  blood- 
changes  induced  by  the  specific  poison,  and  the 
retention  of  the  secretions  of  the  liver  and  kidneys, 
the  functions  of  which  are  arrested.  There 
appear  to  be  no  just  grounds  for  the  subdivision 
of  this  fourth  stage,  in  accordance  with  the  pre- 
sence or  absence  of  haemorrhage,  coma,  jaundice, 
ursemic  poisoning  and  convulsions,  for  these  are 
simply  effects  and  aggravations  of  the  preceding 
symptoms,  and  must  be  regarded  as  the  maximum 
phenomena  of  the  stage.  Neither  is  this  stage 
to  be  regarded  as  similar  to,  or  identical  with,  the 
intermission  or  remission  of  malarial  fever,  or  as 
anabortive  repetition  of  the  febrile  stage,  in  which 
the  disease  ends  from  adynamic  incompetency  to 
carry  out  the  phenomena. 

The  black  vomit  — The  ejection  of  altered 
blood  from  the  stomach— black  vomit— during 
the  period  of  depression,  although  not  absolutely 
characteristic  of  yellow  fever,  is  still  of  such  fre- 
quent occurrence  as  to  demand  special  consider 
ation,  both  of  its  nature  and  origin.  The  character 
of  the  matters  vomited  varies  in  different  stages  of 
the  disease,  as  also  with  the  degree  of  its  severity, 
Whilst  yellow  fever  is  characterised,  in  common 
with  several  other  diseased  states,  by  an  irritation 
of  the  gastric  mucous  membrane,  the  peculiar  na- 
ture of  the  vomited  matters  does  not  rest  entii-ely 
upon  this  irritation  and  congestion,  but  is  influ- 
enced to  a  greater  or  less  extent  by  the  changes 
in  the  blood,  liver,  kidneys,  and  nervous  system. 
The  vomiting  also  may  be  regarded  as,  to  a  cer- 
tain extent,  salutary,  and  as  an  effort  for  the 
elimination  of  excrementitious  materials  from 
the  blood.  For  in  some  cases  distinct  improve- 
ment follows  the  vomiting,  as  seen  in  the  abate- 
ment of  the  pyrexia,  and  the  cleaner  condition 
of  the  tongiio;  and  it  would  almost  seem  that, 
were  it  not  for  the  profound  changes  in  the  blood 
and  organs  lying  at  the  back  of  this  almost 
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universally  fatal  symptom,  rocovory  might  start 
from  its  occurrence.  The  flii'st  ejections  generally 
consist  of  the  ordinary  gat>tric  secretions,  fol- 
lowed by  a  mucoid  fluid,  which  is  frequently 
at  first  tinged  with  bile,  sometimes  of  an 
acid,  sometimes  of  an  alkaline  reaction.  The 
acidity  is  not  due  to  the  presence  of  any  pe- 
culiar acid,  but  to  hydrochloric  or  lactic  acid, 
and  is  mainly  determined  in  intensity  by  the 
nature  of  the  ingesta.  After  the  first  vomiting 
the  stomach  may  remain  tolerably  quiet  until  the 
subsidence  of  the  fever  on  the  third,  fourth,  or 
fifth  day,  when,  without  any  premonitory  symp- 
toms of  nausea,  the  stomach,  on  any  triflmg 
provocation,  may  eject  a  quantity  of  clear,  pale, 
almost  limpid,  and  slightly  acid,  opalescent  fluid. 
At  this  period  the  disease  may  terminate,  as 
if  this  excretion  were  similar  to  the  perspira- 
tion of  intermittent  fever.  If  the  vomiting 
continue,  it  becomes  first  streaked  with  dark 
flocculi  of  altered  blood,  and  acquires  an  alka- 
line reaction,  due  to  carbonate  of  ammonia, 
arising  from  the  decomposition  of  the  urea, 
which  is  eliminated  from  the  gastric  mucous 
membrane.  The  black  vomit  varies  in  specific 
gravity  from  near  that  of  distilled  water  to  that 
of  blood;  and  it  consists  of  the  secretion  of  the 
mucous  membrane,  mixed  with  food,  altered  blood, 
epithelial  cells,  and  excrementitious  products, 
such  as  urea  and  carbonate  of  ammonia. 

The  urine. — The  reaction  of  the  urine  is  in- 
variably acid,  even  in  the  gravest  cases.  As  a 
rule,  the  specific  gravity  ranges  from  1,009  to 
1,028.  In  those  specimens  of  the  highest  den- 
sity the  increase  appeared  to  be  due  to  the 
amount  of  albumen.  During  the  early  stages  of 
the  disease,  the  urine  is  normal  in  colour,  clear- 
ness, and  quantity;  as  the  disease  proceeds  it 
becomes  of  a  deep  yellow  colour,  from  the  ad- 
mixture of  bUe  ;  and  on  the  fourth  or  fifth  day 
appears  turbid  from  the  presence  of  renal  epi- 
thelial cells,  tube-casts,  and  yellow  granular 
albuminoid  matter.  The  colour  may  deepen  to 
orange-red,  or  even  to  reddish-brown ;  and  the 
urine  sometimes  presents  an  oily  appearance.  The 
quantity  may  be  much  diminished,  iip  to  com- 
plete suppression.  As  a  general  rule,  the  amount 
is  diminished  in  the  active  stages  of  the  fever.  If 
the  case  advance  favourably  the  urine  is  copious, 
and  the  colour  progressively  increases  in  depth 
even  to  almost  black.  In  grave  cases  it  is  much 
less  abundant,  and  at  the  same  time  of  a  much 
lighter  colour.  Albumen  is  an  almost  invariable 
constituent,  and  may  appear  as  early  as  the  first 
day  of  the  disease,  but  most  generally  from  the 
second  to  the  fifth.  When  convalescence  is  pro- 
tracted, the  albuminuria  may  continue  long  after 
all  symptoms  but  debility  have  left  the  patient. 
When  precipitated  by  heat  or  nitric  acid,  the 
iilbumen  appears  of  a  golden  yellow  or  light 
Ijrownish  colour.  As  much  as  one  ounce  of  dried 
alb  umen  has  been  excreted  in  twenty-four  hours, 
representing  the  albumen  of  nearly  one  pound  of 
blood.  Associated  with  the  albumen  are  renal  epi- 
thelial cells,  and  casts  of  tubules,  but  the  albumi- 
nuria must  not  be  wholly  referred  to  an  acute 
desquamation  of  the  excretory  cells,  nor  to  mere 
capillary  congestion,  but  is  equally  due  to  che- 
mical changes  effected  by  the  poison  of  yellow 
fever  in  the  albumen  and  fibrin  of  the  blood.  Th  > 


albumen  appears  in  large  amount  in  the  urme, 
in  cases  where  there  is  no  apparent  failure  in  the 
excretory  action  of  the  kidneys,  and  in  which  thfr 
urine  is  abundant,  and  laden  with  urea,  as  well 
as  bile.  The  presence  in  the  urine  of  red  cor- 
puscles and  the  colouring  matter  of  the  blood  is 
not  so  characteristic  in  this  disease  as  in  the  so- 
called  malarial  hematuria,  where  renal  casts  and 
epithelium  may  occur  in  considerable  amount, 
but  with  only  sufficient  albumen  to  correspond 
to  the  exuded  blood ;  whilst  in  yellow  fever,  when 
blood  does  appear  in  the  urine,  the  amount  of 
albumen  is  much  greater  than  could  thereby  be 
accounted  for.  In  the  former  disease  also,  the 
urinary  casts  contain  red  corpuscles,  and  are  of  a 
brownish  colour,  in  place  of  the  golden-yellow 
tint  which  these  oil-laden  bodies  present  in  yel- 
low fever. 

Throughout  the  disease,  when  there  is  no  sup- 
pression, the  amount  of  urea  is  much  increased, 
reaching  as  much  as  a  thousand  grains  jjer  diem. 
There  is  a  similar  increase  in  the  phosphoric  and 
sulphuric  acids,  up  to  as  much  as  fifty  and  sixty 
grains  respectively. 

Pathology. — The  various  manifestations  of 
yellow  fever,  as  the  intense  capillary  congestion, 
cardiac  depression,  delirium,  coma,  and  convul- 
sions, vomiting,  haemorrhage,  urinary  suppres- 
sion, and  jaundice,  may  all  be  referred  to  the 
action  of  the  specific  poison,  and  should  not  be 
erected  into  distinct  types  of  disease,  however 
prominent  any  one  of  these  symptoms  may  be, 
and  however  much  cases  may  differ  from  one 
another.  The  action  of  the  yellow-fever  poison 
is  the  same  in  all  cases,  whether  mild  or  severe  ; 
the  progress  and  termination,  and  the  manifesta- 
tion of  the  various  symptoms,  depending  on  the 
degree  of  action  of  the  poison,  the  condition  of 
the  system  at  the  time  of  its  introduction,  the 
peculiarities  of  constitution,  the  various  agencies 
to  which  the  patient  is  subjected  during  the 
course  of  the  disease,  and  the  supervention  of 
other  maladies. 

Yellow  fever,  according  to  this  view,  partakes 
of  the  nature  of  a  continued  pestilential  fever, 
presenting  two  well-defined  stages :  the  first 
characterised  by  active  chemical  change  in  the 
blood  and  organs,  attended  with  elevation  of 
temperature,  which  may  constitute  the  entire 
malady,  and  prove  fatal  in  a  manner  similar  to 
other  acute  specific  fevers  ;  the  second,  or  stage 
of  depression,  resulting  from  the  action  of  the 
poison,  and  tlie  blood-changes  induced  by  the 
suppressed  functions  of  certain  organs. 

From  a  consideration  of  the  foregoing  symp- 
toms, it  is  manifest  that  the  blood  must  have 
undergone  profoimd  changes,  which  seem  to  con- 
sist chiefly  of  the  following : — 

1.  Such  an  alteration  of  the  chemico-physieal 
properties  of  the  fibrin  and  albumen,  as  leads  to 
the  transudation  of  the  latter,  through  the  ex- 
cretory structures  of  the  kidne^'. 

2.  Various  degrees  of  diminution  of  the  fibrin, 
in  some  cases  amounting  to  almost  entire  dis- 
appearance ;  and  this  apparently  due  more  to 
the  direct  action  of  the  specific  poison  than  to 
the  retained  urea,  bile-acids,  &c.  As  a  result  the 
blood  coagulates  imperfectly  ;  and  the  clot  is  soft 
and  bulky,  exuding  but  little  serum,  and  often 
breaking  down  on  standing  into  a  grumous  fluid. 
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8.  Whilst  the  red  blood-corpuscles  are  not 
specially  diiniuished,  they  are  much  altered  in 
appearance. 

4.  Increase  of  fatty  and  extractive  matters. 

5.  Accumulation  of  the  biliary  constituents,  as 
shown  by  the  golden-yellow  colour  of  the  serum. 

6.  Accumulation  of  the  urinary  constituents, 
especially  the  urea,  carbonate  of  ammonia,  chlo- 
ride of  sodium,  and  phosphoric  and  sulphuric 
acids.  The  alkaline  reaction  of  the  blood  during 
life  rapidly  changes  after  death  to  acid. 

7.  Rapid  dissolution  of  the  red  blood-cor- 
puscles, with  corresponding  diminution  of  their 
oxygen-carrying  power. 

8.  Rapid  putrefraction,  after  its  abstraction 
from  the  body. 

The  various  causes  of  black  vomit  may  be  thus 
summarised: — 1.  The  irritation  and  structural 
alteration  of  the  gastric  mucous  membrane,  which 
is  a  part  of  the  general  tissue-degradation,  con- 
sisting of  granular  and  fatty  degeneration  of  the 
secreting  cells  and  of  the  walls  of  the  smaller 
blood-vessels  and  capillaries,  as  well  as  the  ge- 
neral congestion  of  the  organ.  2.  The  changes 
in  the  blood,  especially  the  marked  diminu- 
tion of  the  fibrin.  3.  The  suppression  of  the 
action  of  the  kidneys,  and  the  retention  in  the 
blood  of  urea  and  similar  bodies.  It  may  be 
noted  that  black  vomit  rarely  occurs  in  those 
cases  where  the  kidneys  act  continuously  and 
freely.  4.  The  direct  irritation  of  the  urea 
and  its  derivatives,  which  are  eliminated  vicar 
riously  from  the  gastro-intestinal  mucous  mem- 
brane. 5.  The  irritant,  nauseating  effects  of  the 
bile  retained  in  the  blood. 

In  yellow  fever,  acute  atrophy  of  the  liver, 
and  acute  phosphorus-poisoning — diseased  states 
which  have  many  symptoms  and  pathological 
lesions  in  common — it  would  seem  that  the  oxi- 
dation of  albuminoids  is  not  so  complete  as  in 
health,  and  besides  the  formation  of  leucin,  ty- 
rosin,  and  other  similar  bodies,  a  large  amonmt  of 
fat  is  produced,  which  may  extensively  infiltrate 
the  tissues.  It  is  clear  that  one  effect  of  suppres- 
sion of  urine  is  to  determine  the  retention  in  the 
blood  of  a  large  excess  of  urea.  This  may  in 
part  be  eliminated  by  the  gastro-intestinal  mu- 
cous membrane,  and  the  black  vomit  may  be 
intensely  alkaline  from  carbonate  of  ammonia 
derived  from  this  substance;  and  it  is  further 
evident  that  in  many  cases  of  yellow  fever  the 
fatal  issue  is  determined  chiefly  by  the  retention 
in  the  blood  of  the  constituents  of  the  urine.  To 
the  same  cause  also  must  be  attributed,  to  a  great 
extent,  the  nervous  irritation,  delirium,  convul- 
sions, and  coma  which  chariicterise  the  stage  oi 
depression.  Certain  of  the  blood-changes  may  be 
referred  also  to  the  same  cause. 

DuuATioN.-The  several  stages  of  yellow  lever 
which  have  been  described  are  not  uniform  in  their 
duration,  and  there  may  be  a  marked  diversity  in 
the  manifestation  of  the  symptoms  in  individual 
cases,  some  presenting  apparently  but  the  stage 
of  febrile  excitement,  whilst  others,  overwhelmed 
as  it  were  by  the  poison,  at  once  pass  into  a 
condition  of  hopeless  prostration.  In  milcl  cases, 
especially  in  children,  the  disease  may  be  so 
slight  as  barely  to  attract  "^"P^t'""' ''"/n^ree 
valescencemay  be  established  in  two  or  tluee 
days.     The  stage  of  febrile  excitement  ma^ 


continue  from  two  to  six  days,  rarely  beyond 
three  or  four,  and  the  patient  may  pass  almost 
imperceptibly  into  convalescence  during  the 
stage  of  depression.  The  severest  cases  may 
prove  fatal  in  two  or  three  days,  with  an  axillary 
temperature  of  1 1 0°  Tahr. ;  or  later  from  haemor- 
rhage, urinary  suppression,  general  prostration, 
or  an  adynamic  state,  accompanied  with  parotid 
abscess,  revival  of  old  complaints,  or  the  super- 
vention of  some  other  disease,  such  as  malarial 
fever.  The  fourth  stage  may  be  of  long  duration, 
extending  over  weeks  and  even  months.  It  is, 
however,  true  that  convalescence  is  usually  com- 
paratively rapid,  and  in  striking  contrast  to  the 
tedious  recovery  from  malarial  fever.  In  some 
cases  vomiting  may  be  the  prominent  symptom ; 
in  others  haemorrhage  from  the  stomach  and 
bowels,  or  from  the  gums,  eyes,  and  ears ;  in 
others,  again,  the  cerebral  symptoms  may  b«- 
most  marked. 

Tehminations  akd  Moetality. — In  fatal  cases 
death  may  be  referred  to  a  variety  of  causes, 
namely: — 1.  The  direct  action  of  the  fever- 
poison  upon  the  blood  and  nervous  system.  2. 
The  disturbance  or  suppression  of  function  of 
certain  organs,  as  the  kidneys  and  liver.  3. 
Syncope  from  cardiac  degeneration.  4.  Profuse 
haemorrhages  from  the  stomach  and  bowels.  6. 
Blood-poisoning  from  absorption  of  putrid  black 
vomit  in  the  stomach.  6.  The  formation  of 
abscesses  with  sequential  pyaemia. 

The  mortality  occasioned  by  yellow  fever 
appears  to  be  as  great  as  that  caused  by  any 
known  epidemic  or  endemic  disease,  and  varies 
in  different  localities  and  epidemics  from  10  to 
70  per  cent,  of  those  attacked. 

Prognosis. — Continuous  observations  of  the 
temperature  should  be  made,  as  by  that  means- 
prognosis  and  treatment  may  best  be  regulated. 
If  the  axilla  temperature  rise  in  the  first  stage 
above  105°,  the  patient  is  in  imminent  danger  ; 
and  if  it  reach  from  109°  to  110°  death  is  al- 
most inevitable.  Cases  however  have  recovered 
in  which  the  temperature  has  reached  the  latter 
point  When  the  temperature  rapidly  rises  to 
106°  and  upwards,  death  sometimes  occurs  sud- 
denly, and  apparently  solely  from  the  effects  of 
the  high  temperature  upon  the  blood,  heart,  and 
nervous  system,  as  in  sunstroke.  _ 

Tbeatment.-I  ,  Pro/jAyZaciiic-Experience  has 
established  the  possibility  of  excluding  yellow 
fever  from  localities  in  which  it  has  prevailed  as 
an  epidemic,  subsequent  to  introduction  from 
other  regions,  by  means  of  an  abso  utely  strict 
quarantine.  But,  hitherto,  it  has  been  almost 
impossible  to  arrive  at  any  definite  conclusions 
as  to  the  value  of  quarantine  in  those  regions  in 
which  the  disease  is  endemic  and  indigenous. 

Much  difference  of  opinion  has  existed  as  to 
the  value  of  disinfectants,  such  ns  chlorine,  car- 
bolic acid,  and  sulphurous  acid  1°  '«ff«t,ng  the 
spread  of  the  fever  it  is  very  doubtf^il  whether 
much  of  the  benefit  that  has  been  attributed 
to  them  is  not  rather  to  be  ascribed  to  other 
causes;  and,  in  estimating  the  value  of  any 
such  sanitary  measures,  the  following  facts 
in  the  history  of  yellow  fever  should  be  con- 
sidered:—  .  . 

(a)  Yellow  fever  may  prevail  in  one  or  more 
citiQS.  and  at  the  same  time  be  entirely  absent 


.1804  YELLO' 

'from  other  cities  in  the  same  zone,  and  subjocted 
to  very  nearly  the  same  hygienic  conditions.  The 
■mere  absence  of  yellow  fever  from  a  particular 
city,  whilst  it  is  prevailing  elsewhere,  proves 
•nothing  as  to  the  mere  sanitary  condition  and 
measures  of  the  city  enjoying  the  immunity. 

(i)  One  of  the  most  essential  elements  for  the 
■origin  and  spread  of  yellow  fever  within  and 
immediately  around  its  recognised  geographical 
limits,  is  the  influx  of  strangers  and  immigrants, 
or  an  unacclimatized  population. 

(c)  It  is  not  provable  that  a  wide-spread  epi- 
demic would  ever  arise  in  a  city  within  the 
recognised  zone,  in  which  the  vast  proportion  of 
the  inhabitants  are  acclimatized,  and  have  been 
subjected  to  the  action  of  the  specific  poison. 

(d)  Yellow  fever  has  been  entirely  absent 
from  many  cities,  where  serious  epidemics  have 
occurred,  during  long  series  of  years ;  and  at  other 
times  has  prevailed  to  a  very  limited  extent,  and 
■with  but  slight  mortality,  when  no  disinfectants 
liave  been  used. 

2.  Curative. — Yellow  fever  is  a  'self-limited' 
disease,  and  cannot  be  arrested  by  drugs.  Jllveiy 
case  should  be  regarded  as  serious,  however 
slight  the  symptoms  may  appear  ;  and  on  account 
of  the  structural  alterations  in  the  blood  and 
organs,  the  closest  medical  attendance  and  most 
careful  nursing  are  required.  Since  so  many  of 
the  symptoms  are  due  to  arrest  of  the  functions 
of  the  skin  and  kidneys,  efforts  should  be  directed 
to  promote  the  activity  of  these  organs  during 
the  progress  of  the  disease.  Stimulant  diuretics 
should,  as  a  rule,  be  avoided,  but  benefit  often 
follows  the  free  use  of  hot  mustard  foot-baths, 
vapour  baths,  and  sometimes  warm  baths.  Dia- 
phoresis and  diuresis  may  be  further  promoted 
by  large  draughts  of  lemonade,  decoctions  of 
orange  leaf  and  sage  tea,  and  water  charged 
with  carbonic  acid.  Absolute  rest  in  the  re- 
cumbent posture  must  be  maintained  as  far  as 
possible.  The  necessity  for  this  is  especially 
indicated  by  the  cardiac  weakness,  fatal  results 
having  followed  rising  from  bed  and  walking 
during  the  period  of  calm. 

The  maintenance  of  free  ventilation,  and  the 
avoidance  at  the  same  time  of  sudden  changes  of 
temperature,  by  proper  coverings,  is  essential. 
Experience  shows  that  many  fatal  cases  from 
urinary  suppression  have  followed  sudden  changes 
and  falls  of  temperature.  Each  case  of  yellow 
fever  should  have  at  least  2,000  cubic  feet  of 
space  ;  and  hospitals,  where  practicable,  should 
be  constructed  on  elevated  situations.  All  dis- 
charges should  be  immediately  removed  from  the 
sick-room;  the  bedding  frequently  changed ;  and 
the  soiled  clothing  boiled,  or  baked  at  a  tem- 
perature of  not  less  than  230°  Fahr. 

The  practice  of  covering  patients  with  heavy 
blankets,  and  at  the  same  time  giving  large 
quantities  of  hot  drinks,  with  the  object  of  in- 
ducing profuse  sweating,  frequently  appears  to 
be  injurious,  not  only  from  the  debilitating  effect, 
but  also  from  the  greater  susceptibility  of  the 
skin,  and  the  increased  tendency  to  renal  co'iges- 
■tion  thereby  induced. 

The  diet  should  be  light  and  nutritious.  Beef- 
tea,  chicken-tea,  corn-flour  and  rice  gruel,  barley 
water,  iced  milk,  and  milk  and  lime-water  are 
the  best  forms  of  nourishment,  and  should  be 
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continued  at  regular  intervals  throughout  the 
active  stages  of  the  difiease.  Solid  food  and 
even  bread  should  be  avoided. 

In  many  cases  the  preceding  measures,  accorn 
panied      absolute  rest  in  bed,  and  the  careful 
and  contmuous  attention  of  an  experienced  nurse, 
will  be  all  that  is  required. 

Alcoholic  stimulants  should  be  used  with 
caution.  They  have  proved  beneficial  in  cases 
attended  with  great  prostration,  champagne  ap- 
pearing to  be  the  best  forn*. 

The  treatment  for  hyperpyrexia  consists  in 
the  giving  of  such  cardiac  sedatives  as  aconite, 
veratrum  viride,  or  gelseminum  ;  the  inject^n 
of  large  quantities  of  ice-cold  water  into  tre 
rectum ;  sponging  the  surface  vrith  cold  watei 
or  with  water,  acetic  acid,  and  alcohol ;  and 
blood-letting.  It  appears  also  that  an  active 
purgative,  such  as  calomel  or  castor  oil,  followed 
immediately  by  one  or  two  full  doses  of  quinine 
in  the  first  twenty-four  hours  of  the  fever,  may 
reduce  the  temperature. 

Efficient  but  gentle  purgation  in  the  early 
part  of  the  first  stage  may  be  beneficial.  Mer- 
curials should  not  be  given  later  than  the  second 
day  for  an  adult;  eight  to  twelve  grains  of  calo- 
mel or  blue  pill,  or  an  ordinary  dose  of  castor 
oil,  will  be  sufficient.  Purgatives,  as  a  general 
rule,  should  not  be  administered  in  the  stage  of 
depression.  An  emetic  may  be  useful  at  the  verj' 
beginning,  if  the  stomach  be  loaded.  Local  blood- 
letting, whilst  of  occasional  benefit  for  the  relief 
of  congestion  in  the  first  stage,  is  most  injurious 
later.  Dry-cuppings  and  sinapisms  are  usually 
sufficiently  efi^ective. 

The  internal  administration  of  the  mineral 
acids  or  the  tincture  of  the  sesquichloride  of 
iron,  from  their  supposed  beneficial  effects  upon 
the  jaundice  and  black  vomit  respectively,  is  of 
doubtful  propriety,  and  sometimes  directly  inju- 
rious. 

The  value  of  quinine  in  yellow  fever  is  not 
nearly  so  great  as  in  paroxysmal  malarial  fever ; 
and  notwithstanding  statements  to  the  contrary, 
the  writer  fails  to  discover  any  facts  or  cases  by 
which  the  power  of  large  doses  of  quinine  to 
abort  this  disease  can  be  fully  and  unequivocally 
established,  though  its  efficacy,  not  only  in 
arresting,  but  in  warding  off  paroxysmal  fever, 
is  undoubted.  It  is  rather  as  an  antidote  to  the 
effects  of  the  poison,  than  to  the  poison  itself, 
that  quinine  is  of  use. 

Opium,  in  whatever  form,  should  be  adminis- 
tered with  great  caution,  from  its  poisonous 
effects  when  the  kidney-action  is  arrested,  but 
may  be  of  advantage  when  sleeplessness  and 
restlessness  are  prominent.  Arrest  of  the  func- 
tion of  the  kidneys,  owing  to  the  grave  alter- 
ations in  their  structure,  is  beyond  relief  by 
drugs.  The  tincture  of  ergot,  which  has  been 
recommended,  has  often  failed;  but  much  good 
has  been  accomplished,  and  the  function  of  the 
kidneys  restored,  by  the  injection  at  regular  in- 
tervals of  a  pint  or  more  of  ice-cold  water  into 
the  rectum. 

When  there  is  a  threatening  of  black  vomit  ice 
should  be  swallowed,  and  bags  of  the  same  ap- 
plied to  the  epigastrium.  Septic  poisoning  has 
been  known  to  follow  decomposition  of  the  blood 
effused  inUi  the  gastro- intestinal  tract,  and  to 
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prevent  this,  scruple  doses  of  sulpho-carbolate 
of  soda,  repeated  every  three  or  four  hours,  have 
been  given  with  advantage. 

During  the  period  of  calm,  active  medication, 
beyond  what  has  beefi  indicated,  should  be  ab- 
stained from.    The  diet  should  still  be  of  the 
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simplest,  most  nutritious,  and  most  digestible 
character.  In  this  stage  there  is  often  a  morbid 
craving  for  food,  and  in  some  instances  relapse- 
and  death  have  been  the  result  of  the  unie- 
strained  indulgence  of  the  appetite.' 

Joseph  Jones. 
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ZINC,  Poisoning  by. — Synon.  :  Fr.  Em- 
poisonnement  par  le  Zinc ;  Ger.  Zinkvergiftung. 

Poisoning  by  compounds  of  zinc  is  rare,  if  we 
except  poisoning  by  the  chloride  (Sir  W.  Burnett's 
Fluid),  which  acts  as  a  corrosive  poison,  like 
the  mineral  acids  (see  Poisons).  Zinc  sulphate 
(white  vitriol)  is  the  only  other  salt  of  zinc  of 
importance  from  a  toricological  point  of  view ; 
this  salt  has  proved  fatal  in  a  few  instances. 

Anatomical  Chaeacters. — These  are  of  the 
same  nature  as  those  of  the  mineral  irritants — 
gastro-intestinal  inflammation,  ecchymoses,  and 
softening.  Ecchymoses  have  also  been  observed 
in  the  pleura. 

Stmptojis. —  The  symptoms  of  poisoning  by 
zinc  are  similar  to  those  produced  by  tartar 
emetic.  They  include  an  astringent,  metallic,  and 
burning  taste  in  the  mouth ;  early  and  violent 
vomiting  ;  pain  in  the  abdomen  ;  purging  ;  great 
prostration  and  anxiety;  a  small  and  feeble 
pulse  ;  shallow  respirations  ;  cold  perspirations  ; 
and  collapse  and  exhaustion,  ending  in  death. 
The  intellect  is  unaffected. 

Diagnosis. — In  the  absence  of  any  history  of 
the  administration  of  zinc  sulphate,  the  diagnosis 
cannot  be  made  between  this  and  other  forms  of 
irritant  poisoning,  such  as  by  blue  vitriol,  except 
by  the  aid  of  chemical  analysis. 

Peoqnosis.— The  prognosis  of  zinc-poisoning 
is  generally  favourable. 

Tkeatment.  —  Demulcent  drinks,  sedatives, 
and  alcoholic  stimulants  should  be  immediately 
given.  The  administration  of  a  solution  of  the 
common  phosphate  of  soda,  largely  diluted,  is 
advisable.  It  acts  as  an  excellent  precipitant 
of  zinc,  in  the  form  of  an  insoluble  phosphate. 
Opiate  enemata  may  proTe  serviceable. 

Thomas  Stevenson, 

ZONA  or  ZOSTEB  {C^vn,  a  girdle).— 
Synon.  :  Shingles  ;  Fr.  Zona;  Ger.  Zoster;  Gur- 

teVrose.  i,  i.  <• 

This  term  applies  correctly  only  to  that  form 
of  herpes  which  runs  round  one  half  of  the  trunk 
of  the  body,  usually  in  the  region  of  the  waist, 
la  other  situations  the  eruption  is  named  in 
accordance  with  the  region;  for  example.  Herpes 
facialis;  E.  coUaris  ;  H.  brachialts  ;  H.  cncral^  ; 
&c.  Latterly,  however,  the  term  zoster  has  cre^t 
into  our  dermatological  literature  as  a  generic 
appellation,  and  we  read  of  Zo3^<;r 
bmchialis,  &c.,  names  which  philologically  are 
evidently  inaccurate.    See  H^^^  ^^^^^^ 

ZYMOTIC:  zYME  (C"A"<«>I  ferment:  C'^M'). 


ferment). —  Synon.  :  Fr.  Zymotique :  Zymase ,. 
Ger.  Gdhrungsfdhig  :  Gahrstoff.  —  The  terms- 
zyme,  zymine,  zymotic,  and  zymosis  were  intro- 
duced by  Dr.  Farr,  in  a  letter  to  the  Eegistrar- 
General  in  1842,  and  employed  by  him  to  denote, 
in  a  general  way,  the  poison  (and  pathological 
processes  excited  by  it)  of  '  epidemic,  endemic, 
and  contagious  diseases.'  In  using  the  word 
^vfia,  he  was  careful  to  point  out  that  he  did  not 
consider  the  morbific  process  to  be  absolutely 
identical  with  the  ordinary  phenomena  of  fer- 
mentation, and  that  he  wished  the  terms  zymosis, 
zymotic,  &c.,  to  be  employed  in  English,  '  not  in 

'  In  the  epidemic  of  yello-w  fever  in  New  Orleans  dur- 
ing 1878,  when,  in  a  population  of  210,000  the  deaths 
numbered  4,056,  the  writer  had  an  extensive  experience  of 
the  disease,  himself  treating  256  cases,  of  whom  18  died. 
The  plan  of  treatment  was  hased  upon  the  preceding 
principles.  The  alimentary  canal  was  cleared  at  the 
outset  by  an  emetic  of  ipecacuanha,  and  a  powder  of  10 
to  20  grains  each  of  calomel  and  quinine,  followed  by  a 
full  dose  of  castor  oil.  The  action  of  the  skin  was 
excited  by  hot  mustard  foot-baths  and  mild  diuretics. 
The  function  of  the  kidneys  was  maintained  by  the 
regular  use  of  cold  water,  by  attention  to  the  covering 
of  the  patient,  and  avoiding  cold  currents  of  air.  Abso- 
lute rest,  In  all  cases,  in  a  well-ventilated  room,  for  from 
eight  to  fourteen  days,  or  even  longer,  was  strictly 
enforced,  supplemented  with  careful  nursing  night  and 
day  and  the  most  exact  record  of  the  progressive  state  of 
the  patient.  During  the  period  of  febrile  excitement 
the  patients  wore  confined  to  bariey  water.  When  the 
initial  temperature  was  high,  2  to  4  drops  of  tinctura 
veratri  vu-idis,  or  6  to  10  di-ops  of  tinctura  gelsenui 
were  administered  evei?  two  or  tour  hours,  combined 
with  friction  with  a  liniment  composed  of  from  1  to  2 
drachms  of  the  sulphate  of  quinine  mixed  with  3  fluid 
ounces  each  of  soap  liniment  and  oUve  oil.  Ten  grams 
of  sulpho-carbolate  of  soda  in  orange-leaf  tea  were  given 
every  four  hours.  Where  the  head  was  very  hot  and 
there  was  much  nervous  irritabiUty,  cold  apphcations 
were  employed.  Gastric  irritation  was  treated  by  sma- 
pisms  to  the  epigastrium,  with  carbonate  of  linoe  and 
creasote  internally.  Mxcept  in  cases  attended  with  great 
nervous  excitement,  without  urinary  suppression,  opiates 
and  chloral  were  not  given  ;  but  in  such  cases  they  were 
apparently  beneficial.  Cupping  over  the  loins  and  bromide 
of  potassium  were  used  when  the  unne  w.«  diinmishod 
ta  Quantity.  After  the  subsidence  of  the  febnle  excite- 
ment iced  champagne  and  beef-tea  were  ndmimstered 
to  smaU  quantities,  at  regular  intervals.  In  cases  which 
^sumed  the  'typhoid  state,'  attended  w  1 1  tympanites, 
?ce-"ol(l  enemas,  containing  small  quantities  of  tincture 
of  o-ssafcetida  and  oil  of  turpentine,  were  found  to  be 
beneficial,  bv  reducing  the  temperature,  stimulating  the 
bowels  to  expel  the  flatus,  and  promoting  the  action 
of  the  kidneys.  When  secondary  fever  ensued,  and  pre- 
sented an  intermittent  or  remittent  type,  the  sulphate 
and  bromide  of  quinine  were  freely  used.  And  when  tht 
stomach  would  tolerate  nourishment  and  stimulants, 
beet-tea,  chicken  tea,  beefsteak,  and  port  wine  or  brandy 
were  administered.  When  convalescence  was  prolonged 
or  life  endangered  by  abpccases  or  carbuncles,  iron  and 
other  tonics  were  given,  together  with  a  nutritious  diet 
and  the  local  application  of  carboUo  neid,  tmotiuro  of 
iodine  &o.  Relapses  wore  avoided  by  confining  the 
patient  to  bed  uiitU  the  heart  had  regained  its  usual 
vigour. 
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the  sense  which  they  have  in  Greek,  but  as  ge- 
neral designations  of  the  morbid  processes  and 
their  exciters.'  With  this  qualification  clearly 
expressed,  the  use  of  the  root-form  C^M;  has  be- 
come general,  not  only  in  scientific  literature, 
but  also  in  the  public  press— almost  invariably, 
however,  in  the  adjectival  form  eymotic. 

Fourteen  years  later  (1856),  in  the  Sixteenth 
Annual  Report  of  the  Registrar- General,  Dr. 
Farr  described  the  diseases  of  the  zymotic  class 
as  conveniently  referable  to  four  groups.  These 
are : — 1 .  The  Miasmatic,  diffusible  through  the 
air  or  water,  attended  by  fevers  of  various  forms ; 
the  matter  by  which  they  are  communicated  is 
derived  from  the  humai  body,  as  in  small-pox, 
or  from  the  earth  (as  in  ague).  These  two  dis- 
eases are  types  of  this  class.  2.  The  Enthetic 
diseases,  which  may  properly  be  called  contagious, 
being  communicated  by  contact,  puncture,  or 
inoculation.  Syphilis  and  glanders  are  types  of 
this  class.  3.  The  Dietio  diseases,  which  arise 
when  the  blood  is  supplied  with  improper  or 
bad  food.  Scurvy  and  ergotism  are  the  types  of 
this  class.  4.  The  Parasitic  diseases,  which  at- 
tack especially  dirty  populations,  and  infest  the 
skin,  the  intestinal  canal,  and  all  the  structures 
of  the  body. 

This  classification  is  open  to  serious  objections. 
It  is  quoted  here  rather  because  it  continues  to 
be  employed  in  oflBcial  reports,  than  on  account 
of  its  intrinsic  importance.  Modem  pathology 
will  probably  soon  necessitate  its  revision. 

Eeeently,  indeed,  the  word  zymotic  has  been 
restricted  to  the  acute  specific  diseases,  included 
under  the  first  group  (miasmatic)  in  the  above 
classification;  and  at  the  present  time  it  is  in 
this  limited  sense  that  it  is  most  commonly  used. 

Another  important  application  of  the  term 
must  now  be  referred  to.  Within  the  last  few 
years  the  root-form  C"M-  has  been  introduced 
into  the  terminology  of  normal  physiology  by 
Heidenhain  in  Germany,  to  designate  the  active 
substance  (precursor  of  trypsin,  &c.),  contained 
in  gland-cells  as  zymogen,  which  develops  the 
ferment  by  its  metamorphosis.  Thus,  unfor- 
tunately for  the  purposes  of  exact  description, 
the  same  root-form  is  employed  by  pathologists 
and  physiologists  to  designate  two  apparently 
distinct  processes.  Although  the  intimate  rela- 
tionship of  these  two  processes  was  recognised  as 
early  as  the  seventeenth  century,  by  such  autho- 
rities as  Sydenham  and  Morton,  they  cannot  at 
present  be  considered  identical,  notwithstanding 
the  fact  that  the  similarity  becomes  more  strik- 
ing with  every  fresh  addition  to  experimental 
physiology. 

Corresponding  with  the  adjective  zymotic  is 
the  substantive  zym£.  This  is  a  useful  name, 
by  which  we  refer  to  the  poisonous  cause  of 
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zymotic  diseases.  It  is  simpler  than  the  word 
zymine,  originally  proposed  by  Dr.  Farr;  and 
(what  is  much  more  important)  to  speak  of  the 
contagious  poison  as  '  a  zyme,'  does  not  imply 
the  acceptance  of  any  particular  theory  of  disease, 
while,  on  the  other  hand,  the  use  of  the  word 
'  germ '  distinctly  conveys  the  idea  of  some  orga- 
nised structure,  itself  the  cause  of  the  disease 
by  subsequent  growth  and  multiplication.  See 
Gehms  of  Disease. 

The  necessity  for  employing  the  word  zymosis 
does  not  seem  to  be  felt  as  yet ;  but  the  same 
reasons  that  lead  us  to  speak  of  the  agent  as  a 
zyme  should  also  guide  us  to  use  zymosis  in  the 
place  of  more  usual  periphrases. 

Akalogt  between  Fee3hentation  and  Infec- 
tive Peocesses. — Such  being  the  derivation  of 
the  word  zym/)tic  and  the  terms  related  to  it,  it 
is  natural  to  inquire  how  far  an  analogy  can  be 
traced  between  the  life-history  of  the  diseases 
thus  designated,  and  the  process  of  fermenta- 
tion. This  subject,  which  has  an  important  bear- 
ing upon  the  doctrine  of  contagious  diseases,  is 
discussed  at  length  in  the  article  on  Contagion 
(page  290).'  It  is  there  shown  how  far  the  two 
processes  resemble  each  other,  and  in  what  re- 
spects they  appear  to  be  different,  at  least  in 
some  kinds  of  zjnnotic  disease.  It  must  not  be 
forgotten  that  fermentation  deals  with  a  com- 
paratively simple  substance,  for  instance  dead 
organic  or  inorganic  compounds,  and  the  dis- 
ease-process with  a  more  complex  one,  namely, 
the  living  animal  organism,  although  the  ele- 
ments of  action  (the  ferment  on  the  one  hand, 
and  the  zyme  or  zymine  on  the  other)  seem  to 
have  identical  characters.  By  interposing  the 
consideration  of  putrefaction  between  that  of 
fermentation  and  zymosis,  it  is  easy  to  see,  from 
examining  the  products  of  each,  how  similar 
must  be  the  individual  agencies ;  but,  the  actual 
working  of  the  agent  in  each,  or  indeed  the  real 
nature  of  each,  being  unknown,  the  whole  pro- 
blem remains  unsettled. 

Victor  Hoeslet. 

'  Although  it  is  font  years  since  the  article  Coxtagiox 
was  written  by  Mr.  Simon,  he  has  thought  it  desirable  to 
leave  that  article  unaltered,  preferring  that  it  should  be 
supplemented,  in  respect  of  the  intervening  years,  by  the 
present  article,  and  others  ou  related  objects.  In  discuss- 
ing the  subject  of  the  organic  constitution  of  the  meta- 
bolic contagia,  Mr.  Simon  says: — 'Though  it  would  be 
at  least  premature  to  say  of  these  diseases '  [erysipelas, 
pyremia.  tuberculosis,  enteric  fever,  cholera,  diphtheria, 
and  the  smallpox  of  man  and  beast], '  that  they  certainly 
have  as  their  contagia  mict-ophiiles  respeelitely  tpeeific  to 
them,  it  seems  at  present  not  too  much  to  say,  that  pro- 
bably such  will  be  found  the  case.  How  far  these  anti- 
cipations have  already  been  realised  may  be  learned  by 
reference  to  the  articles  Bacteria  ;  Bactu.!  (in  Appen- 
dix) ;  MiCROCOccBs ;  PnsTUi.E,  Maugsant  ;  and  on  the 
several  diseases  in  which  the  presence  of  such  organisms 
has  been  recognised.  See  alio  Antisbptic  TrkatmeN'  — 
Ed.  (September  1882). 
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ACONITE,  Poisoning  by. — Synon.  :  Fr. 
ihnpoisonnement  par  VAconit;  Ger.  Eisenhut- 
vergiftuiig. — The  common  garden-plant,  Aconi- 
iumnapelluSytjaown  also  as  '  wolfsbane'  or  'blue- 
rocket,'  as  well  as  other  species  of  aconitum,  are 
poisonous,  and  owe  their  poisonous  properties  to 
the  presence  of  an  alkaloid,  aconitine  or  aconiiia, 
or  perhaps  to  a  mixture  of  alkaloids  passing 
under  this  name.  A  similar  alkaloid,  pseud- 
aconitine,  has  been  obtained  from  the  Indian 
aconite,  A.  ferox;  and  another  alkaloid,  jap- 
aconitine,  from  Japanese  aconite  roots.  All  parts 
of  A.  napellus  are  poisonous.  The  three  alka- 
loids, aconitine,  pseudaconitine,  and  japaconi- 
tine,  are  perhaps  the  most  poisonous  alkaloids 
known.  All  parts  of  the  aconite  plant  when 
chewed,  and  aconitine  when  placed  upon  the 
lips  or  tongue,  produce,  after  a  few  minutes,  a 
disagreeable  acrid  burning  sensation,  followed 
by  numbness,  loss  of  sensibility  of  the  part,  sali- 
vation, and  an  after-sensation  of  searedness. 
These  sensations  may  last  for  several  hours. 

The  fresh  root  of  aconite  has  fi-equently  been 
eaten  in  mistake  for  horse-radish,  to  which  it 
bears  a  remote  resemblance.  The  root  of  horse- 
radish is  whitish  on  the  exterior,  is  long  and 
'of  fairly  uniform  diameter,  has  a  pungent  odour 
when  scraped,  and  the  scraped  surface  retains 
its  white  appearance ;  whereas  aconite  root  is 
brown  and  conical,  is  destitute  of  pungent 
odour,  and  speedily  acquires  a  pink  colour  when 
scraped  and  exposed  to  the  air.  Mistakes  more 
frequently  occur  from  liniments  containing  aco- 
nite being  swallowed  in  error.  In  two  cases  the 
root  has  been  administered  with  homicidal  in- 
tent; and  in  a  recent  case  a  young  man  was 
killed  by  the  administration  of,  as  it  is  sup- 
posed, two  grains  of  English  aconitine.  Acci- 
dents have  also  arisen  from  the  administration 
of  the  potent  English  aconitine  in  mistake  tor 
the  impure  inert  exotic  or  German  alkaloid,  or 
mixture  of  alkaloids  passing  under  that  name 

Anatomical  Charactbbs. -After  poisoning 
by  aconite  there  may  be  gastric  congestion  or 
inflammation  ;  but  these  may  be  absent. 

SYMFroMS.-Whcn  aconite,  or  any  of  F^' 
parations,  is  taken  by  the  mouth  the  ^t  sensa- 
tion, transitory  and  mainly  due  to  the  act  on  of 
the  solvent,  is  followed  in  about  three  minu  es 
by  an  intolerable  burning  and  numtog  P^^ 
extending  from  the  place  of  '^PPl  f £°  J 
the  Burrolnding  parts  of  ^^^^-^^Zs  ^^ns^Z 
There  is  salivation  ;  and  the  Durniug 


extends  down  the  gullet  to  the  stomach.  Occa- 
sionally, when  the  poison  has  been  rapidly  swal- 
lowed, no  marked  symptoms  may  supervene  for 
half  an  hour.  The  general  symptoms  are  very 
varied,  but  may  all  be  referred  to  weakening  of 
the  heart's  action,  disturbances  of  respiration, 
and  paralysis  of  sensation  on  the  surface  of  the 
body.  This  last  may  be  described  as  '  numbness' 
or  '  drawing  of  the  skin,'  or  by  some  equivalent 
term.  There  is  pain  in  the  epigastrium,  violent 
vomiting,  occasionally  purging;  the  pulse,  at 
first  rapid,  quickly  diminishes  in  frequency  and 
force  till  it  is  imperceptible  ;  the  skin  is  cold, 
clammy,  and  livid ;  respiration  is  laboured.  The 
pupils,  at  first  contracted,  afterwards  dilate; 
and  this  dilatation  sometimes  occurs  suddenly 
and  transitorily,  and  is  accompanied  by  blind- 
ness. Convulsions  are  not  common  ;  but  vomit- 
ing is  often  due  to  spasmodic  contraction  of  the 
diaphragm,  causing  frothing  at  the  mouth.  Con- 
sciousness is  retained  till  near  the  end  of  life. 

Diagnosis.  —  The  peculiar  sensation  in  the 
mouth — burning,  feeling  of  searedness,  numb- 
ness, &c. — the  great  cardiac  depression,  and  the 
difficulty  of  respiration,  will  generally  serve  to 
determine  the  nature  of  the  case. 

Prognosis.— Death  usually  occurs  within  four 
or  five  hours.  If  the  patient  survive  twelve 
hours,  recovery  is  usually  rapid  and  complete. 

Fatal  dose.— Of  the  root  sixty  grains— pro- 
bably much  less  might  suffice.  Of  the  pharma- 
copoeial  iinctura  aconiti  (1  in  8)  two  or  three 
fluid  drachms.  Fleming's  tincture  is  about  six 
times  as  strong  as  the  officinal  tincture,  and 
twenty-five  minims  have  proved  fatal.  Four 
grains  of  alooholic  extract  have  proved  a  fatal 
dose  English  aconitine  or  aconiiia  (the  alka- 
loid) is  terribly  potenC:  l-2000th  grain  will 
produce  a  very  decided  sensation  on  the  tongue, 
and  it  is  probably  as  poisonous  as  the  crystal- 
lised French  aconitine-nitrate,  one-sixteenth  oi 
a  grain  of  which  has  killed  an  adult  within  five 

hours.  .  X     ^  I 

TnBATMENT. — In  proceeding  to  treat  a  case  ol 
poisoning  by  aconite  we  must,  first,  washout  the 
stomach  by  means  of  the  stomach-pump,  and 
promote  vomiting  by  warm  emetics,  of  which 
carbonate  of  ammonia  is  the  best.  Stimulants 
must  be  freely  administered  ;  also  strong  black 
coflfee  or  tea.  Brandy  and  ether  may  be  injected 
subcutaneously.  Digitalis  is  a  counter-poison, 
and  may  be  administered  with  effect  subcu- 
taneously, in  doses  of  twenty  minim?  of  the 
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tincture,  repeated  in  an  hour  or  so  if  necessary. 
Inhalations  of  nitritu  of  amyl  may  afford  some 
relief.  The  patient  must  be  kept  strictly  in  the 
recumbent  position,  warmth  being  applied  to 
the  surface ;  and,  as  a  last  resort,  artificial 
respiration  must  be  used. 

Thomas  Stevenson. 

AIITHUM;  (Nat.,  to  saw).  —  This  disease 
was  first  described  by  Dr.  da  Silva  Lima  of 
Bahia  in  1867.  It  is  peculiar  to  the  African 
race,  being  found  not  only  amongst  the  inhabi- 
tants of  the  West  Coast  of  Africa,  but  also 
amongst  the  Hindoos  of  African  descent,  as 
well  as  amongst  the  slave  population  of  South 
America.  At  its  commencement,  a  groove  or  fur- 
row is  seen  at  the  base  of  the  little  toe  ( the  part 
almost  invariably  attacked),  situated  on  its  inner 
and  inferior  aspect,  and  corresponding  to  the 
digi to-plantar  fold.  The  furrow  soon  extends 
to  the  entire  circumference  of  the  toe,  and  be- 
coming gradually  deeper,  the  latter  is  left  hang- 
ing by  a  slender  pedicle,  which  can  only  be 
brought  into  view  by  separating  the  walls  of 
the  furrow.  The  distal  portion  swells  into  an 
ovoid  mass,  about  twice  its  natural  size;  finally 
some  accident  snaps  the  pedicle,  and  the  toe 
drops  off,  in  from  four  to  ten  years  from  the 
commencement  of  the  disease. 

The  furrow  is  caused  by  a  constricting  band 
of  hardened  and  contracted  skin— a  local  sclero- 
derma— which  leads  to  faulty  nutrition  and  de- 
generative changes  in  the  parts  beyond. 

Ainhum  is  not  a  painful  affection  in  itself, 
but  the  extreme  mobility  of  the  little  toe  causes 
trouble  and  inconvenience,  for  which  patients 
often  seek  relief  in  amputation. 

Occasionally  the  sides  and  bottom  of  the 
furrow  ulcerate ;  not  unfrequently  both  little 
toes  are  attacked  by  the  disease.  Males  are 
more  subject  to  it  than  females.  The  micro- 
scope reveals  only  atrophic  and  degenerative 
changes.  The  cause  of  ainhum  is  entirely  ob- 
scure. It  has  been  cured  by  the  early  division 
of  the  constricting  band.  A.  Sangstee. 

AMBXTLATTCE  {amhulo,  I  walk  about).— 
Definition. — A  vehicle  for  the  conveyance  of 
invalid  or  wounded  persons.  The  term  is  gene- 
rally applied  to  such  of  these  vehicles  as  are 
drawn  by  one  or  more  horses.  The  French  use 
it  to  designate  a  field  military  hospital. 

The  writer  has  described  the  requirements  of 
an  ambulance  carriage  aa  follows  : — 1 .  Ease  of 
entrance  and  exit;  2.  Freedom  from  jar  during 
locomotion  ;  3.  Protection  against  weather,  with 
facilities  for  regulating  air  and  light ;  4.  Light- 
ness of  structure,  consistent  with  strength;  6. 
Facility  of  turning,  and  of  transferring  the 
vehicle  to  or  from  a  railway-truck  or  steam- 
ship, without  disturbing  the  patient. 

Military  ambulances  are  adapted  for  carrying 
patients  both  sitting  and  lying,  along  with  an 
attendant ;  as  well  as  food,  water,  medicine,  and 
other  appliances.  In  the  ambulance  designed  by 
the  writer,  the  litter,  which  is  slid  noiselessly  on 
india-rubber  rollers,  rests  on  a  tramway,  between 
which  and  the  body  of  the  vehicle  are  inter- 
mediate counterpoise  springs,  which  intercept 
shock  and  jar. 
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Every  ambulance  should  be  provided  with  a 
litter-sheet,  which  can  be  used  without  its 
stretcher  poles,  for  carrying  the  patient  through 
places  too  narrow  or  tortuous  for  other  modes 
of  conveyance.  Benjamin  Howard. 

AN.,aBSTHETICS.— The  two  following  sub- 
stances have  been  introduced  as  anaesthetics  since 
the  article  on  the  subject  was  written,  and  call 
for  brief  description. 

Bromide  of  Ethyl  (CjHjBr).-Thi8  substance 
has  been  recommended  and  moderately  used  as 
an  anesthetic.  Its  merits  are  that  it  exhilarates 
and  produces  rapid  anaesthesia.  Its  effects  pass 
off  quickly,  without  any  tendency  to  depress  the 
action  of  the  heart.  The  objections  to  the  use 
of  bromide  of  ethyl  are  that  it  is  liable  to 
deconipose,  leaves  a  strong  smell  and  taste  of 
bromine,  and  sometimes  produces  headwhe  and 
sickness.  Two  deaths  from  it  in  America  have 
been  reported.  Its  use  has  been  abandoned  m 
England. 

Dichloride  of  EtMdene  (CjH,Clj).— This 
substance  is  obtained  by  distilling  aldehyde 
and  pentachloride  of  phosphorus.  The  effects 
of  this  agent  are  intermediate  between  those 
of  chloroform  and  ether.  Its  odour  is  usually 
preferred  to  that  of  either  of  the  former.  The 
writer  has  used  it  very  extensively;  and  in 
minor  cases,  in  which  the  operation  has  lasted 
only  fl^ve  minutes,  the  recovery  is  rarely  attended 
by  sickness  or  excitement.  In  the  more  pro- 
longed cases  it  was  found  to  cause  vomiting,  but 
this  ceased  much  more  rapidly  than  when  chloro- 
form had  been  given.  Its  effect  upon  the  heart 
when  given  in  large  doses  is  depressing,  and 
the  pulse  should  be  carefully  watched  during 
its  administration. 

This  anaesthetic  was  used  by  Dr.  Snow,  but 
abandoned  chiefly  on  account  of  its  expense.  It 
was  reported  upon  favourably  by  the  Glasgow 
Anaesthetic  Committee  of  the  British  Medical 
Association.  They  found  that  the  blood-pressure 
was  diminished  by  it  as  well  as  by  chloroform, 
but  that  it  was  more  regular  in  its  action,  and  less 
potent  also,  so  that  they  found  it  much  easier  to 
keep  a  dog  alive  whilst  profoimdly  under  its  in- 
fluence than  whilst  under  chloroform. 

Ether. — The  following  point  is  of  importance 
in  connexion  with  the  employment  of  ether  as  an 
anaesthetic.  Under  ether,  bleeding  is  more  rapid 
than  usual ;  and  this  may  produce  syncope  when 
the  stimulating  effect  of  the  anfesthetic  is  pass- 
ing off.  To  prevent  this  result,  whenever  ha?mor- 
rhage  is  likely  to  be  great,  temporary  ligatures 
should  be  applied  to  the  arms  and  thighs,  so  as 
to  detain  blood  in  tlie  veins  until  the  chief  ves- 
sels that  have  been  severed  have  been  tied. 

J.  T.  Clovbe. 

ARKANSAS  SPBINQS,  in  Arkansas, 
United  States. — Thermal  waters.  Sec  Mine- 
ral Waters. 

AXTSTBALASIA.— The  portion  of  Poly- 
nesia lying  between  10°  and  S0°  S.  latitude  and 
110°  E.  and  170°  W.  longitude,  which  may  be 
said  to  include  Australia,  Tasmania,  New  Zea- 
land, the  Fiji  Islands,  the  New  Hebrides,  and 
some  less  important  islands. 

Australia. — The  climate  of  the  vast  conti- 
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nent  of  Australia,  -which  is  partly  temperate  and 
partly  tropical,  depends,  first,  on  its  latitude, 
and,  secondly,  on  its  conformation,  the  mountain 
ranges  being  distributed  along  the  coast  lines, 
€specially  on  the  eastern  shores.  In  the  interior^ 
■which  is  comparatively  flat,  and  for  the  most 
part  a  sandy  desert,  there  is  great  heat  and 
little  rain.  The  hot  winds  from  the  east  are 
often  sufficient  in  the  summer  to  raise  the  ther- 
mometer to  127°  Fahr.  There  are  also  sea -winds 
from  the  N.  and  N.E.  The  southerly  -winds, 
prevailing  chiefly  from  November  to  February, 
are  winds  of  great  velocity,  ending  in  heavy 
thunderstorms.  In  the  tropical  part  the  rainfall 
is  from  November  to  April,  and  in  the  tempe- 
rate, which  lies  to  the  east  and  south,  it  prevails 
■only  in  the  -winter  season. 

The  following  are  among  the  principal  towns 
or  centres  to  which  invalids  proceed : — 

Adelaide,  the  capital  of  South  Australia,  lat. 
35-"  S.,  long.  135i°  E.  It  snfiers  from  great  heat 
and  drought.  The  mean  temperature  is  65°, 
the  maximum  116°,  and  the  minimum  34°;  the 
range  being  81°,  and  the  mean  daily  range  20°. 
The  humidity  is  60  per  cent.,  and  the  rainfall  21 
inches.    The  soU  is  sandy. 

Brisbane,  the  chief  town  of  Queensland,  lat. 
27^°  S.,  long.  153°  E.  The  climate  is  almost 
•tropical.  The  mean  temperature  is  70°,  the 
maximum  108°,  the  minimum,  34° ;  the  range 
74°,  -with  a  mean  daily  range  of  21°.  The  rain- 
fall is  51  inches,  and  the  mean  humidity  76  per 
cent.  Queensland  is  for  the  most  part  elevated  ; 
and  the  climate  of  the  Darling  Do-wns  is  consi- 
dered very  fine. 

Melbourne,  the  capital  of  Victoria,  lat.  38°  S., 
long.  145°  E.  It  has  the  reputation  of  being 
A  healthy  and  agreeable  residence ;  the  climate 
being  dry  and  temperate,  and  far  cooler  in  s-nm- 
mer  than  that  of  Sydney.  Mean  temperature  67°, 
maximum  111°,  minimum  27°,  showing  a  range 
of  84°  ;  daily  range  18°.  Mean  humidity  72  per 
cent.    Eainfall,  26  inches. 

Perth,  in  Western  Australia,  very  healthy,  but 
as  yet  little  suited  to  the  requirements  of  in- 
valids. The  temperature  is  63°  (mean),  and 
rainfall  30  inches  in  110  days. 

Sydney,  the  capital  of  New  South  "Wales,  lat. 
24°  S.  and  long.  151°  E.  The  climate  of  New 
South  Wales  is  clear  and  dry,  the  temperature 
depending  more  on  the  altitude  than  on  the  lati- 
tude. The  plains  in  the  interior,  swept  by  hot 
winds,  are  very  dry,  while  the  coast  districts 
have  abundant  rain.  Mean  temperature  62-5°, 
maximum  107°,  minimum  36°  ;  range  71°  ;  mean 
I  daily  range  14°.  Humidity  72  per  cent.,  and 
'    rainfall  60  inches. 

Tasmania. — Tasmanialies  150  miles  south  of 
Australia,  between  lat.  40°  40'  and  43°  38',  and 
is  mountainous,  with  a  deeply  indented  coast- 
line. The  climate  is  more  temperate  and  equable 
than  that  of  the  south  coast  of  Australia.  In 
winter  the  cold  is  sufficient  to  produce  thin  ice 
in  the  low  lands,  and  snow  showers  in  the 
higher  ranges.  The  mean  temperature  of  Hobart 
Town  on  the  S.E.  coast  is  54°,  the  summer  mean 
being  62°  and  the  winter  47°.  The  rainfall 
varies  greatly,  from  100  inches  at  Macquarie 
Harbour  on  the  W.  coast,  to  24  inches  at  Hobart 
Town,  distributed  over  145  days.  The  prevalent 
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winds  are  from  the  N.E.  and  S.W.  The  climate 
is  favourable  to  infant  life,  and  the  country  is 
regarded  as  a  sanatorium  for  invalids. 

Ne-w  Zealand. — New  Zealand  II ')s  between 
34°  50'  and  47°  50'  S.  lat.,  and  consists  of  a 
North  and  a  South  besides  smaller  Islands.  The 
Northern  Island  is  for  the  most  part  volcanic, 
and  abounds  in  hot  springs,  which  promise  to 
become  extensively  useful,  and  active  craters, 
-which  impart  an  important  influence  to  its  cli- 
mate. The  Southern  Island  contains  a  lofty 
range  of  snowclad  mountains,  whose  lower  slopes 
form  on  the  eastern  shore  a  series  of  terraces 
known  as  the  Canterbury  Plains,  and  other  fer- 
tile regionn. 

The  climate  is  mild  and  bracing,  but  deci- 
dedly of  a  -windy  character,  and  not  suited  for 
all  invalids;  at  Auckland  in  1876  no  calm  day 
was  recorded,  the  prevalent  winds  being  W.S.W. 
The  mean  temperature  of  the  North  Island  is 
68°,  of  the  South  64°.  The  maximum  varies 
from  87°  at  Christ  Church  to  75°  at  Hokitika, 
and  the  minimum  from  26°  to  34°  in  the 
Southern  Island.  Cold  is  as  a  rule  unknown  in 
the  North  Island,  while  in  the  South  there  are  a 
fe-w  sno-wy  days  each  year  on  the  coast.  The 
rainfall  varies  from  32  inches  in  136  days  at 
Christ  Church,  to  131  inches  in  186  days  at 
Hokitika. 

Fiji  Islands. — The  Fiji  Islands,  partly  of  vol- 
canic and  partly  of  coraline  origin,  have  a  tro- 
pical climate,  moderated  by  the  trade  -winds,  so 
that  the  mean  temperature  does  not  exceed  80°, 
the  minimum  being  given  as  65°.  The  rainfall 
is  chiefly  from  October  to  April — the  hot  season, 
and  varies  from  124  to  215  inches  in  170  days. 
See  CiiMATB,  Treatment  of  Disease  by. 

C.  Theodobb  Williams. 


BACIIiIiI  (bacillus,  a  little  rod  or  staff). — 
Synon.  :  Fr.  Baeiles ;  Ger.  Bacillen. 

Definition.  —  Eod-shaped  vegetable  micro- 
organisms, consisting  of  single  cells,  the  length 
of  which  exceeds  twice  the  breadth. 

Description. — The  baciUi,  thus  roughly  de- 
fined, form  a  group  of  algae  which,  until  lately, 
were  classified  under  the  general  terms  of  Bac- 
teria and  SoMzomycetm.  At  present,  in  accord- 
ance with  the  necessities  of  description,  the  word 
bacterium  is  limited  empirically  to  mean  a  short 
rod-shaped  organism,  whose  breadth  is  not  less 
than  half  its  length  ;  and,  moreover,  as  the  term 
Schizomycetse  does  not  fully  represent  the  mode 
of  reproduction  in  the  bacilli,  its  value  as  a 
comprehensive  term  is  thereby  lessened.  It 
will,  therefore,  be  well  to  regard  bacilli  as  a 
distinct  order.  From  differences  in  their  habitat 
and  nutritive  requirements,  they  may  be  held 
to  be  specifically  distinct  from  one  another,  al- 
though this  may  not  be  evident  morphologically 
with  our  present  methods  of  research. 

In  common  with  the  rest  of  micro-organisms, 
bacilli  consist  of  a  protoplasmic  body,  surrounded 
by  a  sheath,  probably  of  the  nature  of  cellulose. 
The  protoplasm  is  albuminous,  granular,  and 
occasionally  shows  brightly  refracting  fat  gran- 
ides  within  it ;  while  the  sheath  or  envelope  is 
clear,  with  a  sharp  outline,  nnd  capable  of  resist- 
ing very  powerfully  the  action  of  reagents, 
6Z 
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The  sides  of  the  rod  are  parallel  straight  lines 
in  the  adult  form,  while  the  extremities  may  bo 
either  rounded  or  square.  Notice  has  been  taken 
of  this  fact  in  attempting  to  establish  diagnostic 
points  of  difference  among  the  bacilli ;  but  the 
shape  of  the  extremities  varies  in  the  same  kind 
of  bacillus,  so  as  to  suggest  that  the  rounded  end 
is  but  an  advance  on  the  square  surface  left  im- 
mediately after  fission  of  the  parent  organism. 

Altliough  the  breadth  of  each  bacillus  appears 
10  be  constant  for  the  same  kind,  the  length,  as 
may  be  expected,  varies  considerably,  so  that 
measurements  in  this  direction  are  of  but  re- 
lative value.  The  difference  of  breadth  would 
iifford  a  means  of  classification,  but  at  present 
the  bacilli  are  named  after  the  diseases  and 
other  conditions  •with  which  they  are  found  to 
be  in  relation. 

Development. — The  bacilli  multiply  by  two 
distinct  methods,  napiely,  simple  transverse 
fistsion,  and  spore-formation.  The  process  of 
fission,  as  it  occurs  in  the  adult  rod,  appears  to 
consist,  first,  in  a  contraction  of  the  proto- 
plasm at  the  centre,  followed  by  an  involution 
of  the  cellulose  envelope,  and  subsequent  sepa- 
ration of  the  two  halves.  The  rod  may  grow  to 
twice  its  length  before  dividing  ;  but  when  rapid 
multiplication  is  occurring,  it  is  common  to  find 
rods  of  half  the  adult  length.  The  process  of 
spore-formation  commences  by  steady  growth 
of  the  rod  into  a  long  wavy  and  flexible  fila- 
ment, which,  with  others,  may  form  a  thick  felt- 
work.  In  the  next  stage  bright  points  appear 
in  the  protoplasm,  which  increase  in  size,  and, 
from  being  first  cylindrical  in  shape,  become 
ovoid,  and  so  form  spores  imbedded  in  the  fila- 
ments. The  protoplasmic  spore  then  becomes 
covered  with  an  envelope  similar  to  that  cover- 
ing the  adult  rod,  and,  getting  free  from  the 
filament,  develops  into  a  rod  by  outgrowth  from 
one  end. 

Adoxt  Life-Histobt. — The  vital  changes  of 
the  bacilli  are  similar  to  those  of  other  vegetable 
micro-organisms,  that  is,  they  require  a  moderate 
temperature  (30°  to  40°  C),  a  nitrogenous  pabu- 
lum, and  the  admission  of  free  oxygen  for  tlieir 
full  development.  The  different  kinds  of  bacilli 
vary  with  regard  to  their  pabulum ;  thus  one 
( cillus  subtilis)  flourishes  best  in  a  hay  in- 
fusion, where  another  {Bacilhts  anthracis)  finds 
it  hard  to  live.  Diminution  of  the  supply  of 
oxygen  leads  to  abortive  growth.  With  respect 
to  temperature,  they  are  unaffected  (as  regards 
actual  vitality^  by  extreme  cold,  but  probably 
all  varieties  enter  into  heat-rigor  at  60°  C. 

Pathologicai,  Eelations  akd  Classification. 
The  general  characters  of  the  bacilli  so  far  have 
been  considered  apart  from  their  most  important 
bearing  on  disease,  a  preface  to  which  division 
of  the  subject  will  best  be  afforded  by  enumer- 
ating the  kinds  of  bacilli  that  have  as  yet  been 
described.    They  are  as  follows : — 

Bacillus  subtilis  ")  not  found  in  living 

,,         ulna   /    animal  tissues 

„  anthracis 

,,  mahirise 

„      septicaemiae  (experimental) 
I,  leprae 
„  tuberculosis. 
Of  these  kinds  of  bacilli,  the  Bacillus  anthracis, 


found  constantly  in  splenic  fever,  has  been  vtry 
thoroughly  investigated  (see  Pustule,  Malio- 
nant),  and  maybe  accepted  as  an  illustration  of 
the  relation  borne  by  the  different  bacilli  to  the 
diseases  enumerated  in  the  above  list.  The  eon 
ditious  under  which  certain  symptoms  appear 
synchronously  with  definite  organisms  is  dis 
cussed  elsewhere,  and  it  only  remains  to  dntw 
attention  to  the  nature  of  the  classification,  aa 
being  purely  empiriwil,  and  of  a  temporary 
character. 

Diagnosis. — If  it  were  possible,  it  would  be 
desirable  to  show  how  a  bacillus,  found  in  con- 
nection with  definite  symptoms,  may  be  identi- 
fied as  peculiar  to  a  particular  pathological  pro- 
cess. Morphologically  we  may  arrange  the 
so-called  pathogenetic  bacilli  in  terms  of  their 
breadth,  commencing  with  the  narrowest,  in  the 
following  order — B.  septicaemiae,  leprae,  tuber- 
culosis, malariae,  and  anthracis ;  whilst,  as  re- 
gards length,  B.  tuberculosis  is  shortest,  and 
between  this  and  the  remainder  we  may  place 
B.  septicaemiae.  But  the  distinctions  here  given 
are  only  of  very  general  value ;  and  as  the 
bacUli  differ  somewhat  in  their  reaction  to 
staining  fluids,  we  have  in  this  another  point  of 
diagnostic  value.  Thus,  B.  tuberculosis  can  only 
be  shown  in  tubercular  fluids  or  tissues  after 
these  have  been  treated  with  a  solution  of  an 
aniline  salt,  also  containing  pure  aniline,  and 
then  washed  in  moderately  strong  nitric  acid,  a 
process  which  would  be  destructive  to  the  other 
forms  of  bacilli.  A  complete  means  of  diagnosis 
would  rest  on  their  physiological  properties,  but 
in  the  present  state  of  knowledge  this  is  impos- 
sible.' VicTos  Hoesley. 

'  Note  on  the  mode  of  demonstrating  bacilli. 

1.  In  fluids,  such  as  blood  and  spulum. — An  exceed- 
ingly thin  layer  of  the  fluid  is  tirst  obt.-uxied,  by  placing 
a  drop  between  two  perfectly  clean  cover  glass^  which 
are  then  separated  by  a  rapid  drawing  movement,  thus 
leaving  a  delicate  film  on  each.  The  fluid  is  next  eva- 
porated to  dryness,  by  passing  the  cover  glass  a  few 
times  through  the  flame  of  a  Bunsen  burner.  The  coagu- 
lation of  the  albumen  thus  effected  is  an  important 
step  in  the  success  of  the  staining  process.  The  dry  film 
may  now  be  stained,  by  pouring  on  it  a  concentrated 
solution  of  methyl-violet,  or  by  floating  it  on  a  solution 
of  fuohsin,  to  which  some  pure  aniline  has  been  added. 
This  solution  is  prepared  by  dissolving  the  dye  in  eqnal 
proportions  of  alcohol  and  water,  to  which  ^th  part  of 
aniline  is  added,  thus  making  the  solution  alkaline.  The 
preparation  is  then  washed  with  a  10  per  cent,  solution 
of  nitric  acid,  until  all  the  colour  has  disappeared. 
Finally,  it  is  washed  with  a  concentrated  aqueous  solu- 
tion of  aniline,  to  restore  the  alkaline  reaction ;  or  the 
ground  suljstance  may  be  stained  with  a  flnid  of  the 
same  chemical  reaction,  namely,  vesuvin  or  chrysoidin ; 
the  superfluous  reagent  is  washed  off  with  distilled 
water ;  and  the  cover-glass  mounted  (after  drying)  in 
Canada  balsam,  or  in  a  mixture  of  glycerine,  glucose  and 
alcohol,  having  an  index  of  refraction  =1-37.  SeeBrun, 
Revue  Midicale  de  la  Suisse  Romande,  August  1882. 

Bacilli  can  also  be  shown  m  albuminous  fluids  by 
treating  the  dried  film  with  a  1  per  cent,  solution  of 
caustic  potash  in  water.  In  the  case  of  tubercle,  they 
may  bo  distinguished  from  the  ordinary  bncilli  of  putre- 
faction by  gently  re-drying  the  potash-troatod  film,  and 
then  staining  with  an  aniline  dye.  Under  these  circum- 
Etances  the  tubercle  bacilli  show  up  distinctly  unstained, 
whilst  the  putrefactive  organisms  arc  deeply  coloured 
(Baumgarten,  Centbt.f.  d.  med.  Wiss.  S.  2;)",  1S82.) 

2.  Jn  tissues. — The  organs  are  hardened  in  alcohol, 
and  very  thin  sections  from  these  are  stained  by  a 
similar  process  to  that  detailed  above  In  practice  It  will 
be  found  necessary  to  use  a  weak  solution  of  acid  iTor 
the  sections ;  and  although  the  section  appears  quite 
white  after  its  removal  from  the  acid  fluid,  ita  colour 
partly  retumn  on  washing  with  water,  again  to  be  re- 
moved in  the  subsequent  stages  of  passing  the  section 


CANTHAEIDES. 

CATTTHAKIDES,  Poisoning  by .—Synon.: 

Fr.  Empoisonnemcnt  par  la  Cantkaride;  Grer. 
Cantharidenvergiftung.  —  Cantharides  or  the 
Spanish  fly  owes  its  poisonous  properties  to  the 
presence  of  cantharidiii,  a  non-alkaloidal  body. 
All  the  preparations  of  the  drug  are  highly 
poisonous. 

Symptoms. — Soon  after  taking  a  poisonous 
dose  of  cantharides,  the  patient  is  seized  with 
burning  pain  in  the  pharynx,  and  a  sense  of 
constriction  in  the  oesophagus.  Tlie  pain  soon  ex- 
tends to  the  abdomen,  and  vomiting  ensues  ;  the 
abdominal  pain  becomes  aggravated  ;  and  usually 
purging  sets  in.  The  stools  are  numerous,  often 
scanty,  passed  with  great  pain  and  straining; 
they  are  at  first  mucous,  and  finally  bloody.  If 
carefully  examined,  little  iridescent  specks — por- 
tions of  the  elytra  of  the  beetle — may  be  ob- 
served in  the  faeces  and  vomited  matters.  These 
are  of  course  only  observable  when  the  powdered 
insect  has  been  broken ;  and  they  frequently  es- 
cape observation.  Up  to  this  period  of  the  case, 
should  portions  of  the  beetle  not  have  been  de- 
tected, there  is  nothing  to  distinguish  the  case 
from  one  of  ordinary  irritant  poisoning ;  except, 
perhaps,  that  salivation  and  swelling  of  the  sali- 
vary glands  are  usually  prominent  symptoms. 
The  gastro-intestinal  inflammation  may  be  so  in- 
tensely and  rapidly  developed,  that  death  may 
occur  from  collapse  before  strangury,  the  dia- 
gnostic symptom,  is  developed.  Generally,  how- 
ever, the  course  is  somewhat  different,  genito- 
urinary irritation  and  inflammation  setting  in ; 
the  symptoms  of  which  are  aching  pains  in  the 
lumbar  region,  frequent  desire  to  micturate,  with 
violent  tenesmus  of  the  bladder,  till  eventually 
a  few  drops  of  albuminous  or  bloody  urine  only 
can  be  passed,  or  none  at  all.  Priapism,  erotic 
excitement,  and  swelling  of  the  genitals  are  of 
frequent,  though  not  of  constant,  occurrence. 
Delirium,  tetanic  convulsions,  or  paraplegia, 
may  be  noted  in  some  cases.  Eventually  the 
intolerable  agony  gives  way  to  collapse,  stupor, 
3oma,  and  death.  Abortion  not  infrequently  oc- 
curs in  pregnant  women,  the  drug  being  one  in 
common  use  as  an  abortifacient. 

Diagnosis. — The  intense  strangury,  the  swell- 
ing of  the  genitals,  and  the  bloody  stools,  will 
leave  little  or  no  doubt  as  to  the  nature  of  the 
case ;  and  the  presence  of  particles  of  the  drug 
in  the  ejecta  will  be  conclusive. 

Fatal  dose. — Less  than  half  a  drachm  of  the 
powder,  and  an  ounce  of  the  tincture,  have  alike 
proved  fatal. 

TaEATMENT. — Evacuation  of  the  stomach  by 
the  use  of  the  stomach-pump,  syphon-tube,  or  an 
emetic  is  the  first  indication  in  poisoning  by  can- 
tharides. It  is  best  to  wash  out  the  stomach  well. 
Mucilaginous  drinks,  white  of  egg  (not  the  yolk), 
and  demulcents,  may  be  freely  given  ;  but  oil  in 
any  form  is  to  be  avoided,  as  tending  to  dissolve 
cantharidin.  Opium  by  the  mouth  or  rectum, 
or  the  hypodermic  injection  of  one-third  of  a 
grain  of  morphia,  is  advisable.  Leeches  to  the 
through  alcohol,  oU  of  cloves,  and  mounting  It  In 

Illumination.— Vac  the  complete  demonstration  of  the 
more  difflcnlt  bacilli,  for  instance,  B.  tuberoulosls,  it  is 
advisable  to  employ  oil-immersion  objectives,  and  a  ms- 
persive  iilumination  such  as  that  afforded  by  Abbe  8 
condenser. 
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region  of  the  bladder,  warm  fomentations,  and 
warm  sitz-baths  may  afford  relief.  Chloral  should 
also  be  given,  or  the  patient  kept  cautiously 
under  the  influence  of  chloroform.  Collapse  may 
be  met  by  ammonia  and  other  stimulants.  The 
hypodermic  injection  of  a  few  drops  of  ether  is 
useful.  There  is  no  known  antidote  for  can- 
tharidin. Thomas  Stevenson. 

CHIiOBAL  HYDEATE,  Poisoning 
t>y. — Synon.  :  Fr.  Empoisonnement  par  V Hydrate 
de  Chloral ;  Ger.  Chloralhydratvergiftung. 

Poisoning  by  chloral  hydrate  is  a  very  com- 
mon occurrence,  this  medicament  being  fre- 
quently taken  in  fatal  quantity  by  misadven- 
ture. There  is  reason  to  think  that  it  is  also 
largely  used  for  suicidal  purposes.  The  so- 
caUed  '  chloral  habit  '  is  a  growing  evil.  A 
syrup  of  chloral  hydrate,  containing  about 
twenty -two  grains  of  this  substance  per  fluid 
drachm,  is  largely  sold  in  this  country  under  a 
patent-medicine  stamp. 

Anatomical  Chaeactees. — There  may  be  an 
entire  absence  of  any  characteristic  appearances 
after  death  by  hydrate  of  chloral ;  and  at  most 
these  consist  in  more  or  less  modified  signs  of 
asphyxia — especially  a  dark  colour  of  the  blood, 
and  pulmonary  and  cerebral  hypertemia. 

Symptoms. —  The  most  striking  symptom  of 
poisoning  by  chloral  hydrate  is  the  rapid  super- 
vention of  quiet  sleep,  at  first  simulating  natural 
sleep.  In  this  stage  the  patient  can  be  easily 
roused,  but  he  speedily  drops  off  again.  The 
pupils  are  contracted  ;  the  respirations  are  full, 
deep,  and  regular ;  the  pulse  is  not  much  affected. 
This  condition  rapidly  deepens  into  full  coma. 
The  respirations  slacken  ;  and  the  pulse  is  either 
weak  and  slow,  or,  more  commonly,  rapid  and 
irregular.  .The  temperature  of  the  body  is  re- 
duced ;  the  muscular  system  is  totally  relaxed. 
The  pupils  now  dilate ;  and  with  feeble  thready 
pulse,  the  anaesthesia  and  paralysis  gradually 
end  in  death,  preceded  by  lividity  and  collapse. 
Exceptionally,  in  fatal  cases,  burning  pain  in 
the  mouth,  fauces,  and  throat,  and  symptoms  of 
gastritis  have  been  observed.  In  one  case  of 
recovery  the  patient  became  idiotic. 

Diagnosis. — The  history  of  the  case,  or  the 
finding  of  a  vessel  containing  the  medicine, 
coupled  with  the  symptoms,  will  usually  set  all 
doubts  at  rest.    Otherwise  the  case  may  be  mis- 
taken for  poisoning  by  opium  or  other  narcotic, 
for  carbolic  acid  poisoning,  or  for  cerebral  conges- 
tion. The  pupil  is  not  so  contracted  as  in  opium- 
poisoning  ;  and,  as  the  coma  deepens,  it  dilates  ■ 
instead  of  undergoing  further  contraction.  There  ; 
is  an  absence  of  the  olive-green  or  black  urine  , 
so  commonly  noticed  in  carbolic  acid  poisoning, 
of  the  peculiar  odour  of  the  breath,  and  of 
stains  about  the  mouth  and  lips. 

Peognosis. — This  will  depend  upon  the  st^te 
in  which  the  patient  is  found,  and  upon  the 
length  of  time  which  has  elapsed  since  the  in- 
gestion of  the  poison. 

Tkbatment. — Evacuation  of  the  stomach  by 
the  aid  of  the  stomach-pump  is  the  first  step  in 
the  treatment  of  a  case  of  poisoning  by  chloral 
hydrate.  Emetics,  unless  given  early,  usually 
fail  to  excite  vomiting.  The  patient  must  be 
roused,  if  possible,  as  in  opium-poisoning  {see 
6z2 
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Opium,  Poisoning  by).  Tho  temperature  of  the 
body  must  be  kept  up  by  warm  applications. 
Stimulants  may  bo  freely  given,  and  hot  coflfee 
injected  into  the  rectum.  Strychnia  (Jj  gr.) 
has  been  recommended  for  use  as  a  counter-poi- 
son, by  subcutaneous  injection;  also  picrotoxine. 
The  former  is  a  dangerous  remedy ;  the  latter 
also  would  not  perhaps  be  a  safe  antidote,  if 
given  in  full  doses.  Inhalations  of  amyl  nitrite, 
and  artificial  respiration  are  advisable. 

Thomas  Stevenson. 

CHOLBSTEHINE  {xP^h,  bile,  and  ffrfphs, 
solid).— Synon.  :  Ft.  Cholesterine ;  Ger.  C/ioles- 
terin  ;  Gailenfett. 

Chemical  and  Physicai.  Properties, — Cho- 
lesterine is  a  monatomic  alcohol,  represented 
by  the  empirical  formula  C26H4,0,  occurring  as 
a  normal  constituent  of  the  nervous  tissue  (519 
per  cent,  of  the  solids  of  the  white  matter  and 
18-6  per  cent,  of  the  solids  of  the  grey  matter 
of  ox-brain);  and  in  minute  quantities  in  bile 
(•25  per  cent.) ;  and  in  blood  (-5  to  2-0  per  1000). 
Wlien  pure  it  occurs  as  white  glittering  scales, 
which  consist  of  needles,  when  crystallised  out 
from  ethereal  solutions ;  and  of  rhombic  plates, 
often  deficient  at  one  corner,  when  derived  from 
alcoholic  solutions  (see  Micboscope  in  Medicine). 
It  is  insoluble  in  water,  alkalies,  and  dilute  acids , 
but  readily  dissolves  in  ether,  boiling  alcohol, 
benzol,  chloroform,and  solutions  of  the  bile-acids. 
It  melts  at  145°  Fahr.,  and  its  solutions  are  Isevo- 
rotatory.  The  crystals,  heated  with  a  drop  of 
strong  sulphuric  acid,  give  a  carmine-red  colour. 

Sources. — The  exact  physiological  significance 
of  cholesterine  is  not  known,  but  it  is  generally 
regarded  as  a  product  of  the  metabolism  of  the 
nervous  tissues  which  should  be  eliminated  by 
the  liver  in  the  bile.  Since  little  or  none  is 
found  in  the  faeces,  it  is  believed  to  undergo  a 
change  in  the  intestine  into  steroorin  (Flint). 
It  is  also  found  in  the  yolk  of  egg;  in  some 
vegetables,  such  as  peas  and  maize  ;  and  in  olive 
and  almond  oils. 

PATHOLoaicAL  RELATIONS. — The  pathological 
occurrence  of  cholesterine  is  varied.  It  is  in- 
creased in  amount  in  all  acute  febrile  conditions, 
and  especially  in  those  diseases  of  the  liver  lead- 
ing to  the  retention  in  the  blood  of  the  bile-con- 
stituents, producing  in  such  cases  a  condition 
known  as  cholestermmia.  The  fluid  of  cysts, 
especially  hydatid  and  ovarian,  seems  to  be  more 
liable  to  contain  it  than  effusions  into  serous 
cavities ;  and  on  this  ground  it  has  been  referred 
to  in  the  differential  diagnosis  of  ascites  from 
ovarian  dropsy.  But  it  sometimes  occurs  in  con- 
siderable quantities  in  hydrocele  fluids,  and  it 
has  been  met  with  ih  old  pleural  and  peri- 
toneal efiiisions. 

Cholesterine  forms  the  greater  bulk  of  most 
gall-stones,  being  formed  into  coherent  masses 
by  inspissated  mucus. 

In  the  caseous  degeneration  of  pus  and  other 
inflammatory  products,  crystals  of  this  substance 
are  to  be  foimd. 

In  the  urine  cholesterine  i.s  never  found  in 
health,  but  it  occasionally  occurs  in  morbid  states, 
and  is  especially  likely  to  be  met  witli  when  there 
is  advanced  renal  degeneration. 

W  H.  Allchin. 


CONIUM,  POISONING  BY. 

COlfltrM,  Poisoning  by. — Synon.  :  Fr. 

Empoisonnement  par  la  Ciau'ii  ;  Ger.  Schierlina^ 
vergiftung. — All  parts  of  tlie  hemlock  plant  {Co- 
nium  maculatum)  are  poisonous.  Both  the  leaves 
and  fruit  are  used  in  medicine.  Its  toxic  pro- 
perties were  known  in  ancient  times  ;  the  plant 
was  used  for  the  destniction  of  criminals  by  the 
ancient  Greeks,  and  there  is  no  doubt  that 
Socrates  was  poisoned  by  it.  Death  from  conium 
in  this  country  has  perhaps  always  been  the 
result  of  misadventure  or  suicide;  but  on  the 
Continent  the  active  principle  of  the  plant,  cmiia, 
an  alkaloid,  has  been  administered  for  the  pur- 
pose of  wilful  homicide,  death  resulting  from  a 
dose  of  10  to  15  drops. 

Anatomical  Chabactebs. — The  signs  of  as- 
phyxia, engorgement  of  lungs  and  of  the  right 
heart,  and  a  general  venous  condition  of  the 
blood,  appear  to  be  constant  after  death  from  co- 
nium. There  is  nothing  else  specially  noticeable. 

Symptoms. — Preparations  of  conium,  as  well 
as  the  alkaloid,  or  mixture  of  alkaloids,  known 
as  conia,  when  taken  in  toxic  doses,  produce 
excessive  muscular  weakness,  beginning  in  thft 
lower  limbs,  and  extending  gradually  upwards, 
with  giddiness  and  disordered  vision.  These 
symptoms  are  in  some  cases  preceded  by  nausea- 
and  vomiting,  with  dryness  or  burning  pain  in 
the  mouth  and  fauces.  There  is  a  desire  to  re- 
main quiet,  and  a  peculiar  heaviness  or  drooping, 
of  the  eyelids,  the  patient  lying  with  his  eyes- 
shut.  This,  and  the  impairment  of  vision,  appear 
to  be  due  to  paralysis  of  the  ocular  muscles. 
The  pupils  may  be  natural,  but  later  they  be- 
come dilated.  The  pulse  is  slow  till  death  is- 
actually  impending.  The  paralysis  progresses^ 
gradually  upwards,  till  eventually  heart  and  re- 
spiration are  affected,  more  especially  the  former. 
Convulsions,  and  impairment  of  the  mental  facul- 
ties— hitherto  intact — now  set  in;  finally  sen- 
sation is  impaired,  and  death  ensues  from  as- 
phyxia. 

Diagnosis. — The  paralysis  of  motion,  pro- 
gressing gradually  upwards,  with  unimpaired 
sensation,  and  the  peculiar  drooping  of  the  eye- 
lids, are  perhaps  diagnostic  of  the  nature  of  the 
poison. 

Prognosis. — As  no  antidote  is  known  which 
counteracts  the  effects  of  conia,  the  prognosis 
must  always  be  a  guarded  one,  and  will  depend  en- 
tirely upon  the  general  condition  of  the  patient. 

Treatment. — The  stomach  must  be  emptied 
by  the  stomach-pump  or  syphon-tube,  and  well 
washed  out.  Emetics  may  also  be  used  to  evacuate 
the  stomach.  Tannin  and  astringents  must  be 
freely  administered,  to  precipitate  the  active  alka- 
loid,'and  prevent  its  absorption.  Castor  oil,  by 
the  mouth  or  rectum,  may  aid  the  removal  of 
the  alkaloid  when  it  has  been  rendered  insoluble 
by  tannin.  Strong  coffee,  brandy,  ammonia,  and 
stimulants  generally  are  serviceable,  as  may 
also  be  the  hypodermic  injection  of  ether.  Hypo- 
dermic injections  of  l-40th  grain  of  sulphate  of 
atropia  are  very  promising,  especially  in  the 
later  stages  ;  atropia  acting  as  a  respiratory  and 
cardiac  stimulant.  Artificial  respiration,  and  sti- 
mulation of  the  respiratory  and  cardiac  func- 
tions by  the  use  of  electricity,  ought  not  to  b» 
neglected  when  those  are  affected. 

Thomas  Stevenson. 
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DISTOMA  KIlfGEEI.— Under  this  name 
there  has  lately  been  described  by  the  -writer 
{Medical  limes  and  Gazette,  July  8,  1882),  a 
new  species  of  fluke,  the  mature  form  of  which 
inhabits  the  human  lung,  -where  it  -was  first 
found  by  Dr.  B.  S.  Einger  in  Formosa,  in  1879. 
The  ova  of  the  parasite  have  frequently  been 
^  found  by  Prof.  Baely,  of  Tokio,  and  the  -writer, 
i;  and  by  them  are  associated  -with  a  peculiar  form 
of  recurrent  haemoptysis,  to  -which  the  term  ^ara- 
sitical  hanwptysis  has  been  applied. 

SymptOjMS  and  Pathology. — The  symptoms 
of  the  disease  associated  -with  the  presence  of  the 
distoma  Eingeri  are  slight  cough  ;  the  expecto- 
ration of  a  characteristic  rusty  brown,  viscid 
mucus ;  and  at  times  haemoptysis,  either  to  an 
insignificant  or  an  alarming  extent.  The  haemor- 
rhage occurs  at  irregular  intervals  during  many 
years.  The  expectoration  of  rusty  bronchial 
mucus  is  persistent,  and  in  this  the  ova  are 
readily  discovered  -with  the  microscope.  These 
(gig  in.  X  in.)  are  pale  bro-wn  bodies,  oval, 
double-outlined,  opereulated  at  the  broad  end, 
and  contain  protoplasmic  globtdes  having  very 
active  molecular  movements.  If  the  sputum  is 
occasionally  shaken  up  in  fresh  -water,  in  the 
course  of  six  weeks  to  t-wo  months  an  active 
ciliated  embryo  is  developed  in  most  of  the  ova, 
-which  in  time  escapes  by  forcing  back  the  oper- 
culum. It  may  be  concluded  from  this  that 
drinking  water,  or  a  fresh- water  animal  acting 
as  intermediary  host,  is  the  medium  by -which 
the  disease  passes  from  one  human  subject  to 
another.    See  Distojla. 

This  disease  has  hitherto  been  found  only  in 
Japan  and  Formosa,  but  its  distribution  is  pro- 
bably much  more  extended  than  this. 

The  mature  distoma  measures  g|  in-  ^  in. 
X  ^  in.  The  particular  tissue  of  the  lung  it 
inhabits  has  yet  to  be  determined.  It  certainly 
communicates  vidth  the  bronchi,  as  the  bronchial 
mucus  is  the  medium  by  which  the  ova  are  con- 
veyed to  suitable  incubating  media  ;  but  -whether 
the  animal  is  free  in  the  bronchi,  or  is  jammed 
into  a  branch  of  the  pulmonary  artery,  has  yet 
to  be  ascertained. 

Teeatment. — Inhalations  of  sulphurous  acid, 
and  sprays  of  turpentine,  kousso,  quassia,  and 
•antonine,  have  been  administered  -with  apparent 
benefit.  Patbick  Manson. 


PIIiABIA  SANGUINIS -HOMINIS.— 

Whilst  the  article  Filakia  Sanguinis-Hominis 
(p.  612)  contains  a  sufficiently  full  account  of  the 
structure  of  this  parasite,  recent  investigations 
enable  us  to  furnish  a  more  complete  description 
of  the  life-history  of  the  mature  and  embryo 
worm,  and  of  their  pathological  relations  to  cby- 
luria  and  elephantiasis.  It  is  now  known  that 
the  parent  worm  lives  in  the  lymphatics  ;  that 
the  embryo  while  in  ntero,  by  dint  ot  vigorous 
movements,  stretches  its  oval  chononal  envelope, 
to  form  the  long  tubular  sheath  in  which  it  lies 
extended,  as  we  see  it  in  tlio  blood  and  lymph; 
and  that,  after  this  stretching  of  ^^f^^^^l^J^ 
complete,  the  embryo  is  born  lu  o  t  ie  lyn.ph- 
Btream,  wliich  carries  it  through  tbe  g .  mis. 
along  the  thoracic  duct,  and  thus  into  the  blood 
Under  ordinary  circumstances  ot  heaitli  and  habit, 
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the  embryo  cannot  be  found  in  the  blood  during 
the  day,  but  at  evening  it  appears  there,  in  num- 
bers gradually  increasing  up  to  midnight  (when 
in  some  cases  as  many  as  200  may  be  found  in  a 
single  drop)  and  diminishing  towards  morning. 
About  8  or  9  a.m.  it  disappears  for  the  day. 
This  phenomenon  ('  filarial  periodicity ')  is  appa- 
rently an  adaptation  of  the  habits  of  the  para- 
site to  those  of  the  female  of  a  particular  species 
of  mosquito,  which  preys  on  the  blood  at  night, 
and  thus  imbibes  the  young  filaria,  to  which  it 
acts  as  intermediary  host.  Having  entered  the 
stomach  of  the  mosquito,  the  filaria  undergoes  a 
metamorphosis,  eventuating  in  its  becoming  pos- 
sessed of  an  alimentary  canal,  rudimentary  or- 
gans of  generation,  increased  size,  great  acti- 
vity, and  a  circumoral  crown  of  papillae.  The 
latter  is  the  boring  apparatus,  which  enables  the 
animal  to  leave  the  body  of  the  mosquito,  when 
this  insect  dies,  after  depositing  her  eggs  on 
water ;  and  to  traverse  the  human  tissues,  to 
which  it  gains  access,  probably  by  being  swal- 
lowed in  drinking  water. 

Pathological  Eelations. — Chyluria,  nsevoid 
elephantiasis  or  lymph-scrotum,  varicose  and 
indurated  groin-glands,  galactocele,  ascites  with 
milky  fluid,  craw-craw,  and  certain  kinds  of 
abscess,  Ijrmphangitis,  and  lymphatic  fever,  ar& 
almost  invariably  accompanied  by  the  presence' 
of  the  filaria  in  the  blood  or  lymph. 

As  tropical  elephantiasis  is  often  associated 
with,  or  supervenes  on,  some  of  these  affec- 
tions, has  the  same  geographical  distribution, 
attacks  the  same  parts,  and  is  a  disease  of  the 
lymphatics,  it  is  therefore — though  the  filaria 
is  not  usually  found  in  developed  elephantiasis 
— believed  to  be  caused  by  this  parasite.  But 
from  the  fact  that  in  many  countries  where 
the  filaria  is  endemic,  quite  10  per  cent,  of  the 
adult  population  harbour  it,  yet  only  a  small 
proportion  of  these  have  any  of  the  diseases 
enumerated,  it  is  evident  that  the  parasite  does 
not  necessarily  give  rise  to  disease.  Evidence 
has  been  adduced  which  shows  that,  as  long  as 
the  parent  worm  is  healthy,  it  is  innocuous,  but 
that  if  it  dies,  it  acts  as  a  foreign  body,  causing 
abscess ;  and  that  the  obstruction  of  the  lym- 
phatics, which  eventuates  in  and  causes  the 
diseases  above  enumerated,  is  brought  about  by 
the  premature  birth  of  the  embryo,  before  the 
chorional  envelope  has  undergone  the  stretching 
process  alluded  to — that  is,  when  ova  (seven  or 
eight  times  the  diameter  of  the  outstretched  em- 
bryo) are  prematurely  launched  into  the  lymph- 
stream.  The  ova  act  as  emboli,  and  being  very 
numerous,  effectually  plug  the  glands  connected, 
directly  or  by  anastomosis,  with  the  lymphatic 
vessel  in  which  the  aborting  parent  lies.  The. 
location  of  the  worm,  the  degree  of  embolism, 
and  other  circumstances,  determine  the  site  and 
exact  character  of  the  resulting  disease. 

Theatment. — a.  Curative. — No  means  of  kill- 
ing the  filaria  have  been  discovered.  The 
indications  for  treatment,  when  disease  has  de- 
veloped, are  supplied  by  the  pathology.^  Eest, 
elevation  of  the  affected  parts,  elastic  ban- 
daging, and  other  moans  to  facilitate  the  flow  of 
lymph  through  the  damaged  lymphiitics  are  of 
great  benefit.     See  Cuvluuia  ;  and  ELEPnAN 

TIA5IS. 
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b.  Preventive. —  The  fact  that  the  mosquito 
acts  as  intormodiary  host,  iudicatos  tlie  di- 
rection that  preventive  measures  should  take. 
Drinking  water,  in  districts  where  the  filaria  is 
endemic,  ought  to  be  boiled  or  filtered  ;  wells, 
cisterns,  and  receptacles  for  drinking  water  ought 
to  be  covered  by  fine  wire  gauze,  to  prevent  the 
access  of  the  mosquito;  and  persons  known  to 
harbour  the  parasite,  ought  to  sleep  under  pro- 
perly constructed  mosquito-curtains.  By  any 
or  all  of  these  means,  this  parasite  in  the  course 
of  a  single  generation  could  be  exterminated, 
and  the  diseases 't  produces  made  things  of  the 
past.  Patbick  Manson. 

LABTNX,  Diseases  of. — The  chief  neu- 
roses connected  with  the  larynx,  and  the  various 
forms  of  paralysis  affecting  the  organ  of  voice, 
require  more  consideration  than  they  have  re- 
ceived in  the  principal  article,  Laetnx,  Diseases 
of. 

1.  Sensory  IsTeuroses  of  the  Larynx. — 

Hyperesthesia  of  the  laryngeal  mucous  mem- 
brane is  a  usual  accompaniment  of  inflammation, 
acute  and  chronic,  and  is  a  not  unfrequent  hys- 
terical symptom.  Ancssthesia  occurs  in  cases 
where  the  superior  laryngeal  nerve  or  its  centres 
are  affected,  and  especially  as  a  sequel  of  diph- 
theria. It  is  usually  associated  with  paralysis  of 
the  muscles  of  deglutition,  and  of  the  depressors 
of  the  epiglottis,  and  still  further  contributes  to 
the  dysphagia  accompanying  the  lesion,  leading 
to  pulmonary  complications,  owing  to  food  pass- 
ing into  the  larynx  deprived  of  its  reflex  sensi- 
bility. If  necessary,  food  must  be  administered 
by  the  oesophageal  tube,  while  the  nervous  lesion 
is  suitably  treated. 

2.  Paralysis  of  the  Larynx. — Definition. — 
loss  of  power  in  the  laryngeal  muscles,  occur- 
ring in  connection  with  disease  or  poisoning  of 
the  nervous  centres,  or  with  pressure  upon  or 
disease  of  the  laryngeal  nerves  or  their  parent 
trunks,  caused  by  aneurism,  enlarged  cervical  or 
bronchial  glands,  or  other  tumours  ;  more  rarely 
of  muscular  origin. 

Varieties  and  Symptoms. — Paralysis  of  the 
superior  laryngeal  nerve,  supplying  the  crico-thy- 
riod  muscle,  in  addition  to  the  symptoms  men- 
tioned under  anaesthesia,  prevents  due  tension  of 
the  vocal  cords,  and  causes  dysphonia.  Com- 
plete paralysis  of  the  muscles  supplied  by  both 
recurrent  laryngeals,  the  motor  nerves  of  the 
larynx,  causes  the  vocal  cords  to  remain  immov- 
able.and  semi-closed,  as  in  the  dead  body ;  but 
disease  or  pressure  upon  this  nerve  most  com- 
monly paralyses  only  certain  groups  or  indivi- 
dual muscles.  The  most  serious,  and  perhaps 
most  common,  lesion  is  paralysis  of  the  aiductors 
(posterior  crico-arytaenoids,  &c.),  causing  the 
Tocal  cords  to  approximate  in  the  middle  line  in 
a  relaxed  state.  Even  in  phonation  they  are  not 
tense ;  and  during  respiration  only  a  narrow 
chink  is  left,  with  relaxed  edges,  causing  very 
Btridulous  breathing,  and  possibly  fatal  asphyxia. 
Paralysis  of  the  adductors,  when  one  or  botli 
vocal  cords  are  seen  at  all  times  relaxed  and 
drawn  aside,  loading  in  the  latter  case  to  com- 
plete aphonia,  and  in  the  former  to  aphonia 
more  or  less  complete,  is  not  necessarily  attended 


LICHEN. 

with  much  dyspnoea.  When  these  conditions  are 
of  long  standing,  the  muscles  become  atrophied  ; 
but  many  cases  have  been  reported  where  the 
paresis  of  individual  muscles  has  been  of  true 
muscular  origin. 

Diagnosis. — The  several  varieties  of  paralysi* 
of  the  larynx  must  be  recognised  by  the  laryn- 
goscope, the  symptoms  to  which  they  give  rise 
lieing  common  to  various  diseased  conditions. 
The  dyspnoea  and  stridulous  breathing  of  para- 
lysis of  the  abductors  is  unaccompanied  by  the 
pain  and  other  symptoms  which  attend  them  in 
the  various  inflammatory  affections,  but  may 
without  physical  examination  be  undistinguish- 
able  from  those  caused  by  neoplasm  or  by  pas- 
sive oedema. 

Functional  aphonia  has  been  considered  in  the 
body  of  the  work  {see  Labtkx,  Diseases  of). 
Organic  aphonia  is  not  only  a  frequent  symptom 
of  painful  inflammacion,  of  ulcerations,  neo- 
plasms, and  other  affections  of  the  larynx  ;  but 
it  may  be  the  only  symptom,  not  only  oi  p.  '.ralysis 
of  the  adductors,  from  disease  of  the  nerves  or 
muscles,  but  of  other  conditions  closely  simu- 
lating this,  such  as  anchylosis  of  the  crico- 
arytsenoid  joints  (Dr.  F.  Semon),  contracted  ci- 
catrices, and  other  mechanical  obstacles  to  the 
approximation  of  the  vocal  cords. 

Treatment. — The  paralysed  condition  usnaUy 
depending  on  serious  disease  outside  the  larynx, 
local  treatment  is  of  little  avail.  Tracheotomy 
may  be  called  for  to  avert  asphyxia.  Cases 
where  the  local  use  of  electricity  is  supposed  to 
have  "".ured  paralysis  were  probably  cases  of 
simulated  disease.  See  Larynx,  Diseases  of ;  and 
Pneumogasteic  Nerve,  Diseases  of.' 

Thomas  J.  WAXitEE. 

LICHEN. — The  general  pathology  of  lichen 
is  discussed  in  the  body  of  this  work.  Here  it 
is  thought  desirable  to  describe  the  several 
species  of  lichen,  and  to  refer  to  certain  other 
diseases  which  were  formerly  associated  with 
each  other  under  this  generic  name. 

The  somewhat  loose  definition  given  by  the 
older  writers  to  the  word  'papule,'  caused  their, 
to  include  under  the  head  of  lichen  diseases,  or 
rather  conditions  of  the  skin,  many  of  which  be- 
long to  other  categories.  Thus  Willan's  list  in- 
cluded seven  species: — 1,  Lichen  simp/ex,  2.  L. 
pilaris,  3.  L.  circuniscriptus,  4.  L.  a^rius,  5.  L. 
lividus,  6.  L.  tropicus,  and  7.  L.  urticatus. 

Lichen  simplex  is  merely  a  temporary  lichen- 
ous  condition — in  short,  the  papular  stage  pre- 
ceding the  vesicular  stage  of  eczema.  L.  agrias 
and  L.  tropicus  may  be  disposed  of  in  like 
manner. 

Lichen  or  Pityriasis  pilaris  is  an  affection 

'  It  seems  desirable  to  refer  here  to  the  following 
points  which  have  not  been  noticed  in  the  article 
Laiitnx.  Disca-oes  of. 

Dilalalion  of  conlractions  by  bougies  and  pings  has 
been  frequently  attempted,  and  recently  successfully 
practised  by  Schriitter  and  others. 

Perichondritis,  and  consequent  formation  of  ahscest, 
with  consecutive  caries  and  necrosis  of  the  cartilages, 
have  been  alluded  to  as  complicating  tubercular,  syphi- 
litic, and  the  worst  forms  of  non-specific  laryngitis 
(typhus,  &c.) ;  rarely  it  occurs  as  a  primary  affection, 
giving  ripe  to  a  limited  suppuration.  Abscess  is  so  rare  a 
complication  of  simple  laryngitis  that  its  ooonrrence 
almost  invariably  indicates  pei-lchondritis,  with  its  for- 
midable results— necrosis,  caries  &0. 
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■which  is  differently  classed  by  authors ;  it  is 
essentially  a  chronic  condition,  characterised  by 
a  heaping  up  of  epidermis  in  horny  masses  round 
the  hair-follicles,  giving  the  part  affected  tlie 
feel  of  a  rasp.  The  outer  surfaces  of  the  ex- 
tremities, the  backs  of  the  hands  and  phalanges, 
are  the  seats  of  election;  its  alliances  are  wth 
the  squamous  affections. 

Lichen  ciromnscriptus  or  circinatus  is  a  well- 
defined  affection,  in  which  small  red  papules 
are  seen  arranged  in  groups,  and  especially  in 
segments  of  circles.  The  area  enclosed  by  the 
segments  of  circles  is  minutely  scaly,  andof  abuff- 
pink  colour.  The  seats  of  election  are  the  sternal 
region,  between  the  mammae,  and  the  interscapu- 
lar region  ;  from  these,  however,  it  may  spread. 
The  affection  is  very  itchy,  and  has  a  strongly 
marked  parasitic  appearance,  though  the  existence 
of  fungus  is  extremely  difficult,  if  not  impossible, 
to  demonstrate  by  ordinary  methods.  Dr.  Crocker 
has,  however,  described  and  figured  a  ftmgus 
which  he  has  found  associated  with  L.  circum- 
scriptus.  The  affection  readily  yields  to  a  little 
creasote  ointment  (myj-x  to  the  ounce  of  lard). 

Lichen  lividus  is  apurpiiric  condition,  in  which 
the  ptirpuric  spots  appear  as  papules  round  hair- 
follicles.    See  PtJEPUBA. 

Lichen  urticatus  is  an  affection  which  is  now 
classed  as  a  variety  of  urticaria. 

In  accordance  with  the  teaching  of  Hebra, 
modern  dermatologists  are  disposed  to  restrict 
the  term  lichen  to  papular  affections  in  which 
the  papules  retain  their  character  as  papules, 
and  do  not  undergo  any  further  evolution. 
There  is  another  condition  imposed,  namely, 
that  the  papule  must  be  inflammatory.  The 
group  Lichen  is  thus  narrowed  down  to  one  of 
'  WiUan's  list,  namely,  Lichen  circzimscriptus ;  and 
two  newly-described  diseases,  Lichen  ruber  and 
Lichen  scrofulosnrum. 

Idehen  rubei-  is  a  disease  first  described  by 
Hebra,  in  Vienna,  and  in  this  country  by  Sir 
iSrasmus  Wilson,  under  the  name  of  Lichen  pla^ 
nus.  Although  denied  by  some,  the  essential 
identity  of  the  two  conditions  described  under 
ihese  names  is  generally  admitted.  The  charac- 
teristic feature  of  L.  planus  or  ruber  is  the  de- 
velopment round  the  hair-follicles  of  lilac-red, 
flat-topped,  somewhat  quadrangidar,  shining 
paptiles ;  in  early  stages  a  central  depression  or 
umbilication  is  recognisable  in  the  centre  of 
each  papule.  At  first  the  papules  remain  dis- 
crete, but  they  soon  tend  to  group  themselves  in 
patches,  or  run  together  in  lines ;  the  patches 
increase  in  size  by  the  development  of  fresh 
papules  in  the  immediate  viciuity  of  the  old 
ones.  In  this  way  whole  areas  may  become  af- 
fected, the  skin  being  then  much  thickened  and 
slightly  scaly.  The  patches  itch  intensely  ;  and 
the  clinical  alliances  of  the  disease  are  probably 
with  psoriasis  (Hutchinson).  In  its  severest 
types,  where  the  entire  surface  is  affected,  the 
patient's  life  may  be  threatened  ;  but  in  milder 
forms  it  is  very  manageable  by  the  internal  ad- 
ministration of  arsenic,  combined  with  the  local 
inunction  of  a  mild  tar  ointment,  such  as  ^ 
Liquoris  Carbonis  detergentis  5ij.  Adipis  51. 
Misce,  et  fiat  unguentum. 

Lichen  scrofulosorum  is  anotncr  disease,  first 
described  by  Hebra.    It  is  extremely  rare  m  tms 
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country,  although  it  undoubtedly  exists,  especially 
amongst  the  poorer  classes.  It  is  characteriSLd 
by  pale  papules,  approaching  the  colour  of  the 
skin  ;  these  tend  to  range  themselves  in  circular 
patches,  not  circles,  generally  on  the  irimk 
rather  than  the  extremities.  Here  and  there  a 
papule  inflames,  and  becomes  acne-like.  There 
is  little  itching.  The  disease  is  said  to  occur 
in  young  scrofulous  subjects.  Cod-liver  oil  is 
the  remedy  internally,  and  also  externally  by 
inunction.  Alfkbd  SANGSTBa. 

LtJPTIS,  Local  Treatment  of. —  v'olkmann 
has  recently  introduced  a  method  of  treating 
lupus  locally,  namely,  by  scraping  or  functure. 

1.  Scra'ping  has  for  its  object,  first,  the  re- 
moval of  products  of  secretion,  scabs,  and  crusts ; 
and,  secondly,  the  removal  of  neoplasms  formed 
in  or  on  the  skin.  For  this  purpose  '  spoons  '  or 
'  scrapers '  of  various  sizes  are  made  by  the 
instrument-makers.  It  is  difficult  to  make  any 
impression  on  the  sound  skin  with  such  blunt 
instruments,  and  on  this  fact  the  simplicity  and 
safety  of  scraping  mainly  depend.  It  is  almost 
impossible  to  do  harm,  for  all  that  can  be  made 
to  break  down  (using  moderate  force),  under  the 
scraper  or  spoon,  is  best  removed. 

2.  Multiple  punctiform  scarification  is  the  se- 
cond mechanical  method  employed  by  "Volkmann. 
By  this  the  practitioner  seeks,  first,  to  destroy 
newly-formed  vessels ;  and,  secondly,  to  favour 
absorption  of  the  neoplasm,  by  traumatic  irrita- 
tion of  the  part.  It  is  practised  by  making 
hundreds  of  punctures  close  together,  about  two 
lines  in  depth.  For  this  purpose  a  narrow- 
bladed  bistoury  may  be  used ;  or  the  same  end  is 
gained  in  less  time  by  employing  an  instrument 
composed  of  two  or  more  knives  set  close  to- 
gether. This  method  of  treatment  is  more  appli- 
cable to  non-ulcerated  parts,  where  the  cell- 
infiltration  is  difiuse,  or  where  the  part  is 
swollen  and  vascular.  Such  tissue  might  in  some 
cases  be  made  to  break  down  under  the  spoon, 
but  less  scarring  or  deformity  results  if  the  neo- 
plasm can  be  made  to  disappear  by  the  method 
of  puncture. 

There  is  considerable  bleeding  at  first,  after 
either  scraping  or  puncture.  This,  however,  is 
soon  controlled,  by  the  application  of  sponges 
squeezed  out  in  iced  water.  The  part  may  be 
dressed  after  operation  with  some  simple  dress- 
ing, for  instance,  carbolized  oil  or  lead  lotion. 

It  is  but  rational  to  follow  up  the  scraping  by 
the  application  of  caustics;  for  in  most  cases 
there  must  exist,  deep  in  the  skin,  prolongation.s 
of  lupus-tissue,  extending  from  the  mass  ou  the 
surface  along  the  hair-follicles  and  other  vascular 
structures.  Alfred  Sangster. 

NtrOLEUS  OF  CELIiS,  The.— Synon.  : 
Fr.  le  Noyau ;  Ger.  der  Kern. 

Dbfikition. — A  minute  mass  of  protoplaam 
imbedded  in  the  substance  of  nearly  aU  cells. 

The  nucleus  differs  from  the  cell-substance  in 
its  optical  characters,  and  in  its  behaviour  to 
certain  chemical  reagents  ;  being,  for  example, 
more  readily  stained  by  various  colouring  matters, 
and  presenting,  as  a  rule  greater  resistance  to 
weak  acids  and  alkalies.    IJntil  recently  it  was 
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believed  to  form  an  essential  part  of  all  cells. 
&'(•■  Ckll. 

Ohkmical  Characters. — Regarding  the  che- 
mical characters  of  nuclei  but  little  is  known, 
beyond  the  fact  that  they  contain,  in  all  proba- 
bility, an  albuminous  body. 

MiCBOscopiCAX  Chabacthrs. —  The  intimate 
sti'ucture  of  the  nucleus  is  very  complex.  In  many 
animal  cells,  more  especially  gland-,  epithelial, 
and  endothelial  cells,  it  is  made  up  of  a  delicate 
iiBtwork  of  fibres  rimning  in  all  directions,  in  the 
meshes  of  which  is  a  substance  of  more  or  less 
fluid  consistence,  the  whole  being  surrounded 
by  a  membranous  envelope  from  which  the 
fibres  spring. 

Physioloqical  Properties. — It  has  long  been 
believed  that  the  nucleus  plays  a  predominating 
role  in  the  process  of  cell-multiplication  ;  and 
this  view  has  recently  been  materially  strength- 
ened by  the  discovery  of  the  so-called  indirect 
division  of  the  nuclei  of  epithelial  cells.  Indirect 
division  of  the  nucleus,  or,  as  it  is  called  by 
Flemming,  karyokinesis  (Kapvov,  a  nucleus,  and 
Kivriais,  movement)  is  the  name  applied  to  a 
complicated  series  of  structural  changes  accom- 
panying the  division  of  the  nucleus  into  two 
halves  ;  and  is  employed  in  contradistinction  to 
the  term  direct  division,  in  which  the  nucleus, 
without  any  accompanying  visible  changes  of 
structure,  divides  into  two  or  more  parts,  caEed 
'  daughter-nuclei.' 

The  changes  in  karyokinesis  consist  chiefly  in 
thickening  of  the  intranuclear  fibrils  above  re- 
ferred to,  and  in  disappearance  of  the  nuclear 
membrane,  accompanied  by  increase  in  the  size 
of  the  nucleus  as  a  whole,  this  being  followed  by 
a  complicated  series  of  changes  in  the  form  and 
arrangement  of  the  intra-nuclear  fibres,  in  the 
course  of  which  they  often  present  the  most 
regular  stellate,  fan-shaped,  or  wreath- like 
figures,  ending  in  their  dividing  into  two 
bundles  of  fibrils  which  draw  apart  from  one 
another.  This  is  followed  by  separation  into 
two  halves  of  the  nucleus  as  a  whole,  each 
daughter-nucleus  containing  a  more  or  less  com 
plicated  bundle  of  fibres  in  its  interior.  The 
division  of  the  nucleus  is  followed  by  that  of  the 
cell,  while  the  fibres  of  the  nucleus  gradually 
diniinish  in  thickness,  and  arrange  themselves  in 
the  form  which  they  present  in  the  '  resting  cell.' 

In  cell-multiplication  by  direct  division  of  the 
nucleus,  no  change  in  the  intimate  structure  of 
the  nucleus  is  to  be  observed;  aU  that  is  to  be 
seen  is  that  the  nucleus  becomes  enlarged,  and, 
after  assuming  a  dumb-bell  shape,  divides  into 
two  halves,  which  may  themselves  be  again 
divided  into  two. 

Patholoqical  Relations. — Karyokinesis  is 
of  considerable  pathological  imporbince,  having 
been  found  to  take  place  in  the  cell-multiplica- 
tion of  certain  forms  of  epithelial  cancer.  On 
the  other  hand,  direct  division  is  the  mode  by 
which  the  nuclei  of  pus-cells  multiply. 


PTOMAINES. 

Tiie  nucleus  is,  aa  a  rule,  more  resistiint  of  re- 
trogressive changes  than  the  rest  of  the  cell, 
often  lemaining  apparently  intact  after  the  whole 
of  the  coll-substanee  and  of  the  cell-wall  has  dis- 
appeared. In  otlier  cases  the  destruction  of  the 
nucleus  goes  hand  in  hand  with  that  of  the  rest 
of  the  cell.  Vacuolation  of  the  nucleus  is  by  no 
means  rare,  in  cases  of  commencing  retrogressive 
metamorphosis  of  cells,  and  also  in  cases  of  in- 
flammation, for  instance,  of  the  skin. 

CuABLEs  S.  Bar. 

PTOMAINES  (inwixa,  a  dead  body). — 
Synon  :  Cadaveric  Alkaloids  ;  Fr.  Ptomaines. — 
Under  this  name  a  class  of  bodies  has  been  de- 
scribed, which  are  stated  to  be  the  basic  products 
of  the  decay  of  animal  matters,  and  to  which 
Selmi  and  others  have  assigned  poisonous  pro- 
perties. It  is  right,  however,  to  state  that 
although  the  existence  of  basic  oralkaloidal  bodies 
among  the  products  of  decay  is  highly  probable, 
the  definite  toxic  properties  of  these  substances 
are  by  no  means  generally  admitted ;  and  their 
preparation,  in  a  state  of  even  approximate 
purity,  has  perhaps  not  hitherto  been  achieved. 

Panum  first  showed  that  by  the  putrefaction  of 
albuminous  matters  a  soluble  ferment  is  pro- 
duced, which  is  poisonous.  Fagge  and  the  writer 
also  showed,  in  1865,  that  the  alcoholic  extracts 
of  many  ■post-nu/rtem  liquids  taken  from  the 
human  body  are,  even  after  exposure  to  the  tem- 
perature of  the  water-bath,  poisonous  when  in 
jected  beneath  the  skin  of  animals.  Bergmann, 
Sell  Wenninger,  Sonnenschein,  and  Zuelze  more 
or  less  confirmed  these  observations,  and  added 
to  them.  Selmi  is,  nevertheless,  the  observer 
who  has  chiefly  worked  at  the  cadaveric  alka- 
loids. 

According  to  Selmi  ptomaines  are  alkaloids, 
generated  during  decay,  and  closely  resembling 
the  vegetable  alkaloids,  not  only  in  their  che- 
mical reactions,  but  also  in  their  physiological 
properties.  Some  ptomaines  appear  to  be  poi- 
sonous ;  and  others  to  act  as  counter-poisons  to 
well-kno*n  vegetable  alkaloids.  The  conditions 
under  which  they  are  formed  are  entirely  un- 
known, except  that  they  may  be  found  in  alco- 
holic anatomical  maceration  liquids,  and  that 
exclusion  of  air  possibly  favours  their  formation. 
Some  ptomaines  have  no  marked  physiological 
activity.  Some  are  formed  even  in  the  living 
body,  during  the  progress  of  such  diseases  as 
peritonitis. 

The  chief  interest  attaching  to  the  ptomaines 
arises  from  their  liability  to  be  confounded  with 
other  and  well-known  natural  alkaloids,  such  as 
morphia,  strychnia,  &c. ;  and  hence  to  lead  to 
mistakes  in  medico-legal  practice.  Brouardel 
and  Boutiny  nevertheless  have,  as  they  assert, 
discovered  chemical  reactions  by  which  the 
ptomaines  as  a  class  may  be  distinguished  from 
the  natural  alkaloids. 

Thomas  Stbtbnson. 
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^HE  SCIENCE  AND  ART  OF  SURGERY; 

A  Treatise  on  Surgical  Injuries,  Diseases,  and  Operations.  By  John  Eric 
Erichsen,  F.R.S.,  LL.D.,  F.R.C.S.,  Surgeon-Extraordinary  to  H.M. 
the  Queen;  Ex- President  of  the  Royal  College  of  Surgeons  of  England; 
Emeritus  Professor  of  Surgery  and  of  Clinical  Surgery  in  University  College  ; 
Consulting-Surgeon  to  University  College  Hospital,  and  to  many  other 
Medical  Charities.  The  Eighth  Edition,  Edited  by  Professor  Beck, 
M.S.  &  M.B.  (Lond.),  F.R.C.S.,  Surgeon  to  University  College  Hos- 
pital, &c.  Illustrated  by  984  Engravings  on  Wood.  2  vols.  8vo,  price 
Two  Guineas. 

^  SYSTEM  OF  SURGERY, 

Theoretical  and  Practical,  in  Treatises  by  various  Authors.  Edited  by 
Timothy  Holmes,  M.A.,  Surgeon  to  St.  George's  Hospital,  Membra 
Correspondant  de  la  Societe  de  Chirurgie  de  Paris;  and  J.  W.  PIulke, 
F  R  S  Surgeon  to  the  Middlesex  Hospital  and  to  the  Royal  London 
Ophthalmic  Hospital.  Third  Edition,  in  Three  Volumes,  with  Coloured 
Lithographic  Plates  and  numerous  Illustrations  engraved  on  Wood.  3  vols, 
royal  8vo,  price  Four  Guineas. 


In  this  third  edition  the  same 
general  arrangement  has  been 
followed  as  in  the  two  former  : 
but  many  of  the  Treatises  have 
been  entirely  re-written,  others 
greatly  modified,  and  all  care- 
fully revised,  either  by  the 
original  Authors  or  by  surgeons 
of  known  authority  on  the  topics 
in  question.  The  Editors  have 
thus  attempted  to  adapt  the 
book  to  the  great  changes  and 
advances  which  have  been  made 
in  surgery  during  the  mterval 
since  its  last  publication  ;  whilst 


the  Publishers  have  been  en- 
abled, by  careful  condensation 
on  the  part  of  the  Authors,  and 
by  the  use  of  a  less  expensive 
style  of  typography,  to  issue  the 
work  at  a  reduced  price,  and  at 
the  same  time  to  add  largely  to 
the  illustrations.  It  is  hoped 
that  the  new  edition  will  main- 
tain the  reputation  of  the  System 
of  Surgery  as  a  faithful  mirror 
of  the  teaching  and  practice  of 
surgery  in  England  at  the  pre- 
sent day. 
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UAIN'S   ELEMENTS   OF  ANATOMY. 

The  Ninth  Edition.  Re-edited  by  Allen  Thomson,  M.D.,  LL.D., 
F.R.S.  L.  &  E.,  formerly  Professor  of  Anatomy  in  the  University  of 
Glasgow;  Edward  Albert  Schafer,  F.R.S. ,  Professor  of  Physio- 
logy in  University  College,  London ;  and  George  Dancer  Thane, 
Professor  of  Anatomy  in  University  College,  London.  With  upwards  of 
1,000  Illustrations  engraved  on  Wood,  of  which  a  large  proportion  are 
Coloured.    2  vols,  medium  8vo,  price  18s.  each. 


A  NATOMY,  DESCRIPTIVE  AND  SURGICAL. 

By  Henry  Gray,  F.R.S.,  late  Lecturer  on  Anatomy  at  St.  George's 
Hospital.  The  Eleventh  Edition,  re-edited  by  T.  Pickering  Pick, 
Surgeon  to  St.  George's  Hospital;  Member  of  the  Court  of  Examiners, 
Royal  College  of  Surgeons  of  England.  With  569  large  Woodcut 
Illustrations,  a  large  proportion  of  which  are  Coloured,  the  Arteries  being 
coloured  red,  the  Veins  blue,  and  the  Nerves  yellow.  The  attachments 
of  the  muscles  to  the  bones,  in  the  section  on  Osteology,  are  also  shown 
in  coloured  outline.    Royal  8vo,  price  36^. 


A 


MANUAL  OF  OPERATIVE  SURGERY  ON 

THE  DEAD  BODY. 

By  Thomas  Smith,  Surgeon  to,  and  Lecturer  on  Anatomy  at,  St.  Bar- 
tholomew's Hospital.  A  New  Edition,  re-edited  by  W.  J.  Walsham, 
Demonstrator  of  Anatomy  and  Operative  Surgery  to  St.  Bartholomew's 
Hospital  Medical  School.   With  46  Illustrations.   8vo,  price  J2s. 


(COMPARATIVE   ANATOMY   AND  PHYSIO- 

^     LOGY  OF  THE  VERTEBRATE  ANIMALS. 

By  Sir  Richard  Owen,  K.C.B.,  F.R.S.  3  vols.  8vo,  with  1,472 
Woodcuts,  price  73J.  6d. 

Vol.  I.  Fisfies  mid  Reptiles,  wth  452  Woodcuts,  2IJ-. 
Vol.  II.  Warm-blooded  Vei-tebrates,  with  406  Woodcuts,  21J. 
Vol.  hi.  Mammalia,  including  Matt,  with  614  Woodcuts,  31^.  (>d. 


'VABLETS    OF  ANATOMY. 

By  Thomas  Cooke,  F.R.C.S.  Eng.,  B.A.  B.Sc.  M.D.  Paris,  Senior 
Assistant  Surgeon  to  the  Westminster  Hospital,  and  Lecturer  at  the 
School  of  Anatomy,  Physiology,  and  Surger)'.  Being  a  Synopsis  of  De- 
monstrations given  in  the  Westminster  Hospital  Medical  School  in  the 
years  1871-75.  Fourth  Edition,  being  a  selection  of  the  Tablets  believed 
to  be  most  useful  to  Students  generally.    Post  4to,  price  7^.  6</. 
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]s^OTES   ON   PHYSIOLOGY  FOR   THE  USE 

OF  STUDENTS  PREPARING  FOR  EXAMINATION. 
By  Henry  Ashby,  M.D.  Lond.,  Physician  to  the  General  Hospital  for 
Sick  Children,  Manchester  ;  formerly  Demonstrator  of  Physiology,  Liverpool 
School  of  Medicine.    Fourth  Edition,   thoroughly  revised.    With  120 
Illustrations.    iSmo,  price  5^. 


'-THE  ESSENTIALS  OF  HISTOLOGY,  DESCRIP- 
TIVE AND  PRACTICAL,  FOR  THE  USE  OF  STUDENTS. 
By  E.  A.  SCHAFER,  F.R.S.,  Jodrell  Professor  of  Physiology  in  University 
College,  London.  Second  Edition,  Revised.  With  2S3  Illustrations. 
8vo,  price  6^.  ;  or  Interleaved  with  Drawing-paper,  price  8s.  6d. 


T  ECTURES    ON    THE    PRINCIPLES  AND 

^    PRACTICE  OF  PHYSIC. 

Delivered  at  King's  College,  London,  by  Sir  Thomas  Watson,  Bart., 
M.D.,.F.R.S.,  Hon.  LL.B.  Cantab.,  Hon.  D.C.L.  Oxon.,  &c.,  Physician- 
in-Ordinary  to  the  Queen.  Fifth  Edition,  revised  and  enlarged,  with  two 
Plates.     2  vols.  8vo,  price  36^. 


(^LINICAL  LECTURES  AND  ESSAYS. 

By  Sir  James  Paget,  Bart.,  F.R.S.,  D.C.L.  Oxon.,  LL.D.  Cantab., 

&c. ,  Serjeant-Surgeon  to  the  Queen,  Surgeon  to  the  Prince  of  Wales, 
Consulting- Surgeon  to  St.  Bartholomew's  Hospital.  Edited  by  F.  Howard 
Marsh,  Assistant-Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edi- 
tion, revised.    8vo,  price  i^s. 


ELEMENTS  OF  PHYSIOLOGICAL  PSYCHO- 
LOGY: A  TREATISE  OF  THE  ACTIVITIES  AND  NATURE 
OF  THE  MIND  FROM  THE  PHYSICAL  AND  EXPERI- 
MENTAL POINT  OF  VIEW. 

By  George  T.  Ladd,  Professor  of  Philosophy  in  Yale  University.  With 
113  Illustrations  and  Diagrams.    Svo,  price 


"This  work  must  take  rank  as  the  first  book 
on  the  subject.  It  comes  as  a  blessing  to  those 
who  would  clearly  understand  the  practical 
aspect  of  the  phenomena  of  mind.  ....  The 
clearness  of  its  diction  and  the'  exhaustive 
allusions  to  the  writings  of  all-  authors  on 
practical  psychology  fit  it  for  use  both  by  the 


student  and  by  the  general  reader  who  is 
interested  in  knowing  what  results  have  been 
reached  by  the  more  modern,  and  even  the 
latest,  psychological  researches." Hf.nrv 
Sutherland,  M.D.,  in'  London  Medical 
Record. 


t;^he  asclepiad. 

A  book  of  original  research  in  the  Science,  Art,  and  Literature  of 
Medicine.  ByBE.\jAMiN  Ward  Richardson,  M.'D.,,  F.R.S.  Published 
Quarterly,  price  2s.  6d,  Volumes  for  1884,  1885  &  1886,  8vo,  price  i2j-.  6c/. 
each. 
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DICTIONARY  OF  MEDICINE  ; 

Including  General  Pathology,  General  Therapeutics,  Hygiene,  and  the 
Diseases  peculiar  to  Women  and  Children.  By  Various  Writers.  Edited 
by  Richard  Quatn,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College  of 
Physicians,  Consulting  Physician  to  the  Hospital  for  Consumption, 
Brompton.  Twelfth  Thousand;  pp.  1,836,  with  138  Illustrations  engraved 
on  wood.  I  Vol.,  Medium  8vo,  price  31s.  td.  cloth,  or  40X.  half-russia. 
To  be  had  also  in  Two  Volumes,  price  34.?.  cloth. 

special  treatises  would,  for  most  of  the  purposes 
of  daily  practice,  be  less  useful  because  less  com- 
pact and  less  easy  of  reference." — Fractitianer. 

"  No  dictionary  of  medicine  so  compendious, 
and  at  the  same  time  so  authoritative,  has  yet 
appeared  in  any  language.  One  hundred  and 
sixty  writers  contribute  an  immense  number  of 
articles,  varying  in  length  from  a  column  or 
less  to  thirty  pages." — Quarterly  Review. 

"  To  those  who  know  something  of  the  enor- 
mous bulk  of  even  current  medical  literature, 
the  comprehensive  survey  of  the  "  mystery  " 
afforded  by  this  volume  will  appear  a  m?rvel  of 
informed  and  patient  industry.  The  compres- 
sion of  matter  has  of  necessity  been  great,  but 
so  judiciously  has  it  been  effected,  that  concise- 
ness does  not  seem  anywhere  to  have  been 
purchased  at  the  expense  of  clearness  and 
intelligibility." — Spectator. 


"  Dr.  Quain's  Dictionary  stands  alone  in 
the  great  world  of  literature,  and  will  for  many 
years  mark  an  epoch  in  the  medical  literature 
of  the  nineteenth  century.  We  do  not  believe 
that  anything  comparable  to  it  has  previously 
existed. " — Pharmaceutical  Journal. 

"  Should  it  be  thought  that  in  our  notices  of 
Quain's  Dictionary  of  Medicine  we  have  be- 
stowed indiscriminate  praise  upon  it,  we  can 
confidently  refer  to  the  work  itself  for  our 
justification.  It  is  distinctly  what  German 
writers  call  an  epoch-making  work,  and  we  are 
pleased  to  hear  that  already  it  has  proved  its 
position." — Medical  Tijiies  Gazette. 

"  For  years  to  come  Quain's  Dictionary  will 
be  a  classical  work  of  reference;  and  we  only 
do  our  plain  duty  in  commending  it  to  the  notice 
of  all  practitioners.  There  is  no  other  single 
volume  that  can  takeitsplace  ;  and  a  shelf  full  of 


T  OUIS  PASTEUR  :  HIS  LIFE  and  LABOURS. 

By  his  Son-in-Law.  Translated  from  the  French  by  Lady  Claud 
Hamilton.  With  Introductory  Essay  by  Professor  Tyndall.  Crown 
8vo,  price  Js.  6d. 


"Professor  Tyndall  has  added  a  pugnacious 
introduction,  more  suo,  which  all  anti-vivisec- 
tionisis  and  disbelievers  in  the  omnipotent 
genu  ought  to  read,  mark,  learn,  and  inwardly 


digest  with  all  their  intelligence,  and  with  as 
little  prejudice  as  they  can  easily  manage.  — 
Pall  Mall  Gazette. 


A    MANUAL  OF  PATHOLOGY. 

By  Joseph  Coats,  M.D.,  Pathologist  to  the  Western  Infirmary  and  the 
Sick  Children's  Hospital,  Glasgow  ;  Lecturer  on  Pathology  in  the  Western 
Infirmary ;  Examiner  in  Pathology  in  the  University  of  Glasgow  ;  for- 
merly Pathologist  to  the  Royal  Infirmary,  and  President  of  the  Pathological 
and  Clinical  Society  of  Glasgow.  With  339  Illustrations  engraved  on 
Wood.    8vo,  price  3if.  6£/. 

"  After  a  careful  examination  of  the  volume, 
we  have  no  hesitation  in  recommendine  Dr. 
Coats'  Manual  to  our  readers  as  a  work  of 
first-class  merit,  and  one  which  should  be  in  the 
possession  of  everyone  who  wishes  to  know  the 
present  condition  of  the  important^  branch  of 
medical  science  with  which  it  deals." — Dublin 
Medical  Journal. 


"  The  '  Manual  of  Pathology '  by  Dr.  Coats 
of  Glasgow,  is  a  work  of  high  merit,  and  is 
sure  to  be  widely  read." — The  Lancet. 

"  Students  will  welcome  Dr.  Coats'  Manual 
as  the  first  indigenous  English  text-book  aim- 
ing at  completeness  in  general  pathology,  as 
well  as  m  pathological  anatomy."— /"^-af/i- 
iio/ier. 
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LECTURES  ON  SURGICAL  PATHOLOGY, 

Delivered  at  the  Royal  College  of  Surgeons  of  England.  By  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.  Oxon.,  LL.D.  Cantab.,  &c.,  Serjeant- 
Surgeon  to  the  Queen,  Surgeon  to  the  Prince  of  Wales,  Consulting- 
Surgeon  to  St.  Bartholomew's  Hospital.  Fourth  Edition,  re-edited  by  the 
Author  and  W.  Turner,  M.B.    8vo,  with  131  Woodcuts,  price  21s. 


QN   IN-KNEE   DISTORTION    (Genu  Valgum): 

Its  Varieties  and  Treatment  with  and  without  Surgical  Operation.  By  W. 
J.  Little,  M.D.,  F.R.C.P, ;  Author  of  "The  Deformities  of  the  Human 
Frame,"  &c.  Assisted  by  Muirhead  Little,  M.R.C.S.,  L.R.C.P. 
With  40  Woodcut  Illustrations.    8vo,  price  "js.  6d. 


N  CONCUSSION  OF  THE  SPINE,  NERVOUS 

SHOCKS,  ,  ^ 

And  other  Obscure  Injuries  of  the  Nervous  System  in  their  Chnical  and 
Medico-Legal  Aspects.  By  John  Eric  Erichsen,  F.R.S.,  &c.,  Surgeon- 
Extraordinary  to  the  Queen.  New  and  Revised  Edition.  Crown  8vo,  ioj.  bd. 


IP  DISEASE  IN  CHILDHOOD,  WITH  SPE- 
CIAL REFERENCE  TO  ITS  TREATMENT  BY  EXCISION. 
By  G  A.  Wright,  B.A.,  M.B.  Oxon.,  F.R.C.S.  Eng.;  Assistant-Surgeon 
to  the  Manchester  Royal  Infirmary,  &c.  With  48  Origmal  Woodcuts,  bvo, 
price  lo^.  6d. 


HANDBOOK  ON  DISEASES  OF  THE  SKIN. 

With  especial  reference  to  Diagnosis  and  Treatment  By  Robert  Liveing, 
M.A.  &  M.D.  Cantab.,  F.R.C.P.  Lond.,  &c  Physician  to  the  Depart- 
ment for  Diseases  of  the  Skin  at  the  Middlesex  Hospital,  &c.  Iifth 
Edition,  revised  and  enlarged.    Fcap.  8vo,  price  Ss. 

IVOTES  ON  THE  TREATMENT  of  SKIN  DISEASES. 

-L^     By  the  same  Author.    Fifth  Edition.    i8mo,  price  3s. 
-PLEPHANTIASIS  GR^CORUM,  or  TRUE  LEPROSY; 

^    Being  the  Goulstonian  Lectures  for  1873.  By  the  same  Author.  Cr.Syo,4s.M. 


A    TREATISE  ON  GOUT  AND  RHEUMATIC 

trations  engraved  on  Wood.    8vo,  puce  21s. 
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CLINICAL  LECTURES  ON  DISEASES  OF  THE 

LIVER,  JAUNDICE,  AND  ABDOMINAL  DROPSY; 
Including  the  Croonian  Lectures  on  Functional  Derangements  of  the  Liver, 
delivered  at  the  Royal  College  of  Physicians  in  1874.  By  Chaklks 
MuRCiiisoN,  M.D.,  LL.D.,  F.R.S.,  &c.;  late  Physician  and  Lecturer  on 
the  Principles  and  Practice  of  Medicine,  St.  Thomas's  Hospital.  Xew 
Edition,  Revised  by  T.  Lauder  Brunton,  M.D.    8vo,  price  24J. 


TREATISE  ON  THE  CONTINUED  FEVERS 

OF    GREAT  BRITAIN. 

By  Charles  Murchison,  M.D.,  LL.D.,  F.R.S.,  &c..  Fellow  of  the 
Royal  College  of  Physicians  ;  late  Physician  and  Lecturer  on  the  Prin- 
ciples and  Practice  of  Medicine,  St.  Thomas's  Hospital.  Third  Edition, 
Edited  by  W.  Cayley,  M.D.,  F.R.C.P.  With  6  Coloured  Plates  and 
Lithographs,  19  Diagrams  and  20  Woodcut  Illustrations.    8vo,  price  25^. 


PULMONARY  CONSUMPTION  ;  ITS  ETIO- 
LOGY, PATHOLOGY,  AND  TREATMENT. 
With  an  Analysis  of  1,000  Cases  to  Exemplify  its  Duration  and  Modes  of 
Arrest.  By  C.  J.  B.  Williams,  M.D.,  LL.D.,  F.R.S..  F.R.C.P. 
Physician-Extraordinary  to  Her  Majesty  the  Queen,  Senior  Consulting 
Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest, 
Brompton ;  and  Charles  Theodore  Williams,  M.A.,  M.D.  Oxon., 
F.R.C.P.  Physician  to  the  Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton.  Second  Edition,  Enlarged  and  Re-written  by 
Dr.  C.  Theodore  Williams.  With  4  Coloured  Plates  and  10  Wood- 
cuts.   8vo,  price  16s. 


QN   RENAL  AND  URINARY  AFFECTIONS. 

By  W.  HowsHiP  Dickinson,  M.D.  Cantab.,  F.R.C.P.,  Physician  to,  and 
Lecturer  on  Medicine  at,  St.  George's  Hospital ;  Consulting  Ph)^sician 
to  the  Hospital  for  Sick  Children  :  Corresponding  Member  of  the  Academy 
of  Medicine  of  New  York.  Complete  in  Three  Parts,  Svo,  Avith  12  Plates 
and  122  Woodcuts,  price  £2  4^-  60^.  cloth. 

The  Parts  can  also  be  had  separately,  each  complete  in  itself,  as 
follows: — Part  I. — Diabetes,  price  \os.  6cl.  sewed,  I2j.  cloth.    Part  II. — 
Albuminuria,  price  £\  sewed,  £\  is.  cloth.    Part  III.    (Just  Ready.) — 
Miscellaneous  Affections  of  the  Kidneys  and  Urine,  price  £\  \os.  sewed, 
II J.  (id.  cloth. 

AN  INTRODUCTION  TO  THE  USE  OF  THE 

^  LARYNGOSCOPE. 

By  ARCHIB.A.LD  G.  Garrod,  M.A.,  M.B.  Cxon.,  M.R.C.P.  With 
Illustrations.    Svo,  price  3J-.  6a'. 


£)ENTAL  PATHOLOGY  AND  SURGERY. 

By  S.  James  A.  Salter,  M.B.,  F.R.S.,  Examiner  in  Dental  Surgery  at 
the  College ;  Dental  Surgeon  to  Guy's  Hospital.  With  133  Illustrations. 
8vo,  price  iZs. 
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QUNSHOT  INJURIES. 

Their  History,  Characteristic  Features,  Complications,  and  General  Treat- 
ment ;  with  Statistics  concerning  them  as  they  are  met  with  in  Warfare. 
By  Surgeon-General  SirT.  Longmore,  C.B.,  F.  R.C.S.,  Honorary  Surgeon 
to  H.M.  Queen  Victoria;  Professor  of  Military  Surgery  in  the  Army 
Medical  School.    With  58  Illustrations.    8vo,  price  31^.  (3d. 


CAN    REMO    CLIMATICALLY   AND  MEDI- 

^     CALLY  CONSIDERED. 

By  Arthur  Hill  Hassall,  M.D.  London,  Member  of  the  Royal 
College  of  Physicians  of  England  ;  late  Senior  Physician  to  the  Royal  Free 
Hospital  ;  Founder  of  and  Consulting  Physician  to  the  Royal  National 
Hospital  for  Consumption  and  Diseases  of  the  Chest,  &c.  New  Edition, 
with  30  Illustrations.    Crown  Svo,  price  Sj. 

n^HE   INHALATION  TREATMENT  OF  DIS- 

EASES  OF  THE  ORGANS  OF  RESPIRATION,  INCLUD- 
ING CONSUMPTION. 

By  Arthur  Hill  Hassall,  M.D.  Lond.,  Member  of  the  Royal 
College  of  Physicians  of  England,  Founder  of,  and  Consulting  Physician  to, 
the  Royal  National  Hospital  for  Consumption  and  Diseases  of  the  Chest  ; 
Author  of  "San  Remo  Climatically  and  Medically  considered."  With 
numerous  Illustrations.    Crown  Svo,  price  \2s.  6d. 


giseasis  0f  Mamen  VLXxis  Cljiten;,  m)s  popular 


n^HE    DIAGNOSIS    AND    TREATMENT  OF 

^     DISEASES  OF  WOMEN,  INCLUDING  THE  DIAGNOSIS 
OF  PREGNANCY. 

V  Craily  Hewitt  M.D.,  Professor  of  Midwifery  and  Diseases  of 
Women  University  College,  and  Obstetric  Physician  to  the  Hospital.  New 
Edition  being  the  Fourth,  in  great  part  re-wntten  and  much  enlarged,  with 
2X1  Engravings  on  Wood,  of  which  79  are  new  in  this  Edition.  Svo, 
price  24J. 

UINTS  TO  MOTHERS  FOR  THE  MANAGE- 

MENT  OF  THEIR  HEALTH  DURING  THE  PERIOD  OF 
PREGNANCY  AND  IN  THE  LYING-IN  ROOM  : 
Wifl^nn  FxDosure  of  Popular  Errors  in  connection  with  those  subjects,  and 
Sn?s  on  Nurs By  Thomas  Bull,  M  D.    New  and  Cheaper  Edition, 
Soroughly  revised  and  improved.    Fcap.  Svo,  price  u.  6d. 

T^HE  MATERNAL  MANAGEMENT  OF  CHILDREN 

A      TN  HEALTH  AND  DISEASE.  .    ,  , 

By  the  same  Author.  New  and  cheaper  Edition,  thoroughly  revised  and 
improved.    Fcap.  Svo,  price  is.  6d. 
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T  ECTURES  ON  THE  DISEASES  OF  INFANCY 

^    AND  CHILDHOOD. 

By  Charles  West,  M.D.,  &c.,  Founder  of  and  formerly  Physician  to  llie 
Hospital  for  Sick  Children.  Seventh  Edition,  revised  and  enlarged,  8vo,  i  8j. 

T^HE  MOTHER'S  MANUAL  of  CHILDREN'S 

DISEASES. 

By  Charles  West,  M.D.    Fcap.  8vo,  price  2s.  6d. 


npHE   HANDBOOK   FOR  MIDWIVES. 

By  Henry  Fly  Smith,  B.A.,  M.B.  Oxon.,  M.R.C.S.  Second  Edition, 
thoroughly  revised.    With  41  Woodcuts.    Crown  8vo,  price  5^-. 

*HE  HEALTH  OF  THE  SENSES:  SIGHT, 

HEARING,  VOICE,  SMELL  AND  TASTE,  SKIN. 
With  some  general  Hints  on  Health,  Diet,  Education,  Health  Resorts  of 
Europe,  &c.  By  H.  Macnaughton  Jones,  M.D.,  F.R.C.S.  I.  &  Ed. 
Examiner  in  the  Royal  University,  Ireland,  formerly  Professor  in  the 
Queen's  University,  Ireland,  &c.  With  66  Woodcuts.  Second  Edition. 
Crown  8vo,  3J.  6d. 


HOMSON'S    CONSPECTUS    ADAPTED  TO 

THE  BRITISH  PHARMACOPCEIA   OF  1885. 
Edited  by  Nestor  Tirard,  M.D.  Lond.,  F.R.C.P.,  Professor  of  Materia 
Medica  and  Therapeutics  in  King's  College,  London,  Szc.    New  Edition, 
with  an  Appendix  containing  Notices  of  some  of  the  more  important  Non- 
Official  Medicines  and  Preparations.    i8mo,  price  6s. 


IE   ESSENTIALS  OF   MATERIA  MEDICA  i 

AND  THERAPEUTICS.  I 
By  Sir  Alfred  Baring  Garrod,  M.D.,  F.R.S.,  Fellow  of  the  Royal  Col-  1 
lege  of  Physicians ;  Consulting  Physician  to  King's  College  Hospital ;  late 
Professor  of  Therapeutics  at  King's  College,  London.  The  Twelfth  Edition, 
revised  and  edited,  under  the  supervision  of  the  Author,  by  Nestor 
Tirard,  M.D.  Lond.  F.R.C.P.,  Professor  of  Materia  Medica  and 
Therapeutics  in  King's  College,  London,  &c.    Crown  8vo,  price  12s.  bd. 


TEXT- BOOK    OF    ORGANIC  MATERIA 

MEDICA. 

Comprising  a  Description  of  the  Vegetable  and  Animal  Drugs  of  the 
British  Pharmacopoeia,  with  some  others  in  common  use.  Arranged 
Systematically  and  Especially  Designed  for  Students.  By  Robert 
Bentlly,  M.R.C.S.  Eng.,  F.L.S.,  Fellow  of  King's  College,  London; 
Honorary  Member  of  the  Pharmaceutical  Society  of  Great  Britain,  <S:c.  &c.  ; 
one  of  the  three  Editors  of  the  "British  Pharmacopoeia"  1885.  With 
many  Illustrations  on  Wood.    Crown  8vo,  price  7^.  bd. 
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r)ICTIONARY   OF   CHEMISTRY  AND  THE 

ALLIED  BRANCHES  OF  OTHER  SCIENCES. 
By  Henry  Watts,  F.R.S.,  F.C.S.,  Editorof  the  Journal  of  the  Chemical 
Society,  assisted  by  eminent  Scientific  and  Practical  Cliemists.  With  a 
Third  Supplement,  completing  the  Record  of  Chemical  Discovery  to  the 
end  of  the  year  1878,  including  the  more  Important  Discoveries  made  in 
1879  and  1880.    9  vols.  8vo,  price  jC^S  2s.  6d. 

£LEMENTS  OF  CHEMISTRY, 

Theoretical  and  Practical.  By  William  Allen  Miller,  M.D.,  D.C.L., 
LL.D.,  late  Professor  of  Chemistry  in  King's  College,  London.  Part  I. 
CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  Herbert  McLeod, 
F.C.  S.    With  274  Woodcuts.    8vo,  price  i6s. 

lyriLLER'S  ELEMENTS  OF  CHEMISTRY,  Part  II. 

INORGANIC  CHEMISTRY.  Sixth  Edition,  revised  throughout,  with 
Additions  by  C.  E.  Groves,  Fellow  of  the  Chemical  Societies  of  London, 
Paris,  and  Berlin.    With  376  Woodcuts.    8vo,  price  24J. 

IVflLLER'S  ELEMENTS  OF  CHEMISTRY,  Part  III. 

ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon  Compounds. 
Hydrocarbons,  Alcohols,  Ethers,  '  Aldehides  and  Paraffinoid  Acids.  Fifth 
Edition,  revised  and  in  great  part  re-written,  by  H.  E.  Armstrong, 
F.R.S.,  and  C.  E.  Groves,  F.C.S.    8vo,  price  31^.  6d. 


NTRODUCTION  TO  THE  STUDY  OF  IN- 

ORGANIC  CHEMISTRY. 

By  William  Allen  Miller,  M.D.,  D.C.L.,  LL.D.,  late  Professor  of 
Chemistry  in  King's  College,  London.  With  71  Figures  on  Wood. 
New  Edition.    Small  8vo,  price  3^.  6d. 


QUANTITATIVE  CHEMICAL  ANALYSIS. 
By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the 
Andersonian  University,  Glasgow.    With  88  Woodcuts.    Sixth  Edition. 
Small  8vo,  4r.  6d. 

QUALITATIVE  CHEMICAL  ANALYSIS  AND 
LABORATORY  PRACTICE. 

By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the  Ander- 
sonian University,  Glasgow;  and  M.  M.  Pattison  Muir.  With  Plate 
and  57  Woodcuts.    Fourth  Edition.    Small  8vo,  price  y.  6d. 


A   COURSE  OF  PRACTICAL  CHEMISTRY, 

Arranged  for  the  use  of  Medical  Students,  with  express  reference  to  the 
Three  Months'  Summer  Practice.  By  William  Odling,  M.A.,  F.R.S. 
Fifth  Edition,  with  71  Woodcuts.    Crown  8vo,  pnce  6s. 
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INORGANIC     CHEMISTRY,  THEORETICAL 

AND  PRACTICAL  ;  with  an  Introduction  to  the  Principles  of  Chemical 
Analysis,  Inorganic  and  Organic.  By  William  Jago,  F.C.S.,  Asso.  Inst. 
Chem.,  &c. ,  Science  Master  in  the  Brighton  School  of  Science  and  Art. 
Eighth  Edition,  revised  and  enlarged;  with  46  Woodcuts.  Fcap.  8vo,  price  zs. 


INTRODUCTION  TO  THE  STUDY  OF  OR- 
GANIC CHEMISTRY; 

The  Chemistry  of  Carbon  and  its  Compounds.  By  H.  E.  Armstrong, 
F.R.S.,  Sec.  Chem.  See.  With  8  Woodcuts.  Fourth  Edition.  Small 
8vo,  price  3^.  bd. 
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SHORT    TEXT-BOOK    OF  INORGANIC 

CHEMISTRY. 

By  Dr.  Hermann  Kolbe,  Professor  of  Chemistry  in  the  University  of 
Leipzig.  Translated  and  edited  by  T.  S.  HUMPIDGE,  Ph.D.,  B.  Sc.(Lond.), 
Professor  of  Chemistry  and  Physics  in  the  University  College  of  Wales, 
Aberystwyth.  With  a  coloured  Table  of  Spectra  and  66  Woodcuts.  Crown 
8vo,  price  "js.  6(1, 

r-HEMICAL    NOTES    FOR   THE  LECTURE 

ROOM— ON  HEAT,   LAWS  OF  CHEMICAL  COMBINATION, 
AND   CHEMISTRY    OF    THE  NON-METALLIC  ELEMENTS. 
By  Thomas  Wood,  Ph.D.,  F.C.S.  Fourth  Edition.  Crown  8vo,  price  5^. 
NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  5^. 

PRACTICAL  CHEMISTRY; 

The  Principles  of  Qualitative  Analysis.  By  WiLLlAM  A.  TiLDEN,  D.Sc. 
Lond.,  F.C.S.    Fourth  Edition.    Fcp.  8vo,  price  is.  6d. 

INTRODUCTION     TO     THE     STUDY  OF 

CHEMICAL  PHILOSOPHY; 

The  Principles  of  Theoretical  and  Systematic  Chemistry.  By  William 
A.  TiLDEN,  D,Sc.  &c.  With  5  Woodcuts.  New  Edition.  Small  8vo, 
price  3J.  6d.    With  Answers  to  Problems,  price  41.  6d. 


AN   INTRODUCTION  TO  PRACTICAL  OR- 

GANIC  ANALYSIS; 

Adapted  to  the  requirements  of  the  First  M.B.  Examination.  By  George 
E.  R.  Ellis.    Fcap.  8vo,  price  is.  6d, 

pXPERIMENTAL  CHEMISTRY 

For  Junior  Students.  By  J.  Emerson  Reynolds,  M.D.,F.R.S.,  Professor 
of  Chemistry,  Univ.  of  Dublin.    Fcp.  8vo,  with  numerous  Woodcuts. 
Part  1. — Introductory ,  price  is.  bd.  ■     r  k 

Part  ll.—Non-Mclah,  with  an  Appendix  on  Systematic  Testmg  for  Acids, 
price  2s.  6d. 

Part  III.— Metals  and  Allied  Bodies,  price  3^.  (>d. 
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SELECT  METHODS  IN  CHEMICAL  ANALYSIS 

(chiefly^  Inorganic).  By  W.  Crookes,  F.R.S.,  V.P.C.S.,  Editor  of 
"The  Chemical  News."  Second  Edition,  re-written  and  greatly  enlarged. 
Illustrated  with  37  Woodcuts.    Svo,  price  24s. 


INDUSTRIAL  CHEMISTRY; 

A  Manual  for  use  in  Technical  Colleges  or  Schools,  also  for  Manufacturers 
and  others,  based  on  a  Translation  of  Stohmann  and  Engler's  German 
Edition  of  Payen's  I'rJds  de  Chimie  Lndustrielle.  Edited  and  supple- 
mented with  Chapters  on  the  Chemistry  of  the  Metals,  &c.,  by  B.  H. 
Paul,  Ph.D.    With  698  Woodcuts.    Medium  Svo,  price  42J, 


plESSE'S  ART   OF  PERFUMERY, 

And  Methods  of  obtaining  the  Odours  of  Plants  ;  the  Growth  and  General 
Flower  Farm  System  of  raising  Fragrant  Herbs  ;  with  Instructions  for  the 
Manufacture  of  Perfumes  for  the  Handkerchief,  Scented  Powders,  Odorous 
Vinegars  and  Salts,  Snuff,  Dentifrices,  Cosmetics,  Perfumed  Soap,  &c.  To 
which  is  added  an  Appendix  on  Preparing  Artificial  Fruit  Essences,  &c. 
Fourth  Edition,  with  100  Woodcuts.    Square  crown  Svo,  price  2ij. 


gLEMENTARY  TREATISE  ON  PHYSICS; 

Expeiimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Trans- 
lated and  edited  from  Ganot's  jtlhnents  de  Physique  (with  the  Author's 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  Staff  College,  Sandhurst.  Twelfth  Edition,  revised  and  enlarged, 
with  5  Coloured  Plates  and  898  Woodcuts.    Large  crown  Svo,  price  15^. 


ATURAL    PHILOSOPHY   FOR  GENERAL 

READERS  AND  YOUNG  PERSONS; 

Being  a  Course  of  Physics  divested  of  Mathematical  Formulse,  and  ex- 
pressed in  the  language  of  daily  life.  Translated  from  Ganot's  Cours  de 
Physique  (yti'Ca.  the  Author's  sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Fifth  Edition,  carefully  revised ;  with  25  pages  of  New  Matter,  2 
Coloured  Plates,  and  471  Woodcuts.    Crown  Svo,  price  7j.  6rf. 


T^HE  HEALTH  OF  NATIONS: 

A  Review  of  the  Works— Economical,  Educational,  Samtaiy,  and 
Administrative— of  Edwin  Chadwick,  C.B.  With  a  Biographical 
Dissertation  by  Benjamin  Ward  Richardson,  M.D.,  F.R.S.  2  vols. 
Svo,  price  28^. 

n^HE    COMMONHEALTH  :    A    SERIES  OF 

ESSAYS  ON   HEALTH  AND   FELICITY  FOR  EVERY- 
DAY READERS.  ^     ^    ^       o        •  ^ 
By  Benjamin  Ward  Richardson,  M.D.,  F.R.S.    Crown  Svo,  price  bs. 


12 


WORKS  ON  GENERAL  SCIENCE, 


WORKS  BY  PROFESSOR  TYNDALL. 
fJEAT  A  MODE  OF  MOTION. 

Seventh  Edition  (Fourteenth  Thousand),  revised  and  enlarged ;  with  125 
Woodcuts.    Crown  8vo,  price  12s. 

COUND. 

Fourth  Edition,  revised  and  augmented.  With  Frontispiece  of  Fog-Syren, 
and  200  Woodcuts.    Crown  8vo,  price  ioj.  6d. 

T  ECTURES  ON  LIGHT  delivered  in  America  in  1872 

and  1873.    Fourth  Edition,  with  57  Diagrams.    Crown  8vo,  price  5^. 

T  ESSONS    IN    ELECTRICITY  AT  THE  ROYAL 
^     INSTITUTION  OF  GREAT  BRITAIN,  1875-76. 
With  58  Woodcuts.    Crown  8vo,  price  2s.  6d. 

KTOTES  OF  A  COURSE  OF  SEVEN  LECTURES 

-'■^     ON    ELECTRICAL   PHENOMENA   AND   THEORIES.  Crown 
8vo,  price  is.  sewed,  or  is.  6d.  cloth. 

TsJOTES  OF  A  COURSE  OF  NINE  LECTURES  ON 

■'■^     LIGHT.    Crown  8vo,  price  is.  sewed,  or  is.  6d.  cloth. 

•RRAGMENTS  OF  SCIENCE; 

A  Series  of  Detached  Essays,  Addresses,  and  Reviews.  Sixth  Edition, 
revised  and  augmented.    2  vols,  post  8vo,  price  lbs. 

T7SSAYS  ON  THE  FLOATING  MATTER  OF  THE 

^    AIR  IN  RELATION  TO  PUTREFACTION  AND  INFECTION. 
Second  Edition,  with  24  Woodcuts.    Crown  8vo,  price  ys.  6d. 

pARADAY  AS   A  DISCOVERER. 

Fcp.  8vo,  price  3^.  €)d. 


nrEXT-BOOK  OF  PHYSICAL  OPTICS. 

By  R  T.  Glazebrook,  M.A.,  F.R.S.,  Fellow  and  Lecturer  of  Trinity 
College,  Cambridge.  Second  Edition.  Small  8vo,  with  numerous  Wood- 
cuts, price  6s. 

TEXT-BOOK  OF  PRACTICAL  PHYSICS. 

By  R.  T.  Glazebrook,  M.A.,  F.R.S.,  Fellow  of  Trinity  College,  Cam- 
bridge, andW.  N.  SHAV^f,  M.  A.,  Fellow  of  Emmanuel  College,  Cambridge. 
Small  8vo,  with  Woodcuts,  price  6j-. 

ARNOTT'S    ELEMENTS    OF    PHYSICS  OR 

^    NATURAL  PHILOSOPHY. 

Eighth  Edition,  edited  by  A.  Bain,  LL.D.,  and  A.  S.  TAYLOR,  M.D., 
F.R.S.    Crown  8vo,  Woodcuts,  price  12s.  6d. 


PUBLISHED  BY  MESSRS.  LONGMANS  6-  CO. 


TfHE    ROTIFERA   OR    'WHEEL  ANIMAL- 
CULES.' 

By  C.  T.  Hudson,  LL.D.  and  P.  H.  Gosse,  F.R.S.  6  Parts  4to, 
price  lo^.  dd.  each.    Complete  in  Two  Volumes,  4to,  price  \qs. 

***  The  work  gives  a  full  account  of  the  class  Rotifera,  Illustrated 
by  thirty  plates  of  coloured  figures,  drawn  from  life  by  the  Authors,  and 
including  almost  all  the  known  British  species. 

It  also  contains  descriptions  and  figures  of  the  more  important 
foreign  species. 


X^E  CORRELATION  OF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.    8vo,  price  15^. 


QPECTRUM  ANALYSIS  IN  ITS  APPLICATION 

TO  TERRESTRIAL  SUBSTANCES, 

And  the  Physical  Constitution  of  tlie  Heavenly  Bodies.  Familiarly  ex- 
plained by  the  late  Dr.  H.  Schellen.  Translated  from  the  Third 
Enlarged  and  Revised  German  Edition  by  Jane  and  Caroline  Lassell. 
Edited,  witti  Notes,  by  Capt.  W.  De  W.  Abney,  R.E.  Second  Edition. 
With  14  Plates  (including  Angstrom's  and  Cornu's  Maps)  and  291  Wood- 
cuts.   8vo.    Price  3 1  J.  6d. 

ELEMENTS  OF  ASTRONOMY. 

By  Sir  Robert  S.  Ball,  LL.D.,  F.R.S.,  Professor  of  Astronomy  in  the 
University  of  Dublin,  and  Royal  Astronomer  of  Ireland.  With  136  Figures 
and  Diagrams.    Small  8vo,  price  6j. 

QUTLINES  OF  ASTRONOMY. 

By  Sir  John  F.  W.  Herschel,  Bart.,  K.H.,  &c.,  Member  of  the  Insti- 
tute of  France.  Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams. 
Square  crown  8vo,  price  I2j. 


pELESTIAL  OBJECTS  FOR  COMMON  TELE- 


SCOPES. 


By  the  Rev.  T.  W.  Webb,  M.A.  Fourth  Edition,  adapted  to  the  Present 
State  of  Sidereal  Science  ;  Map,  Plate,  Woodcuts.    Crown  8vo,  price  9J, 
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N   THE    SENSATIONS    OF    TONE   AS  A 

PHYSIOLOGICAL    BASIS    FOR    THE     THEORY  OF 

MUSIC.  .     .  , 

By  Hermann  L.  F.  Helmholtz,  M.D.,  Professor  of  Physics  in  the 
University  of  Berlin.  Second  English  Edition  ;  with  numerous  additional 
Notes,  and  a  new  Additional  Appendix,  bringing  down  information  to 
1885,  and  specially  adapted  to  the  use  of  Musical  Students.  By  Ale.xander 
J.  Ellis.  B.A.,  F.R.S.,  F.S.A.,  &c.,  formerly  Scholar  of  Trinity  College, 
Cambridge.  With  68  Figures  engraved  on  Wood,  and  42  Passages  in 
Musical  Notes.    Royal  8vo,  price  28j-. 
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WORKS  ON  GENERAL  SCIENCE, 


WORKS  BY  RICHARD  A.  PROCTOR.  B.A. 
^  NEW  STAR  ATLAS, 

For  the  Library,  the  School,  and  the  Observatory,  in  Twelve  Circular  Maps 
Ob iectTZ  r'^''  ^"'^"f        ^  Companion  to  '  Webb's  Celestia 

StuHv  of  ?1  Co^nion  Telescopes.'  With  a  Letterpress  Introduction  on  the 
Study  of  the  Stars,  illustrated  by  9  Diagrams.    Crown  8vo,  price  5^. 

LARGER  STAR  ATLAS, 

fndefpni?^''T  '\7Tv^  ^^P^'  ^^'th  Introduction  and  Two 

Index  Pages.    Fourth  Edition.    Folio,  price  15..,  or  Maps  only,  12..  bd. 

T™    SUN:    RULER,   LIGHT,     FIRE,  AND 

LIFE  OF  THE  PLANETARY  SYSTEM 

o^Wood'^cVo^^^^^^^^  fjr^  ^7  iioFigures  engraved 

"J^HE  MOON; 

^^P^ctf.  Scenery,  and  Physical  Condition.    With  Plates, 
Charts,  Woodcuts,  and  Lunar  Photographs.    Third  Edition.    Crown  8vo, 

OTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Scientific 

^cr:wf8t,v:ceif 

T^HE  ORBS  AROUND  US; 

A  Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Comets, 
the  Sun  and  Coloured  Pairs  of  Suns.  Fourth  Edition,  with  Chart  and 
4  Diagrams.    Crown  8vo,  price  5^-. 

TRANSITS  OF  VENUS. 

A  Popular  Account  of  Past  and  Coming  Transits,  from  the  First  Observed 
by  Horrocks,  A.D  1639,  to  the  Transit  of  a.d.  2012.  Fourth  Edition,  with 
20  Plates  (12  Coloured)  and  38  Woodcuts.    Svo,  price  S^.  6</. 

STUDIES  OF  VENUS-TRANSITS. 

f  RsJ""  w'?f ^^'^  Circumstances  of  the  Transits  of  Venus  in  1874  and 
18S2.    With  7  Diagrams  and  10  Plates  of  Figures.    Svo,  price  5^-. 

UNIVERSE  OF  STARS; 

Presenting  Researches  into  and  New  Views  respecting  the  Constitution  of 
the  Heavens.    With  22  Charts  and  22  Diagrams.    Svo,  price  lar.  6cf. 

A  TREATISE  ON  THE  CYCLOID, 

And  on  all  forms  of  Cycloidal  Curves,  and  on  the  use  of  Cycloidal  Curves 
n  dealing  with  the  Motions  of  Planets,  Comets.  &c.,  and  of^Iatter  pro- 
jected  from  the  Sun.    Crown  Svo,  price  los.  6d. 

LIGHT  SCIENCE  FOR  LEISURE  HOURS; 

A  Series  of  Familiar  Essays  on  Scientific  ..iibjects,  Natural  Phenomena,  &c. 
l-iist.  Second,  and  Third  Series.    Crown  Svo,  price  5j-.  each. 


PUBLISHED  BY  MESSRS.  LONGMAN'^  6-  CO. 
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^EXT-BOOK  OF  SYSTEMATIC  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  Scliool  of  Mines. 
With  372  Woodcuts.    Small  8vo,  price  ds. 

^EXT-BOOK  OF  DESCRIPTIVE  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  236  Woodcuts.    Small  8vo,  price  ds. 

lyrETALS,  THEIR  PROPERTIES  and  TREAT- 

MENT, 

•w-  ^'  ^'  Professor  of  Chemistry  in  King's  College,  London. 

With  105  Figures  on  Wood.  New  Edition,  partially  re-written  and 
augmented,  by  A.  K.  Huntington,  Professor  of  Metallurgy  in  King's 
College,  London.    Small  8vo,  price  5^. 

jy[ANUAL  OF  PRACTICAL  ASSAYING. 

By  John  Mitchell,  F.C.S.  Fifth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  Assaying ;  including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re-written 
by  W.  Crookes,  F.R.S.,  with  188  Woodcuts.    8vo,  price  31^.  (>d. 

A  PRACTICAL  TREATISE  0>r' METALLURGY, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl's  Metallurgy, 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3  vols. 
8vo,  price  igs. 

T^HE  TREASURY  OF  BOTANY,  OR  POPULAR 

DICTIONARY  OF  THE  VEGETABLE  KINGDOM ; 
With  which  is  incorporated  a  Glossary  of  Botanical  Terms.    Edited  by 
J.  LiNDLEY,  M.D.,  F.R.S.,  and  T.  MoORE,  F.L.S.    With  20  Steel 
Plates,  and  numerous  Woodcuts.    2  Parts,  fcap.  8vo,  price  12^-. 
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OUDON'S  ENCYCLOPEDIA  OF  PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  the 
plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
by  Mrs.  LouDON.    8vo,  with  above  12,000  Woodcuts,  price  42J. 

nECAISNE  &  LiTNTAOUT^^  SYS- 

TEM  OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY. 
The  Orders  arranged  after  the  Method  followed  in  the  Universities  and 
Schools  of  Great  Britain,  its  Colonies,  America,  and  India,  with  Additions, 
an  Apppndix  on  the  Natural  Method,  and  a  Synopsis  of  the  Orders,  by 
Sir  J.  D.  HOOKER,  C.B.,  F.R.S,    With  5,500  Woodcuts.   Imperial  8vo, 

3I.-f-    6^-   ^..^r^^^r.,.. 

^EXT-BOOK  OF  STRUCTURAL  AND  PHY- 

BIOLOGICAL  BOTANY. 

By  Professor  Otto  W.  T.-^mi::.  Translated  and  Edited  by  A.  W.  Ben- 
NETT  M  a  ,  B.  Sc.,  F.L.S.,  Lecturer  on  Botany  at  St.  Thomas  s  Hospitr.l. 
With'Map  and  600  Woodcuts.    Fifth  Edition.    Small  8vo,  price  6s. 
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Bentley's  Organic  Materia  Medica  . 
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 Management  of  Children 

Coats's  Manual  of  Pathology     .  . 

Cooke's  Tablets  of  Anatomy  and 
Physiology  .... 

Crookes'  Chemical  Analysis      .  . 
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Ellis's  Introduction  to  Practical  Or- 
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Ganot's  Natural  Philosophy  . 
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Garrod  on  Gout  .... 

 on  the  Laryngoscope     .  . 
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Hassall's  San  Remo 
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"  Jago's  Inorganic  Chemistry  . 
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Kolbe's  Inorganic  Chemistry 
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Lindley's  Treasury  of  Botany     .  . 
Little  on  Genu  Valgum 
Liveing's  Diseases  of  the  Skin  .  . 

 Treatment  of  ditto 

—   Leprosy  .       .       .  - 

Longmore  on  Gunshot  Injuries 
Loudon's  Encyclopedia  of  Plants  . 
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 Inorganic  Chemistry     .  . 

Mitchell's  Assaying 

Murchison  on  Continued  Fevers  . 

 on  Diseases  of  the  Liver 

Odling's  Practical  Cliemislry  . 
Owen's  Comparative  Anatomy  and 
Physiology  of  Vertebrata   .  . 
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Piiget's  Clinical  Lectures  and  Essays  3 

 Surgical  Pathology    .       .  5 

Pasteur's  Life  4 

Payen's  Industrial  Chemistry .  .11 
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Proctor's  Light  Science  for  Leisure 

Hours       .       .  .14 

 Star  Atlases      .       .    .  14 

 Orbs  Around  us      .  .14 

 Other  Worlds  than  ours  .  14 

 The  Moon        .       .    .  14 

 The  Sun        .       '.  .14 

 Transits  of  Venus       .    .  14 

 Transit  Studies       .       .  14 

 Treatise  on  the  Cycloid  .  14 

 Universe  of  Stars       .    .  14 

Quain's  Anatomy  ....  2 
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